


MMOSICHUTEJIbHASI 3AIINCKA

[Iporpamma 1o XuMuM Ha ypOBHE CPEIHET0 00111ero 00pa3zoBaHus pa3padboraHa Ha ocHOBe DenepanbHoro 3akona ot 29.12.2012
No 273-®3 «O06 obpazoanuu B Poccuiickoit Demepariurm», TpeOOBaHHUHA K pe3yIbTaTaM OCBOCHHUS (peiepatbHOM 00pa30BaTeIbHOM IIPo-
rpamMMsl cpearero oomero oopasosanus (POIT COO), npencrasieHHbx B @enepansbHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaH-
napte COO, c yuérom Konuenuumu npenogaBanus yaeOHOro npenmera « XUMuUs» B 00pa3oBaTeIbHBIX opraHmzanusix Poccuiickoii ®e-
JIepaliy, peaJu3yoX OCHOBHbIE 00pa30BaTeNbHbIE POrPaMMEBL, 1 OCHOBHBIX IOJIOKEHUH «CTpaTernu pa3BuTHs BocriuTanus B Poc-
cuiickoit @eneparuu Ha epuon 1o 2025 roga» (Pacnopsikernne [IpaButenscrea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MO/IX0/I0B K pa3pabOTKe MPOrpaMMBI I10 XUMHH, K OIPEISIICHHIO 0011Iel cTpaTerun o0ydeHusl, BOCIIUTAHUS U Pa3BUTHS
o0ydJaromuxcst cpeficTBaMu ydeoHoro npenmera « Xumusi» st 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN KOHIETITYaIbHBIE TTOJI0-
xernss @I'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJICH, COACPKAHUS, Pe3yIbTaToB O0yUCHUS U TPEOOBaHUIN K YPOBHIO MOJITOTOBKH
BBIITyCKHUKOB.

XuMudeckoe 00pa3oBaHUe, MOIy4aeMoe BBITYCKHHKaMU 00I1e00pa3oBaTeIbHON OpraHU3alny, SBISETCS HEOThEMIIEMOHN da-
CTBIO HX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEpIIAIOIIUM 3TallOM pPealn3alliy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTE!, IPHUCYIINX LIEIOCTHOM CHCTEME XMMUYECKOro 00pa3oBaHus. DTH LEHHOCTH KacaloTCsl IO3HAHKS 3aKOHOB IIPUPOJBL, (op-
MHUPOBaHHS MUPOBO33PEHHS M 00IIEH KyIbTYpHI YEIOBeKa, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0pPOBBIO U
NpUpoHOI cpene. Peanmsyercs xuMudeckoe oOpa3zoBaHKHe 00YyYalOIIMXCS HAa YPOBHE CpelHero olIiero o0pa3oBaHHs CPEACTBAMHU
y4eOHOro npenmera « XUMHsD), COAEpIKaHNe U IOCTPOEHUE KOTOPOTo ONpe/IelieHbl B IPOrpaMMe 10 XMMUH C YUETOM CrielIU(UKH HAYKH
XMMUH, €€ 3HaUeHUs B [TO3HAHWU NIPUPOABI M B MaTEpUaJIbHON KHU3HU OOILIECTBA, a TAKKe C y4ETOM OOLIMX IeJel U NPUHIIUIIOB, Xa-
PaKTepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero odmero oopaszoBanus B Poccuiickoit @enepanni.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HTPaeT 0COOYIO pOJIb B COBPEMEHHOM [IMBIUIIN3AINH, B CO3/ITaHUU HOBOH 0a3bl
MaTepHaNbHON KynbTypbl. OHa BHOCHT CBOH BKJIaJ B (POPMHPOBAHUE pAllMOHALHOTO HAYYHOI'O MBIIUICHUS, B CO3/IaHHE [EITOCTHOTO
NPENICTABIICHUS 00 OKPYXAOLIeM MUPE KaK O €IUHCTBE PUPOJIBI M YEIOBEKa, KOTOpoe (POPMUPYETCsI B XMMUH HA OCHOBE MOHUMaHHS
BEILIECTBEHHOI'0 COCTABA OKPYXKAIOIEr0 MUPa, OCO3HAHUSI B3aMMOCBSI3U MEX/y CTPOSHHEM BELIECTB, UX CBOWCTBAMH M BO3MO)KHBIMH
00JIaCTSIMH [TPUMEHEHHSI.

TecHo B3aUMOJIEHCTBYSI C APYTHMHU €CTECTBEHHBIMH HAYKaMH, XUMHSI CTaJla HEOThEMJIEMOW YacThI0 MUPOBOM KYJIBTYpPbI, HE00-
XOAMMBIM YCJIOBHUEM YCIICHIHOI'O TPYJAa 1 )KU3HU KaXKI0T'0 4ICHa OGI_HCCTBa. COBpeMeHHaﬂ XUMUs KaK HayKa CO3MJaTe/IbHAsA, Kak HayKa
BBICOKMX TE€XHOJIOTHUM HalpaBJi€Ha Ha pCIICHUE r100aJIbHBIX HpOGJ’[CM yCTOﬁ‘IPIBOFO Ppa3BUTHA YCTIOBEYECTBA — CprbCBOﬁ, OHEPIreTUYC-
CKOM, MUIIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH M OXPaHbI 3I0POBBSI.

B cootBeTcTBUM C OOMIMMH 1IEISIMHU U IIPUHIMIIAMH CPEAHEro o0Iiero odpaszoBanus cojepkanue npeamera «Xumus (10-11
KJIacchl, 0a30BBIi yPOBEHb M3Yy4EHHs) OPUEHTUPOBAHO NPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO IIOIrOTOBKY 00y4aromuxcs, Heo0xo-
JMMYIO UM U1 BEIPAOOTKH MUPOBO33PEHYECKHX OPHEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B XKU3Hb COLMYMa, IIPOIOJKEHHS 00pa30BaHUs
B Pa3IMYHbIX 00JIaCTAX, HE CBA3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocTaBnsonuMu npeaMera « XuMush» sIBJIsIIoTcst 0a30Bbie Kypebl — «Opranndeckas Xumus» 1 «O01as 1 HeopraHuuecKast Xu-
MUSD», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHHsI KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHUH 110 HEOPTaHUUECKOM XUMHUU
(c BITIOUEHMEM 3HAHUN U3 OOILEeH XUMUH) U opraHmdeckor xumun. opMupoBaHre JTaHHOW CHCTEMBI 3HAHUH [IPH U3YUEeHUH IIpeaAMeTa
obecreunBaeT BO3SMOXKHOCTh PaCCMOTPEHHS BCETO MHOI000pa3ys BEIIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHI XUMUH.

Crpykrypa cozepxanust KypcoB — «Oprannyieckas Xumus» U «O011ast 1 HeopraHuieckasi XuMush» chopMUpPOBaHa B IPOrpaMMe
10 XUMHH Ha OCHOBE CHCTEMHOT'0 TIOJIX0/]a K U3YYEHHUIO yIeOHOro MaTepraa u 00ycloBIeHa HCTOPHIECKH 00OCHOBAHHBIM Pa3BUTHEM
3HaHWM Ha ONPEIENIEHHBIX TEOPETUUECKUX YPOBHAX. TaK, B Kypce OpraHMYECKOM XMMUM BELLIECTBA pACCMATPHUBAIOTCS HA YPOBHE KJlac-
CHUYECKOM TEOpUH CTPOSHMSI OPIaHHYECKHX COCIMHEHMH, a TakXKe Ha yPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX MPEACTAaBICHUN O
cTpoeHnH BerecTB. CBeneHns 00 M3y4aeMbIX B Kypce BEIECTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOIOB JI0 CIIOMKHBIX OHOIOINYECKH
aKTMBHBIX COETMHEHUH. B Kypce opraHnuecKkoil XMMHUH TTOJTy4JaroT pa3BUTHE c(hOPMUPOBAHHbBIE HA YPOBHE OCHOBHOI'O 00IIETO 00pa3o0-
BaHU IIEPBOHAYAIBHBIC IIPE/ICTABICHNUS O XUMHYECKOH CBSA3H, KIACCH()MKAIIMOHHBIX ITPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOICTB Be-
LIECTB OT UX CTPOEHHSA, O XUMHIECKON PEaKIIUH.

Ilox HOBBIM YITIOM 3peHHS B IpeaMETe « XUMUs» 0a30BOr0 ypOBHS PACCMATPHUBACTCS M3yIEHHbIH HAa yPOBHE OCHOBHOT'O OOIIEr0
00pa3oBaHuUsl TEOPETHIECKUI MaTepuan M (PaKTOJIOrMIECKNE CBEICHUS O BEUIECTBAX M XUMMUECKOH peakuuu. Tak, B YaCTHOCTH, B
Kypce «OO1mmas 1 HeopraHn4ecKast XUMIsD» 00ydaroIuMcs IPEIOCTABISIETCS] BO3SMOYKHOCTh OCO3HATh 3HAYCHUE TIEPHOJUUECKOrO 3a-
KOHa C OOIIETEOPETHYECKUX W METOIOIOTMYECKHX MMO3UIHH, TITy0XKe MOHATh UCTOPUIECKOe H3MEeHeHHe (QYHKIMI 3TOro 3aKoHa — OT
obo0matomie 10 OOBSCHSIONIEH U IPOrHO3UP YIOIIIEH.

Ennnas cucreMa 3HaHMI 0 BaKHEHIINX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX M MPHUMEHEHHH, a TAK)KE O XUMHIECKHX
peaKnusIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHMS JomonHseTcs B Kypcax 10 u 11 kmaccoB ameMeHTaMu coep KaHus, NMEI0-
IIUMHU KYJIbTYPOJIOTHYECKHH M TPHKIAJHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT NMOHMMAaHHIO B3aMMOCBS3HM XHMHH C JPYTHMHU
HayKaMH, PaCKpBIBAIOT €€ POJIb B TIO3HABATEIHHON 1 MPAKTUYECKOH AEATETbHOCTH YETIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHNIO YBa)KEHHUS K
TIpoLIeCCy TBOPYECTBA B 00JIACTH TEOPHH M MPAKTUYECKUX NMPHIOKEHUH XMMHUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B 00IIIe-
CTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATH HH(POPMAIMIO ¥ IPUMEHSTh €€ JUIs
TIONIOJTHEHN S 3HAHUH, PeIIeHUs] HHTEIEKTyalbHBIX M SKCIIEPUMEHTAIFHBIX MCCIIeIOBAaTENbCKUX 3a7ad. B memom conepxanue yaeo-
HOTO TIpeaMeTa « XUMUSDH JaHHOTO YPOBHS M3YYEHUsI ODHEHTHPOBAHO HA ()OPMHUPOBAHUE Yy O0YJAIONIMXCS MUPOBO33PEHIECKOH OCHOBBI
JUTS| TIOHUMaHHST GUI0CO(CKUX MIIeH, TAKMX KaK: MaTepHAIbHOE €IMHCTBO HEOPraHWMIECKOTO U OPTaHHMIECKOTr0 MUpa, 00YCIOBICHHOCTh
CBOWCTB BEIIECTB X COCTABOM U CTPOCHHEM, IT03HABAEMOCTh IPUPOHBIX SIBICHUH IyTEM AKCIICPUMEHTA M PEIICHHUs] TPOTHBOPEUN it
MEXIy HOBBIMH (paKTaMM M TEOPETHUECKUMH MPEATIOCHIIKAMH, OCO3HAHHIE POIM XHUMHUH B PELICHHH SKOIOTHYECKNX MPOOIIEM, a TaKkKe
mpoGIieM cOepeXeHuUst SHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHHS HOBBIX TEXHOJIOTHI U MaTepHasoB.



B 1utane penenust 3a1a4 BOCHUTaHMS, Pa3BUTHS M COLUAIIM3AIMN 00YUJaIOIIUXCsl TPUHATHIC MPOTrPaMMOH 110 XMMHUH TTOIXOJIbI
K OIIpEEIICHUIO COIEPKAaHMUs U ITOCTPOEHHS MIPEAMETa MPeAyCMaTpUBArOT (JOPMHUPOBAHUE YHUBEPCAIBHBIX YIeOHBIX ACHCTBUIA, UMe-
fomyx 0a30BOE 3HAYEHHUE VISl PA3IMYHBIX BUJOB ACSTEINBHOCTH: PELICHHs MPoOJieM, ITOMCKa, aHAIM3a U 00padoTKK nHpopMarmu, He-
00XOIMMBIX JUIS TIPUOOPETEHNS ONbITa MPAKTHIECKON M UCCIIeOBATENbCKON EeITeIbHOCTH, 3aHIMAIOIIEi BaKHOE MECTO B IIO3HAHUA
XUMHH.

B npakTrke npernonaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs, TaK U Ha YPOBHE CpelHero odIero odpa-
30BaHUs, [P ONPEETICHUH COJIEPKAaTENbHON XapaKTePHCTHKY Lelied M3ydeHHs IpeIMeTa HallpaBIeHHeM IepBOCTEIEHHOH 3HaYNMO-
CTH TPaJUIMOHHO NPU3HAETCS POPMHUPOBAHKE OCHOB XUMHYECKON HAyKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUYECKOM
JeTEIILHOCTH YeJIOBEKa M KaK OJHOTO N3 KOMIOHEHTOB MUPOBOH KyIbTYphl. C METOIMUYECKOI TOUKH 3pEHHS TaKOH MOAXOM K ompesie-
JICHUIO LleJIei N3ydeHusl IpeaAMeETa SIBIISIETCS BIIOJTHE OTIPABIaHHBIM.

CoracHO JaHHOHM TOYKe 3pEHHs TJIABHBIMH LIENISIMU U3yUeHHs ipeMeTa « XuMusi» Ha 6a3oBoM ypoHe (10 —11 ki1.) sSBASIFOTCSE:

e  (hopMHpOBaHHE CUCTEMBI XUMUYECKHX 3HAHMI KaK BayKHEHINIEH COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OC-
HOBE KOTOPOH JIeKaT KIFOUEBBIE MOHSTH, (PyHIaMEHTaJIbHbIE 3aKOHBI M TEOPHUH XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
TIOHMMaHHe CYIIHOCTH JIOCTYITHBIX 0000IIeHII MIPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIICHHE C HCTOPHEH UX Pa3BUTHS U
CTaHOBJICHUS;

e  (hopMHpOBaHHUE U Pa3BUTHE NPEICTABICHHUI O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMHYECKUX PEaKinii, He0OX OTUMBIX
JUISl IPUOOpETEHNsT YMEHH OPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHYECKHX SIBJICHHH, HMEIOIINX MECTO B IPUPOJIE, B IIpaK-
TUYECKOM U MOBCETHEBHOM KU3HH,

®  DPa3BHUTHE YMEHUI U CIIOCOOOB JIESTENbHOCTH, CBSI3aHHBIX C HAOIOJICHHEM 1 00BSICHEHEM XUMHYECKOT0 3KCIIEpUMEHTA, CO-
OJro/ileHreM MpaBuII 0€30MacHOr0 0OpaIIEHUs C BEECTBAMH.

Hapsiny ¢ aTuMm, comeprkaTenbHas XapakTepHCTHKA 1IeNel M 3a7ad U3y4deHHs NpeaMeTa B MPOorpaMMme Mo XUMHU YTOYHEHa H
CKOPPEKTHPOBAaHa B COOTBETCTBHH C HOBBIMH IPHOPUTETAMU B CHCTEMe cpeaHero obiero oopazoanus. CeroqHs B NpenoaBaHUuM
XMMUH B OOJIbIIEH CTENEHU OTAAETCS MPEANoYTEeHHE MPAKTHYECKOW KOMIIOHEHTE COfIepKaHusi 00y4eH s, OpHEHTHPOBAaHHON Ha TIOJI-
TOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaACIOIIero He HabopoM 3HaHWUH, a (PYHKIIMOHAILHON IPaMOTHOCTBIO, TO
€CTh CHOCO6aMI/I 1 YMEHUSMH aKTUBHOI'O IOJTYYCHUS 3HAHUU U MMPUMEHCHHU A UX B peaHbHOﬁ JKU3HU JJId pCIICHUSA MPAaKTHICCKUX 3ada4.

B cBsi3u ¢ 9THM NpH U3YYEHUHU TMpeaMeTa «XUMHsS» JOMUHHpPYIOIee 3HaYCHUE MPUOOPETAloT TaKue LEeNH W 3aJaud, Kak:

ajianTanys o0yJaroluxcsl K YCIOBHAM AMHAMUYHO Pa3BUBAOLIETOCsS MUpa, GOPMHUPOBaHNE UHTEIUIEKTYAIbHO Pa3BUTOM JIHY-
HOCTH, TOTOBOW K CaM000OPa30BaHHUIO, COTPYIHHYECTBY, CAMOCTOSTEIILHOMY NPUHSATHIO IPAMOTHBIX PEIICHUI B KOHKPETHBIX KH3HEH-
HBIX CUTYAIHsIX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

(bopMupoBaHue y 00y4alOUIMXCsl KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIMI), UMEIOLIMX YHHUBEPCAILHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB JEATECIBHOCTH: PElICHHs NpoOieM, NIOMCKa, aHali3a U 00paboTKu HHPOPMAIMK, HEOOXOAUMBIX ISl IPHOOPETECHUS
OIIBITA JIEATELHOCTH, KOTOpAsi 3aHUMAET BAXKHOE MECTO B MO3HAHMH XUMHUH, a TAKXKE JUIS OLIGHKH C MTO3UIUIA IKOJIOrMYEeCKOi Oe3orac-
HOCTH XapaKTepa BIHMSIHUS BEIIECTB M XUMUUECKHUX IPOILIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPeay;

pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYaIBHBIX  TBOPYECKHX CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMo-
CTOSITENILHO MPUOOpETaTh HOBBIC 3HAHMS M0 XMMHUHU B COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTSMH, MCIOJIB30BATh COBPEMEHHBIC
HnH(pOpMAIMOHHbIE TEXHOIOTMH JIJIsl TOMCKA U aHAJIN3a YIeOHOH U HayYHO-MIOMYJISIPHON HHPOPMAIIMU XMMUYECKOTO COJePIKaHHS;

(hopMuUpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHNUS, HAOII01aTeIbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOPbIE 0OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUH XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy 00ydaronmxcs yOeKIEHHOCTH B TYMAHUCTUYECKOM HAIIPaBICHHOCTH XUMHUH, €€ BaXKHOW POITU B PELICHUH TJI0-
0aJbHBIX MPOOJIEM PAIOHAIBHOTO IPUPOJIOTIONIH30BAHNS, TOMOIHEHHS YJHEPTETHUECKUX PECYPCOB U COXPAHEHHS TIPUPOIHOTO PaBHO-
BECHs1, OCO3HAHUS HEOOXOJUMOCTH OEPEeIKHOr0 OTHOIICHHS K MIPUPOJIE U CBOEMY 3JI0POBBIO, & TAKXKE MPUOOPETEHHUS OMBITA UCIIONB30-
BaHUS MOJTY4EHHBIX 3HAHUH IS IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYaIUAX, CBA3AHHBIX C XUMHYECKUMH SBICHUSMU.

B y4ue6HOM m1ane cpemHero oomero oopa3oBaHus MpeaMeT « XUMILDy 0a30BOT0 YPOBHS BXOAUT B COCTaB IPEAMETHOM 00JacTu
«EcTecTBeHHO-HayIHBIE TPEMETBD».

Ob1m1ee 9UCTIO YacoB, OTBEASHHBIX IS U3YUEHHSI XUMUH, Ha 0a30BOM ypOBHE CpemHEro olIiero oOpa3oBaHus, COCTAaBIsAET 68
gacoB: B 10 xmacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 qaca (1 gac B Hezenmo).



COJAEP XAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKAS XUMUSIL

TeopeTnyeckne 0CHOBBI OPraHMYeCKOil XUMHHU

[Ipeamer opranmyeckoi XuMun: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAUCHHE B MOTYYEHUH HOBBIX BEIECTB U MaTepHasoB. Teopus
CTpOeHHUs opraHndeckux coenuueHmnii A. M. Byriieposa, e€ ocHoBHBIE TonoxeHNss. CTPYKTYpHBIE POPMYITBI OPraHNIECKHX BEIIECTB.
Il'omonorus, n3omepust. XuMudeckas CB3b B OpraHHUECKUX COETMHEHUSIX — OJJHHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaaccudukanyy opraHudeckrx BemecTB. HoMeHKIaTypa opraHn4ecKix COeAMHEeHnH (cucTeMaTHyecKas) U Tpu-
BHAJIbHBIE HA3BaHUS BAKHEHIINX MPEACTaBUTENIEH KITACCOB OPraHNYECKHUX BEIIECTB.

DKcneprMeHTaIbHbIE METOAbI M3YUeHHs BEIIECTB M UX MPEBPALIEHUH: 03HAKOMIICHHE C 00pa3liaMyi OPraHMYeCKUX BEIIECTB U Ma-
TepuajaMH Ha MX OCHOBE, MOJIEIIMPOBAHNE MOJIEKYJl OPTaHUYECKHUX BEIECTB, HAOIIOIEHNE 1 OITUCAHUE AEMOHCTPAIIIOHHBIX OIBITOB
TI0 TIPEBPAILEHUIO OPIraHNYECKHX BEIIECTB IIPH HAarpeBaHHM (IUIaBiIeHHE, 00YTIIMBaHIE U TOPEHHE).

Yriesonoponsl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH — MPOCTEHIINe TPEACTABUTENH aJIKaHOB: (PH3HMYECKUE U XUMU-
YecKue CBOWCTBA (peaKLiy 3aMeNIeHHs U TOPEHHS), HaX0XK/IEHHE B TIPUPOJIE, MOTydeHNEe U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHN Psifl. DTHJICH W TPOIMIEH — NPOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peaKIMy THIPUPOBaHHS, TaJIOreHUPOBAaHUS, THIpPATAIlH, OKHUCICHUS U TMOJMMEPU3aIii ), OIy4eHUE U NpH-
MEHEHHE.

Ankanuensl: Oyraguen-1,3 u metmioyramuen-1,3: ctpoeHue, BaKHEHIIIME XUMUIECKUE CBOMCTBA (peakiys mojauMepu3anuu). [1o-
JIy4eHHe CHHTETUYECKOT0 KaydyKa ¥ Pe3HHBI.

AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOIMYCCKHIA Psifl. ALCTHICH — MPOCTCUIINN MPEICTABUTENb aJIKHHOB: COCTaB,
cTpoeHue, HU3MYECKUe U XUMHYECKUE CBOMCTBA (peaKLUK THIPUPOBaHHS, raJIOr€HUPOBaHMUS, THAPATAIMU, TOPEHUSI), IOJIydeHUE U
NpUMEHEHHe.

Apensbl. benzon: cocras, cTpoenue, puznueckue U XMMHUYECKHE CBOMCTBA (PEaKIMK TaIOreHUPOBAHUS 1 HUTPOBAHUS ), TIOJy4EeHHE
U IpUMeHeHue. Tonyoan: cocmas, cmpoenue, usuieckue u Xumudeckue ceolicmsa (peakyuu 2an02eHuposanusa U HUmpo8anus), noy-
uenue u npumenenue. TOKCHIHOCTD apeHOB. ['eHeTHUEeCKas! CBsI3b MEX/Iy YIJIEBOJOPOIaMH, MTPUHAUISKAIIMMH K PA3IMYHBIM Kilac-
cam.

[IpuponHbie UCTOYHUKHU YriieBoqopoaoB. [IpupoaHsiii ra3 u nomnytHbie HedrsiHble ra3bl. HedTh U e€ npoucxoxaeHue. CriocoObt
nepepabOTKU HeTH: MeperoHkKa, KPEeKUHT (TEPMUUYECKHU, KaTaluTHIECKuit), miuponu3. [IpoaykTsl iepepadoTku HedTH, UX MpUMeHe-
HHE B POMBIIUICHHOCTH U B ObITY. KaMeHHBIH yroiab U MpOgyKTHI ero nepepaboTKH.

DKCHepUMEHTAIbHbIE METObl U3yUYeHHs BELECTB M UX IPEBpAllCHUIl: 03HaKOMIIEHHE ¢ 00pa3liaMH I1acTMacc, KaydykoB U pe-
3uHBbI, KoJuteKuuH «HedTb» 1 «YT0Mb», MOAETNPOBAaHNE MOJIEKYJl YTJIEBOAOPOAOB U IAJOTCHONPOU3BOIHBIX, IPOBEICHHE NPAKTHYE-
CKOU paboThI: OJIyYeHUE STUIICHA U U3yYEHHE er0 CBOMCTB.

Pacuérnble 3amaun.

Beruncienust o ypaBHEHNIO XUMHYIECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA MIIM IIPOAYKTA PEAKIUU T10
U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OZHOT'O U3 HCXOMHBIX BEIIECTB MM IPOLYKTOB PEAKIHH).

Kucnoponcoaep:kamnme opranudeckue coeJnHeHNsI

[penenbHble OJHOATOMHBIE CIIUPTHL. METaHOM U 3TaHOM: CTPOEHHUE, PU3NIECKUE H XMMIYECKHE CBOUCTBA (PEaKLiy C AKTUBHBIMU
MeTaJsIaMH, TaJIOr€HOBOOPOIaMH, TOpPEeHHE), pUMeHeHHe. BoopoiHble CBsI3U MeXly MOJeKyJaMH CupToB. JlelicTBuEe MeTaHOIa
1 3TaHOJIa HA OPTaHHU3M YeJIOBeKa.

MHOTr0aTOMHbIE CIMPTHL. DTHIICHITIMKOIb U TIIMIEPUH: CTPOCHHUE, (PU3ndecKne 1 XMMHUIECKHE CBOMCTBA (B3aMMOJCHCTBHE CO IIe-
JIOYHBIMHU METAJIJIAMH, Ka4EeCTBEHHAs PEAKIsd HA MHOr0aTOMHBIE CITUPTHI). JleficTBHe Ha opraHu3M 4enoBeka. [IpuMeneHne rimme-
PHUHA ¥ STUIECHIJINKOJISL.

deHo: CTpoeHUE MOJIEKYITbI, (PU3HUECKUE U XUMUUecKre cBoiicTBa. TokcnuHocTh (eHona. [Ipumenenue gpenona.

Anpperuapl U kemonsl. OopMabieTHy, aneTalbIerTH I CTpOeHHE, GU3HIECKHe U XUMHIECKHE CBOMCTBA (PEaKIMH OKUCICHHUS H
BOCCTAHOBJICHUsI, KAUECTBEHHBIE PEAKIINH), TIOMyIEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeAETbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAsh KHUCIOTBI: CTPOCHHE, (PU3NYIECKHE U XUMHUYECKUE
CBOIiCTBa (CBOWCTBaA, OOMIME JUIS Ki1acca KHCIOT, peakus dTepruuKaIm), morydeHne u npuMeHenrne. CteaprHOBast M OJICMHOBAS
KHCITOTHI KaK IPEJCTaBUTENH BBICIINX KapOOHOBBIX KHCIIOT. MBIIa KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, NX MOIOIIEE JICHCTBHE.

CroxHble 3GUpHI KaK MPOM3BOJHBIE KapOOHOBBIX KHCIOT. [ Haponn3 cioxHbIx 3¢upos. XKupsl. ['maponns xupos. Ilpuvenenne
XHUpPOB. bronornaeckast ponb KUPOB.

YTieBopl: coCTaB, KiacCU(UKAIHS YTIEBOAOB (MOHO-, TU- M TTONMcaxapuabl). [ Toko3a — mpocTeHImii MOHOCAXapHu/I: OCOOEHHO-
CTH CTPOCHHS MOJIEKYIBI, (PH3MUECKNE U XUMHUUIECKHE CBOUCTBA (B3anmozeiicTBue ¢ runpokcuaom Mean(1l), okuciaenne aMMuadHbIM
pactBopoMm okcuna cepedpa(l), BocctanoBieHne, Opo’KEHHE TITIOKO3BI), HAXOXKICHHE B TIPUPOJE, TPUMEHEHHE, OMOIOrnIecKas Pob.
dotocunTe3. PpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemrnono3a kak npupoaHsie onmuMepsl. CTpoeHne KpaxMana M IeNIrono3bl. Pu3nvecKre 1 XHMHYECKHe CBOMCTBA
Kpaxmaia (THIpOSIU3, KAUeCTBEHHAs PEaKys ¢ HOI0M).

OKcneprMeHTaTbHbIE METO/IbI N3YUCHHS BEIIECTB U MX TPEBPAIICHHUN: TPOBEICHNE, HAOMI0IeHIE 1 ONIMCAaHNE IEMOHCTPAIMOHHBIX
OITBITOB: TOPEHHE CIIMPTOB, KAUECTBEHHBIE PEAKIINN OJJHOATOMHBIX CITUPTOB (OKHCIIeHHE 3TaHoIa okcuioM Menu(1l)), MHOroaToMHbIX



cnupToB (B3ammozeicTBre raunepruHa ¢ rugpokcunom Meau(Il)), anbrernnoB (OKMCIeHHE aMMHavyHBIM PacTBOPOM OKCHIA cepe-
6pa(l) u ruppoxcunom mequ(ll), B3ammopeiicTBHe kpaxmala ¢ HOIOM), IPOBEICHNE TIPAKTUIECKONW pabOThI: CBOWCTBA pacTBOpa yK-
CYCHOM KUCJIOTBI.

PacuérHble 3amaun.

Berumcienust no ypaBHEHHIO XUMHYECKOH peakiyy (Macchl, 00bEMa, KOIMIECTBa HCXOHOTO BEIECTBA WK ITPOTYKTa PEaKIUH 110
W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OTHOT'O M3 MCXOAHBIX BEUIECTB WM IIPOAYKTOB PEAKIIIH).

A3oTcozeprKalie opraHmIecKrue COeTNHEHNSI.

AMMHOKHUCIIOTHI KaK aM(oTepHbIe opraHndeckue coeanHeHns. Pu3nueckne 1 XUMHIECKHE CBOHCTBA aMUHOKHUCIIOT (Ha pUMepe
runuHa). bronorndeckoe 3HaueHne aMUHOKUCIOT. [lenTubl.

Benku xax npupoaHbIe BHICOKOMOJIEKYIISIpHBIE coetnHeH . [lepBruHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OelkoB. XUMHUUECKHE
CBOMCTBa OEJIKOB: THIPOJIN3, ACHATYPALHs, KAUeCTBEHHBIE PEaKIMU Ha OCIIKH.

DKcnepruMeHTaIbHbIE METO/IB M3YUeHHs BEIECTB U MX MPEBpaIIeHNI: HaOII0IeHUE U ONTUCAaHHUE IEMOHCTPAIIMOHHBIX OIIBITOB: JIe-
HaTypauus OeJIKOB NPU HArPEBaHUH, [IBETHBIE PEaKIINU OEITKOB.

BbicokoMoitekyasipHbIE COeTNHEHMSI

OCHOBHBIE TIOHSTHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COCANHEHUIT: MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEIeHb NOoJInMepH3a-
LUK, CPEIHssE MOJIeKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTUHEHUH — MOJIMMEPH3alus U TOJUKOH-
JICHCAILIHS.

DKcnepuMeHTaTbHBIE METO/IbI M3YUEHHS BEIECTB M UX TPEBPAICHHI: 03HAKOMIICHHE C 00pa3IaMy MPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpenMeTHbIX CBs3€H IPU U3y4eHHH OpraHrnydeckoil xumun B 10 ki1acce ocyiiecTBsieTcs: uepe3 HCIoIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHH, TaK M MOHSITHH, SBISIONIMXCS CUCTEMHBIMH JUIsl OTIIENBHBIX IPEIMETOB €CTECTBEHHO-HAYY-
HOT'O IIMKJIA.

OO1IMe ecTecTBEeHHO-HAYYHbIE MOHSTHUS: SIBJICHNE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIN3, CHHTE3, KIIacCCU(pHKALIUS, Tie-
PHOIUYHOCTD, HAOIIOICHHE, H3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHUE.

®dusnka: Marepus, SHEprHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SJHEPreTHYECKUH YpPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEUIEeCTBa, (PM3MUECKUE BEINUNHBI U SJMHUIIBI UX U3MEPEHHUSI.

buosorus: kietka, opraHusM, ouocgepa, 0OMEH BEIIECTB B OpraHu3me, (HoTocuHTe3, OHOIOTHYECKH aKTUBHBIC BellecTBa (OeKH,
YIIIEBOIBI, XKHUPBL, (PEPMEHTEI).

I'eorpadus: MuHEpabl, TOPHBIC OPOABL, TIOJIE3HbIE HCKOIIAEMBIE, TOIUIUBO, PECYPCHL

TexHoMOrusA: NUIIEBbIe NPOAYKTHI, OCHOBBI PALOHAIBLHOI'O MIUTAHMS, MOIOIIE CPENICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHUE Tpe-
IapaTsl, MaTEpHANIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASI U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI XUMHH

XUMHUYECKUiA diieMeHT. AToM. SIpo aToMa, M30TOIbl. DJIEKTPOHHAsE 000JI0uKa. DHEPreTHYeCKue YPOBHH, MOJYPOBHU. ATOMHbIE
opburany, s-, p-, d- snementsl. OCOGEHHOCTH PACIpeneICHHs NIEKTPOHOB MO OPOHUTAISAM B aTOMaX 3JIEMEHTOB MEPBBIX YETBIPEX
NIEPHOJIOB. DJIEKTPOHHAS KOH(UTYpaLHs aTOMOB.

[epuomuueckuit 3akoH u [lepuoandeckas cucrema xummdeckux smeMenToB . V. MenneneeBa. CBs3b IepHOINIECKOTO 3aKOHA
u [leproamgeckoit cructeMbl XuMudecknx 3aeMeHToB 1. V. MenneneeBa ¢ COBpeMEHHOI TeOpHel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH
WN3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BELIECTB 110 IPYIIAM H IepHoiaM. 3HaUCHHE
MIEPHOANYECKOT0 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. BUbl XMMUUECKOil CBsI3M (KOBaJIEHTHAsI HETIOSIPHAS M TIOJIIPHAs], HOHHAs!, METaJlInIe-
ckas). MexaHn3Mbl 00pa30BaHMsI KOBAJCHTHONW XMMHUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOpPHBIN). BomoponHas cBS3b.
BanentHocTs. DnekTpooTpuiaTensHOCTh. CTENeHb OKNCIeHNs. VIOHBI: KATHOHBI M aHHOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIIIMYECKUX Pe-
mETOK. 3aBUCHUMOCTE CBOIMCTBA BEIIECTB OT THUIA KPUCTAJUTMICCKOMN PETIETKIL.

[onsiTre 0 aAucnepcHsIX cucTeMax. MIcTHHHbBIE M KOJUTOMIHBIE pacTBOPHI. MaccoBasi IONs BELIECTBA B PACTBOPE.

Knaccudukarms HeopraHndecknx coennHeHni. HoMeHKIaTypa HEOpraHMIecKHX BemlecTB. | eHeTndeckasi CBsI3b HEOpraHMde-
CKHX BEIIECTB, IPUHAISKAIINX K Pa3INIHBIM KIIacCaM.

Xumuaeckas peaknus. Kinaccnpukanms XUMAYECKAX PEaKIui B HEOPTaHUIECKON W OPTaHMIECKON XUMHUH. 3aKOH COXPaHECHHS
MAacChl BEIIECTB, 3aKOH COXPAHEHMS M MPEBPAIIECHNS SHEPTUH NTPH XUMHUYECKUX PEaKIHAX.

CKOpOCTh peakiuy, e€ 3aBUCHMOCTh OT Pa3NMUHBIX (pakTopoB. OOpaTUMBIC peakiuu. XUMIYecKoe paBHOBecHe. DaKTopbI, BIH-
SFOLIME HA COCTOSIHUE XuMmdeckoro paBHoBecus. [Ipunmmn Jle Hlarense.

OnexTponuTHyeckas aucconuayst. CHibHbIE U ciaa0ble 37eKTponuThl. Cpesja BOAHBIX PACTBOPOB BEIIECTB: KUCTast, HEHTpaIbHAasl,
IeToYHasl.

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIE PEAKIIUH.



DKCIIepUMEHTATBHBIC METOBI H3YYCHUS BEIIECCTB M UX MPEBpalleHuid: qeMoHcTpanus Tabmui «[leprogudaeckasi cucTeMa XUMHU-
yeckux 31eMeHToB JI. Y. MenneneeBay, n3ydeHne MoIeleH KPUCTAIUTHUYSCKIX PEMIETOK, HAOMIOACHUE U OIMCAHNEe IEMOHCTPAIIHOH-
HBIX U JIAOOPaTOPHBIX OIMBITOB (pa3joKEHUE MEPOKCHIA BOAOPONA B MPUCYTCTBHU KAaTaIH3aToOpa, ONPEACICHUE CPEIbl PacTBOPOB
BEIIECTB C ITOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA, PEaKI[MA HOHHOTO OOMEHa), TIPOBEICHIE MPAKTHIEeCKON paboThl «BiusHuE pas-
JIUYHBIX (PAKTOPOB HA CKOPOCTh XUMIUYCCKON PEaKITUID».

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSAM XUMHUYCCKUX PEAKITHiA, B TOM YHCIIC TEPMOXHUMUICCKUE PACUETHI, pACUETHI C UCIIONH30BAaHUEM TTOHSITHUS
«MaccoBas JOJIS BEIIECTBAY.

Heoprannuyeckasi xumust

Hewmeramner. [Tonoxenne HemeraioB B [lepronmdeckoit cucteMe xumudeckux 3nemenToB JI. Y. MeHneneeBa 1 0COOCHHOCTH
CTpOCHUS aTOMOB. DHM3HYECKUE CBOMCTBA HEMETAUIOB. AJUTOTPOIHS HEMETAJUIOB (Ha IpuMepe KHUCIopoa, cepsl, hochopa u yriie-
pona).

XUMUUECKUE CBOMCTBA BaXXHEUIINX HEMETAUIOB (TaJIOTCHOB, CEphI, a30Ta, ocdopa, yriepoaa U KPeMHHUS) U UX COCTUHCHUN
(OKCHTOB, KUCTIOPOACOMEPIKAIINX KHCIIOT, BOIOPOTHBIX COCTUHCHUI).

[IpuMeHeHrEe BaXKHEHIITIX HEMETAIUIOB M UX COCIMHCHUH.

Meramnbl. [lonoxxkenne meramioB B Ilepuoguyeckoit cucreme xumudeckux anemeHToB J[. M. MenneneeBa. OcobeHHOCTH
CTPOCHUS JICKTPOHHBIX 000J0YEK aTOMOB MeTa/uToB. O0nme (Gr3nuecKre CBOMCTBA MeTa/UTOB. CIUTaBbl METALIOB. DJICKTPOXUMHU-
YeCKUH psJ HaNlpsDKEHUH METaslioB.

XUMUUECKUE CBONCTBA BAKHECHIIIMX METAJUIOB (HATPUH, KaJlMid, KaJbIMi, MArHUH, aJFOMUHUH, [IMHK, XPOM, XKEJIe30, MEb) M UX
COETUHEHUH.

OO1rue criocoOb! MONTydeHHs: METaJUIOB. [IpUMeHeHnEe METaJIOB B OBITY M TEXHHUKE.

DKCHepUMeHTATbHBIE METO/IbI N3YYEeHHUS BEIIECTB M X MPEBPAICHUI: H3ydeHHEe KOIICKINN «MeTaibl U CIuIaBbl», 00pa3ioB
HEMETaJIJIOB, PElICHHE YKCIIEPUMEHTAIBHBIX 3aJia4, HAOII0JICHHE U ONMCAHUE JIEMOHCTPAIIMOHHBIX M JJa0OPATOPHBIX ONBITOB (B3au-
MOHCﬁCTBHC TUAPOKCHA aJIIOMHUHUA C paCTBOpaMU KHUCJIOT U meJIo‘{ei/'I, Ka4Y€CTBEHHBIC PCAKIIMU HAa KATHOHBI MeTa.]'IJ'IOB).

PacuéTHble 3aaaun.

Pacuérbl Macchl BellecTBa Wi 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM 00BEMY OHOT'0 U3 YYaCTBYIOIIHX
B PEaKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NPOJAYKTOB PEAKIIMH, €CIIH OJJHO U3 BEIIECTB UMEET IIPUMECH.

Xumus v )KM3Hb

Posb xumum B oOecrieueHnH YKOIOTUY ECKOM, JHEPTeTHYECKO 1 MUIIEBOI 0€30MaCHOCTH, pa3BUTHU MeIULIMHEL. [loHsATHE O HayY-
HBIX METOJaX MO3HAHUS BEIIECTB U XUMHUECKHUX PEaKIIHil.

[peacraBnenust 06 0OIIUX HAYYHBIX MPUHILIUNAX TPOMBIIIICHHOTO TOJIYYSHHUS BAYKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEPHUAJOB: BaXHEUIINE CTPOUTENIbHBIE MaTepHasbl, KOHCTPYKUHOHHBIE MaTepHaIbl, KPACKH,
CTEKJI0, KepaMHUKa, MaTepUallbl ISl JJIEKTPOHUKH, HAHOMATepUallbl, OPraHMYECKUE U MUHEPAJIbHBIC YI0OPEHUsL.

XuUMHs 1 37I0pOBbE YEIOBEKa: paBHiIa UCIIOJIb30BAHUs JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0e30MacHOr0 UCIOJIb30BaHUS Mpe-
napaToB OBITOBOM XMMUU B MOBCETHEBHOMN JKU3HH.

MexXnpeaMeTHBIE CBSI3U.

Peanuzanust MeXnpenIMeTHbIX CBs3ell NpH M3YueHHUH OO0l 1 HeopraHnieckod XuMun B 11 Kilacce OCYyIIECTBISIETCS Yepe3 Hc-
MOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK ¥ NOHSATHUM, SIBISIOIUXCS CUCTEMHBIMH JJIsl OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAyIHOT O IIUKJIA.

OO1Me ecTecTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIH (DaKT, TUMoTe3a, 3aKOH, TEOpUs, aHAITU3, CHHTE3, KIIAaCCU(PHKAIHS, TePHOINY-
HOCTb, HaOJIIOICHHE, SKCIIEPUMEHT, MOJISTUPOBAHHUE, H3MEPEHHUE, SIBJICHHE.

OdusnKa: MaTepus, YHEPTHUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, N30TOII, PaINOAKTUBHOCTH, MOJIEKYJIa, YJHEPreTHIe-
CKHI YpOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBa, (PM3UUECKUE BEIMYUHBI U SIUHUIBI MX H3MEPEHUs, CKO-
pOCTb.

Buonorus: xieTka, opraHu3M, SKOCUCTeMa, broctepa, MaKpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IbI, TOJE3HBIC HCKOMAEMBbIE, TOILIHBO, PECYPCHI.

TexHomorHsA: XUMHYECKas MPOMBIIIICHHOCTh, METAJLTYPTHS, TIPOU3BOJICTBO CTPOUTEIBHBIX MATEPHAJIOB, CEIHCKOX03IHCTBEHHOE
MIPOU3BOJICTBO, MHIIEBAasi MPOMBIIUICHHOCTD, (hapMalleBTHUYEeCKasl MPOMBIILICHHOCTh, MPOU3BOJCTBO KOCMETHUECKHUX IMPENapaToB,
TIPOU3BOJCTBO KOHCTPYKITMOHHBIX MAaTEPUAIIOB, YIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOT UH.



[TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUM S [TPOI'PAMMEI 110 XMW HA BA30BOM YPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUNA
JIMYHOCTHBIE PE3YJIbTATDI

@I'OC COO ycranasnuBaeT TpeOOBaHMA K pe3ylbTaTaM OCBOSHHS 00yHarOIMMHUCS TIPOrpaMM CpeJHEro o0mero odpa3oBaHus (JIn4-
HOCTHBIM, METalpeIMETHBIM H IIPeAMETHBIM). HaydHO-MeToMiueckoif OCHOBOI JUIst pa3paboTKH INIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
MIPOrpaMM CPEIHETO O0IIero 00pa30BaHMs SBISETCS CUCTEMHO-IESITEIEHOCTHBIN TTOIXO/1.

B cooTBeTcTBHM € CHCTEMHO-ESTENEHOCTHBIM MTOAXO0I0M B CTPYKTYPE JTMYHOCTHBIX PE3yIbTaTOB OCBOSHHMS MpenMeTa « XUMHSD) Ha
YPOBHE CpEAHEro 00I1Iero 00pa3oBaHusl BBIJIENICHBI CIIETYIOIIIE COCTABIISIOIINE:

0CO3HaHHE 00YYaIOMIUMHUCS POCCHUICKON TPaKTaHCKOW MIEHTUIHOCTH — TOTOBHOCTH K CAMOPa3BHUTHIO, CAMOCTOSITEIbHOCTH U CaMo-
OITPE/IEIICHHIO;

HaJIMYMe MOTHBALIMH K 00y4EHHIO;

LieJICHATIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIICHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPHYECKUX TpaJuLuii Oa-
30BOM HAYKU XHMUY;

TOTOBHOCTH U CITOCOOHOCTH 00Y9aOIINXCsl PYKOBOACTBOBATHCS B CBOCH /IS TEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, NIPH-
CYIIMMHU LEJOCTHON CHCTEME XUMHUYECKOro o0pa3oBaHus;

HaJIMYUe TPaBOCO3HAHUSI DKOJIOTMUECKON KYJIBTYPBI U CIIOCOOHOCTH CTABUTB IIENIU U CTPOUTH KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE PE3YNIbTATHl OCBOCHHS MPeAMeTa « XUMHUS» TOCTUTAIOTCS B €IMHCTBE YUeOHON M BOCIIUTATEIBHOM JIEITELHOCTH B CO-
OTBETCTBHU C TYMaHHCTHYECKUMH, COLIMOKYIIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU W HJI€ajlaMU POCCHHCKOr0 TpaskaaH-
CKOro 00IIeCTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU M ITPAaBUIIAMH TIOBEJICHUSI, CIIOCOOCTBYIOLIMMH MPOLIECCaM CaMONO3HAHMS, caMopas-
BUTHSI M HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00y4aIOIINXCsl.

JInyHOCTHBIE PE3YNIBTATHl OCBOEHUS MpeAMeTa «XUMHSD» OTpaXKaroT c(hOPMHUPOBAHHOCTD OIbBITA MO3HABATEILHOM W MPAKTHYECKOH
JACATCIbHOCTH 06yqa}0Lu1/1xc;( 1o p€ajn3aluu MpUHATHIX B O6I_HGCTBG HeHHOCTeﬁ, B TOM YHUCJIC B HaCTHU:

1) rpaaaHCKOro BOCHUTAHUSI:

0CO3HaHHs 00Y4YAIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX NIpaB M 00s3aHHOCTEH, yBaKEHHs K 3aKOHY H ITPABOIOPSIKY;

MpeaACTaBJICHUA O COUUAJIBHBIX HOpMax M IpaBujIaxX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBC,

TFOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIIBHOCTH IIPHU CO3JaHUN y‘le6HbIX IMPOCKTOB, pECHICHUN y‘IC6HBIX U IMO3HABATCJIbHBIX
3a71a4, BBINTOJJHCHUNU XUMHUYCCKUX DKCIICPUMCEHTOB,

CHOCOOHOCTH TOHMMATh W IIPUHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY ¥ apryMEHTBI IPYTHX MPH aHAJIHM3€ Pa3IMYHbIX BUJOB yueOHOM
JIeATENbHOCTY;

2) NIATPHOTHYECKOr0 BOCIIUTAHMUS:

LICHHOCTHOT'O OTHOIIECHUSI K UICTOPUIECKOMY M HAyYHOMY HaCJIEIUI0 OT€4YECTBEHHON XUMMUY;

YBa)XEHUsI K IIPOLIECCY TBOPUYECTBA B 00IACTH TEOPUH U IPAKTHUECKOr0 MPUMEHEHHSI XMMHUM, OCO3HAHUS TOT'0, YTO IOCTHKEHUS HAYKU
€CTh Pe3yNbTaT JUINTEIbHBIX HAOII0ACHUH, KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSHHOIO TPYIa YYEHBIX U IIPAKTHKOB;

HHTepeca U I03HABaTENIbHBIX MOTHUBOB B IOJIy4€HHH U OCIEAYIOLIEM aHaIu3e HHQOPMALUK O EPEAOBBIX JOCTHXEHUAX COBPEMEH-
HOM OTE€YECTBCHHOM XHMMMUU,

3) IyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUSI, 3THUECKOT O IOBEICHUS;

CIIOCOOHOCTH OLICHUBATH CUTYallUH, CBA3aHHBIE C XHMUYECKHMHU SABICHISAMH, H IPUHAMATh OCO3HAHHbIE PELICHNS, OPHEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OIIEHHBAThH CBOE MOBE/ICHNE U IIOCTYNKH CBOMX TOBAPHIIEH C TO3ULIKI HPAaBCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE
MIOCJIEICTBUI 3TUX ITOCTYIIKOB;

4) (popMupoOBaHuSs KYJIBTYPBI 310POBbSI:

TIOHUMAaHUS LIEHHOCTEH 3J0pOBOr0 M 0€301acHOro 00pasa KI3HH, HeOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
(bU3HYECKOMY ¥ ICUXUYECKOMY 370POBBIO;

COOIFO/IEHHS TIPaBHII 0€30IacHOTO OOpAIIEeHHs C BEIIECTBAMHE B OBITY, IIOBCETHEBHOM KU3HU U B TPYAOBOH NS TEIHHOCTH;

TIOHMMaHHUS [IEHHOCTH IIPaBWJI HHANBUAYAIbHOTO U KOJIEKTUBHOTO O€30I1aCHOTO MTOBEACHHS B CUTYANUSIX, YTPOYKAIOIINX 310POBBIO
U JKU3HH JIIOACH;

OCO3HAHUS TTOCIECTBUI U HETIPUATHSA BPEAHBIX MPUBbIUCK (YIOTPEOICHHUS ANKOr0iIsl, HAPKOTHKOB, KypEeHHs);

5) TpyA10BOro BOCIIMTAHUS:

KOMMYHHUKAaTUBHON KOMITIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENBCKOM NEATENFHOCTH, OOIECTBEHHO MOJIE3HON, TBOPUECKOH B APYTHX
BH/AAX JEATEIHHOCTH;

YCTQHOBKH Ha aKTMBHOE YJacTHE B PEIICHUH MPAKTHIECKUX 3a/1a9 COIMAIBHON HAIIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJbI);

MHTEpeca K MPaKTHIECKOMY M3Y4EHHIO POeCCHi pa3IMdHOro pojia, B TOM YHCIIE Ha OCHOBE IPIMEHEHHS IPEAMETHBIX 3HAHHH 110
XVMHUY,

YBaKEHUS K TPYAY, JIOIIM TpyJa U pe3ylnbTaTaM TPYIOBOH AESTEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HHANBHIYaIbHONW TPaeKTOpUH 00pa3oBaHus, Oymymier mpodeccun 1 peaar3anni COOCTBEHHBIX
KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 001I1ecTBa;

6) IK0IOrMUEeCKOr0 BOCIIMTAHUS



AKOJIOTHYECKH [[EIecO00pa3HOro OTHOIICHUS K MPHUPOE, KaK MICTOUYHHUKY CYIICCTBOBAHUS KU3HU Ha 3eMIIC;

MTOHUMAHUS TII00aTHHOTO XapaKTepa dKOJOTMISCKIX MPoOIeM, BIUSHUS SKOHOMHYICCKHX MPOIECCOB HA COCTOSHHE MPHUPOIHON U
COIMATEHOM CPEJIbT;

0CO3HAHMS HEOOXOIUMOCTH HUCIIONB30BaHHS JTOCTIDKCHUN XUMHH [UTS PEIICHHUS BOMPOCOB PANMOHAIBEHOTO IMPUPOAOTIOIH30BAHNS;

AKTUBHOTO HEMPUATHS ICHCTBUH, IPUHOCSIIINX BPEI] OKPYKAFOIICH MPUPOIHOH Cpelie, YMEHUS POTrHO3UPOBATh HEOIATrONPUSTHBIC
9KOJIOTHYECKHUE MOCIECTBHS PEATPUHUMAEMBIX JICHCTBHI U IPEAOTBPAIATh HX;

HAJIMYHS Pa3BUTOTO SKOJIIOTUIECKOTO MBIIUICHHS, YKOJTOTHUYECKON KYIIETYPHI, OTBITA IEITSIBHOCTH KOJIOTMICCKOI HAPaBIICHHOCTH,
YMEHHUSI PYKOBOJICTBOBAThCS MU B TO3HABATEIBHONW, KOMMYHHKATHBHOW W COIMANBHOW MPAKTHKE, CIOCOOHOCTH M YMCHHS aKTUBHO
MIPOTHBOCTOSATH HICOIOTUU XeMohoOuwy;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIONIETO COBPEMCHHOMY YPOBHIO Pa3BUTHs HAYKUA W OOINECTBEHHOW IMPAKTHUKU;

MTOHUMAaHUS CeNU()UKA XUMUK KaK HayKH, OCO3HaHUSA ¢€ PO B (QOPMUPOBAHUU PAIIHOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3aHUU
IIEJIOCTHOT'O MPENICTABIICHHUS 00 OKPYKAIOIIEM MUPE KaK O €IHHCTBE MPUPOBI M YETIOBEKA, B MMO3HAHUY MIPHPOIHBIX 3aKOHOMEPHOCTEH
U pEUICHUH MPOOIEM COXpaHEHHS MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAUMMOCTH XUMHH JIUISI COBPEMEHHOM ITMBHJIM3AIMA: B €€ TYMaHUCTUYCCKON HAMPaBICHHOCTH M BaKHOU
POJIH B CO3JTAaHUM HOBOWM 0a3bl MaTEPHATIBHON KYJIBTYPHI, PEIICHUN II100ATBHBIX MPOOIEM YCTOWYMBOIO PA3BUTHS YEIOBEUSCTBA — ChIPh-
€BOM, YJHEPTreTHYCCKOM, TMIIICBOI M 3KOJIOTUYECKOM 0€30MaCHOCTH, B Pa3BUTUH MEIHUIIMHBI, 00CCIICYCHUH YCIOBHI YCIEITHOrO Tpyaa U
9KOJIOTHUECKH KOM(DOPTHOM JKU3HU KaXKJIOTO YICHA OOIIECTBA;

€CTECTBECHHO-HAYYHON IPAMOTHOCTH: IMOHUMAaHHS CYIIIHOCTH METOJI0B TO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCO0-
HOCTH UCIOJIb30BaTh MOTyJaeMble 3HAHUS JJIs aHAJIN3a U OOBSICHEHUS SBJICHUIN OKPYXKAIOIIEro MUPA M MPOUCXOJSIINX B HEM U3MEHE-
HU, yMEHHUS JeIaTh 000CHOBaHHBIC 3aKIIIOYCHHUS HA OCHOBE HAYYHBIX (hPaKTOB M MMEIOIIMXCSI JAHHBIX C IIEJTBIO MOTYUCHHS JOCTOBEPHBIX
BBIBOJIOB;

CHOCO6HOCTI/I CaMOCTOATEIIbHO UCIIOJIB30BATh XUMHWYCCKUEC 3HAHUA IJIs1 pemeHm{ npo6neM B peam)Hbe JKNU3HCHHBIX CI/ITyaLII/ISIX;

UHTEpeca K O3HAHHUIO U UCCIICI0BATENbCKOM EITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHHUU MO XHU-
MHUHU B COOTBETCTBUU C )KU3HCHHBIMU l'IOTpe6HOCTHMI/I;

UHTEepeca K 0COOCHHOCTSM TPY/a B Pa3IMYHBIX chepax npodheccuoHaTbHOM AesTeNbHOCTH.

METAINPEJIMETHBIE PE3YJIBTATbBI

MeranpeqMeTHble pe3yJabTaThl OCBOCHUsI Y4EOHOro mpenmera «XHMUs» Ha YPOBHE CpPeJHEro olIIero o0pa3oBaHHs BKIIOYAIOT:

3HAYUMBIE [UIs1 POPMHUPOBAHUS MHUPOBO33PEHUS 00yUAIOLIMXCSl MEXKTUCIUILIMHAPHBIE (MEXIPEIMETHBIE) O0LeHAYYHbIC TIOHSATHS,
OTpaXkarolIye [EeJIOCTHOCTh HAYYHOM KapTHHBI MUpa M CHEU(PHUKY METOJOB MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTe-
pHsl, BEILIECTBO, DHEPI'Hs, SIBJICHHE, MPOLIECC, CUCTEMa, HAy4HbIi (aKT, IPUHIHMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIE/I0-
BaHKe, HAOJIO/ICHNE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyrue);

YHUBEpCaJbHbIC y4eOHbIe ACHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHBIE, PErYISTHBHBIC), oOecneynBarone GopMUpOBaHHE
(YHKIIMOHATBHON IPaMOTHOCTH U COLIMAILHON KOMITETCHIIMH 00Y4alOIInXCs;

CHOCOOHOCTH OOYYAIOIIUXCS KCIOJIB30BATh OCBOCHHBIE MEXK TUCIUILIMHAPHBIE, MUPOBO33PEHYECKHIE 3HAHUS i YHUBEpPCAIbHbIC yueO-
HbIE IEICTBUS B IO3HABATEIBHON U COLIMATILHON MIPAKTHKE.

MeranpeaMeTHble pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCABHBIMH YUeOHBIMU ITO3HABATEIbHBIMU, KOMMYHHKATHBHBIMU U Pe-
TYJISITUBHBIMH JICHCTBUSIMH.

OBJjajieHNe yHUBEPCATbHBIMH Y4€GHBIMYU M03HABATEILHBIMHU JeHCTBUAMM:

1) 6azoBbIe JOrHYecKne AeiCTBHS

CaMOCTOSTENLHO (POPMYIHPOBATH U aKTYaTU3UPOBATH POOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OIIPEJICIISATh LEH NEATeIbHOCTH, 3a/1aBast TApaMeTPhl U KPUTEPUH UX JOCTHIKEHHS, COOTHOCHTh PE3YJbTATHI IEITEILHOCTH C OCTaB-
JIEHHBIMH TLIENSIMH,

HCTIONIb30BAaTh MPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIILICHUS — BBIIEISTh XapaKTepPHbIC MPU3HAKY MMOHSITHH U YCTaHABIIHU-
BaTh UX B3aUMOCBSI3b, HCIIOIB30BATh COOTBETCTBYIOIINE TIOHSTHUS JUIsl OOBSICHEHHUS OTENbHBIX (hAKTOB U SIBICHUIL,

BBIOMpATh OCHOBaHUS M KPUTEPHH JUTS KIacCU(UKAIIMH BEIIECTB U XMMUUECKUX PEaKIINii;

YCTaHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBSA3U MEXKY U3y9aeMbIMH SIBICHUSM,

CTPOUTD JIOTUYECKUE PACCYIKACHHS (MHIYKTUBHBIC, ISIyKTUBHBIC, 10 AHAIIOTHH), BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pac-
CMaTPHUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBIBOJIBI U 3aKIIFOUCHUS,

MPUMEHATh B MPOLECCE MO3HAHMS, UCIIONIb3yeMbIE B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MPEOOPA30BhIBATH MOJCIHHBIC
MPE/ICTABICHHUS — XUMUYIECKHI 3HAK (CUMBO) 3JIEMEHTa, XUMUYecKast popMyria, ypaBHEHHE XUMUIECKON PEeaKIMy — IPH PEIICHUH yiaeo-
HBIX TIO3HABATENHHBIX U MPAKTHYECKUX 3a/1a4, MPUMEHSTh HA3BaHHBIC MOJIEIbHbIC PECTABICHUS IS BBISBICHUS! XapaKTEPHBIX MPH-
3HAKOB U3y4aeMbIX BEIECTB U XUMHUYECKUX PEaKIIUi.

2) 6a30BbIe HUCCAeI0BATENHCKHE TeHCTBHS:

BIIAICTHh OCHOBAMH METOJIOB HAYTHOT'O TTO3HAHMUS BEIECTB U XUMHUYCCKHUX PEAKIINIA;

(hopMynHpOBaTH IETH U 3aJaYl MCCIICAOBAHIS, UCIIONB30BATh ITOCTABICHHBIE  CAMOCTOSTEIFHO CPOPMYIHPOBAHHEIE BOMPOCH! B
Ka4eCcTBE MHCTPYMCEHTA TIO3HAHMS U OCHOBHI TS (HOPMHUPOBAHMS TUIIOTE3BI MO TIPOBEPKE MPABIIIEHOCTH BBICKA3bIBAEMBIX CYXKICHUI,



BJIaJICTh HaBBIKAMHM CAMOCTOSITENILHOTO IUIAHUPOBAHMS M NPOBEICHUS YUCHHYECKHUX SKCHEPHMEHTOB, COBEPILICHCTBOBATh YMEHHUS
HaOIIOaTh 32 XO/IOM IIPOIIECcCa, CaMOCTOSTENILHO NPOrHO3UPOBATh €T0 Pe3yNbTaT, (OPMYIHPOBaTh OOOOIIEHNS W BHIBOJBI OTHOCH -
TEJIFHO IOCTOBEPHOCTH PE3YAbTATOB HCCIIEIOBAHHS, COCTABIATH 00OCHOBAaHHBIN OTYET O MpOeTaHHON padore;

TIPUOOPETATh OMBIT YIEHHYECKOH HCCIIEI0BATENIHLCKOM M MPOEKTHON AESTEIBbHOCTH, TPOSIBIISTH CIIOCOOHOCTh M TOTOBHOCTH K CaMo-
CTOSITEIFHOMY TIOMCKY METOJIOB PELICHHSI MPAKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3JInHBIX METOIOB IIO3HAHUSL.

3) padora ¢ nHdopmanmeii:

OPHUEHTHPOBATHCS B PA3TMYHBIX HCTOYHHKAX MH(POPMAIMHK (HAYYHO-MOMYJISAPHAS JTUTEPaTypa XUMHUUECKOTO CONIEPIKaHHsI, CIPaBOY-
HBIE TT0c0o0usI, pecypchl MHTepHeTa), aHaTM3UPOBaTh HHPOPMAINIO Pa3INIHBIX BUAOB B (JOPM MPEACTABICHUS, KPUTHUECKN OLICHUBATh
€€ JJOCTOBEPHOCTh U HEPOTUBOPEUNBOCTD;

(hopMyIHpOBaTh 3aNPOCHl M IPUMEHSATH Pa3IMUHbIE METOJIBI TIPH TIOMCKE M 0TOOpe WHPOpPMAIMK, HEOOXOMUMOH ISl BBITOTHEHHS
yueOHBIX 3a7a4 ONPEAETEHHOrO TUIIA;

MpUOOpETaTh OIBIT HCIONIB30BaHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTWH W pa3iMYHBIX TOHCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BEIOMPATh ONTUMAIIBHYIO (hOpMY NpeicTaBIeHUs] HHPOpMaIUK (CXeMBbl, TpaduKu, JUarpaMMbl, TaOIHIBI, PUCYHKH
U IIpyrHe);

WCIIONIb30BaTh HAyYHBIN S3bIK B KAYECTBE CPEICTBA MPU padOTe ¢ XUMHIECKON MH(pOpManuel: IPUMEHITh MeXIpenMeTHble ((hu3u-
YeCKHe U MaTeMaTHYECKHe) 3HAKK U CUMBOJIBL, ()OPMYIIbI, aO0OpeBHATYpPBI, HOMEHKIIATYPY;

HCIIONIb30BaTh M NPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIITHOCTH.

OBgjajeHne yHHBEPCATbHBIMHE KOMMYHUKATHBHBIMH JI€fiICTBUSIMU:

3aJ1aBaTh BOMPOCHI 0 CYIIECTBY 00CYXKJaeMOl TEMBI B XO/I€ JJHajiora W/WiK JUCKYCCHHU, BBICKa3bIBaTh HEH, POpMyYIUpOBATh CBOH
MIPE/ITIOKEHHsT OTHOCHTENIFHO BBITOTHEH U ITPEATI0KEHHOH 3a/1auu;

BBICTYNATh C IPE3eHTAIMEl Pe3yNIbTaTOB MMO3HABATENBHOM JIESITENIbHOCTH, MOTYYEHHBIX CAMOCTOSITEIEHO MJTH COBMECTHO CO CBEPCT-
HHUKaMU TIPU BBITIOTHEHUH XUMHYECKOT0 SKCIIEPUMEHTa, MPAKTHYECKOH pabOoThI 10 MCCIEIOBAHHIO CBOWCTB M3y4aeMbIX BEIECTB, pea-
JIU3alUHY y4eOHOro MpoeKTa U GopMyITUPOBATH BHIBOBI 10 PE3YIbTaTaM MPOBEAEHHBIX MCCIENOBAHHUI MyTEM COTJIACOBAHUS TTO3UILIUHA B
Xojie 00CyX/IeHHsI 1 OOMEHa MHEHHUSIMH.

OBgJjajieHne yHUBEPCATbHBIMH PEryJIsITHBHBIMY AeCTBUSIMM:

CaMOCTOSITENILHO TJIAHUPOBATH U OCYIIECTBIISITH CBOIO MMO3HABATENBHYIO JIEATENLHOCTD, ONpeelss e€ 1elu U 3aJaqk, KOHTPOJIUPO-
BaTh U 110 Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH TPeyIaraeMblil alTOPUTM JISUCTBUI IIPH BHIIIOJHEHUH YUeOHBIX M UCCIIEI0BATEILCKIX
3aja4, BEIOMpaTh Hanbomnee S(PPEKTUBHBIN CIIOCOO UX PElIeHHs C YUETOM MONTYYEHHs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHX peak-
LUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIESITENbHOCTH HA OCHOBE CaMOaHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

IIpenmerHsble pe3ynbpTaThl OCBOEHUs Kypca « OpraHudecKkast XUMHUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTH NPEICTABICHUN 0 XUMHYECKOH COCTaBIISIOLICH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUH
SIBJIGHUI IPUPOBI, B (POPMHUPOBAHUN MBIIUICHHS U KyIbTYPhI JMYHOCTH, €€ ()yHKIHOHAJIBHOH IpaMOTHOCTH, HEOOXOAMMOM I periie-
HUS IPAKTHYECKHUX 33724 M SKOJIOTHYeCKH 000CHOBAaHHOI'O OTHOILICHUS K CBOEMY 3I0pPOBBIO M IIPHPOJHOMH Cpene;

BJIaJICHUE CHUCTEMOM XMMUYECKHX 3HAHUI, KOTOpas BKIOYAECT: OCHOBOIIONATAOUINE TTOHATHS (XMMHUUYECKUI 3JIEMEHT, aToM, 3JIeK-
TpOHHAs 000JI0YKA aTOMa, MOJIEKYJIa, BAJICHTHOCTB, BJIEKTPOOTPULIATEIbHOCTE, XUMHYECKas CBs3b, CTPYKTYpHas GopMyina (pa3BEpHyTast
U COKpalIéHHast), MOJIb, MOJISIpHAsl Macca, MOJIAPHBIN 00bEM, yrieponHbli cKeleT, QyHKIMOHAIbHAS TPyYINa, paJuKall, H30MepHs, H30-
MepBbl, TOMOJIOTMYECKUH Psill, TOMOJIOTH, YTIIEBOIOPO/BI, KUCIOPO U a30TCOIEpKAIINe COETUHEHNS, MOHOMED, MOINMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COSTUHEHMST); TEOPHH U 3aKOHBI (TEOPHsI CTPOSHHs opraHndeckux BemiectB A. M. byriepoBa, 3akoH co-
XpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOIMYECKHUH SI3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIFIe B OCHOBE IIOHNMa-
HUS IPUYUHHOCTH ¥ CHCTEMHOCTH XMMHUUECKUX SIBJIICHUH, (DAKTOJIOTHYECKHE CBEAEHHS O CBOICTBAaX, COCTABE, OTYUYCHHH U O€30I1aCHOM
HCTIONIb30BAaHUN Ba)KHEHIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IIPAKTHUECKON ACATEIHHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTH YMEHHH BBISIBIISITH XapaKTEPHBIC PU3HAKK MOHATHH, YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh COOTBET-
CTBYIOII[ME TIOHSTHUS TIPHU ONMUCAHUN COCTABA, CTPOSHMS M MPEBPAIIEHUI OPTaHUUECKUX COSANHEHN];

c(hOpMHUPOBAHHOCTH YMEHHI HCITOIb30BaTh XUMHUIECKYIO CHMBOJIUKY ULl COCTABIICHHS MOJIEKYISIPHBIX M CTPYKTYPHBIX (pa3BEpHY-
TOW, COKpAMIEHHON) (OPMYII OPTaHWMIECKUX BEIICCTB M yPAaBHEHUI XUMUUECKUX PEaKIUi, N3TOTABINBATH MOJIEITN MOJIEKYJI OpraHmJe-
CKHX BEIIECTB JUIS WUTIOCTPAINH NX XUMHUYECKOT'0 ¥ MIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTH YMEHMI YCTAHABIMBATH MPHHAIIECKHOCTh M3YUCHHBIX OPTaHMYECKHX BELIECTB IO WX COCTABY M CTPOCHHUIO K
OIIPEIETIEHHOMY KJIACCY/TPYIIIE COSANHEHNH (YrieBOIOpOIbl, KUCIOPO U a30TCOAEPKAIINE COCIMHEHMSI, BBICOKOMOJIEKYIISIPHBIE CO-
eMHEHNS), TaBaTh UM Ha3BaHUs 1Mo cucteMarnueckoit Homenknatype (IUPAC), a Takke IPUBOINTD TPUBHAIBHbBIE HA3BAHHS OTIAETbHBIX
OpPTraHWYECKUX BEIIECTB (ITHIIEH, MIPONMMICH, alleTHIICH, STHICHITINKOIb, TINIEpHH, (eHomn, popManbaerna, areTaabaerui, MypaBbuHas
KHCIIOTa, YKCYyCHAast KNCIIOTa, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAS KHCIIOTa, TIFOK03a, PPYyKTO3a, Kpaxmall, eJUTI0I03a, TIIHIHH);

c(hOpMUPOBAHHOCTH YMEHUSI ONPEAEIATH BUIBI XUMHIECKOH CBSA3M B OPTaHUUECKUX COCTMHEHMAX (OANHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTH YMEHHS NMPUMEHSTH MOJIOKEHNSI TEOPUN CTPOSHMS opraHndeckux BemiecTB A. M. BymiepoBa m1st o0bsicHeHHS
3aBHCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHHS; 3aKOH COXPAHEHHNSI MACChI BEIIECTB;



c(hOpMHUPOBAHHOCTH YMEHHI XapaKTepH30BaTh COCTaB, CTPOEHHE, (PU3NUECKUEe U XMMHUUECKHAE CBOWCTBA TUIIMYHBIX ITPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, STHJICH, MPOIWICH, aneTwieH, Oyraauen-1,3, merunoyranuen-1,3, O6enzon,
METaHOJI, 3TaHOJI, STWIECHIJINKONb, TIUIEPHH, (DEHOI, alleTalbIer i, MypaBbHHas U YKCYCHasl KUCJIOTHI, TIIFOK03a, KpaxMaJl, IeJLTI0JI03a,
aMHHOYKCYCHasI KHCIIOTa), HJUTIOCTPUPOBATH TeHETHYECKYIO CBS3b MEX/1y HUMH YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKHIX PEAKIUA
C MCTOJIB30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHUSI XapaKTEepU30BaTh NCTOYHHUKH YTIIEBOJOPOIHOTO CHIPhs (HE(Th, MPUPOIHEII a3, Yrojib), COCOObI NX
riepepabOTKH ¥ IPAKTUIECKOE IPUMEHEHHE POAYKTOB TIepepadoTKI;

c(hOpMHUPOBAHHOCTH YMEHHUI ITPOBOANTH BHIYUCIICHUS 110 XUMUYECKHM ypaBHEHUSIM (Macchl, 00bEMa, KOINYECTBA HCXOTHOTO Bellle-
CTBa WJIM TPOJIYKTa PEAaKIUH M0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOT'O U3 MCXOAHBIX BEIIECTB WU ITPOIYKTOB PEAKIHN);

c(OpMHUPOBAHHOCTH YMEHHH BIIQJIETh CHCTEMOI 3HAaHHH 00 OCHOBHBIX METOAaX HAYYHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMHUH TIPH
W3YYEHUH BEIIECTB U XUMHUUECKUX SBJICHUH (HaOoeHe, U3MEepeHue, IKCIIEPUMEHT, MOJIETTMPOBAHKE), UCTIOIb30BATh CUCTEMHBIE XH-
MUYECKUE 3HAHUA U1 IPUHITUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHHI COONIONATH MPABMIIA MOJIH30BAHUS XMMUYECKOH MOCYI0H 1 1ab0paTOpHEIM 000pYIOBaHHUEM, a TAKXKe
npaBuIia 0OpalleHys C BEMIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMHU TI0 BHITTOJTHEHHUIO JTaOOPATOPHBIX XMMUYECKHUX OIIBITOB;

c(OPMHUPOBAHHOCTH YMEHHH IUIAHUPOBATh M BBINOJIHATH XMMUYECKHH JKCIEPHMEHT (IpEeBpalleHNs] OPraHMYEeCKUX BEIIECTB IPHU
HarpeBaHMH, IOJyIYeHHE ITUIICHA U N3YYEHUE €ro CBOMCTB, KAUECTBEHHbBIE PEaKIMM OPraHUYECKHX BEUIECTB, IeHATYpalHs OCJIKOB MpU
HarpeBaHHM, IIBETHBIEC PEAKIMU OEIKOB) B COOTBETCTBHUHM C TPAaBUJIaMH TEXHHKH 0€30MacCHOCTH MPH OOpallleHHH ¢ BEeCTBAMHU U J1abo-
paTopHBIM 000pYIOBaHHEM, MPEACTABISATh PE3YAbTAThl XUMUYECKOTO SKCIEpHMEHTa B (hOpMe 3alMCH YpaBHEHUI COOTBETCTBYIOLINX
peakuuii 1 popMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTH YMEHHUH KPUTHUECKU aHATM3UPOBATh XUMUUECKYIO HH(POPMAILIHIO, MOTY4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (cpen-
cTBa MaccoBoi MH(popManuu, IHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIONATH MPAaBIJIa SKOIOTHYECKH LeJIecO00pa3HOro MOBEAEHHS B OBITY M TPYAOBOH NEATENbHOCTH B
EeJIIX COXPAHEHMS CBOETO 3JI0OPOBbS U OKpYXKalolled MPUPOIHON Cpedbl, OCO3HABAaTh ONACHOCTh BO3/IEHCTBHS Ha >KUBBIE OPTaHU3MBI
OHpC}]CHéHHbIX OpPraHn4CCKuUX BEUICCTB, ITOHMMAas CMBICIT IMOKa3aTEJIsA HHK, MOACHATH Ha NNpUMEpax CHOCO6BI YMEHBIICHUA U TTPEAOT-
BpAIllEHNs UX BPETHOTO BO3JICHCTBUS HA OPraHNU3M YEIOBEKa,;

JJIA o6yqa}ou1y1xcx C OIrpaHUY€HHBIMH BO3MOXKHOCTSAMU 30POBbs: YMEHUE NPUMCHATH 3HaAHUA 06 OCHOBHBIX JOCTYIHBIX METOAAX
IO3HAHHUA BEHICCTB U XUMHYCCKUX HBJ’[GHHﬁ;

JUTSL CIICTIBIX W CIa0OBUISIIUX OOYYAIOIIUXCS: YMEHHE HCIIONB30BaTh PElbe(HO-TOYEUHYIO cucteMy o0o3HaueHuii JI. bpains mis
3aIMCH XUMHUYECKUX (POPMYIL.

11 KJIACC

IIpenmerHsble pe3ynbpTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHudecKasi XUMUs» OTPakaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O XMMHYECKOH COCTaBIISIONIEH eCTeCTBEHHO-HayYHOH KapTHHBI MUPa, PO XUMHUH B TIO3HAHUH
SBJIEHUI MPUPOB], B (HOPMHUPOBAHMU MBIIIJICHHUS U KyJIbTYPbl IMYHOCTH, €€ (yHKIMOHATIBHON IpaMOTHOCTH, HEOOXOANMOM IyIs pere-
HUS NPAaKTUYECKUX 33724 U 9KOJIOTMYeCKH 000CHOBAaHHOI'O OTHOILICHHS K CBOEMY 3[J0POBBIO U IIPUPOIHOMN CPEIe;

BJIaJICHUE CUCTEMOI XUMHUYECKUX 3HAHWM, KOTOpasi BKJIIOYAET: OCHOBOIMOJIATAIOIINE TTOHATHA (XUMHUYECKUI 37IEMEHT, aTOM, U30TOII,
S-, p-, - 2MIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJLIPHBIH 00BEM, BaICHTHOCTb, DIEKTPOOTPHIATENEHOCTD, CTEIICHD
OKHCJIEHHS, XUMHYECKas CBSA3b (KOBAJICHTHAs, NOHHAs, METaJUIMUECKas, BOJOPOIHAs), KPUCTAIUINYECKasl PEIIETKA, TUITBl XUMHYECKUX
peaKLuii, pacTBOp, MEKTPOIUTHI, HEANEKTPOIUTHI, NIEKTPOIUTHIECKAS JUCCOLMALS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh X UMHU-
YeCKOH peakIny, XUMHUIEeCKOe PABHOBECHE); TEOPUH H 3aKOHBI (TECOPHUS SNMEKTPOTUTHIESCKON AUCCOIMALINY, TIeproandeckuit 3akoH . U.
MeHzeneeBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUsI U MIPEBPAIEHNs] SHEPTUH IIPH XUMHYIECKUX PEAKLUSIX), 3aKOHOMEp-
HOCTH, CHMBOJIMYECKHUH SI3BIK XUMHH, MUPOBO33PEHUECKUE 3HAHMS, JISKAIIHE B OCHOBE TOHMMAaHHS IPHYMHHOCTH M CHCTEMHOCTH XUMH-
YECKHUX SBJICHUH, (JaKTOIOTHIECKUE CBEICHNS O CBOMCTBAX, COCTAaBE, IIOMYICHHH 1 OE30IIaCHOM HCTIOIb30BAHUN BAKHEHIIINX HEOPTaHuU-
YECKUX BEUIECTB B OBITY U MPAKTUYECKOH JESITENFHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTH YMEHHH BBISIBIISITH XapaKTEPHBIC PU3HAKK MOHATHH, YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh COOTBET-
CTBYIOII[ME IIOHSTHUS NIPH OIMCAHUN HEOPTAaHWYECKUX BEIUIECTB M UX TPEBPAILICHUM;

c(opMHPOBAaHHOCTH YMEHHI HCIIOIB30BATH XUMHUYECKYIO CHMBOJIHKY JUISl COCTAaBJICHHS (DOPMYIT BEIIECTB M YPAaBHEHHH XUMUYECKUX
peaxmmii, cucrematndeckyro HoMeHKIaTypy (IUPAC) u TpuBHansHbIe Ha3BaHUS OTICTHHBIX HEOPTaHWYECKHUX BEHIECTB (YrapHBIHA Tas,
YIJIEKUCTIBIN ra3, aMMHAK, TalléHasi U3BECTb, HEranI€Has U3BECTb, INTHEBAS COJIA, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTH YMEHHH ONpPEENSITh BAICHTHOCTh U CTENICHb OKHCICHUS XMMHUYECKHUX HJIEMEHTOB B COCAMHEHUSIX Pa3IMIHOTO
COCTaBa, BUJ XUMHIECKON CBS3M (KOBaJICHTHAs, HOHHAS, METAJUTMYECKAs!, BOAOPOIHAS) B COSIMHEHHSIX, THIT KPUCTAIIIMIECKON PEIETKH
KOHKPETHOT'O BENIECTBa (aTOMHAasi, MOJIEKYJISIpHAsl, HOHHAsI, METAIUIMYECKas), XapakTep Cpelsl B BOAHBIX PAcTBOPAaX HEOPraHMUECKUX
COSIUHCHHIA,

c(OpMUPOBAHHOCTh YMEHHH YyCTAaHABIMBATh NPHHAUIC)KHOCTh HEOPTaHWYECKHUX BEMIECTB IO HMX COCTaBy K OINpPENeIEHHOMY
KJIacCy/TpylIe COeMHEHNH (IIPOCThIE BEHIECTBAa — METAJUTBI I HEMETAIUIbI, OKCHIBI, OCHOBAHMS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHU/IBL,
conm);

c(hOpMHUPOBAHHOCTH YMEHHUH PACKPHIBATH CMBICI ITeprondeckoro 3akoHa J{. M. MeHzeneeBa n IeMOHCTPHPOBATD €r0 CHCTEMAaTH3H-
PYIOIIYIO, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITHH;



c(hOpMHUPOBAHHOCTH YMEHHI XapaKTEPU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX 3eMeHToB 1—4 nepuonos Ilepuosiye-
CKO# CHCTeMBbI XUMHUYecKHX 371eMeHToB /1. Y. MeHzeneeBa, UCIONB3Ys MOHITHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAITNY», «IHEPTETHUCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMUUECKHX AJIEMEHTOB M MX COSAMHEHHH 10 neprosiaM u rpymmam [lepuo-
JIUYECKOM cUCTeMBl XUMHYecKUX 31eMeHToB JI. M. Menneneesa;

c(OpMHUPOBAHHOCTH YMEHHH XapaKTEepU30BaTh (OIHCHIBATH) OOIIIE XUMHUUECKHE CBOMCTBA HEOPTaHWYECKUX BEIECTB Pa3IMYHBIX
KJIaCCOB, TTOATBEPK/ATh CYIIECTBOBAHNE T'€HETUIECKON CBSI3M MEXKAY HEOPTaHMIECKUMHE BEIIECTBAMHU C ITIOMOIIIBIO0 YPaBHEHUH COOTBET-
CTBYIOIMX XUMHYECKUX PEaKIunii;

c(OpMHUPOBAHHOCTH YMEHUSI KIIaCCU(PUIIMPOBATH XUMUYECKHE PEAKIMH 110 PA3IMYHBIM MPU3HAKaM (YHCITy M COCTaBY pearupyrOIIiX
BEIIIECTB, TEIUIOBOMY 3(D(heKTy peakuy, N3MEHEHHIO CTETICHEH OKMCIICHHUS SJIEMEHTOB, 00PaTUMOCTH PEaKIyH, YIaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTH YMEHHUI COCTABIIATH YpaBHEHMUS PEaKLUil pa3IMUHBIX TUIIOB, ITOJHBIEC ¥ COKPALIEHHbBIE YPaBHEHHS peaKIUii HOH-
HOro oOMeHa, YUUTBIBasl yCIIOBHUS, PU KOTOPBIX ATH PEaKIUK UITYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHUI NPOBOJUTH PEAKIINH, MOATBEPIKAAIOIINE KAYeCTBEHHBIH COCTAB PAa3JINUHBIX HEOPTAaHMYECKUX BEIECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM HOHBI, PUCYTCTBYIOIIHE B BOIHBIX PACTBOPaxX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUI PacKpBIBATh CYIIHOCTh OKUCIHTEFHO-BOCCTAHOBHUTEIBHBIX PEAKIMi MOCPEICTBOM COCTABICHHS dIIEK-
TPOHHOTO OaJIlaHCa ITUX PEaKIHH;

c(OpMHUPOBAHHOCTH YMEHHI OOBSCHSITH 3aBUCHMOCTh CKOPOCTH XUMHYECKON PeakIMK OT pa3iM4YHbIX (aKTOPOB; XapaKTep cCMellle-
HUSI XUMHUUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHElIHero Bozaeiicteust (npunuun Jle larense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh XMMUYECKHE IPOLIECCHI, JIeXKAIFieé B OCHOBE IPOMBIIIICHHOTO IOMYyYEHUsSI CEPHOM
KHCJIOTBI, aMMHUaKa, a TakkKe CopMHUPOBAHHOCTH MPEACTABIICHNH 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTHYECKUX MpolieMax XuMHu-
YeCKOro MPOU3BOCTBA;

c(OpMHUPOBAHHOCTH YMEHHUH TIPOBOIUThH BBIYKMCIICHHS C UCIIOJIB30BAHUEM TTOHSATHS «MaccoBasi JI0Jsl BEIIECTBA B PACTBOPE», 00BEM-
HBIX OTHOIIEHHUI I'a30B NPU XUMHYECKHX PEAKIHSIX, MACChI BEIIECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIECTB, TEIIOBOro 3((eKTa peakiny Ha OCHOBE 3aKOHOB COXPaHEHHUS! MacChl Be-
IIECTB, PEBPAILCHUS U COXPAHEHUs SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHI COONIOJATH MPaBUIIa MOJIB30BAHUS XUMHUUECKOH TTOCYI0N M JIaOOpaTOpHBIM 000PY0BAaHHEM, a TaKKe
npaBuiia OOpaIleHHs! C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH T10 BHITOJTHEHHIO J1a00PaTOPHBIX XUMHUYECKUX OITBITOB;

c(OpMHUPOBAHHOCTH YMEHHI TJIAHUPOBATH U BBIMOIHATh XUMHUECKUIT IKCIIEPUMEHT (pa3jioKeHne NepOKCHIa BOIOPOa B PUCYT-
CTBHMM KaTaJHM3aTopa, ONpe/elieHne CPe/ibl PACTBOPOB BEILECTB C MOMOIIBI0 YHHBEPCAILHOIO HHANKATOPA, BIUSIHUE Pa3IniHbIX (akTo-
POB Ha CKOPOCTh XUMUYECKON peaKIMH, PEakui HOHHOI0 0OMeHa, KaueCTBEHHBIE PeaKIny Ha cynb(at-, KapOOHAT- U XJIOPUI-aHHOHBI,
Ha KaTHOH aMMOHUSI, pEeLIeHHE SKCIIEPUMEHTAIBHBIX 3aa4 1o TeMaM «Metamis» U «Hemeranas») B COOTBETCTBUH C NIPABUIAMU TEX-
HHUKHU 0€30M1aCHOCTH IPH O0pALIEHHUH C BEIIECTBAMH U 1aOOPaTOPHBIM 000PYIOBAaHHUEM, IIPEICTABIIATh PE3YAbTaThl XUMHUECKOI0 IKCIIE-
puMeHTa B (popMe 3aIKCH ypaBHEHUH COOTBETCTBYIOIIUX PEAKLMI U ()OPMYIUPOBATH BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB,;

c(OpMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHATU3UPOBATh XUMHUUYECKYIO HH(POPMALHIO, IOIyJYaeMylo U3 Pa3HbIX HCTOYHUKOB (Cpel-
CTBa MacCOBOM KOMMYHHKaImu, HTEepHET 1 Apyrix);

c(hopMHUPOBAHHOCTh YMEHUH COOIIONATH MPABHJIa SKOIOTHYECKH LeJIeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOH AEATENEHOCTH B
LEISIX COXPAHEHUSI CBOETO 370POBbsl M OKPY)KaIOIIEH NMPUPOAHON cpebl, 0OCO3HABATh ONACHOCTh BO3ACHCTBUS Ha JKUBBIC OPTaHU3MBbI
OIIpe/IeIEHHBIX BEIIECTB, MOHUMAs cMblIca nokaszarens [1JIK, noscHATh Ha mpuMmepax crocoObl YMEHBIIEHUS U NPEAOTBPALCHUS HX
BPEIHOI0 BO3JEHCTBHS Ha OPTaHU3M YEJIOBEKa;

JU1s1 00YHarOmUXCs C OrpaHMYEHHBIMI BO3MO)KHOCTSIMH 3/I0POBbS: YMEHHE NPHMEHATH 3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOIaX
MIO3HAHUS BEUIECTB U XUMHYECKUX SIBJICHUIL;

JUISL CIIETIBIX M CNTAOOBUILIMX OOYYaIOIIMXCA: YMEHHE HCIONb30BaTh pelbe(HO-TOUCUHYIO cucTeMy obo3Hauenuid JI. bpaitnsa mms
3aIMCH XUMHUYECKUX (POPMYIL.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Ne /i HaumeHoBaHue pa3ienoB U TeM NPOrpaMMBbI Kosmm4ecTBo yacos DaekTponnsie (MU poBbIE)
Bceero KounTpoJbhble I[IpakTuueckue oOpa3oBaTejibHble pecypchl
padoTsI padoTsI
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYECKONH XUMHUHN
11 [penmer opranuyeckoil xumun. Teopusi cTpoeHHs 3 bubmmoteka LIOK https://myschool.edu.ru/
opraHuueckux coeaunenudt A. M. byrneposa
Hroro no pazaerny 3
Pa3znen 2. Yriesogopoasi
21 [penesbHbIe YIIEBOMOPOIbI — ATKAHBI 2 bubnmoteka LIOK https://myschool.edu.ru/
2.2 HenpenenbHbie YTIIEBOAOPOIBL: aTKEHBI, ATKAUCHBI, 6 1 bubmumoteka LIOK https://myschool.edu.ru/
AJIKUHBI
2.3 ApoMaTHYECKUE YTIICBOIOPOIbI 2 bubnuoteka LIOK https://myschool.edu.ru/
24 [pupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB U UX Mepe- 3 1 Bubmmoreka IIOK https://myschool.edu.ru/
pabotka
HWroro no pazaeny 13
Paznen 3. Kuciopoaconep:xaniue opraHu4decKe coenHeHust
3.1 Cruptel. DeHon 3 bubmuoreka LIOK https://myschool.edu.ru/
3.2 Anserunpl. Kap6orossie kucnothl. CIOKHbIE 7 1 Bbubnumoreka ITOK https://myschool.edu.ru/
3¢upbI
3.3 VYraeBonsl 3 1 Bbu6numoreka ITOK https://myschool.edu.ru/
Uroro no pazueny 13
Paznen 4. A3oTcoep:kanie opraHu4YecKie coeTHHEHUs
41 AMuUHBL. AMHUHOKHCIIOTHL. Benku 3 Bbub6nuoreka ITOK https://myschool.edu.ru/
Uroro no pazueny 3
Pa3nen 5. BoicokoMosIeKyJ JISIpHbIE COeTNHEHMSI
5.1 ITnacrtmaccer. Kayayku. Bomoksa 2 Bbubnumoreka ITOK https://myschool.edu.ru/
Uroro no pazueny 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoanuecTBO yacoB

JuiekTpoHHbIEe (LM POBbIE)

Ne /i HaumenoBaHue pa3enoB U TeM MPOrPpaMMBbI KouTpoibHbIe IpakTHYecKkne
o0pa3oBaTe/bHBIE PecypChl

B
cero padoTsI padoTsI

Paznea 1. TeopeTuueckue 0OCHOBbI XMMUHU

Crpoenue aromoB. [leproanueckuit 3akon u Ilepuo-

11 JUYECKas CUCTEMAa XMMUYECKUX di1eMeHToB J]. 1. 3 Bbub6mmoreka ITOK https://myschool.edu.ru/
Menneneepa
1.2 Ctpoenue BelectBa. MHOrooOpasue BeliecTB 4 bubmmoteka LIOK https://myschool.edu.ru/
13 XUMHUUYECKHE PEaKIUH 6 1 1 bubmmoteka LIOK https://myschool.edu.ru/
Hroro no pazzaerny 13

Pa3nen 2. Heoprannyeckasi Xumust

2.1 Merabst 6 1 Bbu6nuoreka ITOK https://myschool.edu.ru/

2.2 HeMmeraimisl 9 1 1 Bbubnuoreka ITOK https://myschool.edu.ru/

2.3 CBs13b HEOPTAHMYCCKUX U OPTAHUYCCKUX BEIIECTB 2 bubmmoteka [IOK https://myschool.edu.ru/
Hroro no pasaery 17

Pazaen 3. XumMus u KM3HL

3.1 XuMusl ¥ )KU3Hb 4 Bbu6numoreka ITOK https://myschool.edu.ru/

HUroro no pazgeny 4

OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxa
n/n

1 [Ipeamer oprannyeckoii XUMUH, €€ BOSHUKHOBEHNE,
pa3BUTHE U 3HAYCHHE

2 Teopus cTpoeHus OpraHUYECKUX coeqUHEHUN A. M.
BytnepoBa, e€ 0OCHOBHBIE MTOJIOKEHHS

3 [pexncraBnenue o KaccupUKaUK OPraHUIECKUX Be-
mectB. HomeHknarypa (cucremMaTtiyeckas) ¥ TPHBHANb-
Hbl€ HA3BaHHsI OPTaHUYECKHUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psiji

5 MertaH U1 3TaH — IPOCTEHIIUE PEACTABUTEIH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA

7 OTHIIEH U TPONUIIEH — MPOCTEHILNE IPEICTABUTENH all-
KEHOB

8 [IpaxTtudeckas pabota Ne 1. «Ilonmyuenue 3TrneHa u
HU3y4YEHUE €r0 CBOMCTBY

9 Ankanuensl. Byranuen-1,3 u merunoyraauen-1,3. Tlo-
Jy4€HHE CHHTETUUECKOT 0 KaydyKa M PE3HHBI

10 AJIKWHBI: COCTaB 1 OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTH-
YeCcKHU psi. AleTHIICH — MPOCTEHIINHN MTPeICTaBUTEh
ATKUHOB

11 Brranciienns mo ypaBHEHUIO XUMUYECKOW PEaKIIUI

12 ApeHBI: 6EH30I U TOITyoJ. TOKCHIHOCTD apEHOB

KoandecTBO yacos

Bcero

Kontpoann
bIe padoThI

IIpakTHyec
KHe padoThl

Jara
u3y4eHust

06.09.202
3

13.09.202
3

20.09.202
3

27.09.202
3

04.10.202
3

11.10.202
3

18.10.202
3

25.10.202
3

08.11.202
3

15.11.202
3

22.11.202
3

29.11.202
3

DJIeKTPOHHBIE NH(POBLIE
00pa3oBaTeJIbHbIC PecypChl

bubmuroreka I{OK https://myschool.edu.ru/

bubmuroreka I{OK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/

bubnuoreka IIOK https://myschool.edu.ru/

bubnuoreka IIOK https://myschool.edu.ru/

Bbubnumoreka ITOK https://myschool.edu.ru/

Bbubnunoreka ITOK https://myschool.edu.ru/

Bbub6nuoreka ITOK https://myschool.edu.ru/

Bbubnumoreka ITOK https://myschool.edu.ru/

Bbubnumoreka ITOK https://myschool.edu.ru/

Bbubmumoreka ITOK https://myschool.edu.ru/

Bbub6muoreka ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

T'enetnueckas cBs3b YrJII€eBOAOPOAO0B, MPUHAJICIKAIINX
K pa3JIMYHbIM KJIaCCaM

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB: TPUPOTHBIH
ra3 U [OIyTHbIe He(TSHBIE Ta3bl, HE(YTh U MPOTYKTHI €&
epepadoTKu

[IpupoaHbIe HCTOYHUKH YIIIEBOAOPOIOB: IPUPOIHBIN
ra3 U [OIyTHbIe He(TSHBIE Ta3bl, HEYTh U MPOIYKTHI €&
epepadoTKu

KouTtponbsHas pabota 1o paszieny « Y IeBomopoIbD

[IpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHOJ U STAHOIL.
Bonopoanas cBsizb

MHOFO&TOMHBIC Cl'[I/IprIZ STUJICHIJIUKOJIb U FJ'II/IHepI/IH
deHoun: cTpoeHre MOJIEKyYIbl, (PU3NYECKHE U XUMHUYe-
CKHE CBOMCTBA, MPUMEHEHHE

Anpaeruzpl: GopManblIeri U aleTanbIeru. ALeTOH
OnIHOOCHOBHBIE TIpe/IeNIbHbIe KAPOOHOBBIE KUCIIOTBI: MY-
paBbUHAS U YKCyCHAs

[pakrrueckas padora Ne 2. «CBolicTBa pacTBOpa yKCyc-
HOU KUCIIOTBD)

CTeapI/IHOBaSI 1 OJIEMHOBAs KUCJIOTHI, KaK IPEACTaBU-
TECJIN BBICIINX Kap6OHOBBIX KHCJIOT

MpD1a KaK CONH BBICIIAX KapOOHOBBIX KHCIIOT, X MOKO-
miee AeHCTBUE

CrnoxHble Y3HUPHI KaK MPOU3BOIHBIEC KAPOOHOBBIX KHC-
70T. ['Maponu3 cinoxHbIX 3GUpoB

XKupsl: rugponus, npuMeHeHne, GnoIorndeckast poib
KHPOB

06.12.202
3

13.12.202
3

20.12.202
3

27.12.202
3

10.01.202
4

17.01.202
4

24.01.202
4

31.01.202
4

07.02.202
4

14.02.202
4

21.02.202
4

28.02.202
4

06.03.202
4

13.03.202
4

bubnuoreka [{OK https://myschool.edu.ru/

bubnuoreka [{OK https://myschool.edu.ru/

bubmuroreka I{OK https://myschool.edu.ru/

bubmuroreka [{OK https://myschool.edu.ru/

bubmuoreka [{OK https://myschool.edu.ru/

bubnuoreka IIOK https://myschool.edu.ru/

bubnuoreka IIOK https://myschool.edu.ru/

Bbu6numoreka ITOK https://myschool.edu.ru/

Bbubnumoreka ITOK https://myschool.edu.ru/

BbubGnumoreka ITOK https://myschool.edu.ru/

Bbubnmoreka ITOK https://myschool.edu.ru/

Bbubnumoreka ITOK https://myschool.edu.ru/

Bbubnuoreka ITOK https://myschool.edu.ru/

Bbubmuoreka ITOK https://myschool.edu.ru/
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27

28

29

30

31

32

33

34

VYriaeBosl: cocTas, kiaccupukanus. BaxkHeliue npen-
CTaBUTENH: TJII0K03a, PPYKTO3a, caxaposa

Kpaxman u nemirono3a Kak IpUPOIHBIE TIOTUMEpHI
Konrponbnas pabdora o pazaeny «Kuciaoponconepika-
e OpraHMYECKHUE COCIMHEHHUS

AMWHBI: METWJIAMHH U aHWIUH

AMMHOKHUCITOTBI KaK aM(OTepHbIe OpraHMYecKHe COe/In-
HeHUs1, UX Onosyoruueckoe 3HayeHnue. [lentupl

benku kak NpupoHbIE BEICOKOMOJIEKYIISPHBIE COeTUHE-
HUSA

OCHOBHBIE TOHATHS XMMUHU BEICOKOMOJIEKYIISIPHBIX CO-
eIMHEHU I

OcHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX CO-
eauHeHui. IlnacTMaccel, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

20.03.202
4

03.04.202
4

10.04.202
4

17.04.202
4

24.04.202
4

08.05.202
4

15.05.202
4

22.05.202
4

bubnuoreka [{OK https://myschool.edu.ru/

bubnuoreka [{OK https://myschool.edu.ru/

bubmuroreka I{OK https://myschool.edu.ru/

bubmuroreka [{OK https://myschool.edu.ru/

bubmuoreka [{OK https://myschool.edu.ru/

bubnuoreka IIOK https://myschool.edu.ru/

bubnuoreka IIOK https://myschool.edu.ru/

Bbu6numoreka ITOK https://myschool.edu.ru/
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11 KJIACC

Ne
n/n

Tema ypoxa

KoandecTBO yacos

Bcero

KonTtposbHbie
padoThI

IIpakTHUeckue
padoTsI

Jara
HU3y4eHust

DuekTpoHHbIe LU poOBbIe 00pa3oBaTe/IbHbIE
pecypcsl

XUMHUYECKUi 371eMeHT. ATOM. DJIeKTpOHHast KOHpH-
rypanusi aToMOB

06.09.2023

bubmuroreka I{OK https://myschool.edu.ru/

Ieprnonuueckutii 3axoH u Ilepuoanueckas cucrema
xuMuueckux siemenToB J1. V1. MenneneeBa, ux
CBA3b C COBPEMEHHOM Teopuel CTpOeHHs aTOMOB

13.09.2023

bubmunoreka I{OK https://myschool.edu.ru/

3aKOHOMEPHOCTU M3MEHEHUS CBOICTB XMMMUYECKHUX
3JIEMEHTOB U UX COEJMHEHHI MO IpymniaMm U Mnepuo-
JaM. 3HaueHHe TIEPUOJUYECKOr0 3aKOHa U CHCTEMBI
xumuueckux anemenToB /I.1. MenneneeBa B pa3Bu-
TUH HAYKU

20.09.2023

bubmuoreka I{OK https://myschool.edu.ru/

Crtpoenue BerecTBa. XUMHUYECKas CBSI3b, €€ BU/IBI;
MEXaHHU3MbI O6paSOBaHI/IH KOBaHGHTHOi/lI CBA3U.
BonoponHas cBs3b

27.09.2023

bubaunoreka I{OK https://myschool.edu.ru/

BanentHocTh. DneKkTpooTpuaTenbHOCTh. CTeneHb
okucnenus. BemecTBa MONEKyIpHOTO 1 HEMOJIEKY-
JISIPHOT'O CTPOCHUS

04.10.2023

Bbu6numoreka ITOK https://myschool.edu.ru/

ITonsiTre 0 nucnepcHbIX cucreMax. McTuHHbIE U
KOJIJIOMAHBIE pacTBOPHL. MaccoBast Z0JIs BEelIecTBa B
pactBope

11.10.2023

Knaccudukanms 1 HOMEHKIIATypa HEOPTaHUY ECKHX
coelMHEHUH. ['eHeTnueckas CBsI3b HEOPraHUIECKUX
BEIIECTB, Pa3JINYHBIX KJIACCOB

18.10.2023

Bbu6numoreka ITOK https://myschool.edu.ru/

Knaccudukarms XUMHYECKUX PEaKIUii B HEOPTaHU-
YeCcKO U OPraHUYeCKONW XUMHH. 3aKOH COXPaHCHUS
MAacchl BEIIECTB; 3aKOH COXPAHEHUS U IPEBPAILICHUS
SHEPTHHY NPH XUMHIECKUX PEaKIIMIX

25.10.2023

Bbubnumoreka ITOK https://myschool.edu.ru/

Ckopocts peakrmn. OOpaTUMbIE peakIui. XuMHuIe-
CKOE PaBHOBECHE

08.11.2023

bub6muoreka ITOK https://myschool.edu.ru/

10

[paxrryeckas padora Ne 1. « BiusiHIE pa3muIHBIX
(haKTOpOB HA CKOPOCTH XUMHUYECKON PEaKINID

15.11.2023

bu6mmoteka LIOK https://myschool.edu.ru/
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11

DnekTponuTudeckas aucconuanus. [ToHsTHE 0 BO-
nopoaHoM moka3zatene (pH) pactBopa. Peakim
HMOHHOr0 oOMeHa. ['MapOoNu3 OpraHuvIecKux u
HEOPraHUYECKHX BEIIECTB

22.11.2023

bubnuoreka [{OK https://myschool.edu.ru/

12

OKUCIUTENHEHO-BOCCTAHOBUTENBHBIE peakiuu. [1o-
HATHE 00 3JICKTPOJIHM3E PacIIaBOB U PACTBOPOB CO-
el

29.11.2023

bubmuroreka I{OK https://myschool.edu.ru/

13

Kontponbhas pabora o pazneny «TeopeTnueckue
OCHOBBI XUMHUY

06.12.2023

bubmuroreka I{OK https://myschool.edu.ru/

14

Meransl, ux nonoxkenue B [lepuoguueckoit cu-
creMe xumudeckux 3aemenToB JI. . Menneneesa u
0COOEHHOCTH CTpOcHHUs aToMOB. OOIIHe
(u3nUecKre CBONCTBAa METAIIIIOB

13.12.2023

bubmuoreka I{OK https://myschool.edu.ru/

15

CrutaBsl METAJUIOB. DJIEKTPOXUMHYECKUN P
HanpsHKEHUH MeTaliIoB

20.12.2023

bubaunoreka I{OK https://myschool.edu.ru/

16

XUMHUECKHE CBOMCTBA Ba)KHEHUIIIMX METAJIJIOB
(HaTpuii, Kanui, KaIbIUH, MATHAN, aJJFOMUHUHN) 1 KX
COEUHEHUH

27.12.2023

bubaunoreka I{OK https://myschool.edu.ru/

17

XHWMHUYECKUE CBOMCTBA XPOMa, MEIU U UX COEIUHE-
HHUM

10.01.2024

Bbu6numoreka ITOK https://myschool.edu.ru/

18

XUMUYECKHE CBOMCTBA IIMHKA, KeJIe3a U UX COSIU-
HEHUM

17.01.2024

Bbu6numoreka ITOK https://myschool.edu.ru/

19

[pakrrueckas pabora Ne 2. "PemieHue SKcriepuMeH-
TaJbHBIX 3a7a4 1o TeMe «MeTtams"

24.01.2024

Bbubnunoreka ITOK https://myschool.edu.ru/

20

Hewmeramnel, ux nonoxenue B [lepuognueckoi cu-
creMe xumudeckux 3nemMenToB J1. . Menneneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB

31.01.2024

Bbubnuoreka IIOK https://myschool.edu.ru/

21

Ou3nUecKue CBOMCTBa HEMETAIUIOB. AJUIOTPOITHS
HEMEeTaJUIOB (Ha MpUMepe KUCTIOPOAa, cepsl, oc-

¢opa u yriueposa)

07.02.2024

Bbubnuoreka IIOK https://myschool.edu.ru/

22

XUMHUUYECKHE CBOMCTBA IaJIOTE€HOB, CEPBI U UX CO-
eIUHEHUI

14.02.2024

Bubnuoreka LIOK https://myschool.edu.ru/

23

XuMU4ecKre CBOWCTBA a30Ta, pocodpa U UX COeTH-
HEHUI

21.02.2024

Bubnuoreka LIOK https://myschool.edu.ru/

24

XuUMHUYECKHE CBOWCTBA yriepoaa, KPEMHHUS U UX CO-
eIMHCHUHN

28.02.2024

Bbubmmoreka [{OK https://myschool.edu.ru/
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HpI/IMeHeHI/Ie Ba)KHEHIIIMX HEMETAJIIIOB M X cocaun-

b K https://myschool.edu.r

25 erui 1 06.03.2024 noanoreka 11O ps://myschool.edu.ru/
O0o0muieHne 1 cucTeMaTu3alys 3HaHUH 110 TeMe

26 «Hemeramnby. BerancieHus o ypaBHeHHSM XUMU- 1 13.03.2024 bubmmoTteka LIOK https://myschool.edu.ru/
YECKHX PEaKIUil U TePMOXHUMHYECKHE PACUETHI R
I7; 0 3. «P -

27 paxritieckas pabora Ne 3. «Petuenne sxcniepumen 1 Bu6mmoreka ITOK https://myschool.edu.ru/
TalbHBIX 33724 1o Teme "HemeTansr"y 20.03.2024
Konrponbnas padora no temam «Metams» n «He-

b K https://myschool.edu.r

28 METATTED 1 03.04.2024 noanoreka IJOK https://myschool.edu.ru/
H _Heop-

29 COPTATITISCKHE H OPTaiuteCKue KHCTOTEL He0p 1 Bu6mmotexa ITOK https://myschool.edu.ru/
raHU4YeCKHEe U OpraHn4YecKre OCHOBAHUS 10.04.2024
AmoTepHbIe HeOpraHUUECKUE U OPraHHIECKHE CO-

30 enuHeHus. ['eHeTHUecKast CBS3b HEOPTraHUYECKHUX 1 17.04.2024 bubmuoreka I{OK https://myschool.edu.ru/
OpraHuYeCKUX BEILIECTB o
Poss xuMuu B 00ecrieueHIH 3KOIOrUIECKOM, JHEP-

31 TeTHYECKOM U MUIIEBON 6€30MacCHOCTH, Pa3BUTHH 1 24.04.2024 bubaunoreka I{OK https://myschool.edu.ru/
MEIULUHEI o

32 Tpencranaens 06 obuux HaquLIXquHHHHHaX 1 Bbubnumoreka ITOK https://myschool.edu.ru/
IIPOMBIIICHHOT O TIOJIYYEHUS BaXKHEHIIINX BEIIECTB 08.05.2024

33 YemoBeK B MUPE BEIIECTB U MATEPHUAIIOB 1 15.05.2024 Bbu6mmoteka [IOK https://myschool.edu.ru/

34 XuUMUs ¥ 37I0pOBbE YeTIOBEKA 1 99 05,2024 Bbubnumoreka ITOK https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOT O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JISA YYEHUKA

* Xumusi, 11 xiacc/ I'abpuensa O.C., O0mecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY»; AkimorepHoe obdmectBo «3aarenberBo «IIpocBemenmey»

Xumust 10 kmace basossiit ypoens. ['adpuensa O.C. yueonuk 10 kmacc OOO. Ipoda

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meronuueckoe mocodue mst yuurens K yueouuky O.C. I'adpuensuaa. OO0O. [Ipoda

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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