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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XUMHM Ha YpPOBHE CpeAHEro oomero obpa3oBaHus paszpaboTaHa HA
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Deneparumn», TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUS (eliepanbHOil 00pa30BaTeIbHON MPOrPaMMbI
cpennero  obmero oOpaszoBanus (DPOII  COO), mnpencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konnenuuu mnpernoaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTeNbHBIX opraHuzauusax Poccuiickoit ®enepanuu,
pean3yIOIUX OCHOBHbIE 00pa30BaTENIbHbBIE IPOrPAMMBI, U OCHOBHBIX I0JI0KeHUH «CTpaTerun
pasBuTHsi Boctiutanus B Poccuiickoit ®enepanuu Ha nepuon no 2025 roga» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO/I0B K pa3pa0OTKe MPOrpaMMBbI [10 XUMUH, K OMPEIENICHUIO O0IIeH CTpaTeruu
00y4YeHUsI, BOCIUTAHUS U PAa3BUTHUSI OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO TpeaMeTa «XUMHEsD)
st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe mojoxkenus I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH IIeJIeH, COAep KaHusl, pe3yJIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJIYy4aeMOE€  BBIMMYCKHUKAMH  00I11eo0pa3oBaTeIbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM pPeaju3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHNX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KylIbTyphl YelIOBEKa, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peammsyercst xumudeckoe oOpa3oBaHuMe OOydYalOUIMXCS Ha YPOBHE CpeaHero oO0miero
o0pa3oBaHus CpeACTBAMU yUueOHOTro mpeaMeTa « XUuMUs», CoJAepKaHUue U TOCTPOEHUE KOTOPOTo
OMpeNIeJICHbl B MPOrpaMMe MO XUMHUU C YU€TOM CHelu(UKUd HAYKH XUMHHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOJIBI U B MATEPUAIILHON KU3HU OOIECTBA, a TAaKXKe ¢ YYETOM OOIIUX Lenei U
NPUHIUIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro oO0mIero
obpazoBanus B Poccuiickoii deneparuu.

XUMUS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAEeT 0COOYIO POJIb B COBPEMEHHOM
[IUBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KyJbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHATILHOTO HAYYHOT'O MBIIUIEHUS, B CO3JJaHUE L[EJIOCTHOTO MPEICTaBICHUS
00 OKpYy’KarolleM MHUpe Kak O €IMHCTBE MPUPOIBI U YeIOBEKa, KOTOPoe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3aUMOJIEHCTBYS C IPYTHUMH €CTECTBEHHBIMU HAyKaMM, XMMUS CTaJIa HEOTheMJIEMON
YacThI0 MHUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM YCIEUTHOTO TPYJAa U KU3HHU KaXJIOTO
wieHa oOumiectBa. CoBpeMeHHass XHMMHs KaKk HayKa co3uJaTelibHas, Kak HayKa BBICOKHX
TEXHOJOTHIl HalpaBleHa Ha pelleHHe [I00ATbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, YKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ OO0mMMM LENIMH M HPHUHLMIIAMU CpEAHEro oOuero oodpazoBaHUs
conepskanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb W3YUYCHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aroumuxcs, HEOOXOIUMYI UM s
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKHU3HB COIMYMAa,
MPOJOHKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XMMUEH.

CocCTaBIsSIOMMMHU MPEAMETa « XUMUSD) SBISIFOTCS 0a30BbIe KYpPChl — « OpraHuveckasi XUMHUsDH)
u «OO0111as ¥ HEOpraHUYEeCcKast XUMUS», OCHOBHBIM KOMITOHEHTOM COJEPKAHHS KOTOPBIX SBISIOTCS
OCHOBBI 0230BOIl HAYKH: CHCTEMA 3HAHUH MO0 HEOPTAHUYECKON XUMUU (C BKIIFOUEHHUEM 3HAHUH U3
o011eil XuMHUM) 1 opraHrnyeckoi XxumMuu. @opMupoBaHue JaHHOW CUCTEMbI 3HAaHUH ITPU U3yUYEHUN
npeamera 00ecreyuBaeT BO3MOXKHOCTb PAaCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB HA OCHOBE
OOLINX MOHSTHUI, 3aKOHOB U TEOPUN XUMHH.



Crpykrypa conepxkanust KypcoB — «Opranuueckas XuMmus» u «OO01as 1 HeopraHudeckas
XUMHS» cPOopMUpOBaHa B NMPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yu4eOHOro Matepuaja M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBAX JAlOTCS B Pa3sBUTHU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHm4ecKkoil XMMHHU TMOIYy4aroT
pasBuUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOH peaKI1H.

[Ton HOBBIM YIJIOM 3peHHs B IpenMeTe «XuMus» 0a30BOTO YpOBHS paccMaTpUBAaeTCs
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHMS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XMMHUsS» OOyUarOIIMMCS MPEJOCTaBIAETCsI BO3MOKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOLIECTEOPETHUECKUX W METOI0JIOTUYECKUX TTO3UIIHH,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (YyHKIUI 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHHN O BaKHEHWIIMX BEIECTBaX, UX COCTaBe, CTPOCHHM, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAaHUS
jnononHsercs B Kypcax 10 um 11 KkjaccoB aiieMEHTaMu  COJEPKaHMs, HMMEIOUIMMHU
KYJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBalOT €€ poib B I103HABATEJIbHOU U
NPAaKTUYECKON JICATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBKEHHUS K TPOIECCY
TBOpPYECTBA B 00JACTU TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U IPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUM, pelleHHs
MHTEJJIEKTYyaJIbHbIX U 3KCIIEpPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1nenom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHSI U3yYEHMsI OPUEHTUPOBAHO Ha (hopMUpOBaHUE Y
00yJaromuxcsi MUPOBO33PEHYECKON OCHOBBI ISl MOHUMaHUsS (prumocopckux HuaeH, Takux Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMH (paKTaMH M TEOPETHUYECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MPOOJIeM, a Takke MpodiieM cOepexeHus
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nnane peuienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMAIN3AIMY 00yYaIOIIUXCSI TPUHSTHIE
IPOrpaMMOMl MO XUMHMHM TMOAXOAbI K ONPEIEIECHHUIO COJEPKAaHUS W IIOCTPOEHUs IperMera
IpelyCMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX ACWCTBUN, MMEIOIIUX 0a30BOe
3HaYeHHE Ul PaA3JIMYHBIX BUAOB JESATEIbHOCTH: pELIeHHs MpoOsieM, IOUCKAa, aHalu3a MU
00paboTKkn HMHpOpMaIMK, HEOOXOAUMBIX JJs TNPUOOPETEHHs OMNbITa MPAKTUYECKOH U
HCCJIEIOBATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npaktuke npernoaaBaHusl XMMUN Kak Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMsl, TaK U
Ha ypOBHE CPEJHEro 0011ero oopa3zoBaHus, P ONPEIEICHUN COAEPKATENbHON XapaKTepUCTUKU
Hene W3ydeHMsl IpelMeTa HalpaBiIeHUEM IE€PBOCTENIEHHON 3HAUYMMOCTH TpPaJULMOHHO
npu3Haércst  (OpPMHpPOBAHHWE OCHOB XMMHUYECKOW HAyKHM Kak o0JacTh COBPEMEHHOIO
€CTECTBO3HAHMUSL, MPAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylIbTypbl. C METOAMYECKON TOYKHM 3pEHUSI TAKOM MOJAXOJ K OINpPEAEICHUIO LEeJed H3ydeHus
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryacHO JaHHOM TOYKE 3pEHMsI TJIABHBIMM LIEJIIMH M3Yy4Y€HUs IpeAMeTa «XUMUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) SBIAIOTCS:



e (GOpPMHpPOBAHHWE CHUCTEMBl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOM JI€XKAT KIIIOUEBHIE MOHSATHUSA,
dbyH1aMeHTalIbHbIE 3aKOHBI W TEOPUM XMMHU, OCBOCHHE S3bIKa HAyKH, YCBOEHHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHH MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPHUEH WX PA3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHHE M Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHUYECKHX PEaKIHi, HEeOOXOUMBIX NJIsi MPUOOPETEHHs] YMEHUN OPHUEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUUYECKHUX SIBIICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOII0I€HUEM U OOBSICHEHUEM
XUMHYECKOTO JKCIEPUMEHTa, COOJI0JIeHHeM TMpaBuil 0Oe3omacHOro oOpalleHus ¢
BELIECTBAMH.

Hapsiny ¢ atum, copep:karenpHasi XapakKTepUCTHKA LNl U 3a/1a4 U3y4YeHUs MpeaMeTa B
IIporpaMMe 1o XMMUHU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B
cucrteme cpeaHero odmiero oopaszoBanusi. CerofHs B MpenojaBaHuu XUMHH B OOJIbIIEH CTEIIEHU
OTJAETCS IPEANOYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00yUeHUsI, OPUEHTHPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHKAa OOIIE00pa30BaTeIbHON OpraHHU3alliy, BIAJCIONIEr0 He HaOOpoM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH AKTUBHOTO
MOJTyYeHUsl 3HAHUN U IPUMEHEHHS X B PEaTbHOU KU3HU JJIsl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ oTUM Tpu H3y4YeHHH TpeaMera «XHUMHS» JOMHUHHUPYIOUIEE 3HAUYCHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajianTanys 00yJaromuxcs K yCJIOBUSIM TUHAMAYHO Pa3BUBAIOIIETOCs MUpa, (hopMupoBaHHE
MHTEJJICKTYyallbHO Pa3BUTOM JMYHOCTH, TOTOBOM K camM0o00pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpoOieM,
MOWCKa, aHamM3a W 00paboTKH WHQPOPMAIUH, HEOOXOIMMBIX JUISI TPHOOPETEHHS OIBITa
JEeSTENIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3HIINN YKOJIOTHYECKOM O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB
Ha OpPraHN3M YeJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaIu3a y4eOHOW U Hay4YHO-TIOMYJIAPHONM HH(DOPMALIUY XUMHUYECKOTO
COJIepKaHuUs;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIONINXCSA aCCOIMATHBHOTO M JIOTMYECKOTO MBIIIIJICHHUS,
HAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y O0yUaronmxcs yoexx1EHHOCTH B T'YMAaHUCTUYECKOM HAIIPaBJI€HHOCTU XUMUH,
e€ BaXHOW pONM B PEUICHHH TJIO00ANbHBIX MPOOJIEM pPAIMOHAIBHOTO MPHPOAONOIL30BaAHUS,
MOTIOJIHEHUSI SHEPreTHUYECKUX PEeCypCcoB M COXPAHEHHs! NMPUPOIHOIO PABHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeHOT0 OTHOIIECHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, @ TAKXKe MPHUOOPETEHUS
OTIBITA WCITOJIb30BAHUS TTOJIYYCHHBIX 3HAHUM ISl IPUHATHSI TPAMOTHBIX PEIICHUN B CUTYaIUsIX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B ydeOHOM mutane cpemnero o0imiero oopa3oBaHUs MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn « EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO61iee ynCiIO YacoB, OTBEAEHHBIX JJISl U3yUEHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETrO
o0mrero obpaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hezeno), B 11 kimacce
— 34 gaca (1 gac B HezemIO).

COIEPKAHHUE OBYUYEHUA



10 KUIIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHudeckod XuMuUU: €€ BO3HMKHOBEHHME, pa3BUTHE M 3HAYCHUE
B II0J[yYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOEHUsI OPraHMYECKUX COCIUHEHHM A.
M. bytnepoBa, €€ OCHOBHbIE NOJOXKEHUsA. CTPyKTypHbIE (OPMYJbl OPraHMYECKUX BELIECTB.
['omosnorus, nzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccupukanuy OpraHUuecKux BemecTs. HoMeHkmaTypa opraHmuecKux
COEMHEHUH (cucTeMaTu4ecKas) U TPUBUANIbHbIE Ha3BaHUS BaKHEHIIINX ITPEeICTaBUTENEN KIIAaCCOB
OpraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUs BEIIECTB U WX NPEBPALICHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HAarpeBaHuU (IJI1aBiIeHHUE, OOyTIIMBAaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKUH psaa. MeraH u 3TaH — mpocTeiliue
IPEJCTaBUTEIN ATKAHOB: (PU3UYECKHE U XUMUYECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJIEHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psjl. DTWIEH U IPONWIEH — IpOocTeiime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHUMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJloreHUPOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEPU3alluN ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: OyraaweH-1,3 u metunOyTaaueH-1,3: CTpoeHHE, BaXKHEHIINE XHUMHUYCCKUC
cBo¥icTBa (peakuus noauMmepusanun). [lomyueHrne CHHTETHYECKOr0 KayuyKa U Pe3UHBbI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUApATALIMM, TOPEHMS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (uU3MYECKHME W XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBAHMs), MOJyuye€HUE MU MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmMpo8anus), noayierHue u
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTmyeckas  CBSI3b  MEXIYy  YIJIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuposHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedb u e€ nponcxoxnenue. CriocoObl mepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKHH,
KaTtaJduThuueckuit), mnuponus. Ilpogykrsl mnepepa®oTku  HedTH, HUX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

OKCEepUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJIEHHE C
o0Opa3laMu mIacTMacc, KaydyKoB U pe3uHbl, Kojulekunu «HedTs» u «Yromas», MoaeaupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB U TaJlOT€HONPOM3BOAHBIX, IPOBEICHNE IPAKTUYECKON palbOoThI:
MIOJTy4Y€HHUE ITUIIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bobruncnenuss Mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBA
MCXOJHOIO BEIIECTBA WIIM TPOAYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO
U3 UCXOJHBIX BEIECTB WM ITPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprannyeckune coeinHeHus!

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHe WU
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMHU MeETaJlJIJaMH, TajJOreHOBOJOpOJIaMH, TOpPEHHE),




npuMeHeHne. BoiopogHblie CBA3M MEXK/Iy MOJIEKYJIaMUA CHUPTOB. J[elicTBHE METaHOJIA U ATaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaromMupie CHUPTHL. DTUICHTIUKONb M TIULEPUH: CTpPOCHHUE, (U3NUecKue Hu
XMMHUUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, (PU3nUecKre U XUMUYecKue cBoiicTBa. TokcuuHOCTh (heHoa.
[Tpumenenue ¢penona.

Anpaerunipl U kemoHvl. DopMalbIerujl, aueTalbJIeTU]: CTpoeHue, ¢GU3NYeCKue u
XMMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJICHMS, KAa4ECTBEHHbBIE pEaKLUu),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHasl KUCIOTHI:
CTpoeHue, pU3nvecKre 1 XUMUYeCKUe CBOMCTBA (CBOICTBa, 001IMeE AJIs KJIacca KUCIIOT, PeaKIus
Tepu(UKaANMN), TOJNyueHHe W npuMeHeHue. CTeapuHOBas M OJEMHOBAS KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
MOIOLIEE NEUCTBUE.

Crnosxuble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOIHM3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeneHne xxupoB. buosnorudeckas poib KUPOB.

YrneBoabl: cocTaB, Kinaccuukalys yrieBoJgoB (MOHO-, TU- U Mojucaxapuisl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoieictBue ¢ ruapokcuaom menu(1l), okucnenue aMMuadHbIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHEe, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. @otocunres. PpyKTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U LEeJUTF0JI03bI.
Ou3nyecKkue 1 XUMUIECKHE CBOMCTBA KpaxMaina (THAPOIU3, KAueCTBEHHAs pEaKlUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALIEHUHN: NpPOBEIEHUE,
HAOIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
peakIu OJHOATOMHBIX CHUPTOB (OkucieHue s3TaHona okcuaom wmenu(ll)), MHOrOaTOMHBIX
cnupToB (B3aumopeiictBue ruuepuHa ¢ rugpokcugom menu(ll)), anpaerunmoB (okucieHue
aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoaeiicTteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérneble 3a1aum.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccbl, 00b&Ma, KOJIMYeCcTBa
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJIHOTO
U3 UCXOJIHBIX BELIECTB WJIM MPOJYKTOB PEAKIINN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeuHeHus. Puzndeckue 1 XUMHUYECKUe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe MMIMHA). buojormuyeckoe 3HaueHHE AMMHOKMCIIOT.
IlenTunasl.

benkn kak mpupoJHBIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: THUIPOJIU3, J€HATypaIys,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YUYCHMs BEIEeCTB W MX IPEBpallleHUil: HaONoJeHUE U
ONMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HarpeBaHWU, IBETHHIE
peaxiuu OeIKoB.

Bbicokomosieky IsipHbIe COeIUHEHUS

OcCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJIMMEPHU3alUH, CPEeIHsIs MOoJeKyJsipHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUHN — OJMMEPHU3ALIS U MTOJIMKOHICHCALIMSL.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB U MX MPEBpAIICHUN: 03HAKOMIJIEHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.




Peanm3zanust MeXNpeaIMETHBIX CBSI3€ MPU M3YyUYEHUHU opraHuydeckoi xumuu B 10 kmiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHUE KaK OONIMX E€CTECTBEHHO-HAYyYHBIX IMOHATHH, TaK |
TIOHSATHH, SBIISIOIINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAyYHbIC MOHATHUS: SIBJICHWE, HAy4HbBIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIM3, CHUHTE3, KIACCUPUKAIMS, TMEePUOJAUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTTMPOBAHUE.

®dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPIeTUIECKUN YPOBCHbD,
BEIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranus3m, Ouocdepa, oOMEH BelIECTB B OpraHu3Mme, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOJOoTHsI: MUILEBbIC TPOITYKThI, OCHOBBI PAIlHOHAIILHOTO MTHUTAHUS, MOIOIIUE CPECTBA,
JICKAPCTBEHHBIC U KOCMETHYECKHUE MPENapaThl, MaTepHaIbl N3 HCKYCCTBEHHBIX H CHHTETHUSCKHX
BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUA

Teopernyeckne 0CHOBbI XUMHH

XuMUUECKUH dmeMeHT. AToM. Sapo aroma, H30TOMBI. OJEKTPOHHas 000JO0YKa.
DHepreTUuecKrue ypoBHH, MOIYPOBHU. ATOMHbIE OpOHTaly, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OPOUTAISAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypalus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonmueckas cucrtemMa XMMHYECKUX dJIeMeHTOB [l
H. MenpeneeBa. CBs3b NepUOIUYECKOro 3akoHa M Ileproguyeckoil CUCTEMBI XMMHUYECKHUX
anemenToB JI. 1. MenzneneeBa ¢ COBpeMEHHOU TeopHell CTpOEHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIO0XKHBIX BELIECTB
[0 TpyIIaM U rnepruojam. 3HaueHHne NePUOAMYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BuUAbl XMMHUYECKOH CBs3M (KOBaJIEHTHAS
HEeNnoJisipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XMUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUciIeHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne 0 qucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 1o
BEII[ECTBA B pacTBOPE.

Knaccudukanus Heopranndeckux coequHeHnil. HomeHnknarypa HeopraHnyeckux BELIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX BEILIECTB, IPUHALIECKAIIUX K PA3IIMUYHBIM KIIACCaM.

Xumunyeckas peakuus. Kiaccupukanuss XUMHUYECKUX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iU4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecHe. (DAKTOpHI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

DnekTponuTHdeckas auccormainus. CwibHbIE W clladbie 3JeKTponHuThl. Cpela BOTHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHA, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.



OKCIEPUMEHTAIbHBIE METOAbl M3YYEHHMSI BEIIECTB M WX MNPEBPAIICHUN: AEMOHCTpaIUs
tabmun «Ilepuomuueckas cucrtema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
MozaeseHn KPUCTAJUTMYECKHUX pPELIETOK, HaOJII0IeHUE
U OMHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCH 1A BOAOPOIA B
MPUCYTCTBUU  KaTajlu3aTopa, OMNPEACICHUE Cpelbl PacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCATHLHOTO MHIWKATOPA, PEAKIIMH MOHHOTO OOMEHa), MPOBEICHUE MPAKTHIECKONH pabOThI
«BnusiHUE pa3nuYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKIIUM.

PacuérHrie 3amaun.

Pacuérbl Mo ypaBHEHUSIM XUMUUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
PacyEThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenne HemeraminoB B [leproandeckoi cucteMe XMuMUYECKUX AJIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJTOTpOnusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa U yriepoaa).

XWMHYECKHUE CBONCTBA BAXKHEWINMX HEMETA/UIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yIiiepoJia U KPEMHUs1) U UX COCTMHEHUM (OKCHI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxenne MetamnoB B [leppoanyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OOmiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSKECHUN
METAaJLIOB.

XHUMHYECKUE CBOMCTBA BAKHEHINIMX METAIOB (HATpWM, KaJMi, KaJbllUHd, MarHWi,
AITIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mue crnocoOsb! MmomyYeHus MeTauioB. [I[puMeHeHre MeTalJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYCHHUS BEIIECTB W WX MPEBPAIICHUN: HW3yYCHHUE
KOJUICKIIMU «METaJlTbl M CIIaBBD», 00Pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124,
HAOJIOZICHUE M OIMCAaHHUE JEMOHCTPALIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUJIPOKCHUJIA aJTFOMUHUSI C paCTBOPaAMHU KHUCJIOT U I1€JI0YEeH, Ka4eCTBEHHBIE PEaKIIMK Ha KaTHOHBI
METaJlIOB).

Pacu€THble 3a1a4n.

Pacuérer macchl BemecTBa uiim 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOTMUECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIMH, €CIIU OJTHO M3 BEIECTB UMEET MIPUMECH.

XHuMHS U KU3Hb

Ponps xumun B oOecrieueHUN HKOJIOTHYECKOM, SHEPTETUUECKONW U TTHUIIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHsATHE O HAy4YHBIX METOJaX MMO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

[IpencraBnenus 00 0OMMX HAYYHBIX TPUHITUTIAX TPOMBIIIICHHOTO MOTYYEHUs BaXKHEHIITNX
BEIIIECTB.

YenoBek B MHUpE BEIIECTB M MATEPHUANIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTE€pHAIIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XuMHS U 370pOBbE YENOBEKA: IMpaBHJia HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpPENaparos,
MpaBHIIa 0e301acHOTO HCITOJIb30BaHUSI npenaparoB OBITOBOM XAMUHU
B IIOBCEIHEBHOM KU3HH.

MeXnpeIMETHRIC CBS3H.

Peanu3aius MeXIIpeIMETHBIX CBsI3€H MPU U3YYSHUH OOIIIeH U HeoOpraHuuecKoi XxumMun B 11
KJIaCCe OCYIIECTBIISIETCS Ye€Pe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TIOHITHH, TaK
U TIOHSTHH, SBISIIOUIMXCS CHUCTEMHBIMU JUISl OTAENIbHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
[MKJIA.




OO61re ecTeCTBEHHO-HAYUYHbIE TIOHATHS: Hay4HbI (pakT, runoTesa, 3aKOH, TEOPHs, aHaJIH3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEepeHue, SABJICHHUE.

®dusnka: marepus, dHEpPrusi, Macca, aroMm, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, W30TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NICCKUE BEIIMYUHBI U €IMHUIIBI UX H3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHuszM, 3Kocuctema, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus: XumMuueckasi IpOMBIIIUIEHHOCTb, METAJUTYPTHUsl, IIPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHraJIoB, CENBCKOXO03IHCTBEHHOE IMpOU3BOJICTBO, nuieBas IMPOMBIIIJICHHOCTD,
q)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIHUOHHBIX MaTcpuraiosB, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMbLI 110 XHMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OO0YYarOIIMMHUCS
poTrpaMM CpPeIHEro oO0Iero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
pOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBIISETCS CUCTEMHO-ESITEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBHUM € CHCTEMHO-IEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE JMYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MpeAMETa « XUMUS» HA YPOBHE CPEJIHEr0 00111ero 00pa30BaHUs BbIIEIECHbI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HaHUE OOYYArOIIUMUCS POCCUUCKON TpakIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00y4EHUIO;

I[eJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEkKIEHUI JIMYHOCTH HAa OCHOBE KIIFOUYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYyKOBOJACTBOBATbCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue TPABOCO3HAHMSI SKOJIOTMUYECKOM KYyJIbTYpbl W CHOCOOHOCTH CTaBUTh ILEJIU U
CTPOUTD KU3HEHHBIE MJIAHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS MTpeIMeTa « XUMUS) TOCTUTAI0TCS B €AMHCTBE yUeOHON
U BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAaHHUCTUUYECKUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJA€aJaMH POCCUHCKOTO TIpa)KAaHCKOTo OOIIEeCTBa,
IOPUHATHIME B OOIECTBE HOpPMaMH M MpPaBUJIAMU MOBEACHMS, CHOCOOCTBYIOUIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS TMYHOCTH 00YYarOIIUXCsl.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS MpeAaMeTa «XHUMHs» OTPaXarT cHOpMHPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUYECKOMN JIEATEIBHOCTH 00yUYaroIUXCsl IO pealin3aliy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:



OCO3HaHHA O0YYaIOLIUMUCS CBOMX KOHCTUTYLMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPABOTOPAIKY;

MPEJICTABICHUS. O COLMAJIbHBIX HOPMAaxX M MPaBHJIAX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peneHnH yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEILHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOUICHUSI K HCTOPHYECKOMY M HAy4YHOMY HACIEIUI0 OTEYeCTBEHHOU
XUMUHY;

YB@KEHHsSI K TPOLIECCY TBOPUYECTBA B 00JACTH TEOPUM U TMPAKTHUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHUMH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB;

UHTEpeca M I[I03HABATEIbHBIX MOTHBOB B IMIOJYYCHUHU U TOCIEAYIOIIEM aHallu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOT'O TIOBEIICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMd, CBA3aHHBIE C XUMHUYECKUMHU  SIBICHUSMHU,
U TPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE IIOBEIEHHE W TIOCTYNKH CBOMX TOBApUINEH C TO3UIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYMKOB;

4) ¢popMHUpPOBaHMS KYJIbTYPHI 3/10POBb:

MOHMMAaHUS IIEHHOCTeW 370poBOro M 0Oe30macHoro obpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui 0e30macHOro oOpalieHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
KU3HHU U B TPYJIOBOH JIEATEIHHOCTH;

MOHMMAHUSA 1IEHHOCTH TMPaBWJI WHIWBUIYAaTbHOTO M KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIHSIX, YTPOXKAIOIIUX 3/I0POBBIO U YKU3HHU JIOJICH;

OCO3HAHMsI TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUs aJlKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIBCKOW JIEeSTEILHOCTH,
O0ILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B pEIICHWH NPAKTUYECKUX 3a7ad COLUAIBHOM
HaIlpaBJIEHHOCTH (B PaMKax CBOEr0 KJlacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3lIuvHOro pona, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH N0 XUMUH;

YBaKEHUS K TPYIY, JIFOJSIM TPyZa U pe3ysibTaTaM TPYA0BOW AEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUYaTbHOH TPaeKTOPUH 00pa3oBaHusl, Oy ayieit
npodeccuu U peann3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOIIEHUS K NMPHUPOJIE, KaK HCTOUYHUKY CYIIECTBOBAHMS
JKU3HHU Ha 3eMIie;

MOHUMAaHMS TI100AJBHOTO XapakTepa dKOJOTHUECKUX MPOoOIIeM, BIHUSAHUSA HKOHOMHUECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

0CO3HAHMSI HEOOXOAUMOCTH HMCIIOJIb30BAHMS JOCTHIKEHUM XMMUU JIJIs1 pEIIeHUs] BOIIPOCOB
PaMOHAIBFHOTO TPUPO/IOTIOTH30BAHUS;



AKTUBHOTO HENPUATHUS ACHCTBUH, MPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOIHOU cpene,
YMEHHS TPOTHO3UPOBATH HEOIArOMPUSATHBIC YKOJIOTHUECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Msl PA3BUTOTO H3KOJOTMUECKOTO MBIIIJICHUS, SKOJOTUYECKOW KYJIbTYpPbl, OIBITA
JIEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIILHON, KOMMYHUKATUBHOM M COIMATBHON MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;

MOHUMAaHUA CcHenUuUKA XUMHUU KaK HayKd, OCO3HaHHs €€ poinu B (HOPMHUPOBAHHUH
PaMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUsI 00 OKpY’KaIOIIeM
MHUpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny mpodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOeXKAEHHOCTH B 0COOOM 3HAUMMOCTH XMMHHU IS COBPEMEHHOH UUBUJIM3AIUU: B €&
TYMaHHCTUYECKOH HANpaBICHHOCTH M BAXXHOH pPOJM B CO3JAaHMHM HOBOW 0a3bl MaTepUAIbHOU
KyJbTYpPbl, PEUICHUH II00ANBHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHUSL YEIOBEUECTBA — CHIPHEBOI,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecreyeHny YCIOBHM yCIEeUTHOTO TPyAa U SKOJIOTHYECKU KOM(BOPTHOM KU3HU KaXKIOTO 4YIeHa
o0111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTU: IIOHUMAHMSI CYIIHOCTM METOAOB IO3HAHUS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIONB30BaTh MOJy4YaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HaYUYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJbIO MTOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCII0JIb30BATh XUMUYECKHUE 3HAHUS JUIsl pellieHus poliem
B PEAIbHBIX KU3HEHHBIX CUTYalIHIX;

MHTEpEeca K NO3HAHUIO U UCCIIE10BATEIbCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMM TI0 XHMHH B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3INYHBIX cepax MpodeccrnoHalbHOMN 1eATeNbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS Y4eOHOTO mpeamera «XUMHS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe 71 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCIUTLINHAPHBIC
(MeXnpenMeTHbIE) OOlIeHaAYYHbIE TTOHSTHSI, OTPaXKaroIIHe LEJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
OHEpTrus, SABJICHUC, IpOoHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MNpUHOMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, HCCTIEI0BaHNE, HAOMIOCHHIE, U3MEPEHHE, YKCIIEPHUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE y4eOHbIe JIEACTBHS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), obecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ HCIIOJIb30BaThb ~ OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33PCHUCCKHUE 3HaHUA W YHHBCPCAJIbHBIC yqe6HLIe HeﬁCTBHﬂ B IIO3HABAaTEIILHOU U
COLIMATTLHOM MTPaKTHKE.

MeTaHpeHMeTHI—;Ie PE3YJIBbTATBI OTPAXKAIOT OBJIAACHUC YHHUBCPCAIbHBIMU yqe6HBIMI/I
MO3HABATEILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISITUBHBIMH JIEHCTBUSMHU.



OBaagenue YHUBEPCAJIbHBIMHA y‘leﬁHbIMl/l MO3HABATEJbHBLIMHU 1€ CTBUSIMM

1) 6a3oBble JIOTHYECKHUE [IeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyaJlM3UpOBaThb MpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTth;

ONpeNeNATh LEeNU JesATeIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM MX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISIMU;

UCIOJIb30BaTh NPH OCBOEGHUM 3HAHUN MPUEMBI JOIMUYECKOI'O MBIIUICHUS — BBLACIATD
XapakTepHble TNPU3HAKK TIOHATHUM W yCTaHaBIMBaTb HX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIUE MMOHATUSA AJIS1 OOBACHEHUSI OT/IEJIbHBIX (PAaKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UIS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSAMU;

CTPOUTH JIOTUUECKHE PACCYKIEHUS (MHIYKTUBHbIE, I€TyKTUBHBIE, 110 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH U IPOTHBOPEUMS] B PACCMATPUBAEMBbIX SBICHUSX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHUS;

IPUMEHSATh B MPOLECCE MO3HAHMS, MCIIOJIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GOopMysa, ypaBHEHHME XUMHUYECKOM peakuuu — IpUd pPELIeHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIE PECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4YaeMbIX BELIECTB U XUMUUECKUX PEAKIIMH.

2) 6a3oBbIe HcCIAeA0BaTEIbCKUE JIelicTBUS:

BJIaJIeTh OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynMpoBaTh LENM M 3aJa4d  UCCIEAOBAaHUS, MWCIOIb30BaTh IIOCTaBIECHHBIE U
CaMOCTOSITENIEHO C(hOpMyJIMpOBaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQ/IETh HaBbIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEICHUS YUYEHUUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOJATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ysbTaT, (OpMYyJIUpOBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUUECKOW HCCIeloBaTeIbCKOW M MPOEKTHON JesTeIbHOCTH,
IPOSBIISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY ITOMCKY METOJOB pELIEeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS.

3) padora ¢ unopmanmeii:

OPUEHTHUPOBAThCSI B  PA3JIMYHBIX HCTOYHUKAX HHGpoOpMalMU (HAy4yHO-TOMYJIspHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble Tocodus, pecypcel MHTepHeTa),
aHaTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3ampoChl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKe U OTOOpe
uH(popMali, He0OXO0AUMOI /171s1 BBITIOJIHEHUS yUE€OHBIX 33/1a4 ONpPeIeaEHHOTO TUIIA;

nproOpeTaTh OIBIT MCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (pOpMY NpeAcTaBiIeHUs HH(POpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIM S3BIK B KauecTBE CpeJICTBa MpH paboTe C XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH.



OBJaagenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHA JIeHCTBUSIMH

3aaBaTh  BOMPOCHI IO  CYHIECTBY  OOCYKTaeMoil TeMbl B  XOJe  Juajora
W/WIN TUCKYCCHH, BBICKAa3bIBaTh HJICH, (OPMYIHPOBATH CBOH MPEIOKEHUS OTHOCHTEIHHO
BBITTOJIHEHHS ITPEIOKECHHOM 33/1auu;

BBICTYIIaTh C TNPE3CHTALUEH Pe3yIbTaTOB IMO3HABATEIBHON AESATEIBHOCTH, IMOJYyYECHHBIX
CaMOCTOSITCIbHO MJM COBMECTHO CO CBEPCTHHKAMH T[PH BBIIOJHCHUH XHMHUYECKOTO
9KCIICPUMEHTA, MPAKTHYECKON paboThl IO MCCIIEIOBAHUIO CBOMCTB H3yYaeMbIX BEIICCTB,
peanu3aim y4eOHOTO POCKTa u bopmynHpoBaTh BBIBOJIBI
110 pe3yJIbTaTaM MPOBEAEHHBIX UCCIICAOBAHM IIYTEM COTTIaCOBAHUS MTO3MIINI B X0/1€ 00CYKICHHUS
1 0OMeHa MHEHHUSIMHU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaISTHBHBIMH 1€CTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh U OCYILECTBIATh CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
onpenenss e€ el W 3aJa4d, KOHTPOJIMPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npejylaraeMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHUU Y4YEOHBIX M MCCIIEOBATENIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIEHUs C YYETOM MOJYyYEHHUS! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JI€ATEIIbHOCTU HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca « OpraHndeckas XuMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUYECKOM COCTaBIISIIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJM XUMHUU B TMO3HAHUU SIBJICHHUU MPUPOJIbI, B ((OPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XUMHYECKHMX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIATAOIINE
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPyKTypHas Gopmyna (pa3BépHyTas U
COKpaiéHHasl), MOJb, MOJISIpHAsT Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJeT,
GyHKIMOHATbHAS TPyMNa, pajuKan, W30MEpHus, U30MEpbl, TOMOJOTUYECKUN psia, TOMOJOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPIKALINE COCIAUHEHUS, MOHOMED, IOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHNS ); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHHUSI OPTaHUUECKUX
BemectB  A. M. ByTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHUPOBO33PEHUYECKHUE 3HAHMS, JIKAIIME B OCHOBE IMOHUMaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOIOTUYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKU MOHSATHN, yCTaHABINBATH
MX B3aHMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME OHATHS IIPU OIIMCAHUH COCTAaBa, CTPOEHUS U
MPEBPAILICHUN OPTaHUYECKUX COECTUHECHUI;



c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHHUW XMMHYECKUX PEAKLUUN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAAIC)KHOCTh U3yUEHHBIX OPTaHUYECKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OMNpPEAeIEHHOMY KiacCy/Tpynmne CoelnHeHHN
(YrieBosopobl,  KHCIOPOA M a30TCOAEpXkAalllie COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctematudyeckoil Homenkiatype (IUPAC), a taxxe
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOIUJIEH,
alleTUJICH, STHJICHIJMKOIb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€apUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
KpaxmaJl, LeJUII0JI03a, TIIUILHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XHMHUYECKOH CBS3M B OPraHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. byTiiepoBa /s 00BsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UBHYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUHBIX KJIACCOB OPIraHMYECKUX BEILIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, mermnOyraaueH-1,3, OeHszon,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TUIEPUH, (EHOJ, aleTalbIeTu/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHUSMH COOTBETCTBYIOIHMX XUMHYECKUX pPEAKIUU C
UCTIOJIB30BAaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOUYHUKH YTIJIEBOAOPOTHOTO ChIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHMM NPOBOJAUTH BBIYMCICHUS [0 XUMHUYECKUM YpPABHEHUSM
(Macchl, 00BEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA MM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOHBIX BELIECTB
WY TIPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHHM 00 OCHOBHBIX METO/aX HAyUYHOTO
MIO3HAHMS, WCIONb3YEMbIX B XHMHUHM IIpH M3YyYEHUM BEUIECTB M XUMUYECKUX SBJICHUN
(HaOnrofieHMe, U3MEpPEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALIHAX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHH COONII0aTh MpaBUia MOJIb30BAHUS XUMHUYECKOW MOCYIOU M
1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIOTHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATb M BBIMNOJHATh XUMHYECKUHA SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHE ITHICHA U U3YUYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB pU HarpeBaHuUH,
[[BETHbIE PEAKLMU OEJIKOB) B COOTBETCTBUH C MPABUIIAMHU TEXHUKU 0€30M1aCHOCTH IIPU 0OpalieHuH
C BeLIeCTBaMH U JIaOOpaTOpPHBIM 00OPYJIOBaHHEM, MPEACTABIATH PE3yIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEpHET U 1pyTux);

c(OPMHPOBAHHOCTh YMEHHUH cOOJI0AaTh MpaBHia SKOJIOTMYECKH LEeJIeco00pa3Horo
MOBE/NEHNA B OBITY M TPYAOBOH JEATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollel MPUPOAHON Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMSI HA >KUBBIE OPTaHU3MBbI
OnpeeNéHHBIX OpraHMYeCcKUX BellecTB, MoHMMas cMbici mnokaszarens [1/IK, mosicHsaTe Ha



pUMeEpax CIOCOObl YMEHBIIICHUSI U TPEJAOTBPAIICHUSI UX BPEJIHOTO BO3JICHCTBUS HA OPTaHU3M
YeIIOBEKa;

IUIE O0YYaroIIUXCs C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMEHHE MPUMEHSTH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHNYCCKUX SIBJIGHI/II\/JI;

JUTSL CIICTIBIX M CIIA00BUISANIMX OOYYArOIIUXCS: YMEHUE MCIIOJIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiiist s 3anucu XuMu4eckux (Gopmyot.

11 KUIIACC

[TpenmeTHbIe pe3ynbTaThl 0CBOCHHUS Kypca «O01ast 1 HeopraHuyecKasi XUMHsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTD MPE/ICTABICHUI: 0 XUMUYECKOM COCTaBIIAIOLIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U
KyJBTYpbl JINYHOCTH, €€ (DYHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOM JUIsl pELIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpee;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
HOHSTHUS (XMMHUYECKHUIT JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJIEeHTHas, MOHHAs, METAJUINYecKas, BOJOPOJHA),
KpUCTAJUIMYECKass  peIIE€TKa, THUIBI XMMHWYECKUX  pEaklUMii, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJINTUUECKON
quccouuanuy, nepuoguueckuid 3akon J[. M. MenneneeBa, 3akOH COXpaHEHHUSI MacChbl BEILECTB,
3aKOH COXPaHEHMsI M NPEBPALICHUS SHEPrHMM NPU XUMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHMHM, MHPOBO33PEHUYECKHE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DaKTOJIOTMUECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, IMOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM BAKHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M IPAKTHUUYECKON AEATEIIbHOCTH YEI0BEKa,;

c(OpMHUPOBAHHOCTh YMEHU BBISBIATH XapaKTEPHbIE MPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUSA NPU ONHMCAHUU HEOPraHMYECKHX
BEILIECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsI COCTaBJICHUS
dopMysl BEIIECTB U YpPAaBHEHUN XHMHUYECKUX PEAKIUI, CHUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHManbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ran€Has W3BECTb, HETAlEHas W3BECTh, NUTHEBAs COJA, MUPUT U
JpyrHe);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENSITh BAJIEHTHOCTb U CTETIEHb OKUCICHHSI XUMUYECKUX
HJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOTO COCTaBAa, BU XMMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAs,
MeTaJIJIMYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIeCTBA (aTOMHAs, MOJIEKYJpHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCUHEHNN;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIECTB
[0 X COCTaBY K OINpeAeIEHHOMY KJIacCy/TpyIle coeIMHEeHuN (IIPOCThIe BEeHIeCTBa — METAJUIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW  PACKPBIBATh CMBICT  TMEPUOAMYECKOTO 3akoHa  /JI.
W. MenneneeBa ¥ JEMOHCTPUPOBATb €ro CHCTEMATU3HUPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepH30BaTh DJJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproanyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB /I,
. MenzeneeBa, MCHONb3Yysl MOHSATHSA «S-, P-, O-2JEKTpOHHBIE OpPOMTAIN», «IHEPrETHYECKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHMYECKHUX OJJIEMEHTOB M HX



COEMHEHUH M0 mnepuojgaM u rpynmnam l[lepuoanyeckoil CUCTEMbl XMMUYECKUX AeMEHTOB /l.
W. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPTraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPraHMYECKMMH BEIIECTBAMU C ITOMOIIBI) YPaBHEHHHM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUI;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XMUMHUECKHUE PEAKIUH MO0 Pa3IHnuHbIM
npu3HaKkaM (YMCIy W COCTaBy pearupyronux BeIIeCTB, TeIIoBOMYy 3(hdekTy peaxiuw,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YUaCTHIO KaTaln3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTABIIATh YPAaBHEHUS PEAKIIUN pa3IUIHBIX TUIIOB, TIOJTHBIC 1
COKpaIIEHHbIE YPABHEHUS PEaKlMii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX ITU
peakiuu UIyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKINH, MOATBEPKIAIONINE KaueCTBEHHBII
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPaX HEOPTAHMYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHI PACKPBIBATh CYITHOCTh OKHCIUTEIHEHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PEeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIuu OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEepPU30BaTh XUMHUUECKHUE MTPOLIECCHI, JICKAIIHE B OCHOBE
MPOMBINIJICHHOTO TIOJIYYCHUST CEPHOM KHUCIIOTHI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTH
MpeJCTaBlIeHU 00 OOIIMX HAyYHBIX MPUHIHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH TMPOBOJIUTH BBIYHCICHUS C HCIOJIB30BAHUEM IOHSATHS
«MaccoBasi IOl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHUH Ta30B NMPU XUMHYCCKHX
peaKIusax, Macchl BElIeCTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO d(PQeKTa peakuy Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIOaTh MPaBUIa TOJB30BAHUS XUMUYCCKOW TOCYAOH H
n1abopaTopHBIM 000pYyI0BaHUEM, a TAKXKe MpaBUia OOpallleHus C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH T10 BBITTOJIHEHUIO JIJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUU T[JIAHUPOBATh M BBIMOJHATh XUMHYECKHA SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCATBHOTO MHAWKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeaKIuh, PEeaKIMd HMOHHOTO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4y mo TtemaMm «Metame» U «Hemeramiby) B COOTBETCTBMM C TNpaBUJIAMH  TEXHUKH
0e30MacHOCTH MpHU 0OpaIleHNH ¢ BELIECTBAMH U JIA0OPATOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XUMUYECKOTO HJKCIEepUMEHTa B (opMe 3amucu YpPaBHEHHM COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITUPOBAThH BHIBOBI HA OCHOBE ITHUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OpMaIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIIUU, IHTEpHET U IPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAAaTh IMpaBWJIa HKOJOTMUYECKH LEeIeco00pa3Horo
MOBEJICHHUs B OBITY M TPYAOBOH JEATEIHHOCTH B IENSIX COXPAHEHHsI CBOErO 3/I0POBbI U
OKpYy Xaroliel MpUpPOJHOIN cpesbl, 0OCO3HABaTh OMACHOCTh BO3AECMCTBHS Ha >KUBBIE OPTaHU3MBbI
ompeAenEéHHBIX BEIIecTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh, Ha mpumepax crocoObl
YMEHBIIIEHUS U TIPEAOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS Ha OPTaHU3M UEJIOBEKA,

JUIsE OOYYarOIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHHUE NPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIIECCTB U XUMHYECKUX SIBJICHUI;

JUTSI CIIETIBIX U CJIA0OBUISALINX OOYYAIOIIMXCS: YMEHHE UCIIOJIb30BATh PENbe(PHO-TOUEHHYIO
cucrteMy o0o3nauenuii JI. bpaitns nist 3anmucu xumMmudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBO 4acoB JnekTpoHHbIEe (LUPPOBbLIE)
n/m Bcero|| KouTposibHbIE [lpakTHyecKUe 00pasoBaTe/ibHble Pecypchl
paboThI paboThI
|Pa3AeJ1 1. TeopeTHYeCKHe OCHOBbI OpraHU4€eCKOM XUMHUH ‘
1.1 |[lpeameT opraHuyeckod XMMUU. Teopus cTpoeHHUs 3
opraHuveckux coeguHeHui A. M. Bytzieposa
|I/IToro 110 pa3jeny H 3 H ‘
|Pa3,ue11 2.YrieBoaopoanl ‘
|2.1 aneﬂeﬂbeIe yrJIeBOZ0PO/ibl — aJIKaHbI H 2 H H H ‘
2.2 ||HenpepesbHble yraeBOLOPOAbI: aJIKEHBI, aJIKaJUEHBI, 1
aJIKWHBI
|2.3 HApOMaTI/I‘{eCKI/Ie yTJ1IeBOZ0PO/IbI H H H H ‘
2.4 |[l[IpypoaHble UCTOYHUKHU YIJIEBOLOPOJOB U UX 1
nepepaboTka
|I/IToro 110 pasjeny H 13 H
|P33Ae.ﬂ 3. Kuciopopacoaepkauue opraHu4ecKke coeuHeHUs
|3.1 HCrmprl. deHos H 3 H H H
|3.2 HAJII:AEI‘I/ILLBI. Kap6oHoBble kucaoThl. C0xHbIE 3QUPbI H 7 H H 1 H
|3.3 HYI‘JIeBOAbI H 3 H 1 H H
|I/ITOF0 110 pa3jeny H 13 H

|Pa3,aeJ1 4. AsoTcoaepxKalye opraHuyecKye coeJUHEeHUs

|4.1 HAMI/IHBI.AMI/IHOKI/ICJIOTBI. Benku H 3 H

|I/IT01"0 1o pasjesy H 3 H

|Pa3/1e11 5. BbICOKOMOJIEKYJIAPHbIE COeJUHEHUS

|5.1 HHJIaCTMaCCbI. Kayuyyku. BosokHa H 2 H




Ne HavMeHoBaHuMe pas/iesoB U TEM IPOTrpaMMbl ‘ KosimyecTBo yacoB dneKTpoHHbIe (HudpoBbIE)
n/m Bcero|| KonTposbHBIE [pakTHyecKue oGpasoBaTesbHbIe PecypChbl
paboThI paboThI

|I/ITOF0 110 pasjeny H 2 H |
|OBLIEE KOJIMYECTBO YACOB IO TPOTPAMME | 34 | 2 [ 2 [ |
11 KJIACC

Ne HavMeHoBaHuMe pa3/iesoB U TEM NIPOTrpaMMbl ‘ KoJsinyecTBo yacoB ‘ JdeKTpoHHbIE (UPPOBLIE)

n/m Bcero|| KontposbHble || IlpakTuueckue oGpasoBaTesbHbIe PecypChbl

paboThl paboThl
|Pa3,ue11 1. TeopeTuyeckue OCHOBBI XMMHH ‘
1.1 ||CTpoeHue aToMOB. [lepuoiuyecKrii 3aKOH 1 3
[lepnosnyeckas cucTeMa XMMUYeCKUX 3jieMeHTOB /I. .
MeHpeneeBa

|1.2 HCTpoeHI/Ie BelecTBa. MHOroo6pasue BelecTB H 4 H H H ‘
|1.3 HXI/IMI/I‘IGCKI/IG peakiuu H 6 H 1 H 1 H ‘
[MToro no pasaeny |13 | H | |
|Pa3,ae11 2. Heoprann4yeckass XMuMHus ‘
|2.1 HMETaJI.HbI H 6 H H H ‘
|2.2 HHeMeTanan H 9 H 1 H H ‘
|2.3 HCBHSB HeopraHW4YeCKUX ¥ OpraHu4yecKux BelecTB H 2 H H H ‘
|I/ITOI‘0 110 pasjeny H 17 H H H ‘
|P33Ae.ﬂ 3. XuMus M )KU3Hb ‘
|3.1 HXI/IMI/IH Y )KU3Hb H 4 H H H ‘
|I/ITOFO 110 pa3jeny H 4 H ’
|OBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME | 34 | 2 [ 3 [ |




IHOYPOYHOE NNIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosinyecTBo 4acoB ‘ Jlata JJIeKTPOHHbIE IUPPOBHIE
n/n Bcero|| Kontposbhbie | Mpakruueckne | U3yIeHUs o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 [IpeiMeT opraHMYEeCKOM XMMHUH, €€ BOSHUKHOBEHHUE, 1 07.09.2023
pasBUTHE U 3HAYECHHE
2 Teopus cTpoeHHs1 OpraHMYECKUX coeITMHeHUH A. M. 1 14.09.2023
ByTsiepoBa, €€ OCHOBHbIE [10JI0KEHHUA
3 [IpeacTaBiieHre 0 KaacCUPUKALIMU OPTaHUYECKHX 1 21.09.2023
BellecTB. HoMeHk/1aTypa (cucTeMaTudeckas) v
TpUBHAJIbHbIe HA3BaHUA OPraHUYeCKUX BelleCTB
|4 HAJIKaHbI: COCTaB U CTPOEHHE, FTOMOJIOTUYECKUH pAJL H 1 H H H 28.09.2023 H ‘
|5 HMeTaH Y 3TaH — NPOCTeHIINe NPeJCTaBUTEH aJIKAHOB H 1 H H H 05.10.2023 H ‘
|6 HAJIKeHbI: COCTaB U CTPOEHHE, CBOMCTBA H 1 H H H 12.10.2023 H ‘
7 ITHJIEH ¥ IPONUJIeH — MPOCTeMlIne NpeICTaBUTENN 1 19.10.2023
aJIKEHOB
8 [IpakTuyeckas pa6ora N2 1. «[losydyeHue sTueHa U 1 1 26.10.2023
M3y4eHHe ero CBOMCTB»
9 Ankaguensl. Bytaguen-1,3 u meTunbyraaueH-1,3. 1 09.11.2023
[loslydeHMe CHHTeTUYEeCKOTO KaydyKa U pe3nHbI
10 ||ANKHHBI: COCTAaB U 0COOEHHOCTH CTPOEHUS, 1 16.11.2023
rOMOJIOTUYECKUH pSl. AlleTUJIeH — NPOCTEUIIUU
npeJCTaBUTe/b aJIKUHOB
|11 HBBI‘II/ICJIGHI/IH 110 ypPaBHEHUI0 XUMUYECKOU peaKLiuu H H H H 23.11.2023 H ‘
|12 HApEHbI: 6eH30J1 ¥ TOJ1y0J1. TOKCHYHOCTb apEHOB H H H H 30.11.2023 H ‘
13 |leHeTHyeckas cBA3b yrieBOLOPOJ OB, IPUHAAJIEKALUX 07.12.2023
K pa3JINYHbIM KJIacCcaM
14 |[IlpupoZiHble NCTOYHUKH YTI€BOJLOPO0B: IPUPOSAHbBIN 1 14.12.2023

ra3 u nonyTHble HepTsAHbIE ra3bl, HePTb U NPOJAYKTHI €é
nepepaboTKHU




Ne Tema ypoka KoJsinyecTBO 4acoB ‘ Jarta JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero|| Kontposbhbie | Mpakruueckne | U3yIeHus o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

15 ||[IpupoHble HCTOYHHUKHM YTJIEBOLOPOOB: NPUPOAHbBIN 1 21.12.2023
ra3 ¥ nonyTHble HeQTsAHbIE ra3bl, HePTh U NPOJYKTHI €€
nepepaboTKHU

|16 HKOHTpOJIbHaH paboTa 1o paszey «YraeBoJ0po/bl» H H 1 H H 28.12.2023 H

17 |[llpepenbHble OJHOATOMHbBIE CIUPTBI: METAHOJI U 11.01.2024
3TaHoJ. BogopoaHad cBA3b

|18 HMHoroaTOMHbIe CIMPThI: STUJIEHIVIMKOJIb U IVIMLEPUH H H H H 18.01.2024 H

19 || ®PeHous: cTpoeHUEe MOJIEKYJIbI, U3UYECKHE U 25.01.2024
XUMHUYECKHEe CBOMCTBA, IPUMEHEHHE

|20 HAJIbﬂeI‘I/IAbI: dopmMasnbJeru/i ¥ anetaabaerus. ALleTod H H H H 01.02.2024 H

21 ||OgHOOCHOBHbBIE NIpe/ie/ibHble KAPOOHOBBIE KUCJIOThI: 08.02.2024
MypaBbUHAs U YKCYyCHas

22 |llpakTHyeckas pabota Ne 2. «CBoWcTBa pacTBopa 1 1 15.02.2024
YKCYCHOM KHCJIOTBI»

23 |[CTeaprHOBas U 0JIeMHOBAs KUCJOThI, KaK 1 22.02.2024
NpeACTaBUTEJH BbICIIMX KAPOOHOBBIX KUCJIOT

24 |IMblLia KaK COJIU BbICIIMX KapOOHOBBIX KMCJIOT, UX 1 29.02.2024
MolIolllee IeHCTBUEe

25 ||CsioxkHble 3pHpBI KaK MPOU3BO/JHbIe KAPOOHOBBIX 1 07.03.2024
KUCJIOT. ['MIPOJIN3 CI0XKHBIX 3PHUPOB

26 | XKupbl: TUAPOJIK3, IPUMEHEHUE, OUOJIOTHYECKAS POJIb 1 14.03.2024
PKUPOB

27 ||Yr/aeBojbl: COCTaB, Kaaccupukalus. BaxxHene 1 21.03.2024
npeACcTaBUTEJIM: TJII0K03a, PPYyKTO3a, caxapo3a

|28 HKanMaJI U 11eJIJ110J103a KaK IPUPOIHbIE MOJUMEPEI H 1 H H H 04.04.2024 H

29 |[KoHnTpoJsibHast paboTa 1o pasjeny 1 11.04.2024
«Kucsopogcozepxaiye opraHu4ecKue CoeJUHeHUsA»

|3O HAMI/IHBI: MeTHUJIaMWUH U aHUJIUH H 1 H H H 18.04.2024 H




Ne Tema ypoka KoJsinyecTBO 4acoB ‘ Jarta JJIeKTpOHHbIE ITUPPOBLIE
n/mo Bcero|| Kontposbhbie | Mpakruueckne | U3yIeHus 06pas3oBaTesIbHbIE PECYPChI
paboThI paboThI
31 ||AMMHOKMCJOTBI Kak aM(OTEpPHbIE OpraHUYeCKUe 1 25.04.2024
CoeIMHEHMs], UX OHOJIornyecKoe 3HadyeHue. [lenTuibl
32 ||besku Kak NpUpOAHBIE BBICOKOMOJIEKYISIPHbIE 1 16.05.2024
COeJMHEHHUS
33 ||OcHOBHBIE NOHATUA XUMHUU BbICOKOMOJIEKYJISIPHBIX 1 23.05.2024
coeJMHEHU U
34 ||OcHOBHBIEe METOAbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX 1
coegurHeHUH. [lnacTmaccel, KaydyyKku, BOJIOKHA
|OBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 34 | 2 [ 2 [
11 KJIACC
Ne Tema ypoka ‘ KoJsinyecTBO 4acoB ‘ Jata JJIeKTPOHHbIE
n/m Bcero|| KontposbHbie || [Ipaktudeckue | 13YTEHAA nugpossre
pa6oThl paboThl o6pasoBaTesIbHblEe
pecypchl
1 (Xumuueckuu asieMeHT. ATOM. JJIeKTPOHHas KOHQUTrypanus 1 04.09.2023
aTOMOB
2 [lepuoaryeckrit 3akoH U [lepuoandeckas cucrteMa 1 11.09.2023
XUMHUYECKUX 371eMeHTOB /l. . MeHe/leeBa, UX CBSI3b C
COBpPEMEHHOMW TeOpUEN CTPOEHUSI aTOMOB
3 3aKOHOMEPHOCTHU U3MEHEHUSI CBOUCTB XMMHUYECKUX 1 18.09.2023
3JIEMEHTOB U UX COeJMHEHHWH M0 rpymniaM U nepuo/am.
3HaueHUe ePUOANYECKOr0 3aKOHA U CUCTEMbI XMMUYECKHUX
asieMeHTOB /[.W. MeHies1eeBa B pa3BUTHUU HayKU
4 CtpoeHnue BelecTBa. XMMUYeCKas CBA3b, €€ BUbI; 1 25.09.2023
MeXaHU3Mbl 06pa30BaHUs KOBaJIeHTHOM CBS3U. BogopoaHas
CBSI3b




XUMHU4YeCKUX 3yieMeHTOB /I. U. MeHae/ieeBa 1 0COGEHHOCTH
cTpoeHus1 aToMoB. 061Me PprU3HUYecKre CBOMCTBA METAJJIOB

Ne Tema ypoka KosinyecTBO yacoB Jarta JJIeKTPOHHbIE
n/m Bcero|| KonTposbHble || [pakTuueckue || 13YI1€HAA nudpoBbIe
paboThl pa6oThl obpasoBaTesIbHble
pecypchl
5 BasieHTHOCTb. 3/1IeKTPOOTPULATENbHOCTD. CTEeneHb 1 02.10.2023
OKMCJIeHHUS. BelecTBa MOJIEKY/JIAPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOeHUd
6 |[[loHAaTHe 0 JUCIIEpPCHBIX CUCTeMaX. UCTUHHBIE U 1 09.10.2023
KOJIJIOUJIHbIE pacTBOpbl. MaccoBas 1014 BelecTBa B
pacTtBope
7  ||Knaccudukainys ¥ HOMEHK/IATypa HeopraHu4eCcKUx 1 16.10.2023
coeiuHeHUH. ['eHeTHUYeCcKas CBA3b HEOPraHUYECKUX
BeLeCTB, pa3JIMYHbIX KJIaCCOB
8 |Knaccudukanus XuMu4ecKUX peakiuil B HEOPraHu4ecKo 1 1 23.10.2023
OpraHUYecKOW XMMHUU. 3aKOH COXpaHeHHUSI MacChl BEIECTB;
3aKOH COXpaHEeHUSs U MpeBpallleHUs] SHEPTUU NPU
XUMHYECKUX PeaKLrax
9 ||CkopocTb peakuuu. O6paTHMble peaKliui. XUMHUYeCKoe 1 06.11.2023
paBHOBecue
10 ([IpakTuyeckas pabota N2 1. «BiussHue pas3inyHbIX 1 1 13.11.2023
$aKTOpPOB Ha CKOPOCTb XUMHUUYECKOUN peaKIun»
11 ||QnekTposiMTUYecKada auccouuanud. [louaTrue o BOZOPOAHOM 1 20.11.2023
nokasareJie (pH) pactBopa. Peakiiuu MoOHHOTO 06MeHa.
['Mapo/in3 opraHuyeCcKux U HeOpraHU4eCKUX BellleCTB
12 ||OkuC/AMTEeNbHO-BOCCTAHOBUTEJIbHBbIE peaKluU. [IoHsATHE 06 1 27.11.2023
3JIEKTPOJIM3€e paciJaBOB U PacCTBOPOB COJIEU
13 |[KoHTpoJsibHas paboTa no paszeny «TeopeTudecKkre OCHOBBI 1 1 04.12.2023
XUMUU»
14 |MeTannbl, ux nosoxeHue B [lepruoauyeckon cucteme 1 11.12.2023




Ne Tema ypoka KosinyecTBO yacoB ‘ Jarta JJIeKTPOHHbIE
n/m Bcero|| KonTposbHble || [pakTuueckue || 13YI1€HAA nudpoBbIe
pa6oTHI pa6oThI obpasoBaTesIbHble
pecypchl

15 ||CnutaBbI MeTa/I0B. JJIEKTPOXUMHUYECKUH P/l HANPSP)KEHU U 1 18.12.2023

MeTaJlJIOB
16 |XuMHUYecKHe CBOMCTBA BaXKHEUILIMX METAJJIOB (HATPUH, 1 25.12.2023

KaJIUM, KaJblMi, MarHuM, aJllOMUHUN) U UX COEITUHEHUN
|17 HXHMquCKI/Ie CBOMCTBA XpOMa, Me/Ii U UX COeJUHEHUH H H H H 15.01.2024 H ‘
|18 HXI/IMI/I‘IGCKI/IG CBOMCTBA IIMHKa, XKeJle3a U UX COeJIJMHEeHUH H H H H 22.01.2024 H ‘
19 |([[IpakTuyeckas pabota N2 2. "PelieHue sKCIepUMeEHTaTbHbIX 1 29.01.2024

3aJa4 no teMe «MeTtasibi»"
20 |HemeTasnbl, ux noJsioxkeHue B [lepuouyeckoit cucreMe 1 05.02.2024

XUMUYecKUX 371eMeHTOB /. 1. MeHiesieeBa M1 0COGEHHOCTH

CTPOEHUS aTOMOB
21 ||®Pusuyeckue CBOKWCTBA HEMETA/JIOB. AJIJIOTPONUSA 1 12.02.2024

HeMeTaJlJIOB (Ha mpUMepe KUCJI0poa, cepbl, ochopa u

yriaepoza)
|22 HXI/IMI/I'—IGCKI/IG CBOMCTBA raJIOT€HOB, Cephbl U UX COeJUHEHUU H 1 H H H 19.02.2024 H ‘
|23 HXI/IMI/I‘-IECKI/IE CBOWMCTBa a30Ta, pocoppa U UX COeAMHEHU I H 1 H H H 26.02.2024 H ‘
|24 HXI/IMI/I'—IGCKI/IG CBOMCTBA yIJepo/ia, KpeMHHUA U UX coe,al/IHeHm?IH 1 H H H 04.03.2024 H ‘
|25 HHpI/IMeHeHI/Ie B)XHEHIIMX HEMETaJIJIOB U UX COeJUHEHUH H 1 H H H 11.03.2024 H ‘
26 ||06006LIeHHe U CUCTeMAaTH3alluda 3HaHUH 10 TeEMe 1 18.03.2024

«HemeTannbi». BeruncieHrs 1o ypaBHEHHUSIM XMMHUY€eCKUX

peakUUi ¥ TEPMOXMMHUYECKHE PACUETHI
27 |llpakTuuyeckas paboTta N2 3. «PelieHue sKciepuMeHTaNbHbIX || 1 1 01.04.2024

3aja4 o teMe "HemeTtanabl'"»
|28 ‘ KoHTpoJibHasg paboTa o teMaM «MeTasLibl» U «HeMeTaJIJIbI»H H 1 H H 08.04.2024 H
29 ||HeopraHuyeckue U OpraHU4ecKre KUCJIOThI. 15.04.2024

Heopranuyeckue v opranvieckue OCHOBAaHHUSA




Ne Tema ypoka KosinyecTBO yacoB ‘ Jarta JJIeKTPOHHbIE
n/m Bcero|| KonTposbHble || [pakTuueckue || 13YI1€HAA nudpoBbIe
pa6oTHI pa6oThI obpasoBaTesIbHble
pecypchl
30 ||AM¢doTepHble HEOPraHUYEeCKHE U OPraHUYeCKUe 1 22.04.2024
coefrHeHHUA. ['eHeTUYeCKas CBA3b HEOPTAaHUYECKUX U
OpraHUYeCcKUX BellecTB
31 ||Posib xuMUU B 06eCTIeUEHUN 3KOJIOTUYECKOH, 1 29.04.2024
JHepreTU4YeCKOMW U MUILLEBOM 6€30MaCHOCTH, pa3BUTHH
MeJUIMHbI
32 |llpeactaBsieHys1 06 06UIMX HAYYHbIX TPUHIUITIAX 1 06.05.2024
IPOMBIIIJIEHHOTO NIOJIyYeHUsI BOXKHENIIMX BellleCTB
|33 H‘{eJIOBeK B MUpe BelleCTB U MaTepHaJIoB H 1 H H H 13.05.2024 H
|34 HXI/IMI/IH Y 3/10pOBbe YeJIOBEKa H 1 H H H 20.05.2024 H
|OBLIEE KOJIMYECTBO YACOB 10 IPOTPAMME | 34 | 2 | 3 [

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Xumus, 11 xknace/ Pynsutuc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3narensetBo «IIpocBemenues

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Xumws, 11 xknace/ Pyasutuc I'.E., @enpaman .., Aknimonepnoe obmectso «M3natensctBo «IIpocserieHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://workprogram.edsoo.ru/work-programs/3074143







