


MNOSICHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XHMMUM Ha YpPOBHE CpeAHEro oOmero obpa3oBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanum»,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHs (enepaabHOi 00pa30BaTEIbHON MPOrpaMMbl CPETHETO OOILEro
obpazoBanust (POII COO), npencraBiaeHHbix B DepepalbHOM TOCYIApCTBEHHOM 00pa30BaTEIbHOM
cragpapre COO, c¢ yuérom KoHuenuuum mnpenojaBaHusi yueOHOro mnpeamera «XuMus» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepanuy, peanu3yoomuXx OCHOBHbIE 00pa30BaTeIbHbIE
IIpOrpaMMbl, 1 OCHOBHBIX MOJIOKeHU «CTparernu pa3BuTus Bocriutanus B Poccuiickoit deneparuu Ha
nepuoa 10 2025 roga» (Pacnopsixenue [MpaBurenscTtBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAX0/I0B K pa3paboTKe MpOrpaMMbl [0 XUMHH, K OIIpeJIeJIEHUI0 0011l cTpaTerun ooydeHus,
BOCIIUTaHMS M Pa3BUTUS 00YYaAIOLIMXCS CPEJCTBaMU yueOHoro npeamera «Xumus» aias 10—-11 knaccos
Ha 6a30BOM ypOBHE coCTaBWJIM KoHIenTyansHble nosokeHuss PI'OC COO o B3auM000yCIOBIEHHOCTH
1eJIeH, colepKaHusl, pe3yIbTaToB 00yueHHs U TPeOOBAaHHM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHHE, IMOJIy4aeMO€ BBITYCKHUKAMHU 00IIeo0pa30oBaTeIbHON OpraHu3aIny,
ABIISICTCS HEOTHEMJIEMOM YacThiO UX 00pa30BaHHOCTU. OHO CITy’KMT 3aBEPIIAIOIIUM 3TAllOM pealn3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX LIEHHOCTEH, MPHUCYILUX LEIOCTHOM cHCTeMe
XMMHUYECKOro 0o0pa3oBaHus. JTH LEHHOCTH KacaroTcs MO3HAHHUs 3aKOHOB MPHUPOJbI, (GOPMUPOBAaHUS
MHUPOBO33PEHUS U O0IIeH KyJIbTypbl Y€JIOBEKa, a TaKXkKe 3KOJOrMYECKHM OOOCHOBAHHOTO OTHOLICHHUS K
CBOEMY 3JI0pPOBBIO M NPUPOJHON cpene. Peanmusyercs xumuueckoe oOpa3oBaHuEe OOydaroIUXcs Ha
YpOBHE CpeAHEro odmiero oO0pa3oBaHMs CPEACTBAMHU yUeOHOTo mIpeaMmera «XHMHUsS», COAEp)KaHUE U
MOCTPOCHHE KOTOPOTO OIpPEEIICHBI B MPOTPaMMe 10 XHUMHHU C YYETOM CHenu(UKA HAYKH XUMHH, €€
3HAa4YeHMs B [IO3HAHWUU IPUPOJIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE € YUETOM OOLIUX Lenel u
MIPUHIIUIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbl CpeJHEero ooiiero oOpa3oBaHUs B
Poccuiickoit deneparum.

XuUMHUSL KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyr pojib B COBPEMEHHOH
LUBWIN3ALMM, B CO3JaHUM HOBOW 0a3zbl MaTepHadbHOM KyibTypbl. OHa BHOCHUT CBOW BKJaJl B
¢dbopMHpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHE IEJIOCTHOTO MPEICTaBICHHUS 00
OKpY’KaloIleM MHpe KaK O €IUHCTBE MPHUPOJIBI M YeTIOBEKa, KOTOpoe (POpMUPYETCsI B XUMHH Ha OCHOBE
MIOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOAEHCTBYS C IPYI'MMHU €CTECTBEHHBIMHU HayKaMH, XMMHs CTajla HEOThEMJIEMON 4acCThIO
MHUPOBOH KYyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIIELUIHOIO TPYyJa M KU3HU Ka)KJO0ro 4jeHa oOliecTBa.
CoBpemMeHHass XMMHsI KaK HayKa CO3HWJAaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOIMH HampaBjieHa Ha
pelieHre ra00anbHbIX MPOoOJIeM yCTOMYMBOIO PAa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, IHEPTETHUECKOM,
MUTIEBOU, IKOJIOTUIECKOM OE30ITACHOCTH M OXPaHbI 3I0POBBSI.

B coorBercTBHMM C OOMMMH LEISIMH M MPUHIIMIIAMHA CPEIHEr0 OOIIeTro 00pa3oBaHUs COJCPIKAHUC
npenmera «Xumus» (10—11 kmaccsl, 0a30BbIi YPOBEHb W3YUYEHHS) OPUEHTUPOBAHO NMPEUMYIECTBEHHO
Ha  OOMICKYJBTYPHYIO TOJATOTOBKY  OOydYalmIIMXCS, HEOOXOJMMYIO UM Il BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHMsS B JKM3Hb COLMyMa, IPOJOKEHUS
00pa3oBaHMs B pa3INYHbIX O0JIACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisomuMu npeaMera «XUMUs» SABISAIOTCS 0a30Bble Kypcbl — «OpraHudeckas XUMHsD» U
«O011as 1 HeOpraHMYecKask XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOif HayKH: CUCTEMa 3HAHUH 110 HEOPraHWYECKON XUMUHU (C BKIIOUEHHEM 3HAHUM U3 001Iei XuMUn)
U opraHuyeckod xumuu. @DOpMHUpPOBaHHE [aHHOM CHUCTEMbl 3HAaHUM MpU U3yYEHUM NpeaMeTra
o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOTOOOpAa3us BEIIECTB HA OCHOBE OOLIUX MOHSITHH,
3aKOHOB U TEOPUH XMMUH.



Crpykrypa comepxanusi KypcoB — «Opranuueckass xuMus» U «OOIIasi 1 HeOpraHU4eCcKass XUMHUS
chopMupoBaHa B IporpaMMme MO XHMHUU Ha OCHOBE CHCTEMHOIO IOJAXO0Ja K HM3yYEHHUIO0 Yy4eOHOro
MaTepuaga U OOYCJIOBJIEHa MCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha ONpPEIeTIEHHBIX
TEOPEeTUYEeCKNX ypoBHAX. Tak, B Kypce OpraHMYecKOl XMMHU BEIECTBA PACCMATPHUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPUU CTPOCHHUSI OPTaHUYECKUX COCIUHEHMM, a TAKKE HA YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX TPEACTABICHUN O CTpoeHHMH BemlecTB. CBeneHUs 00 M3y4yaeMbIX B Kypce BEIIeCTBax
JIAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOoeMHEHU. B kypce
OpPTaHUYECKOM XUMHH TIOJy4aloT pa3BUTHE CGHOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsI IEpBOHAYAJIbHBIE IPEJICTABICHNUS O XUMUYECKOM CBS3H, KIacCU(DPUKAIIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCMOCTU CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUECKOHN pEeaKIIHH.

[To HOBBIM YIJIOM 3peHUS B IpeaMeTe « XUMHUs» 0a30BOr0 YpOBHS paccMaTpUBACTCA U3YUECHHBINA Ha
YpOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs TEOPETUUECKUH Marepuan U (PaKTOIOTUYECKHE CBEICHUS O
BELIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmiasi 1 HeopraHu4eckasi XUMHUsD)
o0yyaroluMcsi MPEIOCTAaBIAETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE IMEPUOJUYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX M METOAOJOTMUECKUX MO3UIMM, TIy0)ke MOHATh HCTOPHUYECKOE HW3MEHEHUE
(GyHKIHI 3TOTO 3aKOHA — OT 0000IIA0IIEH 10 OOBSICHSIONICH U MMPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHU 0 BaXKHEHIIINX BelIeCTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHH,
a TAaK)K€ 0 XUMUYECKUX PEAKIMSIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX TPOTEKAHUS AOIOJIHAETCS B Kypcax
10 u 11 x1accoB aeMeHTaMu COJEPKaHus, UMEIOIIMMHU KyJIbTYPOJOTUYECKHI U IPUKIIAJHON XapakTep.
OTH 3HaHUS CIIOCOOCTBYIOT TOHUMAaHHIO B3aUMOCBSI3M XMMHHU C APYTUMH HAyKaMH, PaCKpbIBAIOT €€ poJib
B NIO3HABATEJIbHOM U MPAKTHUUYECKOM JIEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K
IpoIieccy TBOpYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKHUX MPUIIOKEHUH XUMHH, TIOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBAaTh HHGOPMALMI0O M TNPUMEHATh €€ s TMOMOJIHEHHsS 3HAHWM, perieHus
MHTEJJIEKTYalbHBIX U AKCIIEPUMEHTAIbHBIX HCCIEA0BAaTEIbCKUX 3a/1a4. B 11e1oM conepkanue yueOHoro
npeaMera «XUMUs» JAHHOTO YPOBHS M3yU€HHUS OPUEHTHPOBAHO Ha (OPMHUpPOBAHUE Yy OOyUaIOLIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JJIsi HOHUMaHUs (PUIOCOPCKUX UAEH, TAKMX KaK: MaTepUalbHOE eIMHCTBO
HEOPraHMYECKOr0 ¥ OPraHWYEeCKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHHEM, MO3HABAEMOCTb NPHUPOJHBIX SBICHUM MyTEM SKCIEPUMEHTA U PELICHUS] NMPOTUBOPEUUi
MEX/1y HOBBIMU (paKTaMHM U TEOPETUUYECKHUMH MPEANOChUIKAMM, OCO3HAHHME POJU XMMHUU B PELICHUU
AKOJIOTMYECKUX MPOOJIeM, a TaKKe MpodsieM cOepeKeHHsI SHEPTeTHUECKUX PECYpPCOB, ChIPbsl, CO3AaHUS
HOBBIX TEXHOJIOTUH U MaTEepPHAJIOB.

B mniane pemeHus 3ajad BOCHUTAHUS, Pa3BUTHS U COLMAIM3AlMU OOYYarOIIUXCs TMPUHSTHIE
IPOrpaMMOl 10 XWUMHUM TOAXOABl K OINPEAEICHUI0 COAEpKaHUS M IOCTPOCHMs IIperMeTa
npeaycMaTpuBaOT (JOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA, UMEIOIUX 0a30BO€ 3HAUYEHUE
JUTS Pa3IMYHBIX BUJOB JIEATEIBHOCTH: PEIICHUs TpobieM, MOUCKa, aHau3a U 00paboTKK WHPOpMAaIINH,
HEOOXOMUMBIX JJII MPUOOPETEHUs ONbITa MPAKTUUYECKOW U HCCIENOBATENbCKON JESITeNbHOCTH,
3aHHUMAOIEN BaXKHOE MECTO B TO3HAHUH XUMUH.

B nmpakTuke npenojaBaHus XUMUU KaK Ha YpPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHus, TaK U Ha YPOBHE
cpenHero ooiero oopa3oBaHus, MPU OMPECIICHUN COAECPKATETLHON XapaKTEPUCTUKH 1IeJiel U3yueHUs
npeIMeTa HampaBiICHHEM IEPBOCTEIIEHHOW 3HAYUMOCTHU TPATUIIMOHHO TNpU3HAETCs (OpMUPOBaHUE
OCHOB XMMHUYECKOW HAyKH KakK O0JIACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON NEATETbHOCTH
YeJI0BEKAa U KaK OJHOT0 M3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. C METOAMYECKON TOUKH 3pPEHMS TaKOU
MOJIXOJI K ONPEAENICHUIO LeJIed N3YUEHUs ITPEAMETA SBIISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMU IIEJIIMU M3ydeHHUs mpeamera «XuMHs» Ha 0a30BOM
yposHe (10 —11 ki1.) ABISAFOTCS:

e (GopMHpPOBAHUE CUCTEMbl XUMHUUYECKHUX 3HAHUHN KaK BaKHEUIIIEH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpa, B OCHOBE KOTOPOH JIeXkKaT KIIF0UeBbIe MOHATHUS, (PyHIaMeHTaIbHbIE



3aKOHbI M TCOPUU XHUMHH, OCBOCHHC s3bIKa HAYKH, YCBOCHHC W IIOHHMMAHHUC CYIIHOCTHU
JTOCTYITHBIX O00OOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C UCTOpHUEH HX
Pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHuEe U pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKLMi, HEOOXOAUMBIX JUIsl MPUOOPETEHNUs YMEHUM OpUEHTUPOBATHCA B MUPE
BCIICCTB M XUMHUECKUX SIBJICHHW, HMEIOIIMX MECTO B MPHPOJE, B MPAKTHUYECKOW U
IMOBCEIHEBHOM JKU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JAESITETHLHOCTH, CBSA3aHHBIX C HAONIOJIEHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOTI0IEHUEM MTPaBHII 0€301acHOro 00OpAIeHHS C BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenpHasi XapaKTepUCTHKA IeIei U 3aJa4 U3yUeHus MpeMeTa B porpaMme
M0 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU MTPHOPUTETAMU B CUCTEME CPEIHETO
obmiero oopazoBanus. CerogHsi B MpENoaBaHUN XUMHH B OOJBIICH CTENEHU OTAAETCS MPEANOYTEeHUE
NPAaKTUYECKOH KOMIIOHEHTE COJEpKaHHs OOYy4YeHHs, OPUEHTUPOBAHHON Ha TOJTOTOBKY BBITYCKHHKA
001e00pa30BaTEeNIbHON OpTaHU3allK, BIIAJCIONIET0 HE HAOOpOM 3HaHWH, a (QYHKIMOHAIBHOM
IrpaMOTHOCTBIO, TO €CTh crocobamMu u YMCHUAMU AKTUBHOT'O IMOJTYYCHUA 3HAaHUH U IMPUMCHCHUA HUX B
peabHOM JKU3HU JIJIS PEIICHUS MPAKTHYECKUX 3a71ad.

B cBs3U ¢ 3TUM mpu U3yueHUU MpeaMeTa « XUMUsS» TOMHUHHUPYIOIIee 3HAaYeHHE PUOOPETAIOT TaKue
LN U 33]]a4H, KaK:

amanTanus OOyYaromMXcs K YCIOBHSAM JHHAMUYHO pa3BUBAIOLIETOCS MHUpa, (OpMHUpOBaHUE
MHTEJUIEKTyallbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oOBaHUIO,  COTPYIHHYECTBY,
CaMOCTOATCIIbHOMY IIPUHATUIO T'PaMOTHBIX peIHeHI/Ifl B KOHKPCTHBIX )KU3HCHHBIX CUTyallsaX, CBA3aHHbBIX
C BEIICCTBAMU U UX IPUMCHCHUEM

dbopMupoBaHKEe y OOYYAIONIUXCS KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN), HWMEIOITNX
YHHBEpCAIbHOE 3HAYCHHUE JIJISl Pa3IIMYHBIX BUJIOB JICATEILHOCTH: PEUICHUS TPOOJIeM, TOUCKA, aHATN3a U
00paboTku uHpOpMaIUU, HEOOXOAUMBIX TSI TPUOOPETEHUS OMbITAa JEATEIHLHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B TMO3HAHUM XHMHUHU, a TAKXKe AJI OIEHKH C MO3UIUI IKOJIOTHYECKO Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKA U MPUPOJIHYIO CpPELy;

Pa3BUTHC TIO3HABATCIIBHBIX  HHTCPECOB, HHTCIUICKTYAJIbHBIX HW  TBOPYCCKUX CIIOCOOHOCTEH
00y4Yaromuxcs: CoCOOHOCTH CaMOCTOSITETIFHO PHOOPETATh HOBBIE 3HAHMUS TI0 XUMHUH B COOTBETCTBUH C
JKN3HCHHBIMU l'IOTpe6HOCT$[MI/I, HCII0JIB30BaTh COBPEMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie TEXHOJIOTHUHU IJISI ITIOUCKA
W aHaJIHM3a y9eOHOH M HAYyYHO-TIONYJISIPHOW HHPOPMAIIUU XUMHYECKOTO COJICPIKAHHMS,

dbopMHpOoBaHHE U pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJII0IaTEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHHUH U TIPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHHE Yy OOydYaroIUXcsl YOEKIEHHOCTH B T'yMaHHCTHUYECKOM HaIpaBICHHOCTH XUMHH, €&
Ba)KHOU poJin B pCIICHUN [JI00AJIBHBIX HpO6J'IeM pallOHAJIBHOI0 INPUPOAOIIOJIb30BaAHUA, MOIMMOJIHCHUA
OHEPIeTUYECKUX PECYPCOB M COXPAHEHHUS NPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOTO OTHOIICHUS K MIPUPOJIC U CBOEMY 3/I0OPOBBIO, & TAaKXKe MPHOOPETCHHUS OTIBITA HCIIOIB30BAHHUS
MOJTYYCHHBIX 3HAHUW JUIS TIPUHSTHS TPAMOTHBIX PEHICHUH B CUTYAIWsIX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

B yueGHOM miaHe cpenHero o0mero oOpa3oBaHHs y4eOHBIH MpeaMeT «XHUMHS», W3ydaeMblid Ha
0a30BOM YpOBHE, SIBIISIECTCS 0053aTEIIbHBIM yUeOHBIM TIPEIMETOM.

OO1iee 9MCIO YacoB, OTBENEHHBIX JUIS M3yUEHUS XUMHH, Ha 0a30BOM ypOBHE CPEIHEro OOIIEro
oOpa3oBanusl, coctaiseT 68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1
4ac B HECIIO).



YpouHas 1eATeJIbHOCTD
Peanuzanus 1IKOJbHBIMU ME€AAroraMM BOCIMTATEIbHOIO MNOTEHIMAla ypOKa MpeArnoaraeT

CIIe/IyIolIee:
Ha enewikonvnom yposne uepes:

«Touku pocra» r. Tatapcka u Tarapckoro paiona;

MIPOBEJICHUE 3aHATHI B OKpYyTe (IIKOJIBI OKPYTa);

peanmzanus Beepoccuiickoro npoekta « Mapopmartuka. SHaexc. Y4eOHUK,

YPOKH, NPOBEACHHBIE BHE CTEH IIKOJBI, B OKPYKAIOIIEM COLMYME: B IapKe, HA YJIULaX
MHKpPOpanoHa, B IETCKOM Caxy U T.[.;

ydacTHe B KOHKypcax, OJMMIINA/1ax, HAyYHO-IPAKTHYECKUX KOH(DEPEHIHAX.

Ha wikonvnom ypoene uepes:

MEXKIIPEIMETHBIE CBSI3M, KOTOPHIC TIIOBBIIIAIOT HAYYHBIA YpPOBCHb OOYYCHHS, OTpakas
€CTECTBCHHBIC B3aUMOCBSI3H ITPOIIECCOB U SBJICHUH JIEHCTBUTEIIBHOCTH;

CO3/IaHMe TUOKOW M OTKPBITOH cpelbl 0OyYeHUS W BOCIIMUTAHUS C MCIIOJIb30BAHHEM OTKPBITHIX
00pa3oBaTeNbLHBIX PECYPCOB;

TEXHOJIOTHIO Pa3BUBAIOIIETO OOyICHUS;

MOJTUNPEJIMETHBI TIOJX0/, T.K. CKOOPIWHHPOBAHHBIC YCHIIUS YUYUTEICH-TIPEIMETHUKOB U
KJIACCHBIX PYKOBOAMTENECH TMO3BOJIIIOT YCHUIUTh BOCHHUTATEIbHBIA IMOTCHIMANT YYEOHBIX
MPEIMETOB, TIOKa3aTh NPAKTHYSCKYI0 3HAYMMOCTh 3HAHWH, pa3BUBAIOT CIOCOOHOCTH
00yJaromuxcs;

npoBeneHue [IpeIMeTHBIX HellelNb;

My3eiHOe JeN10, KOTOPOE CIOCOOCTBYET CO3IaHUIO YCIIOBHIMA /IS Pa3BUTHUS Ty XOBHO-
HPaBCTBEHHOT'O TIOTCHIIMAIA JIMYHOCTH,

MIPUBJICYCHUE BOZMOKHOCTEHN IPYTHX YUPEKIACHUIM U OPraHu3aluii — CIOPTUBHBIX KITyOOB,
ne4eOHBIX YupexxaeHuit, onbmuorek, UutepHer u ap.

Ha ypogne knaccoe uepes:

e no0yXaeHue oOydaromuxcs coOJrofaTh Ha YpOKe OOIICTIPHHATHIE HOPMBI ITOBEICHHUS,
npaBWia OOLIEHUS CO CTApPIIMMHU (IIEarOTMYECKUMH pPAOOTHUKAMHM) M CBEPCTHUKAMHU
(oOyuaronmucs), MPUHLIUIBI y4eOHOM JUCHUIUIMHBI U CAMOOPTaHU3aIUH;

® [pUBJCUCHHE BHUMAHUS OOYYAIOIIUXCA K LIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypoKax
ABJICHUM, OpraHM3alus HX pabdOThl C TMOJIy4aeMOW Ha YpOKE COLMAIbHO 3HAYMMOIL
uHpopManreil — WHUIMUPOBaHUE €€ 00CYKAECHUs, BEICKa3bIBaHUS 00YUYaAIOIIMMUCS CBOETO
MHEHHMS 10 ’TOMY MOBOY, BEIPAOOTKH CBOETO K HEW OTHOIICHHS;

® JCIIOJb30BAaHHE BOCIIUTATENBHBIX BO3MOKHOCTEH colep)KaHUs Yy4eOHOTO IpeaMeTa depes
JEMOHCTPALMI0 OOYYaIOUIMMHUCS TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOIO TMOBEACHUS,
MIPOSIBJICHUSI YEJIOBEKONIIOOHUsS M J10OpOCEpAECUHOCTH, dYepe3 MOAOOp COOTBETCTBYIOLIUX
TEKCTOB ISl YTE€HHS, 3a]1a4 JJIs1 PELICHUS, TPOOJIEMHBIX CUTYaIUH 7151 00CYKICHUS B KJIacce;

® TNPUMEHEHHE Ha yPOKE MHTEPAKTHBHBIX ()OPM PabOTHI ¢ 00YUAIOIIUMHUCS: HHTEIUICKTYJIbHBIX
UTp, CTUMYJIHPYIOIIUX IT03HABATENPHYI0 MOTHBAIMIO OOYYAIOMUXCS; JUIAKTHYECKOTO
Tearpa, Te NOJTyYeHHbIE Ha YPOKE 3HAHHS OOBITPBHIBAIOTCS B TEATPAJIBHBIX IOCTAHOBKAX;
JHMCKYCCUH, KOTOpBIE Iar0T OOYYaroUIMMCS BO3MOXXHOCTH NPHOOPECTH ONBIT BEACHUS
KOHCTPYKTHBHOI'O [MAJIOra; TpyNIoBoH padoThl WM paboOThl B Mapax, KOTOpbIE ydar
KOMaHJIHOH paboTe U B3aUMOJICHCTBUIO C IPYTHUMHU JAECTHMU;

® BKIIOYCHHE B YPOK HIPOBBIX IPOIEAYP, KOTOPHIE IOMOTAIOT HOIJIEPKATh MOTHBALUIO
oOydJaromuxcs K TIOJNyYCHHIO 3HAHWH, HAJAKUBAHUIO TO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOIIEHHUH B KJIacce, MOMOTAIOT YCTAHOBICHHIO T00pOKeNnaTeIbHOM aTMochepbl BO BpeMs

ypoKa;



opraHuzanysi mepcTBa MOTHBHUPOBAHHBIX W OJPYIUPOBAHHBIX OOYyYArOIIMXCS HAA UX
HEYCIEBAIOIIUMH  OJIHOKIACCHUKAMH, JAloIIer0o UM COLUMAJbHO 3HAYUMBIA  OIBIT
COTPYAHMUYECTBA M B3aMMHOM ITOMOILY;

MHULMUPOBAHUE U TOJAEPHKKA UCCIEN0BATEIBCKON AEIATEIbHOCTH 00y4alOIUXCsl B paMKax
peanu3any UMUA WHAWBHUIYAIbHBIX W TPYMIIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO AACT
o0y4aromuMcsi  BO3MOXHOCTh ~ NPHOOPECTH  HABBIKM  CAMOCTOSITEIbHOTO  PEIICHHS
TEOPETUYECKOW MpoOJieMbl, TeHEpupoBaHUi U  O(OpPMIIEHUS COOCTBEHHBIX HJEH,
YBOKUTEILHOTO OTHOIIGHUS K UYYy)XUM uAesM, O(OpMIeHHBIM B paboTax Apyrux
uccienoBaTesiel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS NEpe]l ayAUTOPUEH, apryMEHTUPOBAaHUS
Y OTCTaWBaHUS CBOCH TOUKH 3PCHUS;

o0ecreyeHne MCIOJIb30BAHUS PA3IMYHBIX KaHAJIOB BOCHPUATHS MH()OPMALUH; Y4YeT 30HBI
paboTOCOCOOHOCTH  OOyYaromuXcs;  paclpe/elieHue  WHTEHCUBHOCTH  YMCTBEHHOM
JesITeIbHOCTH; UCTIOIb30BaHUE 3/10pPOBhECOEPEratoUX TEXHOIOTHIA;

Ha unoueudyanvnom yposne uepes:

YCTAaHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUH MEXIy TMEeAarorndyeckuM pabdOTHUKOM H
00y4aroIUMUCS, CIOCOOCTBYIOIINX MTO3UTUBHOMY BOCIIPHUSITHIO 00yYarOIIUMUCS TPeOOBaHUN
U MPOCBO MEeAarorn4eckoro pabOTHHKA, MPUBJICUEHUI0 MX BHUMaHUS K OOCYyXKJaemMol Ha
ypoke uHGOopMaIuu, aKTUBU3AIIUU TIO3HABATEILHOU JESTEIILHOCTH.



Conep:xkanue yueOHOr o nmpeamera
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckue 0OCHOBBI OPraHMYeCKOM XUMHU

HpenMeT OpFaHI/IquKOﬁ XUMUHU: €€ BO3HMKHOBCHHUEC, PAa3BUTUC W 3HAYCHUC B IIOJYUYCHUH HOBBIX
BEIIECTB U MaTepHasioB. Teopusi CTpoeHus: opraHuveckux coeauHenuid A. M. bytneposa, e€ ocHOBHbIE
nonoxkeHus. CTpyKTypHble (HOpMysbl OpraHUYecKUX BemiecTB. ['oMonorus, u3oMmepusi. XUMHUYECKas
CBA3b B OPraHUYCCKHUX COCANMHCHUAX — OJJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kinaccupuKaud OpPraHUYECKUX BemecTB. HomeHKIaTypa oOpraHMYecKHX
COCMHEHHUI (CHUCTEMaTHuUecKas) W TPUBHAIbHBIC HA3BaHHs BAKHEUIINX IMPEICTABUTENEH KIIacCOB
OpPraHn4C€CKUX BCHICCTB.

JKcHepUMEHTAJIbHbIE MeETOAbl H3Y4YeHHsl BellecTB M HX NpeBpPALlleHWii: O03HAKOMJIEHHE C
oOpa3naMi OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HUX OCHOBE, MOJETUPOBAHUE MOJIEKYI
OpraHn4CeCKuX BCUICCTB, H36JHO,Z[€HI/IG U ONHMCAaHHUC ACMOHCTPAMOHHBLIX OIIBITOB IO HNPCBPALICHUIO
OpraHUYEeCKUX BEIIECTB MIPH HarpeBaHuM (TJIaBJICHUE, OOYTIMBAHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psifl. MeTaH M 3TaH — MPOCTEUIINE TMPEACTABUTEIN
aJIKaHOB: (PU3MYECKHE M XUMUYECKHUE CBOMCTBA (pEakiMu 3aMelICHHs W TOpPEHHs), HAXOXKICHUE B
MIPUPOJIE, MOTYyUYECHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKMH psAA. OTWIEH W NPOMWIEH — MNpOoCTEeHIre
MPECTABUTENIM  AlIKCHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA (peaklud TUAPUPOBAHUS,
raJIOTeHUPOBAHMS, TUPATAIIMH, OKHCIICHUS U MOJIUMEPHU3ALINHN ), TIOJyICHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u mermwnOytaauen-1,3: cTpoeHHE, BaKHEHWIINE XMMHUYECKHE CBONCTBA
(peakuus nmonumepusaiun). [lomyuyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTMYECKUH psA. AUETHICH — HpPOCTEUIINN
MPEJICTABUTENIb AJIKUHOB: COCTaB, CTpOCHHE, (U3MUECKHEe U XHUMHYECKHE CBOWCTBAa (peakiuu
THAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUAPATAIINH, TOPSHHUS ), TTOJTyYCHUE U TIPUMECHEHHE.

Apensl. ben3zon: cocras, cTpoeHue, GU3NIECKUE U XUMUIECKUE CBOMCTBA (PEaKIMH TraloreHUPOBAHUS
U HUTPOBAHUS), MONYYCHHE U MPUMEHEHHE. T071y0n. cocmas, cmpoenue, (uauieckue u XumuyecKue
ceolicmea (peaxkyuu 2ailo02eHUPOBaHUs U HUMPOBAHUS), NoayUeHue U npumeHeHue. TOKCUIHOCTD apEeHOB.
['eneTnueckas cBsI3b MEXKy YTJI€BOIOPOAAMH, TPUHAJICHKANTUMH K Pa3IMYHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKHU YTIIeBOAOPOa0B. [IprpoaHsbliil ra3 u nomyTHeie HeTAHbIE Ta3el. HeTh U eé
npoucxoxaenrne. CrocoObl mepepaboTKu HeTH: IEPETOHKA, KPEKUHT (TEPMHUYSCKUN, KATATUTUICCKUI),
nuponus. [IpoaykTsl mepepaboTku HePTH, UX TPUMEHEHUE B TIPOMBIIIUICHHOCTH U B ObITy. KaMeHHbIH
YTOJIb U IPOJYKTHI €T0 MepepadOTKH.

JKCNepUMEHTAJIbHbIE MeTOAbl HM3y4YeHHsl BelleCTB W HX IpPeBPAllleHUil: O3HAKOMJICHUE C
oOpa3iamu 1miacTMacc, KayaykKoB U pe3uHbl, KoJUteKInu «HedTh» 1 «YT0oIb), MOIETUPOBAHUE MOJICKYJT
YTJIEBOJIOPOJIOB M TaJIOT€HONPOU3BOAHBIX,

IIpakTyeckune padoTsl
1. TlonydeHue 3THIIEHA U U3yYEHUE €ETO CBOICTB

Pacuérnnie 3anauu
1. Omnpenenenne MOJIEKYJISIPHOUH (HOPMYITBI OPraHMUECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM aTOMOB
XUMHNYCCKUX DJICMCHTOB.



2. BpluncieHHsl MO ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA MM IPOAYKTa peaklMM O HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3
MCXOJIHBIX BEILECTB UM MIPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xaniue opranuyeckue coeiMHEeHHU

[IpenenpHble OJHOATOMHBIE CIUPTHL. MeETaHON M ATAHOI: CTpOeHHUe, (U3MUYECKHe M XUMHUYECKHe
CBOWCTBA (peakuuu C AaKTUBHBIMH MeETaJUlaMH, TIaJOr€HOBOJOpPOJaMH, TOpEHHE), IpPUMEHEHHE.
Bonopoaneie CBA3M MEXIy MOJEKYJaMH CHOUPTOB. JlelicTBME METAaHOJIAa W 3TAHOJIA HA OpraHu3M
YeioBeKa.

MHoroaromMHbie CHOUPTHL. OTHIEHIJIMKOIb WM TJIMLEPUH: CTpOCHHE, (U3NYECKHE U XHUMUYECKHE
CBOICTBa (B3aMMOJCWCTBHE CO IIEJIOYHBIMUA METAJUIAMH, KA4eCTBEHHAs pPEaKIis Ha MHOTOATOMHBIE
cnupThl). JlelicTBUe HA OpraHn3M uenoBeka. [IpuMeHeHne riaunepyuHa u 3TUIIECHTJIUKOIIA.

@eHOoM: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denona.

Anpaeruapl U kemouwvl. GopManbIeru, aleTaabAerul: CTpoeHue, pU3nYeckrue U XUMUYECKUe
CBOICTBa (peaKlny OKHCIEHUS U BOCCTAHOBJICHUS, KAU€CTBEHHBIE PEAKIIHNH ), TOJIyYeHUE U TPUMEHEHUE.
OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsl KUCJIOTHI: CTPOCHHE,
¢du3nUeckre 1 XMMHYECKHE CBOMCTBA (CBOICTBA, 00IIME TSI KJIacca KUCIIOT, PEaKIHs dTePUPHUKAIINN),
noysiyueHue u mnpuMeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCJIOTHl KakK MPEICTABUTENM BbICIIUX
KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIINX KapPOOHOBBIX KHCIIOT, HX MOIOIIEE JIeHCTBHE.

CrnoxHble QHUPBl KaK NMPOU3BOAHbIE KapOOHOBBIX KHUCIOT. I'maponu3 cioxHbIX 3¢upos. XKupsbl.
I'unponus sxxupos. [Ipumenenue xupos. buonoruueckas posb KUPOB.

VYrneBoabl: cocTaB, KiaccuuKaius yrieBoJoB (MOHO-, IW- W Moiucaxapuibl). [mokoza —
NPOCTEUIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbl, (PM3NYECKHE U XHUMHUYECKHUE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcugoM menu(ll), oxucinenne amMmuayHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TIIIOKO3bl), HAX0XJAECHUE B MPUPOJE, IPUMEHEHHUE, OUOJIOrHYecKas poib.
dortocunte3. PpyKkTo3a Kak U30Mep TIIOKO3HI.

Caxapo3za — npeocmasumeinb OUCAXApUO08, 2UOPOIU3, HAXOHCOEHUE 8 NPUPOOe U NPUMEHEHUE.

Kpaxman u 1enitono3a Kak IpupoaHble nosuMepsl. CTpoeHne Kpaxmaia U LeuIro03bl. Puzndyeckue
U XMMHUYECKUE CBOMCTBA Kpaxmasia (THAPOIIN3, KaueCTBEHHAs! PEaKIMsI C HOJIOM).

JKCIepuMeHTAJbHbIe MeTOAbl H3Y4YeHHs] BelleCTB M HX IpeBpPallleHuii: IPOBEJCHHUE,
HaOJIOZIGHUE M ONKCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYeCTBEHHBIC pPEAKLUU
OJTHOATOMHBIX CIUPTOB (OKHUCIEHHE JdTaHona okcuaoM Mmeau(ll)), MHOroaTOMHBIX CHHPTOB
(B3ammoperictBue TiunepuHa ¢ ruapokcugoM Menu(Il)), ampaernmoB (OKHCICHHE aMMHUAYHBIM
pactBopoMm okcuna cepedpa(l) u ruapokcumaom meau(Il), B3aumoericTBrEe Kpaxmalia ¢ HOJI0OM).

IIpakTyeckue padoTbl
2.CBoiicTBa pacTBOpa yKCyCHON KUCIJIOTHI.

Pacuérnbie 3a1a4u.
3.OmnpeneneHue MOJICKYJIIPHON (GOPMYITbl OPTaHUYECKOTO BEIIecTBa 1Mo Macce (00beMy) MpOayKTOB
CrOpaHMsL.

A30TcoepKalne OpraHuvdecKne coeInHeHusl.

Amunvl. Memunamun u aHUIUH: cocmas, CmpoeHue, uzuyecKue u XumuyecKkue ceolicmaa (2openue,
s3aumooeticmaue ¢ 6000U U KUCTOMAMU,).

AMUHOKHUCIOTHI KaK aM(OTEpHbIE OPraHuYecKue coequHeHnss. ODU3NYECKUEe U XUMHUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe MIHIKHA). bruojgorndeckoe 3Ha4eHHEe aMUHOKUCIIOT. [lenTusl.



BCHKI/I KaK HpHpOI[HBIe BI)ICOKOMOJ'IGKYHSIPHBI@ COCONHCHUA. HepBI/I‘IHaﬂ, BTOpI/ILIHafl nu TpeTI/IT-IHaSI
CTPYKTypa OeaKoB. X UMHYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, I€HATYPALUs, KAUeCTBCHHbBIE PEaKIIMU Ha
OeIKH.

DKCIepUMEeHTaJbHbIE METOIbl H3yUYeHHsI BelleCTB U UX NMpeBPallleHnii: Ha0JII0ICHUE U OIIHCAHNE
)IGMOHCTpaIII/IOHHBIX OIIBITOB: I[eHaTypaHI/ISI 6GHKOB HpI/I HarpeBaHHH, IIBCTHBIC peaKHI/II/I 6CJ'IKOB.

BbicokoMoseKyIsIPHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHSI XUMHH BBHICOKOMOJIEKYJISIPHBIX COEIMHEHHIA: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb TOJMMEPH3alNU, CPEeIHsss MOJeKyspHas wmacca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJMMEPU3AIIs U MOJUKOHICHCAIIHSL.

IInacmmaccol  (nonusmuier, NOAUNPONULEH, NOAUBUHUIXTIOPUO, noaucmupon). Hamypanvuoli u
cunmemuyeckue Kaydyku (6ymaoueHogulil, X10ponpeHosblll U U30npeHosslil). Bonokna: namypanvhvle
(x10n0K, wepcmo, WENK), UCKYCCMBEHHble (ayemamuoe 6010KHO, 8UCKO3A), CUHMemuyecKue (Kanpow u
JIABCAaH,).

JKCIepUMEHTAJIbHbIE METOAbl H3Y4YeHHsl BellecTB M HX NpeBpPallleHHii: 03HAKOMJIEHHE C
o0pasiamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanmss MeXNpenMETHBIX CBA3CH MpPHU M3yYEHUH opraHudeckoil xumum B 10 Kkiacce
OCYILECTBIISICTCSI Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK M MOHATHUH,
SBIISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAyYHOTO IIHKIIA.

OOmIre ecTeCTBEHHO-HAYYHBIE TIOHATHS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CHHTE3, KITacCU(UKAIH, TEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, YIKCIIEPUMEHT, MOICTTMPOBAHNUE.

dwusuka: MaTepus, YHEPrHsi, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHIl YPOBEHb, BEIIECTRO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEUIeCTBA, (PU3MUECKUE BETUUYMNHBI U €IUHHIIBI UX U3MEPEHUS.

Bbuonorus: knerka, opranusm, ouocdepa, 0OMEH BemeCTB B Opranu3Me, (OTOCHHTE3, OMOIOTHIECKH
aKTUBHBIC BellecTBa (O€IKHU, YTrIEBOABI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, TOPHBIE TOPODI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHONOTHS: MUIIEBBIE TPOIYKTH, OCHOBBI PAIMOHAIBHOTO TIHUTaHHS, MOIOIIUE CPEACTBA,
JICKaQpCTBEHHBIE M KOCMETHUYECKHE TIIperaparbl, MaTepuanbl M3 HCKYCCTBEHHBIX W CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAS XUMUA

TeopeTrudeckne 0CHOBbI XUMHU

Xumudeckuit snemMenT. AToM. Sapo aTtoma, M30TOMBL. DJIEKTpPOHHAS 000J0YKa. DHEPreTHYSCKHe
YPOBHHM, TOAYpPOBHH. ATOMHBIE OpOWTanu, s-, p-, d- amemeHTsl. OCOOEHHOCTH pacHpeneIeHus
AJIIEKTPOHOB MO OpOUTAIAM B aTOMax »JJIEMEHTOB NEPBBIX YETHIPEX NEPUOAOB. ODJIEKTPOHHAs
KOH(UTYpaI¥si aTOMOB.

[Tepuoanueckuii 3akoH u [lepuonnyeckas cuctema xumuueckux nementoB /1. . Menneneesa. CBs3b
nepuoauyeckoro 3akoHa u Ilepuonnueckoit cucteMbl xumuueckux snemeHToB [[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUSI AaTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB 0 TPYTMIIaM U TIepruoiaM. 3HaYCHHE MEPHOINIECKOTO
3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMUYECKasi CBA3b. Buabl XuUMHUYecKOil CBsi3M (KOBaJCHTHAs HETOJIApHAs U
MOJISIpHAsi, MOHHAs, MeTajmudeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM XWMHUYECKOW CBS3U
(0OOMEHHBIN M TOHOPHO-AKIENTOpHbIN). Bomopoanast cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEILHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AaHUOHBI.



BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTBA.

Tunbl KpUCTAIUNINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILECTB OT THUIA KPUCTAIUIMYECKON PEIIETKHU.

ITonsiTHe 0 qucHepcHBIX cucTteMax. MICTUHHBIE U KOJUIOMHBIE pacTBOPLI. MaccoBast 101 BEIEeCTBA B
pacTBope.

Knaccudukanus Heopranmueckux coeAauHeHuil. HomeHknatypa HEOpPraHMYeCKHUX BEILECTB.
I'eneTnyeckas CBsI3b HECOPTAHUYECKUX BEIIECTB, IPUHAIICKAIUX K PAIIMYHBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMUYECKUX PEaKUUil B HEOPraHMYECKOW M OpraHM4YecKon
XUMHH. 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M TMPEBpAlllEHUs SHEPIUU IpU
XUMHYECKHUX PEaKLHAX.

CKopocCTh peakiuy, e€ 3aBUCUMOCTb OT pa3in4HbIX (pakTopoB. OOpaTHMble peakMh. XUMHUECKOE
paBHOBecue. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Ipunnun Jle [latense.

OnexTponauTnueckas nuccouuanus. CuiibHble M ciiadble 31eKTpoiuThl. Cpena BOAHBIX PacTBOPOB
BEIIECTB: KHUCIas, HelTpaybHas, wenouHas. [lowamue o 6odopoonom nokasamene (pH) pacmeopa.
Peaxyuu uonnozo oomena. I'uoponus neopeanuieckux u Op2aHui4ecKux 6euecms.

OKHUCIIUTENFHO-BOCCTAHOBUTEINIbHBIE peakuuu. [lonsamue 06 snexmponuse pacniagos u pacmeopos
coneu. IIpumenenue snexmponusa.

JKCIepUMeHTAJIbHbIEe MeTO/bl U3YyUYeHHUsl BelleCTB M UX NpeBpallleHuil: JeMOHCTpauus Tabauil
«llepuognyeckas cucrema xumudeckux osiemeHToB JI. WM. MenaeneeBay, uzydeHue Mopenei
KPUCTAJNIMYECKUX PEHIETOK, HAOIIOAEHNE U ONMHMCAaHUE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznokeHue MNepoKcHIa BOAOPOJAa B IMPHUCYTCTBUU KaTajau3aTopa, ONpPEAENIEHHE CpPEebl pacTBOPOB
BELIECTB C MOMOIIBI0 YHUBEPCATbHOI'O HHANKATOPA, PEaKIIMu HOHHOTO OOMeHa)

IMpakTnyeckue padoTbl
1. BuusHME pa3nuvHBIX PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaKIiu

Pacuérnnie 3agauu.
1. Pacuérel Mo ypaBHEHHUSM XHUMHUYECKHUX PEAKLUW, B TOM UYUCIIE TEPMOXMMHUYECKHUE PACUETHI,
paC‘-IéTBI C UCIIOJIBb30BAHHUECM ITOHATHA «MAaCCOBas I0JIsI BEIICCTBA».

Heopranuyeckasi Xumus

Mertaubl. Tlonoxenue MetawwioB B Ilepuonnueckoit cucrtemMe xumuueckux asyemeHtoB . U.
MenpeneeBa. OcCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0YeK aTOMOB MeTaiuioB. O0mme pusndeckue
cBoiicTBa MeTa/u1oB. CIUTaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM Pl HATPSHKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIIOB (HATPHil, KaJIUi, KaabIUil, MAaTHUH, aTFOMUHUHN, ITUHK,
XpOM, KeJie30, MeJIb) U UX COCAMHEHUH.

OO6mme crocoObl oTydeHus1 MeTalioB. Memannypeus. Kopposus memannos. Cnocobul 3auumst om
kopposuu. IIpuMEeHEeHHE METAIIJIOB B OBITY M TEXHHUKE.

Hemeramnsl. Ilonoxenne nHemeraiuioB B Ilepuoanueckoit cucreme XuMHUecKUX dieMeHToB [ U.
MenaeneeBa U OCOOCHHOCTH CTpOEHUsI aTOMOB. (DU3MUYECKHEe CBOWCTBA HEMETAJUIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha MpUMeEpe KUcIopoaa, cepol, pocdopa u yrieposa).

XHWMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TallOTEHOB, cephl, a30Ta, ¢ocdopa, yriepoaa u
KPEMHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIINX KHUCIOT, BOJOPOJHBIX COCTMHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIIIOB U UX COCUHEHUMN.

Heoprannueckue u oprannueckue KuciaoTel. Heoprannueckue u OpraHm4ecKue OCHOBAHUS.

AMdoTepHbIE HEOPTaHUUECKHE U OPTraHUYECKHE COeMMHEHUs. [ eHeTHUecKas CBsI3h HEOPTaHMUECKUX
Y OPTaHUYECKHUX BEIIECTB

JKCcNepuMeHTATbHbIE METOAbI M3YYeHHUs] BelleCTB M UX MPeBPAllleHU: U3yYCHUE KOJUICKIUU
«MeTtaiel U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3aja4, HAOMIOACHUE U
OMHCaHWE JEMOHCTPAIIMOHHBIX U JaO0OPAaTOPHBIX OMBITOB (B3aMMOICHCTBHE THAPOKCHIA ATIOMHUHHUS C



pacTBOpaMu KHCJIIOT H HIGJ'IO‘ICI\/'I, KauCCTBCHHBIC PCAKIIMM Ha KaTUOHLI MeTaJ'IJ'IOB), Ka4CCTBCHHBIC
PCaKIMyM Ha aHWUOHbI U KATUOH aMMOHMUA.

IIpakTyeckune padoTsl
2. Pemenue skciepuMEHTANIBHBIX 3a/1a4 10 TeMe «MeTauibhy
3. Pemenue skcnepuMeHTaNIbHBIX 3a7a4 1o Teme "Hemetamsi'"»

PacuéTHble 3agaumn.

2. Pacuérhl Maccel BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJHYECTBY BEIIECTBA, MACCE WU
00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, Pacu€Thl Macchl (00BhEMA, KOIMYECTBA
BEIIIECTBA) MPOYKTOB PEAKIIMH, €CJTU OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMus v JKNU3Hb

Posp xumMuu B 06ecrieyeHH SKOJIOTMYECKOM, SHEPreTUUeCKO 1 MUILEeBOil 6€30MacHOCTH, Pa3BUTHHI
MeauIUHbL. [IoHsATHE 0 HayYHBIX METOAAX ITIO3HAHUS BEIECTB U XUMUYECKUX PEaKLIUi.

[IpencraBnenus 06 0OMIMX HAYYHBIX TPUHIIMIIAX TPOMBIIIJICHHOTO TIOTYYEHUS BAXKHEHIIINX BEIIECCTB.

UYenoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAKHEHIIIME CTPOUTEIBHBIE MATEPUAJIBI, KOHCTPYKIITMOHHBIE
MaTepuabl, KpacKH, CTEKJI0, KEpaMHUKa, MaTepUabl JUIsl JJIEKTPOHUKH, HAHOMATEpUaJIbl, OPraHUuIeCKUe
Y MUHEpaJIbHbIE YA0OpEHHUS.

XuMHUs W 30pOBbE YEIOBEKA: IpaBuia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MpEenapaToB, IpaBHIIA
0€30macHOTO UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3eU MpU U3yYEeHUHU OOIIeH M HeopraHudeckoil xumuu B 11 xmacce
OCYIIECTBIISIETCSl Yepe3 HCIOIb30BaHUE KAaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUN, TaK W MOHSITHIA,
SIBJISIFOIIMXCSI CACTEMHBIMU JUISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr' 0 LIUKJIA.

OO01me ecTecTBeHHO-HAYYHbIE TIOHATHUS: HAYYHBIM (PaKkT, rUMOTe3a, 3aKOH, TEOpHs, aHaJIN3, CUHTE3,
KIaccuuKalus, IepuoAUIHOCTb, HAOTIOICHHE, YKCIIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHHE, SBIICHUE.

@u3uka: wmarepus, DJHEpPrus, macca, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaINOaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE
BelIEeCTBa, (PU3NUeCKre BETUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHnusM, sKocucTeMa, ornochepa, MakKpo- ¥ MUKPOAJIEMEHThI, BUTAMUHBI, 0OMEH
BEILIECTB B OPTaHHU3ME.

I'eorpacdus: MuHepasbl, TOpPHBIE TOPOAbI, TOJIE3HBIE HCKOIIAEMbIE, TOTLITUBO, PECYPCHI.

TexHomorus:: XuUMUYECKas NPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOJACTBO CTPOMUTENIBHBIX
MaTEpUaJIoB, CEIbCKOXO3SHUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUICHHOCTD, (hapMaleBTHIECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKUX IPENaparoB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MAaTEepHAJIOB, JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



Ilnanupyemble pe3yJibTaThl OCBOCHHS Y4€OHOI0 NpeMeTa

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OOYUYaIOIIUMHKCS IMPOTPAMM
cpenHero ooOmero o0pa3oBaHUA (JIMYHOCTHBIM, METalpeJAMETHBIM U MpeAMETHbIM). HayuHo-
METOJIMYECKOM OCHOBOHW I pa3pabOTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHErO
o011ero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEIIBHOCTHBINA TTOIXO]T.

B cooTBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM MOAXOAOM B CTPYKTYpE JUYHOCTHBIX PE3yJIbTaTOB
OCBOEHHS MpenMeTa «XHUMHs» Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUs BbBIACIEHBI CIEAYIONINE
COCTaBJISIIOLIUE!

OCO3HAaHHE OOYYalOIIMMHCS POCCHICKOM TpakJaHCKONM HWISHTMYHOCTHU — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJIM4YMe MOTUBAILIMU K O0YUYCHHUIO;

LeJICHAITPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEH U
HMCTOPUYCCKUX TPAIUII 0a30BOI HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAroIIMXCSl PYKOBOACTBOBATHCA B CBOEH NIEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IPUCYIHIUMHA LIGJIOCTHOﬁ CUCTEMEC XUMHNYCCKOI'O 06pa3013aHH;1;

HaJINYHUEC IIPAaBOCO3HAHUSA 3KOJIOTUIECKOU KYJBbTYPBI U CIIOCOOHOCTH CTaBHUTh i u CTpPOUTH
KU3HEHHbIE TUIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUA NpeaMeTa «XUMHS» AOCTUTAIOTCS B €AMHCTBE Y4YEOHOU H
BOCIIUTATCILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C T'YMAHUCTUYCCKUMU, COOUOKYJIbTYPHBIMHU, JYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTSAMU H HACATIaAMHU pOCCI/If/'ICKOI‘O rpaxJ1aHCKoOro O6HI€CTB21, IIPUHATBIMU B
o0miecTBe HOpPMAaMHM M TpaBWIAMH IOBEJCHHS, CIIOCOOCTBYIOIIMMH IpoOlleccaM CaMOMO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTH O0YYarOIIHXCS.

JInuHOCTHBIE PE3yJbTaThl OCBOCHMS MpeaMeTa «XHUMHUS» OTPaXKaroT C(HOPMHUPOBAHHOCTH OIBITA
MMO3HABATEILHON 1 HpaKTI/ItIeCKOﬁ JCATCIIBHOCTHU 06yqa}0mnxcs1 o peajindallvii MMPUHATBIX B 06HICCTB€
HCHHOCTGI;'I, B TOM 4YHCJIE B HaCTH.

1) rpaIaHCKOr0 BOCTIMTAHUA:

OCO3HaHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB M 00S3aHHOCTEH, YBAXKECHHS K 3aKOHY U
MIPaBOMOPSIKY;

MNpEACTABJICHHUA O CONUAJIBHBIX HOpMaXx U MpaBujiaxX MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENHOCTH MPH CO3JJaHUHU YUEOHBIX TPOEKTOB, PELICHUH
y4eOHBIX U TO3HABATENIbHBIX 33]1a4, BBIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh W NMPHUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHTHI APYTHX TPH
aHaJIM3€ pa3IMyYHbIX BUJOB YUeOHOU NEeSTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJEJINI0 OTE€UYECTBEHHONW XUMUU;

YBaXCHHSI K IMPOIIECCY TBOPYECTBA B OO0JIACTH TEOPUU U TPAKTUUYECKOTO MPUMEHEHHS XHMUH,
OCO3HAHUA TOTO, YTO AOCTMIKCHHA HAYKH €CThb PE3YyJbTaT MJIMUTCIBbHBIX Hﬂ6ﬂIO}1€HI/II>i, KPOIIOTJIUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, TOCTOAHHOI'O TPy da y‘-IéHbIX H IPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B TMOJyYEHHUU M TOCIEIYIOIIEM aHalnu3e WHGOpMalUu O
NEPCAOBLIX NOCTHIXCHUAX COBpCMeHHOﬁ OTEUYECTBEHHOU XUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHMBATh CHUTYallW, CBSI3aHHbIE C XUMHUYECKUMH SIBJICHHUSIMH, U MPUHUMATDH
OCO3HaHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

T'OTOBHOCTHU OLICHUBATH CcBOE MOBCACHHUEC U MMOCTYIIKH CBOUX TOBapI/IIJ_Ief/'I C HOSI/ILII/Iﬁ HPAaBCTBCHHLIX U
IMPaBOBbIX HOPM U OCO3HAHUEC HOC.]'IG)ICTBI/Iﬁ OTUX IMOCTYIIKOB;



4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IEHHOCTEN 3I0POBOTO U 0€3011acHOTO 00pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUUYECKOMY 3/I0POBBIO;

coOmoieHns paBmil 0€30MacHOr0 OOpalIeHUsl C BEIIECTBAMH B OBITY, TIOBCEJIHEBHOW JKU3HU U B
TPYZIOBOH AEATENBHOCTH;

MOHMMAaHUS [EHHOCTU MPaBUJ MHIUBUIYAJbHOTO U KOJIJICKTUBHOTO 0€30MacHOr0 MOBEIEHUs B
CUTYaLUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHMS MOCIEICTBUIA U HETIPUATHUS BPEIHBIX MPUBBIUEK (YIIOTPEeOICHNUS alIKOT0JIsl, HAPKOTHUKOB,
KypeHus);

5) TpynoBOro BocnuTAHMS:

KOMMYHHKATUBHOW KOMIETEHTHOCTH B y4€OHO-MCCIIEOBATENbCKON EATEIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIHX BUJAX JAEATEIbHOCTH;

YCTAaHOBKH Ha aKTHBHOE YYacTHE B PEILICHUH IPAKTUYECKUX 3a/1a4 COLMAIbHON HAIPaBIE€HHOCTH (B
paMKax CBOEro Kjiacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUEeHHIO Mpodeccuil pa3IuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS MPEMETHBIX 3HAaHUI M0 XUMUU;

YBaXEHUsI K TPYLY, JIIOASM TpyZa U pe3ybTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaIbHOM TpaeKTOpUU oOOpa3oBaHus, Oymylien
npodeccud M peanu3alMd COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 001IIecTBa;

6) 3xo0/10rMUeCcKOro BOCIIMTAHUS:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHHUSA KM3HU Ha
3emiie;

MOHWMAaHHS TI00aTFHOTO XapaKTepa SKOJIOTUIECKUX TPo0IeM, BIUSHAS SKOHOMUYECKHX TPOIIECCOB
Ha COCTOSIHME TPUPOIHON U COLMAIBHOM Cpe/Ibl;

OCO3HAHHSA HEOOXOAMMOCTH WCIOJB30BaHUS JOCTIDKEHUH XUMHUHM JUIS pELIeHHs BOIPOCOB
palMOHaIBHOIO IPUPOLONOIB30BaHNUS;

AKTHUBHOTO HENPUATHS NEHUCTBHM, NPHHOCAIIMX BpEI OKPYKAIOWIEW NPUPOSHOW Cpeae, yMEHUs
MIPOrHO3UPOBATh HEOIArONPUSTHBIE AKOJOTUYECKUE MOCHEACTBHS MNPEIIPUHUMAEMbIX NEHCTBUI U
MpeA0TBpalaTh UX;

HaJIM4YUs Pa3BUTOIO 3KOJOTMYECKOI'O MBILIUIEHHUS, SKOJOTHYECKON KYJBTYpBI, OINbITA AESITEIbHOCTU
HKOJIOTMYECKON  HANpaBJIEHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCA MMM B  I103HABATEJIbHOM,
KOMMYHHUKAaTUBHOW M COLMAIbHON MpaKTUKE, CIOCOOHOCTM W YMEHHUS AKTHBHO MPOTUBOCTOSATH
UJEO0JIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 MTO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
0OIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUA CHEIU(PUKA XUMUU KaK HAayKd, OCO3HaHHs €€ poiu B (OPMUPOBAHMM PALMOHAILHOTO
HAYYHOT'O MBIIUIECHHSI, CO3aHUH 1IEIOCTHOTO MPEACTABICHHUS 00 OKpYXKarolleM MHpe Kak O €IWHCTBE
IIPUPOJIbI U YENIOBEKAa, B MO3HAHUU MPUPOJTHBIX 3aKOHOMEPHOCTEH M pEIlIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOex1EHHOCTH B 0000 3HAUMMOCTH XMMUH JJIs1 COBPEMEHHOM IIMBUIN3AIMH: B €€ T'yMaHUCTHYECKON
HAIpaBJIECHHOCTH M Ba)XHOM pPOJM B CO3JAAaHUM HOBOM 0a3bl MaTepHalbHOM KyJbTYpbl, pPELICHUU
I00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUUECCKOM, TUIIICBON 1
HKOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIEYEHUH YCJIOBHM YCIEIIHOTO Tpyla U
HKOJIOTUYECKU KOM(OPTHOM KU3HHU KaXKI0TO YiIeHa O0ILEeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJIOB IO3HAHHUS, MCIOJIb3yEMbIX B
€CTECTBEHHbBIX HayKaxX, CHOCOOHOCTH HCIOJIb30BaTh IMOJIy4aeMble 3HAHUS JUIsl aHAJIM3a U OOBSICHEHUS



SBJICHUH OKPY’KAIOLIET0 MHpa M MPOMCXOIAIUX B HEM HM3MEHEHHH, yMEHHUs JelaTb 00OOCHOBAaHHBIE
3aKIIIOYECHUsI Ha OCHOBE HAay4YHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX C LEJIBI0 MOJYYSHHS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCTIONIB30BATh XUMUYECKUE 3HAHUS ISl pEILICHUsI IPOOJIEM B pealIbHBIX
KU3HEHHBIX CUTYaIUsX;

WHTEpeca K TTO3HAHUIO U HCCIIeIOBATEIBCKOH JIESITETEHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MIOJTYYCHHIO HOBBIX 3HAHUI 10 XUMHU B COOTBETCTBUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TPY/Aa B pa3iHyHbIX chepax npodhecCHoHaIbHON AeATeTbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XUMHUSA» Ha YPOBHE CPEAHETO OOIIETO
00pa30BaHMsI BKIIOYAIOT:

3HaYMMble s (OpMHUpPOBaHHMST ~ MHPOBO33pEHHUS  OOydYaIOMIMXCS  MEXKIUCIHUIUTMHAPHBIC
(MexmpenMeTHbIe) OOLIeHaYYHbIE MOHSATHSA, OTpaXKarollMe LEJIOCTHOCTh HAayYHOH KapTUHBI MHpa U
crenu(uKy METOJO0B MO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPTHS,
SIBIIGHUE, TIPOIECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs,
UcclieIoBaHNe, HAOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCajdbHble yueOHbIe JAeicTBUS (IO3HABaTeNIbHbIE, KOMMYHHKATHBHBIC, DETYJISTUBHBIC),
obecnieunBaromue (HopMUpOBaHHE (QYHKLIMOHAIBHOM TI'PAaMOTHOCTH U COLMAIBbHOM KOMIIETEHIIMU
00y4aromuxcs;

CTIOCOOHOCTh O0YYarOIIUXCSl UCTIONB30BaTh OCBOCHHBIE MEXIUCIMILTMHAPHBIE, MAPOBO33PEHUYECKHE
3HAHUA U YHHUBEpCAIbHbIE Y4eOHbIe IEHCTBUS B IO3HABATENILHOM U COIIMATILHOM MTPaKTUKE.

MeTtanpeamMeTHbple  pe3yJabTaThl  OTPAXalOT  OBJAJCHHE  yYHHUBEPCAJIbHBIMH  yU4eOHBIMHU
MMO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMHU.

OgJaieHne yHHBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbLHBIMH JICHCTBHSIMH:

1) 6a3oBbIe JIOrHYeCKHE JeiiCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTYyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIeNIATh LETH JCSITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU MX JTOCTUIKEHHUS, COOTHOCUTD
pe3yIbTATHI ACATEIBHOCTH C TOCTABICHHBIMH LIEIISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JTOTHYECKOTO MBIIUICHUS — BBIICIATh XapaKTepHbIC
NPU3HAKY TOHATUI M yCTAHABJIMBATh MX B3aUMOCBS3b, UCTIOIB30BATH COOTBETCTBYIONINE MMOHATHUS IS
OO0BSICHEHHSI OTAEIBHBIX (PAaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU JUIS KJIacCU(UKALIMY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIC CBA3H MEXKIY N3YYaeMbIMU SIBICHUSIMU;

CTPOUTHh JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B PACCMAaTPUBAEMBIX SBJICHUSAX, (DOpPMyIHMpOBaTH BBIBOABI H
3aKIIIOYCHUS;

MPUMEHSTh B MPOIECCe MO3HAHUS, UCTOJIb3yeMble B XMMHH CHMBOJUYECKHE (3HAKOBBIC) MOJEIH,
npeoOpa30BbIBaTh MOJICIbHBIC NMPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA, XUMHUYECKas
dbopmya, ypaBHEHHE XHUMUYECKON PEaKIMK — IIPU PEIICHUH YUeOHBIX MO3HABATEIBHBIX M PAKTUIECKUX
3aja4, MPUMEHITh Ha3BaHHBIE MOJENbHBIC NMPEACTABICHUS AJIS BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIUHl.

2) 0a30BbIe HCCIe0BATEIbCKUE AeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB U XUMUIECKUX PEAKIIHIA;

(dbopMyIHpOBaTh LENH W 33/la4l HMCCIEIOBAHMUS, MCIOIB30BATh MOCTABICHHBIE W CaMOCTOSITEIHHO
chopMyJIMPOBaHHbIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA MO3HAHMS UM OCHOBBI i (OPMHUPOBAHUS
TUIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;



BJIaJIETh HABBIKAMU CAMOCTOSATENIBHOTO TUNIAHUPOBAHUS U MPOBEICHHS YUEHUYECKHX IKCIIEPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHUS HAOIIONATh 3a XOJOM MPOILECCca, CaMOCTOSTEIbHO IMPOTHO3UPOBATH €ro
pe3yabTar, (OpMYyIHpPOBATH OOOOMICHWS W BBIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH pPE3yJIbTaTOB
HCCIIEIOBaHMsI, COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOAEIaHHOM padoTe;

nproOpeTaTh OIMBIT YYEHHYECKOH MCCIEe0BATENbCKOM M TPOEKTHOM NeATeNbHOCTH, TMPOSBISATH
CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIFHOMY TMOWCKY METOJIOB PEIICHHUS NMPAKTHYECKUX 3a/1ad,
IIPUMEHEHUIO PA3JINYHBIX METO/I0B MIO3HAHMUS.

3) paGora ¢ uHpopmanmeii:

OPHEHTUPOBATbCS B PA3JIMYHBIX HCTOYHMKAX HH(pOpMalMK (HAy4YHO-TIOMYJIIpHAS JHMTEparypa
XMUMUYECKOTO COJIEpKAaHUsA, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHEeTa), aHATU3UPOBaTh HH(POPMAITUIO
pa3NMYHBIX BUAOB H (OpPM TMPEICTABICHUS, KPUTUYECKH OIEHUBATh €€ JOCTOBEPHOCTh U
HETPOTHBOPEUYHBOCTH;

(bopMyIHpOBaTH 3aIPOCHl U MPUMEHATH PA3IUYHbIE METOABI MPH MOHUCKE U oTOOpe MH(pOpMaIyH,
HEOOXOIMMOM /ISl BBITIOJTHEHUST yUeOHBIX 3a/1a4 OTNPEACTIEHHOTO TUTIA,

nproOpeTaTh ONBIT UCIIOJIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA M Pa3IMUHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHMAIbHYIO (hOpMy MpesacTaBieHuss HHPOpMauuu (CXeMbl, TpauK,
JuarpaMMbl, TaOJIUIbl, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAay4HbIM SI3bIK B KauecTBE CpEACTBA IpU PabOTe C XUMHUECKOW HH(pOpMalMen:
OPUMEHATh MEXIpeaMeTHble ((u3ndyeckue M MaTeMaTH4yeCcKue) 3HAKM W CHMBOJIBL, (HOPMYJIB,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPE/ICTBA HATJISTHOCTH.

OsJaieHHe YHHBePCATbHBIMU KOMMYHUKATUBHBIMH 1eiCTBUAMU:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIa€MO TEMBI B X0/1€ UAJIOTa U/WIIN TUCKYCCUH, BEICKa3bIBATh
uzied, opMyJIMpPOBaTh CBOM MPEITIOKESHUSI OTHOCUTEIILHO BBITIOJIHEHUS MIPEJIOKESHHON 3a]1auu;

BBICTYNaTh € Npe3eHTalMed pe3yibTaTOB IO3HABATENBHOW  JESITEIBHOCTH, IOJYUYEHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBITOJHEHMH XUMHUYECKOTO JKCIIEPHUMEHTA,
MPAaKTUYECKOH pabOTHI 10 UCCIIEOBAHUIO CBOMCTB N3y4aeMbIX BEUIECTB, pealn3allii yUeOHOTO MPOeKTa
1 (opMyTMpoOBaTh BBIBOKI IO Pe3yJIbTaTaM MPOBEIEHHBIX HCCICTOBAHNHN ITyTEM COTIACOBAHMS TIO3HUIINI
B X0/1€ 00CYX/1eHUsI 1 0OMEHa MHEHHSIMH.

OBJajieHNe YHHBePCAJbHBIMH PeryJsITHBHBIMH J1eHCTBUSIMM:

CaMOCTOSATENIFHO IUIAHUPOBATh U OCYIIECTBIISATH CBOIO O3HABATEIBHYIO JAEATEILHOCTD, ONPEACIss ed
LIEJIN ¥ 33/1a4M, KOHTPOJIMPOBATH U IO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATh MpeAaraeMblii alrOpUT™M
JeMCTBUI NIPU BHITIOJIHEHUH YYEOHBIX U UCCIIE0BATENbCKUX 3a/1a4, BEIOUpaTh Hanbosee 3¢ (eKTUBHBIN
CTOCO0 MX pelIeHUs ¢ yUETOM TOITYYESHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JIESITETHHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckast XuMUs OTPaKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUN O XUMHUECKOW COCTABJISIONICH €CTECTBEHHO-HAYUYHON KapTHUHBI
MUpa, POJIM XUMUHU B IO3HAHUU SIBJICHUN IPUPOIbL, B HYOPMHUPOBAHUH MBIIUICHUS U KYJIbTYPbI TMYHOCTH,
e€ QpyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM ISl PEeIIeHUs] MPAKTUYECKUX 3a/1a4 U DKOJIOTUIECCKU
000CHOBAHHOT'0 OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHON Cpee;

BJIQJICHUE CHUCTEMOM XHMHUYECKUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIMe IOHSATHUS
(XMMUYECKUIl DJIEMEHT, aTOM, OJJIEKTpOHHas OO0OJIoYKa aTroMa, MOJIeKyJla, BaJICHTHOCTb,



AJIEKTPOOTPHLIATEILHOCTh, XUMUYECKast CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTast U COKpaIllEHHas),
MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00BEM, YIIIEpOMHBIN CKeNeT, (yHKIMOHANbHAS TPYIIA, PaIHKal,
M30MepUsl, U30MEPHI, TOMOJIOTHYECKUI Psifl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI U a30TCOAEpIKALIUE
COEMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIIIPHbIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpusl CTPOEHMs opraHuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHMsI MAaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMHM;,; MUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIIUE B
OCHOBE IIOHMMaHUsl IPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH, (PAKTOJOTUYECKUE CBEACHUS O
CBOMCTBAxX, COCTaBe, MOJyUYEHUU U OE30MACHOM HCIIOJIb30BAHUU BAaKHEHUIINX OPraHMYECKHUX BEIECTB B
OBITY M IPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHMH BBISBIATH XapaKTEpHbIE MPHU3HAKU TOHSATHH, YyCTaHAaBIUBaTh HUX
B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TPU OINUCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCT, YMEHUH HCMOJNB30BATh XHMHUYECKYI0 CHMBOJHUKY JJISI  COCTAaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpall€HHOI) (OpMysn OpraHMYECKHUX BELIECTB H
YpPaBHEHUH XHWMHUYECKMX pEaKUUM, W3rOTaBIMBATh MOJEIU MOJEKYJ] OpPraHMYECKHUX BEIIECTB MJif
WJUTFOCTPALIMHY UX XUMUYECKOIO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAJUICAKHOCTh U3yUYEHHBIX OPraHMYECKUX BEILIECTB 110
UX COCTaBy U CTPOEHUIO K ONpeAesIEHHOMY KJIacCy/TpyIe COeAMHEHUN (yrieBoJOpOabl, KUCIOPOI U
a30TcojepKallue COCIUHEHHUS, BBICOKOMOJEKYISpPHbIE COCOUHEHHs), JaBaThb WM Ha3BaHHS IO
cucrematnyeckorr Homenknarype (IUPAC), a Ttaxke NpuBOIUTH TPUBHAJIBHBIC HA3BaHUS OTICIBHBIX
OpraHMYECKHUX BEUIECTB (ITWUJIEH, MPOMNWIEH, AaUEeTHIEH, JTWIEHIJINKOIb, TIJIULEpUH, (EeHoI,
dbopManbaerus, aueTanbIeruj, MypaBbHHAs KHUCJIOTa, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBas KUCJIOTA, III0K03a, PPYyKTO3a, Kpaxmal, HEeJUTI003a, MIUIKH);

c(OPMHPOBAHHOCTh YMEHHSI OMPEACIATh BUABI XUMHUECKOW CBS3M B OPraHHMYECKUX COCIMHEHUSIX
(onuHapHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTH YMEHHS IPUMEHSTH MOJIOKEHUS TEOPUHU CTPOCHUS OPraHUYECKUX BemecTB A. M.
BytnepoBa 11t 0OBSICHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHUsI MacChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTpOEHHE, (U3MUECKUE U XHUMUYECKUE
CBOMCTBA TUIIMYHBIX MTPEICTABUTENCH Pa3TUYHBIX KJIACCOB OPraHNYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
nponuieH, aneTuieH, Oyraauen-1,3, merunOyraauen-1,3, 6eH30/1, METaHOJ, 3TaHOJ, 3TUJICHIJIUKOIIb,
TIUIEpUH, (EHOJI, aleTaabAerH]l, MypaBbHHAs U YKCYyCHasl KHCJIOTHI, TJIFOKO3a, KpaxMal, LEeJUTI003a,
aMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXJIYy HHUMH YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIT;

C(OPMHPOBAHHOCTh YMEHMS XapaKT€PH30BaTh WCTOYHHKH YTJIEBOJAOPOAHOrO ChIpbs (HE(DTH,
NPUPOIHBIN Ta3, Yroib), CHOCOOBI HMX MepepabOoTKHM M NPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOANUTH BBIYMCICHUS [0 XUMUYECKUM YpaBHEHUM (Macchl, 00bEMa,
KOJINYECTBA MCXOTHOTO BEIIECTBA MJIM MPOAYKTA PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB UJIU MPOJYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJIaX HAYYHOI'O IMO3HAHUS,
UCIONIB3YEMBIX B XMMHH IPU M3yUYEHUU BEIIECTB M XMMHUUYECKUX sIBIICHUH (HaOmoaeHue, U3MEpeHHe,
AKCIIEPUMEHT, MOJIEJINPOBAHUE), UCIIOJIb30BAaTh CHCTEMHbIE XUMUUYECKNE 3HAHUS JUI IPUHATUS PELICHUN
B KOHKPETHBIX )KM3HEHHBIX CUTYallHsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHH COOJIIOMAaTh TIpaBWia IIOJIB30BAHUA XHUMHYECKOM TMOCYIOH W
1abopaTopHBIM 000PYJOBaHHEM, a TaKXe MpaBHiia OOpalIeHHs C BEIIeCTBAMHU B COOTBETCTBUU C
MHCTPYKIHMSMH 110 BBIIIOTHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIIBITOB;



c(OPMHUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIIOJIHATH XMMHUYECKHH SKCIIEPUMEHT (IIpEeBpalLCHHs
OpPraHMYECKUX BELIECTB IIPU HArpeBaHUM, MOJIYUYEHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peaKkiuu OpraHn4ecKuX BEUIECTB, ACHATypalus OEKOB IPU HarpeBaHUH, LIBETHbIE PEaKUH OEJIKOB) B
COOTBETCTBUM C IPAaBUIAMU TEXHUKH O€30MAaCHOCTH MPHU OOpaIlleHUH C BEIIECTBAMH U J1aOOPaTOPHBIM
000pyI0BaHUEM, MIPEICTABIATh PE3YIbTaThl XMMUYECKOTO 3KCIIEPUMEHTa B (popMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PEeaKUUi 1 (HOPMYyITUPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

C()OPMHUPOBAHHOCTb YMEHUH KPUTHUYECKU aHAIM3UPOBATH XUMHUECKYIO HH(POPMALUIO, [10JIy4aeMyO
U3 Pa3HbIX UICTOUYHUKOB (CpEeACTBa MAacCOBOM nHpopmanuu, HTEpHET U ApYyTux);

c(OpMHPOBAHHOCTH YMEHUH COOIIIOIATh MPaBUIIA YKOJIOTHYECKH LIEIeCO00pa3HOTO MOBEICHUS B OBITY
U TPYAOBOH NIE€ATENbHOCTU B IIEJIIX COXPAaHEHUSI CBOETO 3710POBbSI U OKPYXKaroUlel MPUpOAHON Cpelbl,
OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha >KUBBIE OPraHU3Mbl ONpPEAEIEHHBIX OPraHUYECKHUX BEILECTB,
noHumas cmbica nokaszarens [1/1K, moscHATh Ha nmpuMepax crocoObl YMEHbIIECHHUS U MPEI0TBPaICHHS
UX BPEJHOI0 BO3JECHCTBUS HA OPraHU3M YEJIOBEKA;

JUld 00yYaroluxcs ¢ OrpaHMYEHHBIMM BO3MOYKHOCTSIMM 3/I0POBbS: YMEHHUE NPUMEHATh 3HaHUA 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX [T03HAHUS BEIIECTB U XUMHUECKUX SIBJICHUH;

JUISL CJIETIBIX U CJIA0OBUAALIMX OOY4YaIOIUXCs: YMEHUE HUCII0JIb30BATh PENbEe(hHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpains muist 3anucu XumMudeckux Gopmy.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O XUMUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, POJIM XUMHUHU B IO3HAHUU SIBJICHUN PUPOIBL, B (POPMHUPOBAHUH MBIIIICHHS U KYJIbTYpPbl TUUHOCTH,
e¢ (PyHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs MPAKTUYECKUX 3a/1a4 U SKOJIOTUYECKH
000CHOBAaHHOT'0 OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHON Cpee;

BJIQJICHUE CHCTEMOW XHMMHYECKUX 3HAHWI, KOTOpas BKIKOYAET: OCHOBOMNOJArarOUIUe IOHSATHS
(XMMHYECKHUI 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHbIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIH 00BEM, BaJCHTHOCTH, AJIEKTPOOTPHIATENILHOCTh, CTETIEHb OKWCIICHUS, XUMHUYECKas CBSI3b
(xoBaJIeHTHas, MOHHAs, METaJNIN4YecKasi, BOJIOPOHAs), KPUCTAIIMUECKAsl pelIETKa, TUIIBI XUMHUYECKHUX
peaKkluii, pacTBOp, SJIEKTPOJIMTHI, HEIJIEKTPOJIMTHI, SJIEKTPOJIUTHYECKAS TUCCOLUALMS, OKHCIHUTEb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKOH peaky, XMMUYECKOe paBHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
3NEKTPOJIUTUYECKOMN Tuccolranuu, nepuoandeckuii 3akon /1. . MenaeneeBa, 3akOH COXpaHEHUSI MacChl
BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPIHH MPH XUMUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHUH, MHUPOBO33PEHUYECKHUE 3HAHUs, JEeXKAllue B OCHOBE IMOHUMAHMS
NPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHX SBJICHUM, (PAKTOIOTHUECKHE CBEICHHSI O CBOMCTBAX, COCTaBE,
MOJyYeHUH M O€30MacHOM HCIIOJIIb30BaHUHM BAXXHEWIINX HEOPTraHWYECKHX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITETbHOCTH YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHUH BBISBISATh XapaKTepHble MPU3HAKM IMOHATHH, yCTAHABIMBAaTh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TOHATHS IIPU ONMCAHUU HEOPTAaHUYECKUX BEIECTB U UX
IIPEBPALLEHUM;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIBH30BaTh XMMHUYECKYI0 CHUMBOJHKY JJISi COCTaBJICHUS (GopMyIl
BEIIECTB M YpaBHEHUH XHMMYECKMX peakiui, cucremarndyeckyro HomeHkinatypy (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTJIEIbHBIX HEOPTaHNYECKUX BELIECTB (YrapHbIi ra3, yriaeKucibli ra3, aMMHaK,
raméHasi U3BeCThb, HeTan€Hasi U3BECTh, MUThEBAs COJIA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHM ONPEAEIATH BAJIEGHTHOCTD M CTENIEHb OKUCICHUS XUMUYECKUX AIIEMEHTOB
B COCIMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XMMHUECKON CBS3HM (KOBaJleHTHAs, MOHHAsS, METAJUTMUECKas,
BOJOPOJHAs) B COEAMHEHMSX, TUI KPUCTAUIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA (ATOMHas,



MOJIEKYJISIpHAsl, MOHHAs, METAIIMYecKas), XapakTep Cpelbl B BOJHBIX PaCTBOPaX HEOPTaHHMUYECKUX
COCIIMHCHMI;

c(hOPMHUPOBAHHOCTh YMEHHH YyCTaHABIWBATh NPHUHAIICKHOCTH HEOPTaHMUECKUX BEHIECTB MO MX
COCTaBYy K OIpe/IeIEHHOMY KJIacCy/TpyIile COeAUHEHHH (IIPOCThIe BEIIECTBA — METaJIbl U HEMETAJLIbI,
OKCH/JIbI, OCHOBAaHHUS, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHUH PaCKpBIBaTh CMBICH Tepuoandeckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIbHYIO U IPOrHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX
sanemeHToB 1—4 mnepuonos Ilepmonuueckoid cucrembl xumuueckux snemeHtoB /. M. Menneneesa,
UCTIONB3Ysl TOHATHA «S-, P-, d-3JEKTPOHHBIE OPOUTANN», «IHEPreTHUECKHUE YPOBHM», OOBACHATH
3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB XUMHUYECKUX JJIEMEHTOB W WX COCAMHEHUN IO TMepuoaaMm Hu
rpynnam [lepuoanyueckoit cucrembl XuMudeckux 3aeMeHToB . 1. Menaeneena;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOMIME XHUMHUYECKHE CBOICTBa
HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHUE T'€HETHUYECKOUN CBS3HU
MEXIy HEOPraHWYeCKHMMH BEIIECTBAMU C IOMOIIBI0 ypPaBHEHUN COOTBETCTBYIOIIMX XHMHYECKUX
peaKkiuii;

c(OpPMUPOBAHHOCTh YMEHHSI KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIMU MO PA3TUYHBIM MPU3HAKAM
(4Mcy W COCTaBy pearnpyrolluX BEIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuuu, W3MEHEHHIO CTerneHei
OKHCJIEHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YUaCTUIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTAaBJISITH YpPaBHEHUS pEaKUUd pa3IMyHbIX THUIIOB, IOJHBIE H
COKpalIéHHbIE YpaBHEHUS peaklUUidi MOHHOTO OOMEHA, YUUTHIBAsl yCIOBUS, IPU KOTOPHIX 3THU PEAKIUU
UIYT 10 KOHIIA;

cOPMUPOBAHHOCTh YMCHHH TPOBOJHUTH PEAKIMH, TOATBEPKIAIONINEG KAYCCTBCHHBIH COCTaB
pPa3IMYHbIX HEOPTraHMYECKHX BEIIECTB, PACIIO3HABATh OMNBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIIKE B
BOJIHBIX PAaCTBOpaxX HEOPTraHMUYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUI PACKPBIBATH CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIU
IIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;

c(OpMUPOBAHHOCTh YMEHHUI 00BACHATH 3aBUCHMOCTbh CKOPOCTH XUMUYECKOM Peakuu OT pa3Iu4HbIX
(bakTOpOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ICHCTBUS
(npunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh XWMHUYECKHE TMPOIECCHl, JIeKallue B OCHOBE
MIPOMBIIIJICHHOTO MOTYYEeHHs] CEPHON KHCIIOThI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTD MPEICTABICHUN
00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBHIYHUCICHHS C MCIIONB30BAHUEM MOHSATHS «MaccoBasi DO
BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH Ta30B PU XUMUYECKHUX PEAKIIMIX, MACChHI BEIIECTBA MU
00BbEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYacCTBYIOLIUX B
pEeaKkiuu BeIIeCTB, TEIJIOBOro 3(deKkra peaklnd Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS SHEPTUU;

cOpPMUPOBAHHOCTh YMEHHUW COONIOJATh TIPAaBHWJIA IOJIb30BAHHUS XUMUYECKOW TIMOCYIOH U
ma0opaTOpHBIM O0OpYJOBAaHUEM, a TaKXKe IpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBIMONHATh XUMUYECKUI IKCIEPUMEHT (pa3liosKeHHe
IIEPOKCHJA BOAOPOJA B MPUCYTCTBUM KaTalu3aTropa, OMNPEICIICEHHWE CPENbl PACTBOPOB BEIIECTB C
MTOMOIIBIO YHUBEPCATLHOTO WHAMKATOPA, BIWSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxiuu, peakiiui HOHHOTO 0OMEHa, KaueCTBEHHBIE peaKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUSI, PelIeHHE dKCIePUMEHTANBHBIX 33/1a4 1o TeMaM «Metamib» u «Hemeramis») B
COOTBETCTBHUH C TPABUIIAMHU TEXHUKH O€30MacCHOCTH MPH 0OPAIIEHUH C BEIECTBAMU U TaOOPaTOPHBIM



000pyI0BaHUEM, MPEJCTABIATh PE3yIbTaThl XMMUYECKOTO SKCIIEPUMEHTa B (popMe 3amicu ypaBHEHUN
COOTBETCTBYIOLIUX PeakLuil U (POPMYyIUPOBATh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUM KPUTHUECKH aHAIU3UPOBATh XUMUYECKYIO MH(OPMALMIO, OIyYaeMylo
U3 Pa3HbIX UCTOUYHUKOB (CPEICTBA MACCOBOM KOMMYHUKaIUK, VIHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOIIIOIATh MPAaBUIIA IKOJIOTUYECKH 11E€1€CO00pa3HOTro MOBEACHUS B OBITY
U TPYJIOBOM IEATEIBHOCTU B LIEISAX COXPAHEHUsS CBOErO 370pPOBbs U OKPYKAIOLICH IMPUPOJHOU CPEABL,
OCO3HaBaTh ONACHOCTb BO3JICHCTBHS HA YKUBBIE OPTraHU3MbI OIPEACIIEHHBIX BEUIECTB, IOHUMAsI CMBICI
nokasarens IIJIK, mosicHAT, Ha mpumepax crnocoObl YMEHBIIEHUS U NPEAOTBPALICHUS UX BPEAHOTO
BO3JICUCTBHS HA OPraHU3M YEJIOBEKA;

JUIs 00yYaroImuXxcs ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbS: YMEHHUE NPHUMEHATh 3HaHUSA 00
OCHOBHBIX JIOCTYIIHBIX METO/AAX ITO3HAHMSI BEIIECTB U XUMHYECKUX SIBICHUM;

JUIS CIIENBIX U CIa00BUIALIMX OOYYarOLIMXCS: YMEHHUE MCIIOJIb30BaTh PEIbE(PHO-TOUEUHYIO CUCTEMY
o6o3Hauennit JI. bpailist 1uid 3anucu XuMHYecKuX GopMyI.



TemaTn4ueckoe IJIAHUPOBAHHE C YKA3AHUEM KOJIHYECTBA

AKAACMHUIECCKUX YaC0B, 0OTBOAUMBIX HAa U3BYYCHHUE Kﬂ)KI[Oﬁ TEMbBI H

BO3MO’KHOCTH MCIOJIL30BAHUS M0 KAXKI0ii TeMe JIeKTPOHHBIX PeCypcoB

10 KJIACC (344)
KoaunuecTBo yacoB
Konr | [Ipakr DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB H TeM poib | myeckn | (umdposbie)
n/m | mporpaMmsl Bcero | mble e oOpa3zoBare/ibHbIE
pador | pabort pecypchbl
Bl bl
Pa3pnen 1. Teoperudyeckne 0CHOBBI OPraHMYECKON XUMHHU
https://lesson.acad
IIpenmer opraHU4YeCKOM XUMUU. emy-
1.1 Teopust cTpOeHUSI OpraHUYECKUX 3 content.myschool.edu
coequHenuii A. M. bytneposa 1u/04/10
Hroro no pazneny 3
Paznen 2. YrieBogopoabl
https://lesson.acad
[IpenenbHBIC YTIEBOIOPOIAB — s
2.1 aniaﬂm Y P 2 content.myschool.edu
.ru/04/10
https://lesson.acad
HemnpenenbHbie yraeBoAOPOIbL: smys
22 aJIKeFI){I:I anka I/I}éHLI aJH(IfI)HBI 6 1| content.myschool edu
> IKAIHEHRL u/04/10
https://lesson.acad
emy-
2.3 ApomMaTHYEeCKHE YTIIEBOAOPO/IbI 2 content.myschool.edu
.1u/04/10
https://lesson.acad
[IpupoIHEIE HCTOYHUKH cmy-
24 TJIEBOIOPOJIOB U UX IEpepadoTKa 3 ! content.myschool.edu
YHICROAOROR Pep u/04/10
Hroro mo pasaeny 13
Pa3nea 3. Kuciaopoacoaep:kaiiye opranudecKkue coeuHeHust

3.1

Cruptsl. ®enon

https://lesson.acad

emy-
content.myschool.edu
1u/04/10
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https://lesson.acad
Asnpnerunnsl. KapOOHOBBIE KHCITOTHI. cmy-
32 CJ‘IOf[KHBIe > 1121 7 1 content.myschool.edu
p ru/04/10
https://lesson.acad
emy-
33 VrneBonasl 2 content.myschool.edu
1u/04/10
Hroro no pazneny 12

Paznen 4. AzoTcoaep:kaiiue opraHndecKkue coeTnHeHust

https://lesson.acad
emy-

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 4 1 content.myschool.edu
.ru/04/10
Hroro no pazneny 4
Paznen 5. BoicokoMoJieKyJISIPHBIE COEINHEHUS
https://lesson.acad
emy-
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 content.myschool.edu
.1u/04/10
Hroro no pazneny 2
OBUIEE KOJIMYECTBO HACOB IIO 2 2
ITPOTPAMME 34
11 KJIACC (344)
KosmnuecTBo yacoB
IIpa
Koax KTH DJIeKTPOHHBIE
Ne HaunMeHoBaHMe pa3aeioB U TeM poJib yecr | (MdpoBbIe)
n/m | mporpaMmbl Bcero | Hble e o0pa3oBare/ibHbIE
paﬁoT pecypchbl
pado
bl
ThI
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atomMoB. [lepuoguueckuii https://lesson.acad
3akoH u [lepuogudeckas cucTeMa -
= XUMHYECKHX 3JieMeHToB [[. U 3 content.myschool.ed
T u.ru/04/11
MenneneeBa
12 CTpOCHI/Ie BCIIICCTBA. MHOI‘OOGpﬁBHC 4 https://lesson.acad
' BEIIECTB emy-
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content.myschool.ed
uru/04/11

1.3

XUMHYECKUE PEaAKLIUU

https://lesson.acad
emy-
content.myschool.ed
wru/04/11

Hroro no pazneny

13

Pasnen 2. Heopranuueckasi xumust

2.1

Mertamisl

https://lesson.acad

emy-
content.myschool.ed
u.ru/04/11

22

Hemertamnsl

https://lesson.acad

emy-
content.myschool.ed
u.ru/04/11

23

CaBs3b HCOPraHU4YCCKUX U
OpTraHN4YCCKUX BCIICCTB

https://lesson.acad
emy-
content.myschool.ed
w.ru/04/11

Utoro no pazneny

17

Pa3gen 3. XuMus u JKu3HbL

3.1

XUMHS U )KA3HD

https://lesson.acad
emy-
content.myschool.ed
wru/04/11

Utoro no pazneny

OBLIEE KOJIMYECTBO HACOB I1O

[MPOTPAMME

34
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIEeMEeHTBI CO/iepKaHus,
. Komm DJIEeKTPOHHbIE
Ne XUMHYECKHH IKCTIEPUMEHT
. Tema ypoka yecTB | uHuGpoBHIE
" 0 o0pa3oBare/bHbIE
4acoB | pecypchl
IIpenmeT oprannueckon
XUMHH: €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUYCHUE B
MOJTyYE€HUHU HOBBIX BEIIECTB https://lesson.academy
_ | M MarepHaoB. -
IIpenmer opranuieckol | 7 ospakommenue ¢ content.myschool.edu.ru/
1 XUMUH, € o0pasmamMu OpraHuvIecKux 1 lesson/a9f3d191-5¢ele-
BO3HMKHOBEHHUE, Pa3BUTHE | BEIIECTB U MaTepUalaMH HA 4e24-ac02-
1 3HAYCHUE X OCHOBE; OIBITHI IO efb16fa49f6a?backUrl=
MIPEBPALLEHUIO %2F04%2F10
OpPTaHWYECKUX BEIICCTB MPH
HarpeBaHuu (IJIaBJICHUE,
0o0yTJIMBaHUE U TOPEHHE).
Teopus CTpOEHUS
OpPraHUYEeCKUX COCIUHEHUHN
A. M. DbyrnepoBa, e€ https://lesson.academy
TeopH;[ CTpPOCHUS OCHOBHBIC TI0JIOKCHUS. -
OpraHYEeCKHX CrpyKTypHBIE bopmybI content.myschool.edu.ru/
) coemueruii A. M. OpTraHUYECKHUX BEIIIECTB. 1 lesson/c935a58c-ab0e-
i I'omonorus, U30MepHusl. 4¢59-9dcf-
byreposa, e¢ ocroBHEIC Xumuaeckas CBSI3b B 20517ae4b52e?backUrl=
TOJIOKCHHS OPraHMYECKHX COEIUHEHHAX %2F04%2F10
— OJIWHApHBIE W KpPaTHBIC
CBSI3H.
[IpencraBnenue 0
Hpencrasneie o L https://lesson.academy
KJIacCH(pUKAITIH OpPraHUYeCKUX BEIIIECTB.
OpTaHNICCKIX BCIICCTB. Howmerkrarypa y content.myschool.edu.ru/
3 Homenknatypa ?f;j?:;:;;?:mafl;)eHHHeHm; 1 lesson/726ee099-e1a9-
(cncTemaTeckas) n TpUBHAJIbHbIE Ha3BaHUs SR
TpUBHAJIbHBIE HA3BAHUSA BAKHEIILIIX I o b4cb589%aeadl ?backUrl=
pencraBuTeneH 9%, DF04%2F 10
OpraHM4YCCKHUX BCIICCTB. KJIACCOB OpPraHNYECKHUX —
BEILIECTB.
AJKaHBI: COCTaB U https://lesson.academy
AJIKaHBbI: COCTaB U CTPOCHHE,TOMOJIOTHUECKHIA -
4 CTPOCHHE, psi. 1 | content.myschool.edu.ru/
TOMOJIOTHYECKUH psif JL.o. KayecTtBennoe lesson/258ddc06-ec23-

OIIpCACIICHUC YIJICPOJda U

473c-b3d7-
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BOJIOPO/JIa B OPIraHUYECKUX
BEIL[ECTBAX.

P.3. 1. Onpenenenne
MOJIEKYJISIPHOM (HOPMYJIBI
OpPraHMYeCKOT0 BEUIECTBA 110
MacCOBBIM JOJISIM aTOMOB
XMMHUYECKUX 3JIEMEHTOB

ed82fcaddd02?backUrl=
%2F04%2F10
https://lesson.academy

Z:ontent.mvschool.edu.ru/
lesson/7dada027-8448-
4181-b416-tbaledd4ab6d

MertaH u 3TaH —
IIPOCTEUIIINE
MPEICTAaBUTENM AJIKAHOB

Meran 1 3TaH — npocTenme

Ipe/ICTaBUTENN AJTKAHOB!
¢u3nueckue M XUMHUYECKHE
CBOIicTBa (peaxuu

3aMEIEeHUs U TOpEHHs),
HaxoXJeHHWe B TPHUPOJE,
MOJIy4YeHUE U PUMEHEHHE.
JlL.o. MoaenupoBanue
MOJIEKYJI YTJIE€BOJOPOJIOB H
TaJIOT€HOIIPOU3BOTHBIX

https://lesson.academy

content.myschool.edu.ru/
lesson/4da31505-652d-
4916-9¢7c-
56e88b39bb24?backUrl=
%2F04%2F10

https://lesson.academy

content.myschool.edu.ru/
lesson/9641927f-bbc8-

44b9-b3ea-
8la2be75c47a?backUrl=
%2F04%2F10

AJKEHEI: coCTaB U
CTPOEHHE, CBOWCTBA

AJIKEHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUHN PSII.

https://lesson.academy

content.myschool.edu.ru/
lesson/4038171e-4158-
4bd1-ae98-
18dc1¢fb9399?backUrl=
%2F04%2F10

OTuUJIeH ¥ IPOMUIIEH —
MpOoCTeNIIe
IpeICTaBUTENN AJIKEHOB

OTUJIEH U IPONUIIEH —
IIPOCTENIINE PEICTABUTEIN
QJIKEHOB: (PU3HUECKUE U
XUMHUYECKHE CBOKCTBA
(peaxiuy ruIpUpPOBaHUS,
raJloreHUPOBaHUS,
TUpaTaly, OKUCIICHUS U
HOJMMEPHU3aLHN),
NIOJTyYEHUE U IPUMEHEHHE.

https://lesson.academy

content.myschool.edu.ru/
lesson/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=
%2F04%2F10

IIpakTHyeckas padora
Ne 1. «ITomyuenune
STWJIEHA U U3YyUEHUE €TI0
CBOMCTB»

https://lesson.academy

content.myschool.edu.ru/
lesson/53¢d2379-2a45-
43b1-9167-
7ebcdaf03ce0?backUrl=
%2F04%2F10

Ankanuensl. byraauen-

1,3 u metunOyraauen-1,3.

Ankanuensl: Oytanuen-1,3 u
MeTunoyTanues-1,3:

https://lesson.academy
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ITonyyenue
CUHTETUYECKOIO KayuyKa
U PE3UHBI

CTpOEHHUE, BAKHEHUILINE
XUMHYECKUE CBOICTBa
(peakuus MOJIMMEpPHU3ALINN).
[Toy4yeHre CHHTETHYECKOTO
KaydyKa U pe3UHBI.

. BUieo(pparMeHT
«BynkaHuzanus pe3uHbI».
JLo. O3HakomiieHHE c
o0pasiamu acTMmacce,
Kay4IyKOB U PE3UHBI

content.myschool.edu.ru/
lesson/6df23393-6108-
4b9f-ae01-
a983b95b854a?backUrl=
%2F04%2F10

AJIKHHBIL: COCTaB u
0COOEHHOCTHU CTpOEHUS,
TOMOJIOTHUECKHIA ps.
AueruneH — HOpoCTEHIIMNA
AJIKHHBI: COCTAB 1 MIPEICTAaBUTEIb AJIKNHOB: https://academy-
0COOCHHOCTH CTPOCHHS, COCTaB, CTpPOCHHE, content.myschool.edu.ru/
10 | romosnornyeckui pss. ¢u3nueckue U XUMHUYECKHUE lesson/05¢9a929-6741-
AlleTHIIeH — NPOCTENINuUii | CBOKCTBA (peakuumn 4d7c-84b5-
[PECTABHTEIb ANKHHOB THJPUPOBAHUS, 009292468356
TaJIOTEHUPOBAHUS,
THJIpaTaIi, TOPEHUs),
MOJTyYeHUE U IPUMEHEHHE.
P.3.2
BbruuciieHus mo ypaBHEHHIO
XHMH%CKOH.. peakiiin https://lesson.academy
(Maccel, 00BEMA, KOJTMYECTBA
Berancienns no HCXOMHOTO BELIECTBA WU -
11 | ypaBHeHMIO XEMHTECKOH HpofykTa  peaxiym o content.myschool.edu.ru/
.. lesson/7dada027-8448-
peakuun HU3BCCTHBIM MaAcCCC, 061:6My, 418f-b416-fbaledd4ab6d
KOJIMYECTBY  OJHOTO W3
HCXOMHBIX  BEIIECTB  WJIU
MPOJYKTOB PEAKIUH ).
Apensl. benzoun: cocras,
cTpoeHue, pusndeckue u
XHMITHECKHC CBOMCTBA https://lesson.academy
(peakuuy raJoreHupOBaHUS
M HUTPOBAHI), NOIYMCHHE H content.myschool.edu.ru/
12 ApeHsl: GeH30i i Tontyour, | [PHMCHCHIC. Tonyon: lesson/d86d7d00-d5b4-
cocmas, cmpoenue,
ToxcunocTs apeHos Quszuueckue u xumuyecxkue 491d-aded-
cooiicmea (peaxyuu 0c3ddal9feef4?backUrl=
%2F04%2F10
2aN02eHUPOBAHUS U
HUMPOBAHUsL), NOYHeHUe U
npumerernue. TOKCUIHOCTh
apEHOB.
3 R T ——— ['eneTndeckasi CBA3b MEKIY https://lesson.academy

YTJIEBOIOPOIOB,

YIriaeBoaopoaaMu,

content.myschool.edu.ru/
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IMpUHAAJICIKAIINX K
PAa3JIMIHBIM KJIaCCaM

MPpUHAMJICKAIITUMHU K
PAa3JIMYHBIM KJIaCcCaM.

lesson/75957£70-5014-
4910-b706-ac2d1b0f4c26

IIpupoaHbIE HCTOUHUKHU
YTIE€BOAOPOIOB:

[Ipuponusie MCTOYHHUKHU
yrieBoaopoaoB. [Ipupoaublii
ra3 U TOMyTHbIE HE(TSIHBIC

https://lesson.academy

Eontent.mvsohool.edu.ru/

14 IPUPOJIHBIN a3 u rasel. Hepts u  eé lesson/99557a5e-2221-
MOy THBIE HEPTIHBIC npoucxoxaeane. CrocoObl 43e0-97b8-
rasbl, He(bTL U TIPOJIYKTHI Hepepa60TKH He(l)TI/I: 983de535¢44d?backUrl=
eé repepaboTky MepPEroHKa, KPEKUHT %2F04%2F10
(TepMHUYECKHH,
KaTaJIMTUYECKHI ), TTUPOIIU3. )
[IpupoaHbie UCTOYHUKHU IIpomyxThI Hepepa60TKH https://lesson.academy
yIIIEBOIOPOIOB. HEQTH, UX MPHMCHCHHC B content.myschool.edu.r/
. MIPOMBIIIJICHHOCTH ¥ B OBITY.
15 HPHUPOTHBIM T'a3 K KaMeHHEL] — " lesson/99557a5¢e-2221-
MOy THBIC HE(DTIHBIC 43e0-97b8-
IPOAYKTHI €r0 MepepadOTKH.
rasbl, He(Thb U IPOYKThI A. xomneknuu «HedTs» u 983de535c44d?backUrl=
e€ nepepaboTKu «VTOIBY %2F04%2F10
https://lesson.academy
content.myschool.edu.ru/
16 Konrposnbhas padora o lesson/6abf1680-4eb5-
pasnueny «YTIeBOJAOPOIbD» 4612-8eas-
44d63ccctf518?backUrl=
%2F04%2F10
[IpenenpHBIE OJHOATOMHBIC
crupThl. MeTaHoI U 3TaHOJI:
cTpoeHue, (u3udyeckue u
XHUMHUYECKHUE CBOICTBa
(peakuui ¢ aKTHBHBIMHU
MeTajllaMu,
TaJIOT€HOBOIOPOIaMH, https://lesson.academy
TOpeHue), IIPUMEHEHHE. -
Hpenenbupie BomopomHble CBA3H MEXKIY content.myschool.edu.ru/
|7 | OAHOATOMHBIC CITHPTBI: MOJIEKYJIaMH1 CIIUPTOB. lesson/5439¢18b-7440-
METaHOJI U ATAHOJL. [evictBue M€TaHoJjIa u 4b61-bf84-
Bo JIOPOJIHAS CBS3b 9TaHOJ1a Ha OpraHusm c04£a471694f?backUrl=
YeJIOBEKa. %2F04%2F10
JL.o. 'openue criuproB
P.3. 3. Onpenenenue
MOJIEKYJISIPHOM (hopMyIIbI
OpPTraHUYECKOTO BEIIECTBA IO
Macce (00beMy) MPOIYKTOB
CrOpaHwus
MHuoroaromMHbIe CIUPTH: | MHOTOATOMHBIC CITUPTEHIL. https://lesson.academy
18 STUJICHIJIUKOJIb U OTHIEHTIINKOJIb U TTIAOCPUH: -

JIALIEPUH

CTpoeHHE, (UINYCCKUE U

content.myschool.edu.ru/
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XUMHYECKHUE CBOICTBA
(B3aumozeicTBre co
1EJIOYHBIMH MeTaJlJIaMH,
KauecTBEHHasl peakuusi Ha
MHOT'0aTOMHbBIE CIHPTHI).
[eiictBue  Ha  OpraHu3M
YyeNoBeKa. [Tpumenenue

JIMLIEPUHA U STUJICHTJIHKOJIS.
JI.o. B3anmoneiictBue
JIMIEPUHA C TUAPOKCHIOM
meau(Il)

lesson/461aa9¢8-cOef-
4827-a8e5-
d12a0bedc826?backUrl=
%2F04%2F10

DeHOoI: CTpOoeHUE

DeHOII: CTPOCHUE MOJIEKYJIBI,
dusznyeckue U XHUMUYECKUE

https://lesson.academy

CBOICTBA. TOKCUYHOCTH content.myschool.edu.ru/
19 MOJICKYJIbL, GU3NICCKUC U | heHOMA. [Ipumenenue lesson/649883b8-7c51-
XUMHUYECKHUE CBOWCTBA, deHona. 4£16-896e¢-
IPUMEHEHNUE 10a2278b08f1?backUrl=
%2F04%2F10
Abaeruasl U Kemowwl.
dopmainbaerus,
areTaabIeT Ul CTpOCHUE,
¢busnyeckue U XHUMHUYECKUE https://lesson.academy
CBOICTBA (peakiumn -
AJTBICTHIBL: OKUCIIEHUSA u content.myschool.edu.ru/
20 | do BOCCTaHOBJICHUS, lesson/8664b319-0ba3-
pMaJbACTHI U
KAYECTBEHHBIE peakuun), 4945-b076-
AUCTANILICTHA. ALETOH MOJTyYeHUE U IPUMEHEHHE. cb7ae5858b90?backUrl=
Jl.o. KauecTBeHHBIE peakuu %2F04%2F10
aJpJETU0B (okucnenue
aMMHaYHBIM pacTBOopom
oKcHaa cepebpa u
ruapokcuom meau(1l))
OHOOCHOBHBIC MPEICITbHBIC httos://lesson.academ
KapOOHOBBIC KHCIIOTHI. AEPS.LESS0N.acacemy
OnnoocroBHbIE MypaBBH.Haﬂ 1 yreyeHan content.myschool.edu.ru/
51 | MPCACIBHBIC KapGoHOBbie | HMCIIOTRL: CTPOCHAE, lesson/b4feaa04-3438-
du3nvecKue 1 XUMHYECKUE
KHCIIOTBL: MypaBbuHas i CBOIiCTBa (CBOICTBa, 00ITHE Dt b
YKCyCHas JUUISL KJIacca KUCIIOT, peaKius ba0f9fe63 cld?hacklrl=
’ %2F04%2F10
ATepU(HKAINN), TOTYyUCHHUE
U IPUMCHEHHUE.
https://lesson.academy
TpakTuyeckast padora content.myschool.edu.ru/
22 | Ne 2. «CgoiicTBa pacTBOpa lesson/9834d408-386d-
pacTBop

YKCYCHOU KHCIIOTBI»

444a-8de3-
7etba8b98cdb?backUrl=
%2F04%2F10
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CreapuHoBas u
OJICMHOBAs! KUCJIOTHI, KaK

CTeapI/IHOBaSI H OJICMHOBasA
KHCJIOTBI KaK IPCACTaBUTCIIN
BBICIIIHUX Kap6OHOBLIX

https://lesson.academy

Eontent.mvsohool.edu.m/

23 IPEJICTAaBUTENN BBICILINX KHCJIOT. lesson/71ac43{2-a0d4-

Kap6OHOBBIX KUCJIOT 4945-a0eb-1e59¢d5f4d9f
https://lesson.academy

Mbuia Kak cojiu Beiciuux | MPbLUIa KaK COJM BBICIIHX -
24 | xkapGOHOBHIX KHCIOT, HX Kap60HOBBI)i KHCIIOT, UX content.myschool.edu.ru/

. MOIOLLIEE IEUCTBUE. lesson/71ac4312-a0d4-

MOIOIIEE ICHCTBHE 4945-a0eb-1e59cd5f4d9f
CrnoxHbIe d(pHUpHI KaKk https://lesson.academy

CroxHbIe d¢HpBI Kak IPOM3BOIHBIE KAPOOHOBBIX -

25 IPOM3BOHEIE KAPOOHOBBIX | KUCIIOT. ['uaponn3 CIOKHBIX content.myschool.edu.ru/
kucnotT. ['maponus 3(upoB. lesson/71ac4312-a0d4-
CIIOYKHBIX B(I)HPOB 4945-a0eb-1e59¢d5f4d9f

JKupsr. 'naposnus sxupos. https://lesson.academy
Knpsl: runposus, [TprMeHEHHUE KUPOB. -
26 IIPUMCHCHUC, buonornueckas poJib KHpOB. content.myschool.edu.ru/
Ouosornveckas pojb lesson/71ac4312-a0d4-
KHPOB 4945-a0eb-1e59cd5{4dof
YrieBodsl: COCTaB,
KJIaccu(uKanus yriieBoI0B
(MoOHO-, TU- 1
noyimcaxapusl). ['moko3a —
IIPOCTEUIINNA MOHOCAXapUL:
O0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3UUECKUE U
XUMHHCCIIE CBOHCTEA https://lesson.academy
(B3auMOJICHCTBHE C
YriaeBoasl: cOCTaB, ruapokcuaom meu(ID), -

KIaccu(UKaLsL. OKHCICHIE AMMUATHEIM content.myschool.edu.ru/

27 | Basueiimme lesson/709ce43a-deb6-

pacTBOpOM OKCHA 4781-963b-
npeacTaBuTeNn: Ioko3a, | cepedpa(l), Boccranosnenue, 01d2e212d4d0%backUrl=
dpyKTO3a, caxaposa OpO’KEHHUE TIIIOKO3bI), 9%, 2F04%2F 10 '

HaXO0XXJICHUEC B IIpUPOAEL, -

pUMCHEHHE,

Ouosiornueckas pob.

®otocunTe3. OpyKTO3a KAk

u3zomep rioko3sl. Caxaposa

— npedcmasumens

oucaxapudos, 2uoponus,

Haxoocoenue 8 npupooe u

npuMeHeHue.

Kpaxman 1 nemnrono3a kak https://lesson.academy

8 Kpaxman 1 nemmonosa IIPUPOIHBIE ITOJIUMEDBI. -

KaK IMPUPOJHBIC ITOJIMMEPHI

CrpoeHue kpaxmaia u
EJUTI0NI03E]. PU3HUYECKHE U

;:ontent.mvschool.edu.ru/
lesson/690{bb76-194a-
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XHMHYECKHE CBONCTBA
Kpaxmasa (TUIpOIIu3,
KaueCTBEHHAs PEAKIIHsI C
HOJIOM).

JI.o. Bzaumoeiictsue
Kpaxmajsa ¢ HOJI0OM

4£77-bbbe-
3d3ae748f716?backUrl=
%2F04%2F10

Hrorosas KOHTPOJIbHasA

https://lesson.academy

Eontent.mvsohool.edu.ru/

29 abota / Becepoccuiickast
P P ) lesson/1600e4a4-d259-
nposepoynasg padbora
POBCPOHHAA pabo 4ba9-9632-994faedce366
06 Amunvr. Memunamun u https://lesson.academy
Ihast xapakTepucTika AHUTUH. COCMAB, CMPOeHUe, -
a30TCOACPIKAIINX Qusuueckue u xumuveckue content.myschool.edu.ru/
30 | opraHuyecKux ceoticmea (copeHue, lesson/0c608a59-4¢69-
CcoeqUHEHUI. AMUHBI: gzaumooeticmeue ¢ 6000l U 4481-839e-
METHIAMME U AHMIAH KUCTOMAMU,). 9205f201b73e
AMHWHOKHUCIOTEI KaK
AMWHOKUCIIOTHI KaK aM(pOTEPHBIE OPraHUYECKUE
botep p https://lesson.academy
aM(pOTepHbIe coennuenusa. dusznyeckue u
XHUMHYECKHUE CBOUCTBA -
3] | OpraHmucckue AMHHOKHCIIOT (Ha IPUMEpe content.myschool.edu.ru/
COCIMHCHMS, UX ra) Bnonomgecmi lesson/c2{213d7-43d1-
’ 4873-ace0-78eca6009628
OHOJIOTHYECKOE 3HAUEHHUE. 3HAYCHIE AMIHOKHCIIOT.
[Menrtu et Ilenrune!.
benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC
coenuuenus. [leppuunasi,
BTOpPHYHAS U TPETUUHAS https://lesson.academy
BenKu Kak IPUpPOJIHBIE CTpyKTypa 66““0]3- z
32 | BHICOKOMOTIEKYAPHBIE XHUMHUUYECKHE CBOIICTBA content.myschool.edu.ru/
OCIJIKOB: THIPOJIN3, lesson/c2{213d7-43d1-
COCAMHCHUA JICHATypaLHtsl, KAYeCTBEHHbIE 4873-ace0-78eca6009628
peakiuu Ha OeKH.
. enatypauus 6eKoB pu
HarpeBaHWU; I[BETHBIC
peakiuu O0CJIKOB
OCHOBHBIE MTOHATHS XUMHUHU
BBICOKOMOJIEKYIIIPHBIX
N yAp https://lesson.academy
o COCJIMHEHUI: MOHOMED,
CHOBHBIE TTIOHATHS -
MIOJIAMED, CTPYKTYPHOE
S SBeHO c%ene?[: yp content.myschool.edu.ru/
33 ’ lesson/45b81dac-acba-
BBICOKOMOJIEKYJISIPHBIX MOJIUMEPH3AIUH, CPETHSIS 4400-99¢3
" MOJIEKYJIIpHAs Macca. AL mona
COCAMHCHHH yAb 14¢3ba78050a

OCHOBHBIE METO/IBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN —
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nojimMepu3anusa u
INOJIMKOHACHCAWA.

OCHOBHEBIE METOJIEI
CHUHTE3a
34 | BBICOKOMOJEKYJIISPHBIX
coequHeHui. IImacTmaccsl,
Kay4yKH, BOJIOKHA

Ilnacmmaccwl (nonusmunen,
HOIUNPONUTIEH,
HOTUBUHUIXTIOPUO,
noaucmupon). Hamypanonwiii
U cCuHmemu4eckue KayuyKu
(6ymaouenoauiti,
XJIOpONpeHosblil U
uzonpenosulil). Bonoxkna:
HamypaibHvle (XJI0N0K,
uepcmo, WEK),
UCKYCCMBEeHHble
(ayemamuoe 80J10KHO,
8UCKO03a), CUHmemu4ecKue
(kanpou u 1ascan).
J.O3nakomieHHE ¢
oOpa3Lamu NpupoaHbIX U
HCKYCCTBEHHBIX BOJIOKOH,
TJIACTMACC, KAyJYyKOB

https://lesson.academy

content.myschool.edu.ru/
lesson/45b81dac-acba-
440e-99¢3-
14¢c3ba78050a

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34

11 kaace

Ne i/ Tema ypoka

DJIeMeHTBbI COAePKAHMS,
XHUMUYEeCKHI
IKCIIEPUMEHT

Koun
4eCTB

4yacoB

Bcero

JIeKTPOHHBbIE
nudposbie
o0pa3oBaTejibHbIE

pecypcbl

XUMHUYECKUU DJIEMEHT.
1 ATOM. DIIeKTpOHHAA
KOH(HTypaIus aTOMOB

XUMUYECKUH IJIEMEHT.
Artowm. Snpo aroma,
M30TOIIbI. DJIEKTPOHHAA
000J104Ka. DHEPreTHIECKHe
YPOBHHU, MIOAYPOBHH.
ATOMHBIE OpOHUTAIH, S-, P-,
d- snementsr. OcoOeHHOCTH
pacrpeaesieHust JJIEKTPOHOB
o opOUTaISIM B aTOMax
3JIEMEHTOB TICPBBIX
YETBIPEX MEPUOOB.
DneKTpOoHHAs
KOH(UTYpaIys aTOMOB.

https://lesson.academy

Eontent.mvschool.edu.ru/
lesson/20b1df2e-6¢ce4-
435b-b6dc-5155d30a45fa

[Tepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema

[Tepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKHUX 3J1eMEHTOB /1.

https://lesson.academy

E:ontent.mvschool.edu.ru/
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XUMHUYECKHX DJIEMEHTOB
J. 1. MenaeneeBa, ux
CBSI3b C COBPEMEHHOMN
TEOPUEN CTPOEHUS
aTOMOB

W. MenaeneceBa. CBS3b
MEPUOINYECKOT0 3aKOHA U
[Teproanueckoi cuCTEMBI
XAMHUYECKUX 2JIEMEHTOB /.
. Menneneena c
COBPEMEHHOU TeOpHUEHN
CTPOEHHUS aTOMOB.

J. Tabmmiy
«ITepuogmyeckas cucrtema
XHMHUYECKUX dJIEeMEHTOB [].
. MenneaeeBa»

lesson/e7d48881-055d-
49da-a49c-
7375¢3d033e9

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XHMUYCCKHX DJICMCHTOB
1 UX COCAUHCHHH I10
TpYIIIaM U TIEPUOIAM.
3HadeHue
MEePUONYECKOr0 3aKOHA
M CUCTEMBI XUMHUYECKUX
sneMmenToB ..
MenieneeBa B pa3BUTUU
HayKH.

3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB
XUMHNYECKHUX IJIEMCHTOB U
00pa3zyeMbIX UIMHU IIPOCTHIX
" CJIOKHBIX BEUICCTB I10
rpymniam 1 nepuosiam.
3HaueHue NepuoANYECKOro
3aKOHa B Pa3BUTHU HAYKH.

https://lesson.academy

content.myschool.edu.ru/
lesson/e7d48881-055d-
49da-a49c-
7375¢3d033e9

Crtpoenue BeniecTna.
XuMuueckas CBsI3b, ¢€
BUIBI, MEXAHU3MBI
oOpazoBaHus
KOBAJIEHTHOM CBSI3H.
Bonoponnas cBsizb

CtpoeHue BemecTna.
XuMu4deckas cBA3b. Buabl
XUMHYECKOU CBI3HU
(KoBaJIeHTHAs! HEMOJISIPHAST
Y TIOJISIpHAS, MOHHAS,
METAJUTUYECKas).
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHON XUMHUYECKOM
cBs3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBI).
Bonoponnas cB3b.

Jl. mogenu
KPUCTAJUIMYECKHUX PEIIETOK

https://lesson.academy

Eontent.mvschool.edu.ru/
lesson/2859ec02-8ecd-
4cd8-8531-edad9626081h

https://lesson.academy

Eontent.mvschool.edu.ru/
lesson/a9c9a6le-e387-
4ffe-befb-aca9¢7241b21

BanentnocTs.
DNEeKTPOOTPULIATETHHOCT
b. CTeneHp OKUCIIEHUS.
BemectBa
MOJIEKYJISIPHOTO 1
HEMOJICKYJISIPHOTO
CTpOEHUS

BanentHocTs.
DJIEKTPOOTPULIATETHHOCTb.

Creneunp okuciaeHus. MoHbI:

KaTHOHBI M aHHOHBI.
BemecTBa MoneKyIspHOTO
Y HEMOJIEKYJISIPHOTO
CTPOCHHS.

https://lesson.academy

content.myschool.edu.ru/
lesson/12bfc348-0071-
4796-bcda-180fc6b720fe

[ToHsiTHE 0 TUCTIEPCHBIX
cucreMax. IcTUHHEIE U
KOJIJIOUHBIE PACTBOPBI.

[ToHsTHE O TUCTIEPCHBIX
cucreMax. MIcTUHHEIE U
KOJIJTOUHBIE PACTBOPBHI.

https://lesson.academy

content.myschool.edu.ru/
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MaccoBas nons
BEILIECTBA B PaCTBOpE

MaccoBas 1015 BEIIIECTBA B
pacTBope.

lesson/8ae38beb-e061-
4fae-9729-699031091968

Knaccudukanus Knaccngukamps

HEOPTraHUYECKUX
HOMCHKJIaTypa COEMHEHUM. https://lesson.academy
HEOPraHMYECKUX HomenkyaTypa -

7 COEIMHEHUM. HEOPTraHUYECKHUX BEIICCTB. content.myschool.edu.ru/
I'eneTuyeckas cBs3b ['eneTnueckas cBs3b lesson/5e33bc30-805d-
HEOPTaHHYEeCKHX HEOPTraHUYECKHX BEIIECTB, 41fe-bf72-860434f45157
BELIECTB, PA3IMYHBIX TPUHAATICKAINTAX K

Pa3IMYHBIM KJIaccaM.
KJIaCCOB
XuMuyecKas peakuus.
Knaccudukanus
XUMHUYECKHUX PEAKIUH B
Knaccuduranus HEOPraHUYEeCKON U
XUMHUYECKHX PEAKIMI B | OpraHUYeCKON XUMHH.
HEOpPraHUYeCKOl U 3aKOH COXpaHEHUS MaCCHI httos-//lesson.academy
OPraHUYecKOH XUMHML. BEIIECTB, 3aKOH COXPAHCHHUS i

8 3aKoH COXpaHCHH Ep?iiﬁif{iﬁgﬁ;i:g Iiiﬁf[x content.myschool.edu.ru/

MaccChl BEUIECTB; 3aKOH R ' lesson/75637222-d397-
P.3. 1. Pacuétsl no

COXpaHEHHUS 1 yPABHEHUAM XHMHUECKHX 4bla-810a-cc7bca9e8alc

HNpeBpAIlCHUA SHCPIUU peakuuii, B TOM 4ucie

IPH XUMHYECKHX TEPMOXUMHUICCKHE

peaKIusax pacuérsl, paCcUYETHI C
WCIOJIb30BAHUEM TTOHSTHS
«MaccoBast JIOJISI BEMIECTBAY.
CkopocTtb peakuuu, eé https://lesson.academy
3aBUCHMOCTH OT Pa3JIUIHBIX -
¢dakTopoB. OOpaTtumsble content.myschool.edu.ru/
peakiuu. XuMHUYECKOe lesson/f0cbSdet-307e-
paBHOBecue. DaKkTOpHI, 4575-89d0-

CKOpOCTb PeaKiIHH. BIIMSAIOIINE HA COCTOSTHUE 86041b603655

9 O6pATHMES PEaKITHEL XUMHYECKOTO PABHOBECHSI.

[punuun Jle larense. https://lesson.academy
XUMHUYECKOE PaBHOBECHUE
M. paznoxxeHue nepoxkcuaa -
BOZIOPOJIa B MPUCYTCTBUH content.myschool.edu.ru/
KaTaau3aropa lesson/Oe41e568-0a2b-
4605-bb92-
35d1ab6919ba
https://lesson.academy
IIpakTHyeckas padora )
Ne 1. «Bnusinue content.myschool.edu.ru/

10 Pa3TUYHBIX PaKTOPOB HA lesson/f0cbS5def-307e-
CKOPOCTh XUMUYIECCKOM 4575-89d0-

86041b603655

pCakunmn»
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DnekTpoluTHYeCKas
mucconuanus. [lonstue o
BOJIOPOJHOM ITOKa3aTele
(pH) pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'mnponns opraHnyeckux
Y HEOpPraHUYEeCKUX

DNEKTPOTUTHYECKAS
mucconuanysa. CHiIbHbBIE U
cl1a0bIe AMEKTPOIIUTHI.
Cpena BOIHBIX pacTBOPOB
BEIIECTB: KUCas,
HEUTpaJIbHAs, NIETOYHAS.
Ilonsamue o 6000pooHOM
noxazamene (pH)
pacmeopa. Peaxyuu
UoHHo20 obmena. I'uoponus
Heop2aHuyeckux u

https://lesson.academy

content.myschool.edu.ru/
lesson/237c¢db54-2787-
4817-8330-
6e027b075645

https://lesson.academy

content.myschool.edu.ru/

BEIIECTB lesson/847d1752-151b-
Op2aHUTECKUX 6EUECS. 4501-8390-29649f6c913
OKHCIUTENBHO- https://lesson.academy
BOCCTAHOBHTETHHBIC -
peakuuu. [lonamue 06 content.myschool.edu.ru/
OKUCIIUTETILHO- NeKMpOoU3e PACNAABO8 U lesson/8f219cef-7a8a-
ROCCTAHOBHTEIBHEIE pacmeopos conell. 44d5-b58a-
Ilpumenenue snekmponu3sa. b3d1b2eeb237
12 peakuuu. ITonsarue o6
JI.o. onipenieneHue cpeibl https://lesson.academy
DIIEKTPOIIN3E paanVIaBOB PACTBOPOB BEMIECTE C .
1 pacTBOpOB COJICH MIOMOIIIBIO YHHBEPCATLHOTO content.myschool.edu.ru/
MHINKATOpa, peakluu lesson/32e5edc9-cb82-
HMOHHOTO 0OMeHa 4f4a-adSe-4f56bc7elded
https://lesson.academy
KonTponbhas pabora 1o -
13 paszienry «TeopeTHICCKHe content.myschool.edu.ru/
lesson/cc14197b-ada3-
OCHOBBL XMMIID 4ac9-a123-dadcd0973c6f
Merauiel. [lonoxenue
MerTannsl, ux MCTAILIoB B
IIepuonnueckoii cucreme
MOJIO’KEHHUE B
- . XUMUYECKHX 3J1eMEHTOB [1. https://lesson.academy
PUOJIMHECKOH CHCTEME | 1 \fopnereea. -
XUMHUHCCKUX 3JICMCHTOB | coOGEHHOCTH CTPOCHHS content.myschool.edu.ru/
14 H. 1. Menzeneesa u 3JIEKTPOHHBIX 060JI0YEK lesson/a0d5bd16-683e-
OCOOEHHOCTH CTPOEHUSI | ATOMOB MeTajuIoB. O01ue 4ale-8073-
aromoB. O6IHe ¢usnyeckue CBOUCTBA 70c604e9c862
(du3nveckue CBOMCTBA MCTaILIOB.
J. xomnmekunu «MeTanibl u
METAaJUIOB
CIUTaBbD»
CrmuiaBbl METaJIIOB.
5 o https://lesson.academy
CHIIaBbI METAILIOB. JICKTPOXUMHUECKUH P )
DIEKTPOXMMHUYECKUH HaNPsDRCHIH MCTAIIIoB. content.myschool.edu.ru/
15 P.3.2. Pacuétsl Mmaccel

PAL HAIPSKEHUI
METAJUIOB

BelIeCTBA WU 00bEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,

lesson/e7{t8162-0d4d-
4018-b9f7-422¢3e710750
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Macce uid 00bEMY OJTHOTO
U3 YYaCTBYIOLIUX B pEaKLINU
BEIIIECTB, PACUETHI MaCcChI
(00BéMa, KoTMUYeCTBA
BEIIECTBA) MPOIYKTOB
PEaKIUK, €CIIH OJTHO W3
BEIIIECTB UMEET MPUMECH.

XUMHUYECKHE CBOIICTBA
BaKHEHIIINX METAJLIOB
(HaTpuii, Kau,

XUMHYECKHE CBOHCTBA
BaXXKHCHIIIUX METAJJIOB
(HaTpWiA, KaTui, KaJbIIUH,
MarHui, aJroMUHUIN) U UX
COEIMHEHUH.

https://lesson.academy

content.myschool.edu.ru/

16 . . o
KaJbLUi, MarHui, JI.o. B3aumoeiicTBre lesson/e7{t8162-0d4d-
ATIOMUHHMIT) ¥ UX THAPOKCH]IA ATFOMUHUS C 4018-b9f7-422¢3e710750
COeIMHEHMI pacTBOpaMu KUCJIOT H
LIEJI0YEN
XuMHYECKHE CBOMCTBA https://lesson.academy
Xumuueckue cBoiictga | BOKHEHIINX METAIIOB -
17 XPOM&, MEJTH H HX (Xpom, Menb) U UX content.myschool.edu.ru/
S COEIMHEHUII. lesson/e7ff8162-0d4d-
COC/MHCHHH 40f8-b9f7-422¢3¢710750
XUMHYECKHE CBOMCTBA
BaKHEHIIINX METAJIOB https://lesson.academy
Xumudeckue coficra | (WMHK, ”‘eﬂf3°) unx -
18 LKA, Kee3a I HX COEUHEHUI. content.myschool.edu.ru/
S JI.o. KauecTBeHHbBIE lesson/e7ff8162-0d4d-
COCIMHCHHM peaKIy Ha KaTHOHBI 4018-b9f7-422¢3e710750
METAJLJIOB
IIpakTuyeckas padora https://lesson.academy
Ne 2. "Pemenue -
19 SKCIICPHMEHTAIBHBIX content.myschool.edu.ru/
lesson/6545ec44-34c¢5-
3a1at 1o TeMe 43f6-826b-a648d7d6fef7
«Mertamibn"
Hemerannel, ux Hemeramnsl. Ilonoxenue
[OJIOKCHHE B HEMETAJIOB B https://lesson.academy
TTeprouueckoii cucteme | 1SPHOTMYECKOH cucTeme =
20 IMIECKIX SeMerrop | CAMAUECKIX JIIEMEHTOB . content.myschool.edu.ru/
W. MenaeneeBa u lesson/2390b83¢e-a935-
J. . MenneneeBa u
0COOEHHOCTH CTPOECHUS 4¢96-bd3a-25f26d9¢1139
OCOOEHHOCTH CTPOEHUS ATOMOB.
aTOMOB
DuznuecKue CBOMCTBA DusnuecKue CBOMCTBA https://lesson.academy
21 HEeMETaIIOB. HEMETAJUIOB. AJUIOTPOIHUS i

AJI0TpOTNHNS HEMETAIIOB

HEMETAJUIOB (Ha MpuMepe

content.myschool.edu.ru/
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(Ha mpuMepe KUCIopo/a,
cepsl, pocdopa u
yraeposa)

KHCIopo/a, cepbl, hocdopa

U yTaeposa).

J1. 006pa3iioB HEMETAIIOB

lesson/ctb70c37-2784-
4¢66-be05-b0966dfth673

XMUMHYECKHE CBOUCTBA

XUMUYECKUE CBOWCTBA
BOXKHEHIIMX HEMETAJJIOB
(Ta;moreHoB, cephl) U UX
COEIMHEHUH (OKCUIOB,

https://lesson.academy

content.myschool.edu.ru/

22 raJIoreHOB, CEPHI U UX
. P KHCIIOPOJICOACPKAIINX lesson/ctb70¢37-2784-
COCTMHCHIH KHCJIOT, BOJIOPOJTHBIX 4c66-be05-b0966dftb673
COCIIMHEHUN ).
XuMHYECKUE CBOMCTBA
BaXHEUIIINX HEMETAILIIOB https://lesson.academy
Xumuueckue coficrea | (33072, (bocii)opa) 1 ux -
23 asoTa, docdopa 1 ux COCTMHEHHH (OKCHJIOB, content.myschool.edu.ru/
’ N KHCIIOPOJICOACPKAIINX lesson/ctb70¢37-2784-
COCMHCHHH KHCJIOT, BOJIOPOJTHBIX 4c66-be05-b0966dftb673
COCIIMHEHUN ).
XHUMHUYECKHE CBOUCTBA
BAXHEHIINX HEMETAIIOB
rIepoia U KPEMHUSA) U UX
(yrnepon . P ) https://lesson.academy
COCIMHEHUH (OKCHIOB,
XUMHYECKHE CBOUCTBA KHCIIO z
POJICOTIEPKAIITUX
24 YITepO/a, KPEMHIS H HX | KHCIIOT, BOTOPOIHHIX content.myschool.edu.ru/
. coe uHeHM) lesson/ctb70¢37-2784-
COCTUHCHIH ' 4¢66-be05-b0966dffb673
JI.o. KauecTBeHHEIe
peaKkiyy Ha aHUOHBI U
KaTHOH aMMOHUS
[IpumeneHne BaKHEUIITIX https://lesson.academy
TTpumenenne HEMETAJUIOB U UX -
N COEIMHEHU. content.myschool.edu.ru/

25 Ba)KHEHUIIINX HEMETAJJIOB

. lesson/ctb70¢37-2784-
¥ HX COCAMHCHHH 4¢66-be05-b0966dffb673
O0600111EeH1E U
CHCTCMATH3ALHNA SHAHIH https://lesson.academy
o teMe «Hemeramns. )

26 Brruncnenus mo content.myschool.edu.ru/
ypaBHEHUSIM lesson/029¢e9{3-6675-
XUMHUUYECKUX peaKHHﬁ u 4682-9ba8-7fca5cal8277
TEPMOXUMHUICCKHE
pacuETsI
IMpakTnyeckas padora
Ne 3. «Pemenue https://lesson.academy

27 9KCIIEPUMEHTAIBHBIX -

3a7a4 110 TEME
"Hemertamisl"»

Eontent.mvschool.edu.ru/
lesson/7¢19b0ba-7815-
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4db3-8614-
d0ac5b740b3b

Heoprannueckue u
OpraHUYECKHUE KUCIIOTHI.

Heoprannueckue u
OpraHUYECKHE KUCIIOTHI.

https://lesson.academy

content.myschool.edu.ru/
lesson/35¢2be59-f1¢6-
46¢6-910c¢-
46a0576d6924

28 Heoprannueckue u https://lesson.academy
Heoprannueckue u )

OpraHHHCecKHe OpraHHYECKHUE OCHOBAHHUS -

OCHOBAHHS content.myschool.edu.ru/
lesson/58903722-79bc-
4b22-b276-
114fab0dd141

https://lesson.academy

AmdorepHbIE content.myschool.edu.ru/

HEOPraHMIECKHE U AwmdorepHbIe lesson/46b429e4-931c¢-

opraHHyecKue HEOPraHUYEeCKHe U 43fb-a2ba-be9eObbeddef

OpPTraHUYECKUE COSTUHEHUS. https://lesson.academy
29 COEINHEHMS.
I I'eneTnueckas cBs3b -
cHeTMHeckas CBA3h HEOPTraHUYECKHUX 1 content.myschool.edu.ru/

HCOPraHHICCKHX U OpPraHMYECKHX BEIIECTB lesson/c6c5af9a-9645-

OpPTaHMYECKUX BEIICCTB 4604-9834-
59151d566a61

https://lesson.academy

MToroBas KOHTPOJIbHAs content.myschool.edu.ru/

30 Bora lesson/34e920¢7-£570-

p 45b1-8c7e-

b7989845da49
Ponp xumuu B
o0ecIieueHNU

Poap xumMuu B . .

JKOJIOTHYECKOH, https://lesson.academy
obecrieuernn SHEPreTUIECKON 1 MUIIEBOM -

5KOJIOTUYECKOH, 0€30MMacHOCTH, Pa3BUTUHI content.myschool.edu.ru/

31 .

SHEPTreTUYECKON U meaninHel. [lonsaTtue o lesson/acd826¢f-ba2d-

UIIEBOi 6e30MacHOCTH, | HAYYHBIX METOJAX 49db-b216-ef7c26a84728

DPA3BHTHH Me/THIHHbL [MO3HAHUS BEIIECTB U

XUMUYECKHUX PEAKITUH.
[IpencraBnenus 06 00X https://lesson.academy

IIpencranenns 06 HAYYHBIX PHHIMIAX -

00X HAYYHBIX MIPOMBIIIIEHHOTO content.myschool.edu.ru/

32 .
MIPUHIIMIIAX MOJIYYEHUs] BAXKHEUILINX lesson/f5999557-18¢8-
MPOMBIIUIIEHHOTO BCHICCTB. 4853-83a0-

588bf830407a
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MOJTyYeHUs BaKHEHIINX
BEIIECTB

UYenosek B Mupe

UYenosek B MUpE BEIIECTB U
MaTEpUAJIOB: Ba)KHENIINE
CTPOUTENbHBIE MaTEPHUATIBL,
KOHCTPYKIIMOHHBIE
MaTepuabl, Kpacku,
CTEKJIO0, KEpaMHUKa,

https://lesson.academy

content.myschool.edu.ru/

33 BELIECTB U MaTepUaJOB MaTepUabl IS lesson/acd826¢f-ba2d-
AIIEKTPOHUKH, 49db-b216-ef7c26a84728
HaHOMaTEePHAITHI,
OpraHUYeCcKue
MUHEpaJIbHBIEC yI00pEHUSI.
XuMUsl 1 3J0POBbE
YeIIoOBeKa: MpaBuiia
HCITOJIb30BaHHUS https://lesson.academy
JICKapCTBEHHBIX -

34 XHUMUS 1 3]0pOBbE rpenaparosB, MpaBuiia content.myschool.edu.ru/

yesoBeKa 6e30macHOro lesson/b8e4d657-2¢cc7-

HCII0JIb30BAHUS IPENapaToB
OBITOBOM XUMUM B
MMOBCEIHEBHO XU3HU.

4860-8583-9f76edc8a59f

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOT'PAMME

34
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MPOBEPSAAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
POBEDSIEMOro IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
posep 00pa3oBaTeJIbHOM MPOrpaMMbI CPeIHEro 001ero 00pa3oBaHus
pe3yJibTarTa

1

TeopeTnyecknue OCHOBBI OPraHUYECKON XUMHUHU

1.1

ChopMUpPOBAaHHOCTh TMPEACTABICHUNH O XHWMHYECKOW COCTaBJISIFOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMHH B TIO3HAHUU SIBJICHUIN
IpUpObl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBl JIMYHOCTH, €&
(YHKIIMOHATBFHOM  TPaMOTHOCTH, HEOOXOAMMOW Uit pEIICHHS
MPAKTUYECKUX 3a/1ad U JKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37J0POBBIO U IPUPOJHOM cpeie

1.2

Bnanenne cuctemMol XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIOJIararoIme HOHSITHS (Monekymna, BAJICHTHOCT,
3JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XHMHUYECKas CBS3b,
MOJIb, MOJISIDHAsl Macca, MOJISIPHBIA OOBEM, YITEPOAHBIH CKEJET,
(GyHKUMOHANbHAS ~ TpyNNa,  paguKkal,  U30MEpHs,  HU30MEpHl,
TOMOJIOTUYECKUN  psiZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOpPOI- U
a30TcoJiepKalllue COEIUHEHUs, OMOJIOTMYECKH aKTHUBHBIE BEIIECTBA
(YyrmeBosl, KUpBI, OEIKH), MOHOMEp, TMOJHUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHHus opraHumdyeckux BemiecTB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN SA3BIK XUMHHM, (PAKTOIOTHYECKHE
CBEJICHMS O CBOWCTBaX, COCTaBe, IMOJNYyYeHHMH U 0Oe30MacHOM
UCIIOJIb30BaHUH Ba)KHEHIINX HEOPIraHUYECKUX U OPTaHUYECKUX BEILECTB
B OBITY U IPAKTUYECKO JIeSITEIbHOCTH YeJIOBEeKa

1.3

ChopmupoBaHHOCT, yMEHMI BBISBIATH XapakTEPHBIE TMPU3HAKH
MTOHATHI, YCTaHABJIUBATh WX  B3aUMOCBA3b, HCTOJIb30BATh
COOTBETCTBYIOIIUE IIOHATUS IIPU ONMCAHMM COCTaBa, CTPOEHUSA U
MPEBPAIICHUN OPraHUYECKUX COSTMHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHHUI HCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJIUKY
JUISL COCTaBJICHHUSI MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaméHHON) (opMysn OpraHM4ecKMX BEIIeCTB U ypaBHEHUH
XUMHUYECKHUX PEaKLUH, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OpraHM4EeCKHX
BEILIECTB Il WJUIFOCTPALMM UX XHMHYECKOTO M IPOCTPAHCTBEHHOI'O
CTPOCHUS

1.5

ChopMUpOBaHHOCTh ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAIJIECKHOCTh
M3yYCHHBIX OPraHUYECKUX BEIIECTB IO WX COCTaBy U CTPOCHHIO K
onpenenéHHOMYy Kilaccy (Tpymrme) COeAMHEHHH  (YIiIeBOIOPOIbI,
KHACJIOPOJ ¥ a30TCOJCPIKAIINE COCIUHECHHS, BBICOKOMOJICKYJISIPHBIC

COEJIMHEHUS ), AaBaTh UM Ha3BaHUs IO CUCTEMATUYECKON HOMEHKIIAType
(IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHUS ONPEAEATh BUIbl XUMHUECKOH CBS3U B
OpraHMYECKHUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTh YMEHHUS IPUMEHSTH: MOJ0KEHUS TEOPUU CTPOCHUS
oprannueckux Bemects A.M. BytiepoBa 11 00bsiICHEHHSI 3aBUCUMOCTHU
CBOICTB BELIECTB OT UX COCTAaBA U CTPOCHMSI; 3aKOH COXPaHEHMSI MacChl
BEILIECTB




YTIeBoaopoIsI. Kucnoponaconepxarue 51 a30TCOJIEpIKaIIHeC
OpraHUYECKHUE COCTUHEHUS. BBICOKOMOIEKYIIIPHBIE COETMHEHUS

2.1

CchopMUpOBaHHOCTh YMEHHMH NPUBOJUTH TPUBHAJIbHBIE HA3BaHUS
OTJIEIIbHBIX OPraHUYECKUX BEUIECTB (3TWUJIEH, MPOMMIEH, alEeTHIIEH,
STUJICHIJIMKONb, TJIULEPHH, (GeHoN, GopMalbAerul, aleTalbJIeru,
MypaBbUHas KHUCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBas KHUCJIOTA,
CTeapuHOBasi KHCJIOTa, TJIOK03a, (PYKTO3a, Kpaxmaj, ILeJuIioJI03a,
TJIUIVH)

22

ChopMHUPOBAaHHOCTh yMEHHH XapaKTEpPHU30BaTh COCTaB, CTPOCHHE,
busnveckue W XUMHUYCCKHE CBOWCTBA THUIUYHBIX MPEICTABUTENICH
pa3IMYHBIX KJIaCCOB OPraHWYECKMX BEMICCTB (METaH, 3TaH, JTHIICH,
NPOMWICH, areTwieH, Oyramuen-1,3, wmerunOyraawen-1,3, OeH3o,
METaHOJI, 3TAHOJ, JTHICHIIMKOJb, TIIHICPUH, (PEHOJ, ameTanbIeTuI,
MypaBbHHAsE W YKCYCHasl KHCIIOTBI, TJIFOKO3a, KpaxmaJj, LEeJUIHJI03a,
AMUHOYKCYCHasi KUCJIOTA)

23

ChopMUpPOBaHHOCTh YMEHHUS WILIIOCTPUPOBATh T'€HETHUECKYIO CBSI3b
MEXAy  TUOUYHBIMM  NPEICTaBUTENIIMU  paA3IUMYHBIX  KJIACCOB
OpPraHWYECKHUX BEIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkiuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdhopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJIOPOIHOTO CHIPhsS (HEPTH, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI UX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKu

XUMHS U )KU3HBb. PacuéTnl

3.1

CdhopmupoBaHHOCTH YMEHHM BIAJETh CUCTEMON 3HAHUNW 00 OCHOBHBIX
MEeTOJaX HAYYHOTO TMO3HAHMS, UCIOJIb3yEeMbIX B XUMHUH TIPU U3YUECHUU
BEUIECTB U XUMHUYECKHX sBIeHUN (HaOmIoJeHHe, W3MEpEHue,
AKCIIEPUMEHT, MOJICIUPOBAHUE), UCTIOIH30BATh CUCTEMHBIE XUMHUYECKUE
3HAHUSA JUIsl IPUHATHUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIHIX,
CBSI3aHHBIX C BEIIECTBAMH U MX TPUMEHEHHUEM

32

ChopmupoBaHHOCT, yMEHMI COONIOJATH MpaBuUia MOJIb30BAHUS
XUMHYECKON TMOCYIoi M 1ab0opaTOpHBIM OO0OpYJAOBaHHMEM, a TaKKe
IpaBuJia 00palIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILIUSAMH T10
BBITIOJTHEHHIO TAOOPATOPHBIX XMMHUYECKUX OMBITOB

3.3

CdopMupOBaHHOCTH YMEHUN TUTAHUPOBATH W BBIMOJIHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEBpAIlCHHs] OPraHMYECKUX BEIIECTB IPHU HArPEBaHUU,
MOJTYyYECHUE TUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHbBIE PEAKIIMH
OpraHMYECKUX BEIIECTB, JCHATypaluss OENKOB TpU HarpeBaHHH,
[IBETHBIE PEAKIMA OCJKOB) B COOTBETCTBHHM C TMPaBUJIAMU TEXHUKU
0€30MacHOCTH TpH OOpalIeHHWH C BEIIECTBAMH M JaOOPaTOPHBIM
000pyA0BaHUEM; MPECTABIIATh pe3yJIbTaThI XUMHYECKOTO
SKCIIEPUMEHTa B (hOpMeE 3aMKCH yPaBHEHUH COOTBETCTBYIOIINX PEaKIUi
1 (OpPMYJTUPOBAThH BHIBOJBI HA OCHOBE ITUX PE3yJIbTaTOB

3.4

CdhopmupoBaHHOCTH YMEHUN TPOBOAUTH BHIYUCICHUS M0 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOTO BEIECTBA WU
MPOIYKTa PEaKIUu MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIUH)

3.5

ChopMUpOBaHHOCTh YMEHHI KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO
UHPOpPMALIMIO, TIOIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeacTBa
MaccoBoi nHpopmaIuu, cetb IHTEpHET U apyrue)




3.6

CdhopMupoBaHHOCTh yMEHHUI coOMIOaTh MpaBHa HKOJOTHYECKU
11eJ1ecO00Pa3HOT0 MOBEACHUS B OBITY M TPYIOBOU JIESTEILHOCTH B IIEIISX
COXPAaHEHHsI CBOETO 30pOBbS M OKpYXaroUlel IPHUPOIHON Cpelsl,
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBHS HA  JKUBBIE  OpPraHU3MBI
ONpPEACIEHHBIX OPraHUYECKUX BEILECTB, IIOHUMAs CMBICI IOKa3aTels
[TJAK (npeaenbHO JOMYCTUMON KOHIIEHTPALUH ), OSICHATh Ha IIpUMepax
crocoObl yMEHbILIEHHSI M IPEAOTBPALIEHNS UX BPEITHOTO BO3/ICHCTBUS Ha
OpPraHM3M 4€JI0BEKa

11 KITIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeJILHON MPOrpaMMbI CpeTHEro 0011ero o0pa3oBaHmsi

1

TeopeTnyeckrie OCHOBBI XUMUU

1.1

Bnagenue cuctemMoil XMMHUYECKMX 3HAaHHMM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TTOHATHUS (XUMHUYECKHH JIIEMEHT, aTOM, SJIEKTPOHHAS
obonouka artoma, -, p-, d-dJEKTPOHHBIE OPOWUTAIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD, 3JEKTPOOTPULATENIbHOCTD, CTENIEHb OKUCICHMUSI,
XUMUYECKasi CBS3b, MOJb, MOJSIPHAasT Macca, MOJSPHBIA OO0BEM,
KpUCTaJJIMYecKasi PeléTKa, TUIIbl XUMUYECKUX PEeaKINi (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE, JK30- W DJHJIOTEPMHUYECKHE, PEaKIMd HOHHOTO
oOMeHa), pacTBOp, AIEKTPOIUTHI, HEIEKTPOIUTHI, DIEKTPOIUTHIECCKAS
JTUCCOITHAITUS, OKHCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh XUMHUYECKOMN
peakuuy, XWMHUYECKOE€ pPaBHOBECHE); TEOPUUM M 3aKOHBI (Teopus
BJIEKTPOJIUTHYECKON  auccouuanuu, I[lepuogmueckuit 3axkon J[.U.
MengeneeBa, 3aKOH  COXpPaHEHUSI  MacChl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUHU, (HaKTOJIOTUUECKHE CBEJCHHS O CBONCTBAX,
cocTaBe, TONYYEHUHM U OE30MaCHOM HCIIOJIB30BAHUM BaXHEHIINX
HEOPTraHUYECKUX BEHIECTB B OBITY M TMPAKTUYECKOU AEATeITLHOCTH
YyeJIoBEKa

1.2

ChopMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX IMOHATHM, MTPUMEHSATH COOTBETCTBYIOIINE
TIOHSTHSI IPU OMMCAHUU CTPOEHUS U CBOMCTB HEOPTraHMYECKHX BEIECTB
U HUX TPEBPAICHUN; BBISBISATH B3aUMOCBSI3b XMMHYECKUX 3HAHHHU C
MOHATHSIMH M TPEJCTaBICHUSIMH JPYTUX E€CTECTBEHHOHAYYHBIX
MPEIMETOB

1.3

BJ'IaIIeHI/IC OCHOBHBIMH MCTOJAaMH HAYYHOI'0 IIO3HAHHSA BCIICCTB U
XMMHAYECKHX SIBJICHWUH (HAONMIOJCHWE, W3MEpPEHHEe, JKCIICPHUMEHT,
MOJICJTUPOBAHUE)

1.4

ChopmupoBaHHOCTh YMEHHUH OIpeNesTh BaJ€HTHOCTh M CTETCHb
OKHCJICHHUA XHUMHWYCCKUX DJBJICMCHTOB B COCAMHCHHAX Pa3JINIHOIO
COCTaBa, BUJl XMMUYECKOH CBsI3U (KOBaJICHTHAsl, MOHHAS, METAJITNYECKasl,
BOJOPOJHAs) B COEAUHEHMSIX, THUIl KPHUCTAUIMYECKOM PEIETKH
KOHKPETHOrO0  BellecTBa  (aTOMHas,  MOJEKYyJspHas, HOHHad,
MeTaJTHYeCKasi)

1.5

ChopmupoBaHHOCTh YMEHUN ONPEAENSATh XapakTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN




1.6

CdopmupoBaHHOCTH YMEHUS KIIACCUDUITUPOBATH XUMUUYECKUE PEAKITHH
[0 pa3MYHbIM IPHU3HAKaM (YHUCIY U COCTaBy pearupyrollux BeIIeCTB,
TeroBoMy 3((deKTy peakiuu, W3MEHCHHUIO CTENeHEeH OKHCIICHUS
9JIEMEHTOB, OOPATUMOCTH PEAKIIMH, YIACTHIO KaTaJlu3aTopa)

1.7

ChopMupOBaHHOCTH ~ YMEHHMH  COCTaBJSATh  YpPaBHEHHUS  peakuuit
Pa3IMYHBIX THIIOB, IIOJHBIE M COKpPAUICHHBIC YpPAaBHEHUS peakUui
MOHHOTO0 OOMEHA, YYHUTHIBAsi yCIOBHSA, MPU KOTOPBIX 3TH PEAKLUU UIYT
JI0 KOHIIA

1.8

CdopmHupoBaHHOCTh YMEHUH MPOBOJAUTH PEAKIMH, MOATBEPKIAIOIINE
KaueCTBCHHBIM  COCTAaB  pa3JIMYHBIX  HEOPTaHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM ITyTEM HOHBI, NPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEIECTB

1.9

ChopMUpPOBAaHHOCT yYMEHUW pPaCKPBIBATh CYIIHOCTH OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi MOCPEICTBOM COCTABICHHS JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

CdopMupoBaHHOCTh yMEHHA OOBICHATH 3aBUCHUMOCTbh  CKOPOCTH
XUMHYECKON peakInu OT Pa3IuYHbIX (haKTOPOB

1.11

ChopmupoBaHHOCTE  yMEHHUU  OOBSCHATH  XapakTep  CMEIICHUS
XUMHYECKOTO PaBHOBECHSI B 3aBHCHMOCTH OT BHEIITHETO BO3ICHCTBHS
(npuaun Jle [latensbe)

O6H_Ia${ N HCOPTaHUYCCKasaA XUMMUA

2.1

CdhopMupoBaHHOCTh YMEHHMH pacKpbiBaTh cMbIca lleproanueckoro
3aKOHA .. Menneneena u JIEMOHCTPUPOBATH €ero
CHCTEeMaTH3UPYIOLTYI0, O0BSCHUTEILHYIO U IPOTHOCTUYECKYIO (DYHKIIUH

22

CpopMUpPOBAaHHOCTh YMEHUN XapaKTEPU30BATh IJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKUX 73ieMeHTOB 1—4 mnepuogoB Ilepuoanueckoit
cuctembl xumuyeckux oanemeHtoB J[.MI. MeHneneeBa, uCHONB3ys
TIOHSITHSI «S-, p-, d-DIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHIY,
00BSICHITH 3aKOHOMCPHOCTH N3MCHCHUS CBOMCTB XUMHWYCCKUX
9JIEMEHTOB U WX COCTUHEHHH Mo nepuojam u rpynmnam Ilepuoanueckoit
CUCTEeMBbI XuMHUYeckux 3yiemenToB .M. MeHeneena

23

ChopMHUpPOBAaHHOCT YMEHHH XapakTEepU30BaTh (OMHCHIBAThH) OOIIHE
XMMHYECKHE CBOWCTBA HEOPTaHMYECKHUX BEIISCTB Pa3IMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYHNICCTBOBAaHHE  T'CHETHYECKOH  CBSI3U  MEKIY
HEOPraHHMYECKUMU BEIICCTBAMH c MTOMOIIIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITHIA

24

CpopMUpPOBAaHHOCT, ~ YMEHHH  YCTAaHaBIMBATh  MPUHAJJICKHOCTD
HEOPraHUYECKUX BEIIECTB MO KX COCTAaBY K OINpPENeNIEHHOMY KJaccy
(rpynmne) coenuHeHH (MPOCTHIE BEIIECTBA — METAJIBI M HEMETAJLIHI,
OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCUIBI, COIIH )

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY
IUIsl COCTaBJIEHUS! (JOPMYJT BELIECTB U YPAaBHEHUH XUMHUECKUX PEAKIINH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBHaibHblE Ha3BaHUS
OT/EJIbHBIX HEOPraHUYECKUX BELIECTB (yrapHbIil ras, yIrieKUCIbIid ras,
aMMHuaK, raiéHas U3BeCTh, HeraléHasi U3BECThb, IUThEBAs COAA, MUPUT U
JipyrHe)

2.6

ChopmupoBaHHOCTh YMEHUH XapakTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHUYECKHUX BEIISCTB Pa3IMYHBIX KJIACCOB,
MOJTBEPXKIAaTh  CYIICCTBOBAHHE  TI'CHETHYECKOM  CBSI3U  MEKIY




HEOPraHN4YEeCKUMHU BELIECTBAMU c MTOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

2.7

CdopMHpOBaHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMUYECKUI
9KCHEPUMEHT (pa3jIoKEHUe IepoKCcHJIa BOAOPOJAa B IMPHUCYTCTBUU
KaTaJl3aTopa, ONpPENEICHUE Cpellbl PACTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAJIBHOTO HWHAMKATOpA, BIIMSHUE Ppa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~ XMMHUYECKOW  pEaklWu, peaKkIud HOHHOTO OOMeHa,
KayeCTBEHHbIE peaKkIK Ha Cylb(aT-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS, PELIEHUE 3KCIEPUMEHTANbHBIX 33/Ja4 IO TeMam
«Metanmnb» u «Hemeranas») B COOTBETCTBUU C MpPAaBUIAMHM TEXHUKHU
0e30macHOCTH TpHU OOpalIeHWH C BEIECTBAMU M J1aOOPaTOPHBIM
000pyI0BaHUEM; IIPECTaBIATh pe3yJIbTaThI XUMHYECKOTO
SKCIIepUMEHTa B (popMe 3amrcy YpaBHEHNH COOTBETCTBYIOIINX PEAKIIUi
1 GOpPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB

2.8

CdopmupoBaHHOCT,  yMEHMI COONMIOJATh MpaBUa  MOJIH30BAHUS
XUMUYECKON TOCYI0OM M J1abOpaTOpHBIM OO0OpPYAOBAaHHEM, a TaKXKe
MpaBuJia 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMU 110
BBITNIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB

29

CdopmupoBaHHOCTH YMEHUIN XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI,
JeXKallue B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIIOTHI,
aMMHuaka, a Takxke Cc(OpMHpPOBAHHOCTh MPEACTABICHUNH 00 o0O0mux
HAayYHBIX MPUHIMIAX € DKOJIOTHMYECKUX MpoOIIeMax XUMHUYECKOTO
TIPOU3BOJICTBA

XHUMHUS U )KU3HB. PacuéThl

3.1

ChopMupoBaHHOCTH TPEICTABICHUNH O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOW KaApPTUHBI MUPA, POJIM XUMUU B TO3HAHUHU SIBICHUI
npUpoabl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYPbl JTUYHOCTH, €&
(yHKIMOHANBHOM ~ TPaMOTHOCTH,  HEOOXOJUMOW  JUIsl  pelIeHHs
MPAKTUYECKUX 3a7a4 W IKOJOTUYSCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO M IPUPOJHOM Cpeae

32

ChopmMupoBaHHOCTh YMEHHI KPUTHUECKH aHATTU3UPOBATH XUMHUECKYIO
nHboOpMaIMIO, TOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpeacTBa
MacCOBOM KOMMYHHKAIIMH, CeTh FIHTepHET U apyrue)
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CdopmupoBaHHOCT, yMEHUH COOMIOAATH TMpaBWIIa SKOJIOTUYECKH
11€J1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOM IEATENTLHOCTH B LIEJSX
COXPAHEHUS CBOETO 30POBbSl U OKPYKAIOLIEH IPUPOIHON CPEIbI

3.4

Oco3HaBaTh  ONACHOCTh  BO3JCKHCTBUSL HA  JKUBBIE  OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIc mokazarens [1/IK, moscHsITh
Ha MpUMepax CHOCOObl YMEHbBIIEHUS U MPEAOTBPAILCHUS UX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH yYMEHHH MIPOBOUTH BBIUHCIICHUS c
WCIIOJIb30BAHUEM TIOHSTHSI «MacCoBasi JIOJI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEGHHWH Ta30B NPU XUMHUYECKHX PEAKIUSIX, MAaCChI
BEIIEeCTBA WM 00bEMa ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 YUYacTBYIOIIMX B PEAKIUH BEIIECTB,
TeToBoro 3¢¢dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIIECTB, TPEBPAIICHHS U COXPAHEHUS YHEPTUN




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA
10 KVIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJIEPKAHUSA

TeOpeTI/I‘{eCKHC OCHOBBI OpFaHI/I‘lCCKOﬁ XUMHHU

1.1

[IpenmeTr opraHuveckod XUMHH: €€ BO3ZHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B
MOJTYYCHUU HOBBIX BEUIECTB M MaTepUaioB. TeopHs CTPOCHUS OPraHUYECKHX
coemuaeHnit A.M. BytnepoBa, €€ OCHOBHBIE TIOJIOKCHHUS

1.2

CrpykrypHble (OpMYJbl OpPraHMYECKHWX BELIECTB. [ OMONOrHs, W3OMEpHsL.
XuMu4eckas CBSI3b B OPraHMUECKUX COEAMHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBSI3H.
IIpencraBnenne o KnacCuUKAIM OPTaHUYECKUX BEIIECTB

1.3

Homenknarypa opraHMueckux COEAMHEHMH (cHcTeMaTudecKas) U TpUBHUAJIbHBIC
Ha3BaHMs BAKHEMIINX NpeACcTaBUTENeH KJIaCCOB OPraHNYECKHUX BEIECTB

VriaeBoaopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — NPOCTEeUIINe
NPEJCTABUTENI ANKAaHOB: (PU3MYECKHEe W XMMHYECKHE CBOMCTBA (peaKiuu
3aMELIeHHs U TOPEHUS ), HAX0XACHNUE B IPUPOJIe, OJTyUEHUE U IPUMEHEHHE

22

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAld. OTWIEH W IPONUIEH —
OpocTeilline MPeACTaBUTENN AJIKEHOB: (M3NYECKHE U XUMHUYECKHE CBOMICTBa
(peakuuu TUAPUPOBAHMSA, TaJOTCHUPOBAHUS, THApATallUM, OKUCIECHUS MU
NIOJIMMEPU3ALINHN), TIOTYYEHHE U IPUMEHEHUE

23

Ankaguensl: OyrtaaueH-1,3 u MerunOytanueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). IlomyueHune cMHTETHYECKOTO
KaydyKa U Pe3UHBI

24

AJKUHBL: cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUM psia. ALETUIEH —
OPOCTEHIIMNA PEACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, (HU3UUECKUe U
XMMHUUYECKHE CBOWCTBA (PEaKUK TMAPUPOBAHMSI, TaJIOr€HUPOBaHUs, THApPATALUY,
TOpEHNs), OJyYeHHE U IPUMEHEHHUE
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Apensl. benson: cocras, cTpoenue, GpU3NUECKre 1 XUMUYECKHE CBOUCTBA (peaKIiuu
raJIOTeHUPOBAHUS U HUTPOBAHHUA), TOJyuyeHUE M mpuMeHeHue. Toiyoi: cocrtas,
CTpoeHue, (U3NUECKue M XUMHUYECKHE CBOWCTBA (pEakIMH TaJoreHUPOBaHUSA U
HUTPOBAHUs), NOJy4YEeHUE U MpPUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTmueckas
CBSI3b MEXKY YITIEBOJIOPOJAMH, IPUHAUIEKAIIUME K pa3IMYHbIM Kjlaccam

2.6

[TpupoaHbIe UCTOYHUKHU YTIEBOAOPOAOB. [IprpoIHBIi ra3 U MOMyTHBIC HEPTSIHbIC
ra3el. Hedte u €€ mpoucxoxaenune. CrocoObl mepepadoTku He(TH: TIEpEeroHKa,
KPEKUHT (TEPMUYECKHH, KaTaJUTUYCCKHii), MUposn3. [IpoayKThl mepepaboTKu
HeTH, UX MPHUMEHEHHE B IMPOMBIIUIEHHOCTH W B ObITy. KaMmeHHBIN yroiab u
IPOJIYKTHI €T0 MepepadboTKH

Kchopoz[coz[epmamHe OpraHNn4YcCKuUeC COCANMHCHUA

3.1

[IpenenbHbIe OJTHOATOMHBIE CIUPTHL. METaHOI ¥ ATAHOI: CTPOCHUE, (PU3UUIECKHE U
XMMHUYECKHE CBOMCTBA (peaKkIMy ¢ aKTUBHBIMHM METaJUIaMH, FaJIOr€HOBOAOPOIaMH,
ropeHue), npuMeHeHue. BojoponHbie CBA3M MEXAY MOJEKYJIaMU CIHPTOB.
JleiicTBMEe MeTaHOJIAa U 3TaHOJA Ha OPraHU3M 4ejoBeKa. MHOroaTOMHBIE CIIUPTHI.
DOTUICHTINKONb W TJHIEPHH: CTPOCHHUE, (QU3NYECKHEe M XMMHUYECKHE CBOWCTBA
(B3auMoOZeNCTBUE CO IIEJIOYHBIMH METalJIaMM, KAauyeCTBEHHAs peaklus Ha
MHOroaToMHble cnupThl). JlelictBue Ha opraHu3Mm uenoBeka. IIpumenenue
JIMLEPUHA U ATUJICHTJIMKOJIS
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deHou: cTpOoCHHE MOJICKYJIIBI, PH3HYSCKUE M XUMHYECKUE CBOMCTBA. TOKCHYHOCTh
¢denona. [Ipumenenue penona
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Anpaeruapl U KeToHbl. DopManbAeTu, aleTalbIerHI: CTpOeHUE, (PU3NIECKUe U
XUMUYECKHE CBOMCTBA (PEaKIMHM OKUCJICHUS W BOCCTAHOBJICHHS, KaueCTBCHHBIC
peaKkluu), MOJIyYEeHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE MpeneibHble KapOOHOBBIE KUCIOTHI. MypaBbHUHAs U YyKCyCHas
KHUCJIOTBI: CTpOeHUE, (PU3NYECKUe U XUMUYECKHE CBOMCTBA (CBOICTBA, O0IIME AJIs
KJlacca KMCJIOT, peakLus STepupUKaIin), HodydeHue u npuMeHenue. CreapuHoBast
Y OJIEMHOBAsl KUCJIOThl KaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KHCIIOT. Mbuia
KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOILIee JeiicTBUe

3.5

CrnoxHbie 2(UPBl KaK MPOU3BOAHBIC KApOOHOBBIX KUCIOT. ['MApONHM3 CIIOXKHBIX
a¢upoB. Kupel. ['maponus xupoB. [Ipumenenue xupoB. buonorumueckas poib
KUPOB

3.6

YrneBoapl: cocTaB, KilaccH(PUKAIUSA yTIeBOIOB (MOHO-, - W TOJIACAXAPHUIBI).
['mioko3a — mpocTedmuii MOHOcaxapul: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbI,
dusznyecKkrue U XUMUYIECKUE CBOMCTBaA (B3aumoaeiicTBue ¢ ruapokcuom meau(Il),
OKHCJICHHE aMMHA4YHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBleHue,
OpO’KEeHHUE TITFOKO3bI ), HAXOXKIEHUE B IPUPOJIC, IPUMEHEHHE, OMOJIOTHYECKast POJTb.
@®orocunre3. Dpykro3a Kak H30Mep IMIOKO3bl. Kpaxman W memitonosa Kak
npupoaHeie nonuMmepbl. CTpoeHHE Kpaxmaia M 1eJUtoo3bl. dusznyeckue u
XMMHYECKHE CBOMCTBA KpaxMana (THIpOIN3, KAYeCTBEHHAs PEaKIus C HOIOM)

A30TcoaepIKalre OpraHnyecKue COeTMHCHHS

4.1

AMUHOKHUCIIOTEL Kak aM(pOTepHbIe OpraHuyecKkue coeAauHeHus. Dusznueckue H
XUMUYECKHE CBOWCTBA aMHMHOKHCJIOT (Ha mpuMepe riauiuHa). buonormueckoe
3HaYEHUE aMMHOKUCIOT. [lenTu bl

4.2

benkn kak mpupoAHBIE BBICOKOMOJEKYJsApHbIE coenuHeHus. [lepBuunas,
BTOpHYHAs M TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIU3, ACHATYpallnsl, KaYeCTBEHHbIE peaKIIUU Ha OeTKU

BBICOKOMOHeKyJ'IHpHBIe COCAMHCHUA

5.1

OCHOBHbBIE TOHATHUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSSI MOJIEKYJIISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAUHEHUN —
MOJIMMEPU3AIUs U MOJTUKOH ICHCAIUS
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OKCIIepUMEHTANIbHbIE METOJbl HU3y4YeHHMsI BELIECTB M UX IPEBpallleHH:
O3HAKOMJICHHE ¢ 00pasliaMu MPHUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC,
KayuykoB. [loigydeHne CHHTeTUYECKOro KayuyKa U Pe3HHBI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHH

1.1

XuMu4eckuil 3nmeMeHT. AToM. Sapo atoma, M30TOMBL. DIEKTPOHHAs 000JI0YKA.
DHepreTHYecKue ypoBHU, MOJTYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-2JEMEHTEHI.
OcoOeHHOCTH pacmpeieNieHUs] 3JIEKTPOHOB MO OpOMTANsIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHAS KOH(PUTYpaALIHSI aTOMOB

1.2

[Tepnognueckuii 3akoH U llepuoandeckas cucteMa XUMUYECKUX 31aeMeHToB J[. M.
MenpeneeBa. CBs3p nepuoanyeckoro 3akoHa u Ilepuoamueckoil cuCTEMBI
xuMHuueckux sneMeHToB .M. MenaeneeBa ¢ COBpeMEHHON TEOpUEH CTPOEHUS




aTOMOB. 3aKOHOMepHOCTI/I W3MEHEHMSI CBOMCTB XHUMHUUYECKUX DIIEMEHTOB U
O6pa3yeMI>IX HMHU TPOCTBIX M CJIOKHBIX BCHICCTB IIO TIpyliiaM MW IE€pUOOAaAM.
3HadyeHue MNEPUOANYCCKOI'o 3aKOHA B pa3BUTHH HAYKH

1.3

Crtpoenue BemiecTBa. XMMHUUYECKas CBsA3b. BUIbI XUMHUYECKOM CBSI3U (KOBaJECHTHAS
HETOJISIpHAST ¥ TIOJISIpHAsI, MOHHAsI, MeTajuinyeckasi). MIOHbI: KaTHOHBI U aHUOHBI.
Mexanu3mbl 00pa3oBaHUsl KOBAJEHTHOM XHWMHUYECKOW CBsi3u (OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN). BogopoaHas cBsi3b

1.4

BaneHTHOCTS. 3J'IGKTp00TpI/II_IaT€.HBHOCTL. CreleHb OKHCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH MOCTOSIHCTBA
cocTaBa BelleCTBAa. THIBl KPUCTAIUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOWCTBA
BEIIECTB OT TUIA KpUCTAUIMYECKOM pemETku. [loHaTHE 0 MUCIIEPCHBIX cHCTEMAaX.
VctuHHbIE M KOJITIOWHBIE PACTBOPBI. MaccoBas 4011 BEIIECTBA B PACTBOPE

1.6

KJ'IaCCI/I(bI/IKaLII/IH HCOPTaHNYCCKUX COCIUHECHMI. HOMeHKHaTypa HCOPTraHNYCCKUX
BCIICCTB

1.7

Xummueckas peakuusi. Kiraccupukarysi XaMHUECKUX peakinii B HEOPraHUIeCKOM
Y OPTaHUYECKOM XMMHH. 3aKOH COXPAHEHMsI MacChl BELECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLCHNS SJHEPTUU IIPU XUMHUYECKUX PEAKIMIX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OO6parumblie peakuuu. XuMuU4yeckoe paBHoBecue. MDakTopbl, BIUAIONIME HA
cocTosiHue XxuMmuieckoro pasHosecus. [Ipunuun Jle [llarense

1.10

Dnektponutrueckas auccouuanus. CuiibHble W ciadble 3nekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KKMCIasi, HEHTpaibHAas, meslouHas. Peakiinu HOHHOTO
oOMeHa

1.11

OKHCIUTEHFHO-BOCCTAHOBUTEILHEIE pCakinu

HCOpI‘ AHNYCCKaA XUMUA

2.1

Hewmeramnel. Ilonoxxenne Hemetamnos B Ilepuonndeckoil cucteMe XUMHUYECKUX
anementoB .M. MenzaeneeBa u ocoOeHHOCTU cTpoeHUs aToMOB. Dusnueckue
CBOWCTBA HEMETAJUIOB. AJIJIOTPONHs HEMETAIJIOB (Ha MpUMEpe KUCIOPOaa, Cepbl,
dbocdopa u yrieponaa)
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XUMHUYECKHE CBOMCTBA BAXKHEHIINX HEMETAIOB (TaloreHOB, Cephl, a30Ta,
docdopa, yriaepoma W KpeMHHS) W UX  COSAUHEHHWHA  (OKCHIOB,
KHCIIOPOACOEPXKAIMX ~ KHUCJIOT, BOJOPOAHBIX coeauHeHuil). IIpumenenue
BKHCHIIMX HEMETAJUIOB U MX COCANHEHHI

2.3

Mertannel. Ilonoxenue wmertamnoB B Ilepuonmdeckoil cucTeMe XUMHUYECKHX
anementoB J.W. MenneneeBa. OcCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J0YEK
aToMoB MeTayioB. O6ume gusnueckue cBoicTBa MeTasioB. CIUTaBbl METaJIOB.
DNEKTPOXUMHUUECKHUN Psiji HAIIPSHKEHUH METalJIoB
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XUMHUYECKUE CBOMCTBA BAXKHEUILIUX METANIOB (HATPHil, KalIuil, KalbIUi, MarHuii,
QTIOMUHHUM, TIUHK, XpPOM, KE€JIe€30, MeIb) W UX coeauHeHud. OOmme crmocoOb!
MOJIyYCHHUST MeTaIoB. [I[ppuMeHeHne MeTajuioB B OBITY M TEXHUKE

2.5

I'enetnueckas CBS3b HCOPraHNMYCCKUX BCHICCTB, NPHUHAMICKAIIUX K Ppa3JIMYHbIM
Kj1accaM

XUMHS U )KU3HD

3.1

Ponp xumMum B 0OO0ECHEUEHUU DSKOJOTUYCCKOW, DHEPTeTHUECKONH W IMHIIEBOU
0€30MacHOCTH, pa3BUTHH MeAULUHBL. [loHATHE O HaydHBIX MeTOAax IMO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIUI
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[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIIMIAX MPOMBIIUICHHOTO MOJYYSHUS
BAKHEMIIMX BeEIIECTB. YeNOBEK B MHpPE BELIECTB M MATEPHUAJIOB: BaKHEHIIUE
CTPOUTEIBHBIE MaTepHuajbl, KOHCTPYKIMOHHBIC MaTepualibl, KPackH, CTEKJIO,




KepaMMKa, MaTepuaibl Ul DJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYECKHUE U
MUHEpPAJIbHBIE y100peHUs
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XuMHS W 3I0pOBbE UEJOBEKA: TMpPaBWJIa HCIOJIb30BAHMS JICKAPCTBEHHBIX
MpernapaToB, MpaBuia OE30MaCHOTO MCIOJIb30BAHUS MPENApaToOB OBITOBON XMMHUH B
IIOBCEIHEBHOM KU3HU




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi, 10 knacc/ 'adbpuensu O.C., Octpoymos W.I'., Cnankos C.A., AKIIMOHEPHOE

obmectBo «M3marenscTBO «IIpocBemenne»
» Xumusi, 11 kmace/ 'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A., AKnnoHepHOE

obmiectBo «M3narenscTBo «IIpocBemieHue»

METOANYECKHUE MATEPUAJIbI 1JIs1 YAUTEJIA

«Xumus. 10—-11 xnaccol. ba3zossiii ypoBens. Meroanueckoe nocodue. ®I'OC» (O. C.
lMadpuensu, U. I'. OctpoymoB). «Xumusi. 10-11 knaccel. [Ipaktuueckue u

KOHTPOJIbHBIC pa6OTBI>>

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccuiickas anextponnas mkoia (POIL) resh.edu.ru.

Enunoe coneprkanue obmiero oopaszoBanus edsoo.ru.
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