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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1mo XMMuUM Ha ypOBHE CpeaHEro olImiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit @eneparumy», TpeOOBaHMIA
K pe3yJbTaTaM OCBOCHUS (eiepaibHON 00pa30BaTeIbHON MPOrpaMMbl cpeHero odiero oopaszoBanus(DOII
COO), npencraieHHbIXx B DeepaliIbHOM rocy1apcTBEHHOM obOpaszoBatesibHOM cranpapte COO, ¢ yuérom
Konuenuuu npenosaBanus yueOHOro npeamera « Xumus» B 00pa3oBaTelIbHbIX opraHu3anusax Poccuiickoit
denepanyy, peaTu3yonnX OCHOBHBIE 00pa30BaTeIbHbIEC POTPAMMBI, 1 OCHOBHBIX MOJIOKEHHH «CTpaTeruu
pa3Butusa Bocuutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopsokenue IlpaBurenscTBa
P® o1 29.05. 2015 Ne 996 - p.).

XuMMsI Ha ypOBHE YIITyOIEHHOTO U3Y4YEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOT'O
obpazoBanust  ydammxcs 10-11 xmaccoB. M3yueHwe mpeamera, peanu3yeMoe B YCIOBHUSX
Qg QepeHIPOBaHHOTO, TPOPUILHOIO O0y4YeHHs, NpPU3BaHO oOOecreyuTh O00IIe00pa30BaATENbHYIO H
OOIEKYJIbTYPHYIO TMOATOTOBKY BBIIYCKHUKOB HIKOJbI, HEOOXOAMMYIO Ul aJanTallud HUX K OBICTPO
MEHSIOIIMMCST YCIIOBUSM JKU3HHM B COLIMYME, a TaKke Ul NPONOJDKEHHsS OOYy4eHHMs B OpraHHM3aluix
poheCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B mporpamme 1mo XuMHHM Ha3Ha4eHUE TpeAMeTa «XUMHs» MOJTydaeT NOAPOOHYI0 HHTEPIPETALUIO B
COOTBETCTBUHM ¢ ocHoBomonararomumu nonoxenussmu I'OC COO o B3auMOOOYCIOBICHHOCTH IIeTeH,
COZIep>KaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHU K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBUIETENBCTBOM
TOMY SIBJISIFOTCSI CJIEAYIOIINE BBITOTHSAEMBIE TPOrPAMMO 110 XUMHUH (DYHKITHH:

¢ uHPOPMALMOHHO-METOINYECKAs], peau3alisi KOTOPOi 00ecreunBaeT MOydeHHE MPEICTaBICHUS
0 LeNAX, COACp)KaHUH, OOIIel CTpaTerud OOYYEHHs, BOCHUTAHUS W PA3BUTHUS OOYYAIOIIUXCS
CpEICTBaMH MPEIMETA, U3Yy4aeMOT0 B paMKaX KOHKPETHOI'O PpOoduIIs;

® OpraHM3allMOHHO-TUIAHUpYIOIIAs, KOTopass  IpeayCMaTpUBAeT  OMNpejeieHHe:  MPUHIIMIIOB
CTPYKTYPUPOBAHUS U IOCIEI0BATEIbHOCTH M3y4eHHs] y4yeOHOro marepuaia, KOJUYEeCTBEHHbIX U
KayeCTBEHHBIX €r0 XapaKTepPUCTHUK; MOIXOMO0B K (HOPMUPOBAHMIO COJEPKATEIHHOH OCHOBBI
KOHTPOJIS M OLIEHKH 00pa30BaTeNIbHbIX TOCTHKEHUI 00y4aroInXCsl B paMKax UTOTOBOM aTTeCcTaluu
B (hopMe eMHOr0 roCy1IapCTBEHHOI0 AK3aMeHa 110 XUMUHU.

ITporpamma asst yriyOnEHHOTO U3YUEHUS] XUMHHU:

e YCTaHABJIMBACT MHBAPHAHTHOE MPEIMETHOE COJEpKaHue, 00g3aTeNbHOe JUIsl U3yUeHUs B paMKax
OTIENbHBIX NMpoduiIel, mpeaycMaTpuBaeT pacupeesieHHe U CTPYKTYPUPOBAHUE €ro MO Kilaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUAM/pa3iesiaM Kypca;

e 1aéT NpUMEPHOE paclpeielieHne y4eOHOTO BpeMEHHU, PEKOMEHIyEMOT0 Ul U3y4eHUs OTAETbHBIX
TEM;

e [peasaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTh U3YYeHHs] y4eOHOro MarepHaia ¢ y4€TOM JIOTUKHU
MOCTPOESHHSI Kypca, BHYTPUIIPEMETHBIX H MEXITPEIMETHBIX CBSI3EH;

e AT METOJAMYECKYIO MHTEPIIPETALIMIO LIeTeH U 3a]ja4 U3Y4YEeHHUs MTpeIMeTa Ha YriyOJ€HHOM ypOBHE
C y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEAHET0 001Iero 00pa3oBaHus, CoAepKaTeIbHON
XapaKTePUCTHKHU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHON IMPOrpaMMbI
cpeaHero o61ero oopazoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX ), @ TAKXKe C YIETOM
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHBIX IEHCTBUI 00YYaIOIIErocs M0 OCBOCHUIO COJIEPIKAHUS
npeaMera.

Ilo BceM Ha3BaHHBIM MO3MLMAM B INPOrpaMMe IO XUMHHM HPEAYCMOTPEHA NPEEMCTBEHHOCTh C
o0y4eHHeM XUMHH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBanus. 3a npeenaMy yCTaHOBJICHHOM POrpaMMoii
0 XUMHH 00s3aTelIbHON (MHBAPHAHTHON) COCTABISIONICH COJEpXKaHHMS Y4eOHOro mpeamera «XHUMHUS»
ocTa€rcs BO3MOXHOCTh BbIOOpa €ro BapHaTHUBHOM COCTABIAIONIEH, KOTOpas IOJDKHA OIpPEeNsAThCS B
COOTBETCTBHUH C HAIPaBJIEHUEM KOHKPETHOTO PO Ut 00ydeHHs..

B cootBercTBHE ¢ KOHIIENTYyadbHBIME TToJ0xkeHUIMU PI'OC COO 0 Ha3HAYEHUH MTPEIMETOB 0A30BOTO
u yrnyOnéHHoro ypoBHeW B cucreMe Iup(epeHUUpOBAaHHOIO OOYYEeHHUs Ha YpOBHE CpEIHEro OOIIero



00pa3oBaHMs XUMHS Ha YPOBHE YIIyOJIEHHOIO M3Yy4EHUS HAlpaBJIEH Ha PEaM3alMi0 MPEEeMCTBEHHOCTH C
MOCEIYIOIUM JITAalloM IOJYyYeHHs XHMMHYECKOro OOpa30BaHUS B pPAMKAX M3YYEHHUS CIHEIHAIbHBIX
€CTECTBEHHO-HAYUYHBIX U XUMHUYECKUX JUCIHILIMH B By3aX U OPraHU3aLUSAX CPEAHEr0 NMpodhecCHOHAIBHOTO
obOpazoBanus. B 3Toil cBA3M u3yueHHe mpeamera «XUMHSI» OPHEHTHPOBAHO NPEUMYIIECTBEHHO Ha
paciipeHre M yriayOJleHHe TeopeTHYEeCKOH M IPaKTUYEeCKOM IOATrOTOBKM OOYYarOLIMXCs, BBIOPABIIMX
ornpeesIEHHbIN NPo(UIIL 00yUeHUs], B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOIIEro MOTy4EeHUs XUMUYECKOTO
o0pa3oBaHMsl B OpraHu3alMsIx NpoQeccCHOoHaIbHOTO oOpa3oBaHus. Hapsmy ¢ 3TuM, B cBeTe TpeOOBaHMIA
@I'OC COO x mnaHupyeMbIM pe3yabTaTaM OCBOEHUS (peepanbHoi 00pa3oBaTeIbHON MIPOrPaMMBbI CPETHETO
ob1iero oOpa3oBaHus U3y4YEeHUE IpeAMETa «XUMUS) OPUEHTHPOBAHO TAaKXKe Ha PELIeHHE 3aJja4 BOCIIUTaHUS
U COLHUAIBHOIO pa3BUTHs OOydaroluxcs, Ha (OpMUPOBAaHME Yy HHUX OOILEUHTEIUIEKTYaJbHBIX YMEHHH,
YMEHUH palyoHAIM3alMU Y4eOHOro Tpyaa H  OOOOMIEHHBIX CIIOCOOOB JIEATENBHOCTH, HMMEIOIINX
MEKIUCIUIIIMHAPHBINA, HAIIPEAMETHBIN XapaKTep.

CocTraBisomUMU IpeaMeTa «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4deHHUs SABISIOTCS yri1yOJaEHHbIE
Kypcbl — «Opranndeckas xumusi» u «OO0mas u Heopranudeckas xumus». Ilpu onpeneneHnn moaxoaoB K
0TOOpY U CTPYKTYPHOM OpraHu3aluu coJepKaHus 3TUX KypCOB B IPOrpaMMe 110 XUMHUHU 32 OCHOBY IPUHSTHI
nosoxenus @I'OC COO o paznuuusix 6a30BOT0 U YIIIYOJIEHHOTO YPOBHEH U3YUEHUS TIPEAMETA.

OcHoBy cozaepxanusi KypcoB «OpraHudeckas Xumus» U «OOwas M HeOpraHudeckas XUMUS»
COCTaBJISIET COBOKYIHOCTb NPEAMETHBIX 3HAHUM M YMEHMH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YyUYCHMS
npeaMera. JTa cUCTeMa 3HaHWM IOJy4yaeT ONpeAesEHHOE TEOPETUYECKOE JONOJIHEHHE, I03BOJISIOLIEe
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OOJBIINI 00BbEM (hakTOJIOrHUECKOro Matepuana. Tak, Ha yriyOnEHHOM
YPOBHE HU3yueHHs IpeaMeTa oOecreueHa BO3MOXKHOCTb 3HAUUTENBHOTO YBEJIMYEHHUS 00bEMa 3HAHMHA O
XMMHUYECKHX 3JI€MEHTaX U CBOMCTBAX UX COCIUHEHUI Ha OCHOBE PACIIMPEHUs U yri1yOJIeHUs IpeACcTaBIeHUI
O CTPOEHHMH BELIECTBa, XMMUUYECKOM CBA3M U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIMM, pacCMaTpUBAEMBbIX C
TOYKM 3pEHHUS] XMMHUYECKOM KHHETUKM W TEepMOAMHAMHKHU. l3ydeHune mepHoJu4ecKoro 3akoHa H
[lepuonnyeckoil cucTeMbl XUMMUYECKUX 3JE€MEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHUX
NPEJCTAaBICHUAX O CTPOCHMM aToMa. XHMHYecKas CBs3b OOBSCHSETCS C TOUYKH 3PEHUS SHEPreTHUECKUX
WU3MEHEHUH Npu e€ 00pa30BaHUU U pa3pyLICHUH, a TAKKE C TOYKHU 3PEHHsS MEXaHU3MOB €€ 00pa30BaHMUI.
W3ydyeHue TUNOB peakuuil JOMOJHSAETCS (OPMHPOBAHUEM MPEACTABIEHUNH 00 AIEKTPOXUMUYECKUX
mmpoueccax M JJEKTPOJIM3€ pacIulaBOB M PacTBOPOB BEIECTB. B Kypce opraHmdyeckod XMMHHM IIpH
PacCMOTPEHUH PEaKIMOHHOW CIIOCOOHOCTH COEMHEHHMH yaensercs oco0oe BHUMAaHUE BOIpocaM 00
ANEKTPOHHBIX 3 PeKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIHi.

Oco0oe 3HaU€HHE UMEET TO, YTO Ha COJEpKAaHNE KypCOB XUMUHU YIITyOJIEHHOTO YPOBHS U3Yy4EHUS JUIs
KJIaCCOB OMpeAeNEHHOr0 Mpo¢uis (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJIHEHHH K o0mIeit
cHCTeMEe NMPEIMETHBIX 3HAaHUHN) OKa3bIBAIOT BIUSHHE CMEXHBIE MpeaMeThl. Tak, HanmpuMep, B COAEpKaHUH
nmpeaMeTa Ui KIAcCOB XUMHUKO-(pu3nueckoro mpoduiis Ooiblioe 3HA4eHHE OYyIyT HMETh SJIEMEHTHI
yueOHOro Matepuara rno oomen xumuu. [Ipu n3yuenuu npeamera B JaHHOM Ciy4yae akIeHT OyJIeT clieaH Ha
OOIIHOCTh METO/IOB MO3HAHMS, OOIHOCTh 3aKOHOB U TEOPUH B XMMHUHU U B (PU3UKE: aTOMHO-MOJIEKYIISpHas
Teopust (MOJIEKYJIsIpHAs TeOpus B PU3UKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTUH, 3aKOHBI TEPMOMHAMUKH,
ANEKTPOIIN3A, IPEICTABICHHS O CTPOCHUH BELIECTB U JIPYTOE.

B 10 xe Bpems B cojepkaHUM MpeaMeTa Ui KJIacCOB XUMHUKO-OMOJIOTrH4YecKoro nmpoduis 60mbmuni
yIeJbHBIN Bec OyIeT UMETh OpraHndeckas XuMus. B aToM ciryyae npeocTaBiisieTcst BO3MOXKHOCTb JUist OoJiee
00CTOSITENTFHOTO PAaCCMOTPEHUS] XMMUYECKON OpraHU3alliy KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTAB
KOTOpPOM BXOZSAT, K IpPHUMEPY, TAaKHE CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUABI, OCJIKH, YIJIEBOABI,
HYKJICMHOBBIE KHCJIOTHI U apyrue. IIpn 3ToM 3HaHMS O COCTaBe M CBOMCTBAaX NPEICTABUTENIECH OCHOBHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB CIYXKaT OCHOBOHM JJIsi M3Yy4YCHHs CYIIIHOCTH IpPOIECCOB (DOTOCHHTE3A,
JbIXaHUS, TAILEBAPEHUS.

B mnnane ¢opmHupoBaHHS OCHOB HaydyHOIO MMPOBO33PEHMsI, OCBOEHHUS OOILIEHAyYHBIX METOAOB
MIO3HAHUS W OIBITA IPAKTHUYECKOTO INPUMEHEHMs HAy4dHBIX 3HAHUM W3Yy4YEeHHE NpeaMmera «XHMHsS» Ha
yri1yO0J€HHOM ypOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3AX C y4eOHBIMU ITPEIMETaMH, BXOASIIUMU B COCTaB



MpeAMETHBIX oOyiactell «EcTecTBeHHO-HAay4YHBIC MpeaMeThl», «MaTtemaTtnka U nHpopmatukay u «Pycckuit
SI3BIK U JIUTEpATypay.

[Ipn um3yueHum yueOHOro mnpeamera «XuMHUS» Ha YINIyOJEHHOM YPOBHE TaKKe, KaK Ha YpPOBHE
OCHOBHOTO U cpeaHero odiiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a7aueii MEPBOCTEIICHHON 3HAYUMOCTH
ABIIAeTC POPMUPOBAHUE OCHOB HAYKHU XMMHUHU KaK 00JIACTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOM
NEeSITEeIbHOCTH YeJIOBEKa W OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. Pemenue sToi 3amaum Ha
yrIyONE€HHOM YpOBHE M3YYCHHUS IPEAMETa MPEAIOIIaraeT peain3aluio TaKUX IeJeH, Kak:

(dopMHupoBaHHE TPEACTABICHUN: O MaTepHAIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ Beaylleil
poJiu B 00€CIeYeHNH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA: B PEILICHUHU MTPOOIJIEM HKOIOTHUECKOMH,
SHEPreTHUECKOM U MUIIeBON 0€30M1acCHOCTH, B Pa3BUTUH MEIULIUHBI, CO3JaHUH HOBBIX MaTEpUAJIOB,
HOBBIX HCTOYHHKOB OJHEPruM, B OOECICYCHHH pPAIMOHAIBHOTO IPHUPOJOIOIB30BAHMS, B
(GbOopMHpPOBaHUM MHPOBO33PEHUST M OOIIEH KyJIbTyphl UEIOBEKa, a TaKkKe HKOJIOTHYCCKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpelie;

OCBOGHHE CHCTEMbl 3HaHUH, JIeKAIIUX B OCHOBE XMMHUYECKOH COCTaBJISIOUICH €CTeCTBEHHO-
Hay4YHOUW KapTUHBI MHpa: GyHIAMEHTAIbHBIX MOHITHH, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MIPEJICTABJICHUM O CTPOEHUU BEIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUS
XUMHAYECKHUX PEaKIHid, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX IPUHIIUAIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

dbopMupoBaHue y OOYYarOIIUXCS OCO3HAHHOTO MOHHUMAaHMS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUM 7151 OOBSICHEHMs KJIIOUEBBIX MAEH M MpoOJieM COBPEMEHHOW XUMMHM, JUIs
OOBSICHEHUS M MPOTHO3UPOBAHMS SBJICHHH, HMMEIOIUX €CTeCTBEHHO-HAYUYHYIO IPHUPOY;
IPaMOTHOIO PEUIEHUs MPOOJIEM, CBSI3aHHBIX C XMMHEH, IPOrHO3UPOBAHMSI, aHAJIN3a U OLEHKHU C
MO3UIMH  SKOJOrMYecKOM Oe30MacHOCTH TMOCIEACTBUNM  OBITOBOM M NPOU3BOJICTBEHHOM
JEATEIBHOCTH 4YEJIOBEKAa, CBA3aHHOM € XUMHUYECKMM IIPOU3BOJCTBOM, MCIIOIB30BAaHUEM U
nepepaboTKOM BEIIECTB;

yriIyOJIeHHE TPEJCTaBICHUN O HAYYHBIX METOAaxX IMO3HAHHS, HEOOXOIUMBIX NJisi MPHOOpETEHUs
YMEHUI OpUEHTHPOBATHCS B MUPE BEILECTB U OOBSICHEHUS] XUMUYECKHX SIBICHUH, UMEIOIUX MECTO
B [IPUPO/IE, B IPAKTUUECKOM JEATEIbHOCTH U MOBCEHEBHON KU3HU.

B nutane peanusanuu nepBoovepeHbIX BOCIIUTATENbHBIX U PA3BUBAIOIINX (DYHKIUHN 1IETOCTHOM CUCTEMBbI
cpeaHero odmiero oOpa3oBaHMs NpPU HM3YYEHUHM TpeaMera «XHUMHUsS» Ha YriyOlIEHHOM YpPOBHE 0COOYyIO
aKTYyaJbHOCTb IPUOOPETAIOT TaKKE LENU U 3a/1a4H, KaK:

BOCIIUTaHNE YOEKAEHHOCTH B TII03HABAEMOCTH SIBJICHUH NPUPOMABI, YBaXECHHS K MpOIecCy
TBOpYECTBA B 00JACTH TEOPETHUYECKMX WM MPUKIAIHBIX HUCCIECAOBAHUN B XUMHUH, (POPMHPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYeHMIO U IMIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPONIO |
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS O0IICYEIIOBEUECKUX IIEHHOCTEH;

pa3BUTHE T[I03HABATEJbHBIX HWHTEPECOB, HMHTENIEKTYalbHbIX M TBOPUECKUX CIOCOOHOCTEH
oOyuaromuxcsi, (OpMHUPOBAHHUE Yy HHUX CO3HATENBHOTO OTHOIIEHHS K CaMoo0pa3oBaHHUIO U
HENpPEepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHOW Mpo(ecCHOHATbHONW M OOIECTBEHHOM
NesITebHOCTH, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 3J0POBBI0 M MOTPEOHOCTH B 370POBOM
oOpase KU3HH;

¢dbopMupoBaHNE YMEHUH M HAaBBIKOB Pa3yMHOTO HPUPOJIOIOIB30BAHMS, PA3BUTHE YKOJIOTHYECKOM
KYJIBTYPBI, IPHOOPETEHHE OMBITa 00IIECTBEHHO-TIOJIE3HON 3KOJIOTHUECKOMN JIESITETbHOCTH.

O0111ee 4ncI0 YacoB, MPEAYCMOTPEHHBIX AJIS U3YUYEHUS XUMHUH Ha YTIyOJIeHHOM YPOBHE CPETHET0 OOIIEero
obpasoBanus, coctabisier 204 yacos: B 10 kiacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 gaca (3

yaca B HEJICJIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenmMer M 3HaYeHHE OPraHUYECKOM XHMMMH, NPEICTABICHHE O MHOrooOpa3uu OpraHUYECKUX
COETUHEHUH.

DNEeKTPOHHOE CTPOEHUE aToMa Yriepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUA. BaseHTHbIE
BO3MOYKHOCTH aTOMa yriepoja. XUMHUYECKasl CBA3b B OPraHMUYECKUX COCAMHEHHSX. THIBI THOpHIN3AIIH
aTOMHBIX opOuTaneil yriepoma. MexaHu3Mbl 00pa3oBaHUsl KOBAICHTHOW CBs3M (OOMEHHBIN M JOHOPHO-
aKUEeNnTOpHBIH). THUIBI IepeKpbIBAHUSI ATOMHBIX OpOUTaNel, 6- U m-cBsa3u. OAuHapHasi, [BOIHAS U TpOHas
cBs13b. CrocoObl pa3phiBa CBSI3€i B MOJIEKyJax opraHudeckux BemiecTB. [loHsTHE 0 CBOOOAHOM paguKaie,
HyKJIeo(uie u sneKTpoduie.

Teopust crpoeHust opraHuyeckux coequHeHuil A.M. BytiiepoBa U COBpEMEHHBIE NPEACTABICHUS O
CTPYKTYpE MOJEKYJd. 3HA4€HHE TEOPUHM CTPOCHMSI OPraHUYeCKHX COEIMHEHHU. MolekynspHbele U
CTpYKTypHBIE (Gopmynbl. CTpyKTypHBIE (QOPMYIBl pa3IUYHBIX BHUIOB: pa3BEPHYyTas, COKpaIIEHHAs,
ckenetHast. M3omepus. Buuel m3oMepuu: CTpYKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE S(PPEKTH B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUH (MHAYKTUBHBIA 1 ME30MEpPHBIN d(PEKTh).

[IpencraBienne o KiaccUPUKAUM OpraHUYeckuX BemlecTB. [loHsATHE O (DYHKIMOHANBHOW TpyMIIe.
Comornorus. 'omonoruyeckue psibl. CucTeMaTH4eckass HOMEHKIIaTypa opranmdeckux coeaunenuii (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OT/IEIbHBIX MPEACTABUTEICH.

OcobenHoct W KiaccHUUKAIMSA OpPraHUMYECKUX peakuuid. OKUCIUTETHhHO-BOCCTAHOBUTEIHHBIC
peakIy B OpraHU4eCKON XUMHH.

DKcIepUMEHTaIbHbIE METO/Ibl U3yUYEeHHUs BELIECTB U UX MPEBPALICHUI: 03HAKOMJICHHE ¢ 00pa3laMu
OpraHMYECKUX BEIIECTB U MaTepraIaMH Ha UX OCHOBE, OTIBITHI 110 IPEBPALLIEHUIO OPraHUYECKHUX BELIECTB IIPU
HarpeBaHuu (TUlaBleHUE, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYMPOBAHHE MOJENIed MOJIEKYJ] OpPraHWYEeCKUX
BELIECTB.

Yriaesoaopoaslt.

Ankanbl. ['oMonorudeckuii psij akaHoB, o0mas Gopmysa, HOMEHKIATYpa U U30MEpHsi. DIEKTPOHHOE
¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI alKaHOB, SP -THOPHIM3AIMs aTOMHBIX opOHTanedl yrmepona, G-
CBsA3b. PU3NUYECKUE CBOWCTBA AJIKAHOB.

XHWMHUYECKHE CBOMCTBA AIKAHOB: PEAKIMH 3aMEIIEHUS], U30MEPU3ALIUHU, JETUIPUPOBAHMS, IUKIIN3ALUH,
MUPOJIN3a, KpeKuHra, ropenus. [lpeacraBienne o MexaHu3Me peakliMid paiiKaJbHOTO 3aMeIlEHUSI.

Haxoxnaenue B nmpupojae. CriocoObl mosydyeHus: ¥ IpUMEHEHHE aJTKaHOB.

[Muknoankansl. O6mas ¢popmyia, HOMEHKIaTypa 1 nzomepusi. OcOOEHHOCTH CTPOEHHS U XMMUYECKUX
CBOMCTB MallbIX (LIMKIIOMPOTMAH, MUKIOOYTaH) U OOBIYHBIX (I[MKJIOMEHTaH, IUKIOTeKCaH) IHKJIOAIKAHOB.
CriocoOsl MosTydeHus: U MPUMEHEHUE [UKJI0ATKaHOB.

Ankenpl. ['OMonormyeckuii ps ajaKkeHOB, oOmas QopMysina, HOMEHKJIATypa. OJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aTKEeHOB, SP2-THOPUIN3AIUsS aTOMHBIX OpOUTANlell yrieposa, 6- U -
cBsa3u. CTpykTypHass M TeoMeTpuyeckas (LHC-TpaHC-) u3oMepusi. DPu3NUEeCKue CBOMCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMM MNPHUCOCAMHEHUS, 3aMEIICHUS B O-TOJIOKEHHE IPU JIBOMHOM CBSI3H,
nojauMepuzauu U okucieHus. [IpaBuno MapkoBHukoBa. KadecTBeHHBIE peaklMM Ha ABOMHYIO CBS3b.
CriocoObl osTy4yeHHs 1 IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Kiaccudukanust ankaaueHOB (CONPSHKEHHBIC, HM30JIMPOBAHHBIC, KYMVAUPOBAHHbIE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOSHUS W XHWMHUYECKHX CBOWCTB CONPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpskEHHBIX TueH0B. CocoObl MOMY4YeHUS U IPUMEHEHUE alTKaJueHOB.



Ankusbl. ['OMONOTHYECKUH PsiT aTKMHOB, 001mas popmysia, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJlKWHOB, SP-THOpUAM3AIMS aTOMHBIX OpOHTaneill yriepoja.
@usznueckue CBOWCTBA AaJKMHOB. XHMMHUYECKHE CBOMCTBA: PEAKLMM IPUCOCAMHEHMS, OUMEpPU3ALMM U
TpUMepHU3aluy, OKucieHus. KucioTHble CBOICTBa alKMHOB, HMEIOLUIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyYEHUS U IPUMEHEHHE aJTKUHOB.

ApomMartuyeckue yrieBoaopoabl (apeHbl). l'omonmormyeckuil psa  apeHoB, obmas Qopmyna,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI OeH30J1a. DPU3nyeckue
CBOWCTBa apeHOB. XMMHUYECKHE CBOWCTBA OEH30JIa U €r0 FOMOJIOTOB: PEaKIUH 3aMEICHHsI B OEH30JIbHOM
KOJbIIE M YIJIEBOJOPOJAHOM paauKaje, peakluu IPUCOCIUHEHUS, OKHCIEHHE TOMOJIOroB OeH30Ia.
[IpencraBienue 06 OpUESHTUPYIOIIEM IEHCTBUU 3aMECTUTENEH B OEH30JIbHOM KOJIbLIE HA IPUMEPE ATKUIBHBIX
panuKaioB, KapOOKCHIIBHOW, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIBI, aTOMOB TaioreHoB. OcobeHHOCTH
XUMUYECKHX CBOUCTB crtupona. llomumepusanus crtupona. CrnocoObl NONy4eHHUS UM TNPUMEHEHHE
apOMaTHYECKUX YTJIEBOJOPOJIOB.

[Ipupoansiit ra3. IlomyrHeie HedTanble ra3pl. HedTs u e€ mpoucxoxnenue. KameHHBIN yroias u
MPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTKu HEPTH: TEePeroHka, KPEeKHHT (TePMUYCCKHH,
KaTaIUTHYeCKui), pudopmuHr, nuponu3. [IpogykTsl mnepepaboTku HePTH, HX MPUMEHEHHE B
MIPOMBIIIIJICHHOCTHU U B OBITY.

I'enernueckas CBS3b MEKAY PA3IMYHBIMU KIIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJIOTEHIIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu 3aMelieHusl rajoreHa Ha
TUJIPOKCOTPYIILY, HUTPOTPYIILY, IMAHOTPYIIILY, aMUHOrpynny. JleiicTBre Ha rajoreHnpou3BOIHbIE BOJJHOTO
U CIIUPTOBOTO pacTBopa ImEnouyu. B3anMmopeiicTBre NUraloreHaikaHoB ¢ MaruueM U nuHkoM. [loHsTHE O
METAJUIOOPTaHUYECKUX COeAMHEHUsX. lcnonab3oBaHME TallOreHIPOU3BOJHBIX YIJIEBOJIOPOJIOB B OBITY,
TEXHHUKE U NIPU CUHTE3€ OPraHUYECKUX BELIECTB.

DKcrnepuMeHTaJIbHbIE METO/Ibl N3Y4YEHHUSI BELIECTB U UX IMPEBPAIICHUN: U3ydeHNEe PU3NUECKUX CBOICTB
YIJIEBOIOPO/IOB  (PacTBOPUMOCTB), KAUECTBEHHBIX peaKIHUil  yrieBOJAOPOAOB  PA3IUYHBIX KJIACCOB
(obecuBeurBaHMEe OPOMHOM WM MOJHON BOJBI, pacTBOpa MEepMaHTaHaTa Kallvs, B3aMOJICHCTBHE alleTUIICHA
C aMMHa4YHBIM PAcTBOPOM oOkcuaa cepedpa(l)), kadecTBeHHOEe OOHapyXeHHE YTJIepoaa W BOAOpPOAA B
OpPraHMYECKUX BELIECTBaX, MOJTYYEHHUE 3TUJICHA U HW3YYEHHME €ro CBOICTB, O3HAKOMIIEHHE C KOJUIEKIUSMU
«Hedptp» u «Yromp», c oOpa3lamu MiIacTMacc, KaydyyKOB M pPE3UHBI, MOJEIHPOBAHUE MOJEKYI
YIJI€BOJIOPOIOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucnopoacoaepxamye oprannyeckne coeinHEeHUsl.

[IpenensHble ogHOaTOMHBbIE cnupThl. CTpoeHHME MOJIEKyd (Ha HpUMepe MeTaHojla W 3TaHoJia).
I'omonoruueckuii psj, obmas popmysa, U30Mepus, HOMEHKJIaTypa U kiaccudukanus. Gu3nuecKue CBOUCTBA
IIPEEIbHBIX OJHOATOMHBIX CIHPTOB. BOIOpOAHBIE CBA3M MEXIY MOJEKYIAMH CHUPTOB. XUMHYECKHE
CBOMCTBA: pEaKIUH 3aMeleHUus, Nerujparaiud, OKHUCICHHs, B3aHUMOJCHCTBHE C OpPraHu4ecKUMH U
HEOpraHMYecKUMHU KucioTamu. KadecTBeHHass peakuusi Ha OJIHOAaTOMHBIE crupThl. JleiicTBue 3TaHONa U
METaHOJIa Ha OpraHu3M desoBeka. CrocoObl MOMyYeHHs U MPUMEHEHUE OJHOATOMHBIX CIIMPTOB.

IIpocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3NUECKUX U XUMHUECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATHJIEHTJIMKONb U IIHLEepuH. DU3ndeckrue M XUMHUYECKHE CBOMCTBA:
peaxkiuu 3aMeleHus, B3auMOAEHCTBHE C OPTraHUYECKUMU U HEOPraHMYEeCKMMH KUCJIOTaMH, KaueCTBEHHas
peakiys Ha MHOToaToMHble ciupThl. [IpencraBienne o MexaHu3Me peakiuii HyKJ1eo(pUIbHOTO 3aMEeLIeHHUS.
JleicTBue Ha opraHu3M uenoBeka. CrocoObl MOTYUYEeHUsI M TPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYIIBI M O€H30JIbHOTO sipa. Dusndeckue
cBoiictBa (¢enosa. OCOOEHHOCTH XUMHUYECKMX CBOMCTB (eHona. KadecTBeHHBIC peakiuu Ha (GEHOI.
Tokcuunocts henomna. CriocoObl nostyueHus ¥ npuMeHenue gpenona. deHonapopmanbaeruIHas cMoa.

KapOoHunbpHBIE COeTMHEHNS — albJICT U/l M KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUILHOM TPYTIIIHI.
I'oMonoruueckue psabl anbIeruioB U KETOHOB, 0011ast popMyiia, H30MepHs U HOMeHKIaTypa. dusnueckue
CBOMCTBA aJbAECTUIOB U KETOHOB. XMMHYECKHE CBOMCTBA aJIbJIETH/I0OB U KETOHOB: PEAKIIUU TPUCOSIMHEHHUS.



OxucrieHue anabAerujioB, KayeCTBEHHbIE PEaKkLUUu Ha aibaerujpl. CrocoObl MOJNy4yeHHs U HMPUMEHEHHE
aJIBJIETUJIOB U KETOHOB.

OHOOCHOBHBIE TIpeNieNbHbIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHUS MOJIEKYN KapOOHOBBIX
kucioT. M3omepuss u HoMmeHknaTypa. dusnyeckue CBOICTBa OJHOOCHOBHBIX IPENENbHBIX KapOOHOBBIX
KUCJIOT. BotopoiHbIe CBA3M MEXAYy MOJIEKyJaMi KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIIOTHbIE
CBOWCTBA, peakys 3Tepu(UKaLny, peaKLUH C y4aCTHEM YIIIEBOIOPOIHOTrO paankanga. OcoOEHHOCTH CBOMCTB
MypaBbHHON KUCIOTHL. [ToHATHE O IPOU3BOIHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX 3¢pupax. MHoroobpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEIPENCIBbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JIUKapOOHOBBIX KHCIOT, T'MJIPOKCUKApOOHOBBIX KUCIOT. [IpernctaBureny BbICIIMX KapOOHOBBIX KHCIIOT:
CTeapUHOBasi, MaJIbMUTUHOBAsA, OJCUHOBAs, JUHONEEAs, AUHONEeH08as KUCHOThL. CrocoObl MONIydeHUs |
pUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psn, odmas Gopmyia, n3oMepus 1 HoMeHKiIaTypa. Pusndeckue
Y XMMHYECKUE CBOMCTBA: TMAPOJIN3 B KMCIIOW U LIEJIOUHOU cperie.

Kupsl. Ctpoenue, (puznyeckue U XMMUYECKHE CBOMCTBA JKUPOB: TUAPOJIU3 B KUCIOH U IIEIOYHON
cpene. OcoOeHHOCTH CBOWCTB JKHUPOB, COAEPX AIIUX OCTAaTKH HENPEEeNbHBIX >KUPHBIX KHUCIOT. JKuUphl B
IIPUPOJIE.

MBpu1d KaK coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmast xapakrepuctuka yriaeBojoB. Knaccudukauus yrieBomoB (MOHO-, IU- M IOJUCAXapUIbl).
MoHocaxapuapl: TIIOKO3a, (pPyKTO3a, TajakTo3a, pubo3a, ae3okcuprOo3a. dusnmyeckwe CBOWCTBA |
HaxoxaeHue B npupoje. PotocuHTe3. XMMUUECKHE CBONCTBA IIFOKO3bl: PEAKIMU C yYaCTHEM CIIUPTOBBIX U
aJIbJIETUAHOM TPy, CIUPTOBOE M MOJOYHOKHCIOe OpokeHue. IlpuMeHeHue Tiaroko3bl, €€ 3HaueHHE B
KU3HEICATEIIBHOCTH OpraHusma. Jlucaxapuipl: caxapo3a, MajabTO3a M JIaKTO3a. BoccraHaBinuBarolmue u
HEBOCCTaHaBIUBarolMe Aucaxapuabl. ['uaponus nucaxapuaos. HaxoxxneHue B mpupose U NMPUMEHEHHE.
[Tonucaxapuapl: Kpaxmall, INIMKOTeH M 1eiirono3a. CTpoeHHe MaKpoMOJIEKyJl Kpaxmala, INIMKOreHa U
neno03el. dusndeckue cBOKWCTBA KpaxMana U LIEJUII0JIO3bl. XMMUYECKHE CBOMCTBA Kpaxmalla: THIPOJIN3,
KayecTBEHHasl peakuus C HOJOM. XMMHUYECKME CBOMCTBA IEJUIIOJIO3BL: THUIPOJIU3, IMOJydyeHHe 3(PHUpOB
1estos03bl. [ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKcrepuMEHTAIbHbIE METOJ/Ibl U3YYEHHs BELECTB M UX MPEBpAlllEHUN: pacTBOPUMOCTb Pa3INnYHBIX
CIIMPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C HATPUEM, OKHUCIEHHE JTUIOBOIO CHUpPTAa B albJIETHJ Ha
packan€HHOM MeIHOW IpPOBOJIOKE, OKUCIEHHE STUIOBOTO CHUPTAa JUXPOMATOM Kanus (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEpPHANIOB), KAaueCTBEHHbIE pEaKkIMU Ha albAeruabl (C  TUIPOKCHIIOM
mnammuHcepeodpa(l) u runpokcunom meau(ll)), peakuus raunepuna ¢ rugpokcugom meau(ll), xumudeckue
CBOMCTBa PacTBOpa YKCYCHOHM KHCIIOTBI, B3aMMOJACHCTBHE PAaCTBOpa TIIIOKO3bI ¢ ruapokcuaom memu(ll),
B3aMMOJICHCTBHE KpaxMaia ¢ HOJIOM, PeIIeHUe SKCIIEPUMEHTABHBIX 3aa4d 10 TeMaM «CHHUPTHI U (EHOIBI,
«Kap6onosbie kuciaoTel. ClokHBIC Y(DUPBIY.

A3oTcoaep:kaliye oprannyeckre coelMHeHusl.

AMHUHBI — OpraHMyYecKue Npou3BOJAHBIE ammuaka. Kiaccudukauus amMuHOB: anmudarudyeckue U
apoMaTH4ecKue; MepBUYHbIE, BTOPUYHBIE U TpeTuuHble. CTpoeHne MoseKy, obmas dopmyna, usomepus,
HOMEHKJIAaTypa U (Qu3ndYeckue CBOicTBa. XHMHYECKOE CBOICTBa anu@aTHYeCKUX aMUHOB: OCHOBHBIE
CBOMCTBA, aJKWJIMPOBAaHWE, B3aWMOJCHCTBHE IIEPBUYHBIX aMUHOB C a30THCTOW Kuciaorou. Comm
AJIKWJIAMMOHHUS.

AHWIMH — IIpEeICTaBUTENb aMUHOB apoMaTHdeckoro psanaa. CrpoeHue aHunuHa. B3anmHoe BiusHue
IpyII aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWINHA. KauecTBEHHbIE peakuu
Ha aHWwiIMH. CrocoObl MoiydyeHUs W INpUMeHeHHe anudarndyeckux amuHOB. [lomyueHue aHwWIMHA U3
HUTpOOEH3071a.

AmuHokucnotsl. Homenknatypa u usomepusi. OTnenbHble IPEICTaBUTENN O-AMUHOKHUCIIOT: TJIULIVH,
anmannH. PuU3NYeCKre CBONCTBA aMHHOKHCIOT. XMMHYECKHE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTepHBIX
OpPraHUYeCKUX COEIMHEHMUH, peaklus MOJIMKOHAEHCAllMK, 00pa3oBaHUe NMENTHIHON CBsA3U. buomornueckoe
3HAYEHUE AMUHOKUCIOT. CUHTE3 ¥ TUAPOIJINA3 ENTUIOB.



benku kak mnpupomHsie monauMmepsl. [lepBuuHas, BTOpUYHAS W TPETHYHAs CTPYKTypa OETKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIHS, KAYECTBEHHBIE PEaKIIMU Ha OCIIKH.

DKCTepUMEHTAIBHBIE METO/IBI U3yUeHUs BEIIECTB U WX MPEBPAIICHUI: PACTBOPEHHE OCIKOB B BOJIE,
JIeHaTypanus OCITKOB MPY HATPEBAHHH, IIBETHBIC PEAKIIMU HAa OCIKH, PEIICHHE YKCIIEPUMEHTAIBHBIX 337124 10
TeMaM «A30TCoeprKallie OpraHuYECKUe COeAMHEHUs» U «Pacmo3HaBaHue OpraHuYeCKUX COSTMHCHUIN.

BricokomosieKyJIsIpHbIE COeTHHEHUS.

OCHOBHBIE TOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUNU: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BE€HO, CTEMEHb MOJIMMEPHU3AllNU, CpEeAHsIsl MOJeKyspHas wmacca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJICKYJIIPHBIX COSAMHEHUHN — MOJTUMEPHU3aLINS U TTOJTMKOHICHCAITHS.

[Tomumepuble Marepuansl. [lnacTmacchl  (MOTUATHICH, TOJHMIPOINWICH, TMOJUBUHWIXJIOPHI,
MOJINCTUPOJ,  TMOJNMMETUIIMETAKPUIIAT, TOJMKApOOHATHI, MONMATHICHTepedTanar). YTWIM3auus W
nepepadoTKa MIACTHKA.

DnacToMepbl: HATypalbHBIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaJAHEHOBBIM, XJIOPOMPEHOBBIA,
M30IPEHOBBIN) U CHJIMKOHBI. Pe3nHa.

Bonoxkna: HatypasibHble (XJIONOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, allETATHOE BOJIOKHO),
CUHTETHYECKUE (KAPOH U JIABCaH).

[Tomumepsl  crneruanbHOrO Ha3zHadeHWs (TeyIoH, KeBjap, JJICKTPOIPOBOMSAIINE IOJHUMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

DKCIIepUMEHTAIBHBIC METOBI MU3YUYCHHSI BEIIECTB M MX MPEBPAIICHUIN: 03HAKOMJICHHE ¢ 00pasiaMu
MIPUPOHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KAYYyKOB, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/a4 110 TEME
«Pacrio3HaBaHue I1acTMacc U BOJIOKOHY.

PacuérHeie 3amaun.

Haxoxxnenne MonekysipHOr popMyIIbl OpraHUIECKOTO COSMHEHUS IO MAaCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJSIINX B €r0 COCTaB, HAXOXXJICHHUE MOJICKYJSIPHON (DOpPMYJSIBI OpPraHUYeCKOro COCIMHEHHS IO Macce
(00BbEMY) TIPOAYKTOB CTrOpaHuUs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEaKIUU H/HIIN
HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (OPMYIbl OPraHHYECKOrO BEIIECTBA Ha OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CHOCOOOB TOJIYYECHHS, OINpPEACIICHHE IO BBIXOJA MPOAYKTA PEaAKIUU OT
TEOPETHUYECKU BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamust MeXnpeaMEeTHBIX CBSI3eéM NOpU U3y4eHUM oOpraHuueckod xumuu B 10 Kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHM,
MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIE TTOHSITHS: SBIIEHUE, HAYYHBIA (haKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, Ki1accuduKaimsi, HaOlltoIeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJIETb, MOJICIIMPOBAHHUE.

dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, DHEPTETHIECKUN YPOBEHbB, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UUYECKHE BEIWYWHBI, SIUHUIIBI U3MEPEHUS, CKOPOCTh,
SHEpPrusi, Macca.

buonorus: knerka, opraHu3M, SKocuctema, ouocdepa, MeTadboIM3M, HACIEICTBEHHOCTb, aBTOTPOMHBIIHI
Y TeTepOoTpO(HBINA TUTT TUTAHMS, OpOKkeHHE, POTOCUHTE3, IbIXaHHUE, OCIIKH, YTIIEBO/IbI, )KUPbI, HyKJICHHOBBIC
KHUCIIOTHI, (PEPMEHTHI.

I'eorpacdus: mose3Hple NCKOMAaeMbIe, TOTLTHUBO.

TexHoNOrUs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATBLHOTO MTUTAHUs, MOIOIIIUE CPEACTBA, MAaTEPHAIIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJTACC

OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHH.



Atom. CocTaB aTOMHBIX siep. XUMHAYECKHH 351eMeHT. M3otonbl. CTpoeHue 3JIeKTPOHHBIX 000104YeK
aTOMOB, KBaHTOBBIE YHCJIa. DHEPreTUYECKUE YPOBHU M MOAYpPOBHH. ATOMHBIe opOuTanu. Kinaccuduxarms
XUMHUYECKHX 3JIEMEHTOB (S-, p-, d-, f-ajmemenTsl). PacmpeneneHue 371€KTPOHOB MO aTOMHBIM OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALlUd AaTOMOB DJIEMEHTOB IMEPBOTrO—YETBEPTOTO IMEPHOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpAIIUA HOHOB. DJIEKTPOOTPUIIATEIHHOCTD.

[Tepuonuueckuii 3akoH u [lepuoguyeckas cucrema xumuueckux siaeMenToB .M. MenneneeBa. CBsizb
MEPUOJINYECKOTO 3aKoHa U [leproauyecKkoil CHUCTEMbI XMMHYECKHX JJIEMEHTOB C COBPEMEHHOW TEOPHUEHN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH WM3MCHECHHSI CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX WMU
MPOCTBIX W CJOXKHBIX BEHIECTB IO TPYyINIaM M IepuojaM. 3Ha4YeHue nepuoaudeckoro 3akona JI.W.
Meunpeneesna.

XuMHU4YecKas CBI3b. BUIBI XMMHUUYECKON CBSA3U: KOBAJICHTHAS, MOHHAs, MeTa/UIMYecKas. MexaHu3Mbl
o0Opa3oBaHMsl KOBICHTHOW CBS3U: OOMEHHBI ¥ JIOHOPHO-AKIENTOPHBIA. ODHEPrusi W JUIMHA CBS3H.
[TonsipHOCTH, HaMPABIECHHOCTh U HACHIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHbie cBsA3u. BomopoaHas cBS3b.
MexMoeKyIapHbIe B3aUMOICHCTBHUS.

BanieHTHOCTh ¥ BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYpPBI MOJIEKYJ C HMX
F€OMETPUUYECKUM CTPOCHUEM (Ha PUMEPE COSAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COCTMHEHHAX. Cocrasn KOMIIJICKCHOT'O HOHA:
KOMILIEKCOOOpa30BaTeb, JIMTAH/bl. 3HAYEHNE KOMIUICKCHBIX coeauHeHuid. [ToHATHe 0 KOOpAMHAIMOHHOM
XHAMUH.

BemiectBa MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. THUIBI KPUCTAUIMYECKHX PEHIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsiTue o nucnepcHbix cucremax. Mctuanabie pactBopsl. [IpeacraBieHue o KOJUIOUIHBIX pacTBOpax.
CriocoObl  BBIpOKEHMSI KOHIIEHTpAIlMM PAacTBOPOB: MaccoBasi JOJi BEIIECTBA B PAacTBOPE, MOJspHas
KOHIEHTpauus. HachIlieHHbIE M HEHACBIILIEHHBIE paCTBOPbI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. TpHBHUAIbHBIC HAa3BAHUS OTIAEIHHBIX
MPEACTaBUTENECH HEOPraHMYECKUX BEIIECTB.

Krnaccudukanys XuMudeckux peaklivii B HEOPraHNYeCKOM M OpraHMuecKOil XMMHUH. 3aKOH COXPaHEHUSI
MacChl BEIECTB; 3aKOH COXPAHEHHS W TPEBPAIICHHUS SHEPTUU MPU XUMHUYECKHX peakiusax. TersioBbie
3¢ (DHeKTh XUMUYECKUX peakiuil. TepMoXuMHiecKre ypaBHEHUSI.

CKOpocTh XUMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3INuHbBIX (hakTopoB. ['OMOreHHble W
reTeporeHHble peakunu. Karanus u katanu3atopsl.

OOparumble W HEOOpaTHMbBIE pEAKIMUA. XHUMHUUYECKoe paBHOBecne. KOHCTaHTa XWMHYECKOTO
paBHOBecusi. DaKTOPBI, BIUSIONIME HA MOJOKEHUE XUMUYECKOIO PaBHOBECHUS: TEMIIEpaTypa, AaBJICHUE U
KOHIIEHTpAIlUU BEIECTB, y4acTByOIMX B peakiuu. [Ipunuun Jle [larense.

OnektponuTrdeckas aucconuarus. CuibHbIe U cinadbie anekTpoauThl. Ctenens auccomuanun. Cpema
BOJHBIX PACTBOPOB: KHCIOTHas, HEWTpanbHas, ImeinodHas. Bomopoansni mokaszatens (PH) pactBopa.
I'uaponus coneii. Peakiun nonHoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakluu. CteneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTETb.
[Ipouiecchl OKUCIEHHST W BOCCTAHOBJICHUS. BaxHeWllne OKHCIUTENIM W BOCCTAHOBUTENU. MeTton
AJIEKTPOHHOTO OajaHca. DIEKTPOJIN3 paCTBOPOB M PACIIIIAaBOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M MX MPEBpALICHUMN: pPa3j0KEHHE IEePOKCUIaA
BOJIOpOJa B MPUCYTCTBUU KaTaau3aropa, MOAENIU KPUCTALNTHYECKUX PEIETOK, MPOBEACHUE PEAaKIIMi HOHHOTO
oOMEHa, OIpeJeNeHHe CpPeIbl PacTBOPOB C IOMOINBI0 HHIUKATOPOB, WU3yYEHWE BIMSHUS Pa3IMYHBIX
(haKTOpOB HA CKOPOCTh XUMHUYECKON PEAKIIUU U TIOJIOKEHUE XUMHUYECKOTO PaBHOBECHSI.

Heopranuueckasi xumus.

[Tonoxxenue HemetamioB B llepuogmyeckoin cucreme xumuueckux anemeHTtoB /.M. MenneneeBa u
OCOOEHHOCTH CTpOEHUsS WX aTOMOB. DU3MYECKHME CBOWCTBA HEMETAJUIOB. AJLIOTPOIHS HEMETAIIOB (HA
npuMepe Kuciaopoaa, cepsl, pochopa u yrieponaa).



Bogopon. [Tonyuenue, ¢puznueckue 1 XUMUYECKHE CBOWCTBA: peaklMu ¢ MeTa/lllaMU U HEMETaJlJIaMH,
BOCCTAHOBUTEJbHBIE CBOMCTBA. [ mapuasl. TOIUIMBHBIE DIIEMEHTBI.

I'anorensl. Haxoxnenue B mpupoje, crocoObl ModydeHus, (PU3NYeCKHe M XUMHUYECKUE CBOWCTBA.
lanmorenoBoopoabl. BakHelmme KUCIOPOJACONEPKAINEe COSAMHCHHUS TaloreHoB. JlabopaTopHbie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTY4YeHHsI raioreHoB. [IpruMeHeHne raJoreHoB U UX COeAMHEHUH.

Kucnopon, o30H. JlaGopaTopHbIe ¥ IPOMBILUIEHHBIE CLIOCOOBI MOTY4YeHHs Kuciaopoaa. Puzndyeckue u
XMMHUYECKHUE CBOICTBA U IPUMEHEHHUE KUCI0pOoia U 030HA. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenwe B MpHUpoOjAE, CHOCOOBI TONy4deHHs, (U3UYECKHe W XHUMHYECKHE CBOMCTBA.
CepoBogopon, cyabdunbl. Oxcun cepoi(1V), okcua cepri(VI1). Ceprrctas u cepHas KUCIOTHI U UX COJIH.
Oco0EeHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHune ceprl u €€ COeTMHECHUIA.

Azot. Haxoxxaenue B mpupoze, CriocoObl MoaydeHus, GU3NIeCKue 1 XUMHUECKUE CBOMCTBA. AMMHMAK,
HUTpUABL. OKCUABI a30Ta. A30THCTas M a30THAas KUCIOTHI M UX coiu. OCOOEHHOCTH CBOWCTB a30THOM
KucnoThl. [IpumMeHeHne a30Ta u ero coelMHeHU. A30THbIE y100peHusl.

®ochop. Haxoxaenwe B mpupone, cCnocoObl MoyydeHus, (pu3nMueckne U XHUMHUYECKUE CBOMCTBA.
@ochuner 1 pochun. Oxcunsr hocdopa, dochopras kucimora u e€ conm. Ilpumenenue pochopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

VYrnepon, HaxoxkiaeHue B mpupoie. AimorpornHble Mogupukanud. Puznyueckue U XUMHUYECKHE
CBOMCTBA MpPOCTBIX BEIECTB, 00Opa3oBaHHbIX yriepomoM. Oxcupn yrieponxa(ll), oxcun yriepoma(lV),
yroyibHasi KUcjaoTa U €€ coiau. AKTUBHPOBAHHBIN yroib, aicopobuus. dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [I[puMeHeHne MpoCThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM, U €r0 COCTMHCHUH.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl MmoiydeHus, (pu3ndyeckrue M XUMUYECKUE CBOMCTBA.
Oxcun kpemuus(1V), kpemHHeBast KUCIOTa, CUTUKATHL. [IpruMeHeHne KpeMHuUs U ero coeAnHeHuid. CTeKIIo,
€ro MoJy4eHHue, BUJIbl CTEKJIA.

[Tonoxxenne meramioB B [lepuoanueckoil cuctemMe XUMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHHMS
3JIEKTPOHHBIX 00004eK aTOMOB MeTaiioB. O0mue pusnueckue cBONCTBa MeTalioB. [I[puMeHeHne MeTaioB
B ObITY U TexHHKe. CTIaBbl METaJIOB.

DNEeKTPOXUMHUYECKUN Pl HampspkeHud MetauioB. OOmue crmocoObl MOJTyYeHUs METalIOB:
TUIPOMETAJUTYprusi, MUPOMETAILTYprus, aekTpometrautyprus. [lonsatue o xoppo3uu MeTtayoB. CriocoOsl
3aIUTBI OT KOPPO3HH.

Obmas xapaktepuctuka metamioB |A-rpynmnel [lepuonndeckoil cuCTEMbl XMMHYECKUX AIIEMEHTOB.
Harpuit u xanuii: nonydenue, puanueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M MX
COCIMHEHU.

Obmas xapaktepuctuka metamioB |IA-rpynmer [leprogndeckoil cucTeMbl XUMHUECKUX AJIEMEHTOB.
Marnuii u Kanpluii: moyuyeHue, pu3nveckre 1 XUMUYECKUEe CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
coequHeHm. JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AnroMuHUI: onydeHue, Gru3nueckue 1 XMuMUYecKre CBOMCTBa, MPUMEHEHHE IIPOCTOr0 BEIIECTBA U €T0
coenHeHUil. AM@oTepHbIe CBOMCTBA OKCUIA U THPOKCH/IA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmiass xapakTepuCTHKa MeTauioB MmoOouHslx mnoarpynn (b-rpynm) Ilepuonnyeckoil cucTeMsl
XUMHUYECKUX DJIEMEHTOB.

dusnyeckrue U XUMUYECKUE CBOWCTBA XpoMa U ero coeanHeHuid. Okcuabl U rugpokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl u AMXpOMATHI, UX OKUCIUTENbHBIE CBOMCcTBA. [lonydyenue u npuMeHeHue
Xpoma.

®u3nyYeckue M XMMHYECKHE CBOMCTBAa MapraHlla M €ro coelauHeHud. Baxueimme coeauHeHUs
mapranna(ll), mapranma(lV), mapraana(V1) u mapranna(VIl). Tlepmanranar xamusi, €ro OKHUCIUTEIbHBIC
CBOMCTBA.

dusnueckue U XMMHUYECKUE CBOMCTBA JKele3a U ero coeauHeHui. OKCUIbI, THAPOKCUIBI U COJU
xene3a(ll) u xxeneza(lll). Ilomydenne u npuMeHeHHE Keje3a U ero CIJIaBoB.

®u3nYecKre U XUMHUYECKHE CBOMCTBA Meu U €€ coequHeHuil. [loiyueHue u npuMeHeHne MeIu 1 eé
COCTUHEHU.



[uuk: monydeHue, (U3MYECKHE M XUMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IIMHKa U €ro COeAMHEHU M.

DKCIEpUMEHTAIbHBIE METOJIbl HW3Y4YEHHUs BEIIECTB W HX IMpPEBpallcHUH: H3yuyeHHE O0O0pa3loB
HEMETAIIJIOB, TOpeHue cepsl, hocdopa, xene3a, MarHus B KUCIOPOJE, U3yudeHUE KOUIeKIuu «MeTauibl u
CILIaBbI», B3aUMO/ICHCTBHE IIETOYHBIX U IEJI0YHO3EMEIbHBIX METAJUIOB C BOIOM (BO3MOXKHO MCIIOJIb30BAHHE
BUJICOMATEPHAIOB), B3aMMOJICHCTBUE IIMHKA M JKeJie3a C PACTBOpPAMM KHCIOT W IIeNlouel, KaueCTBEHHbIE
peakuMy Ha HEOPraHMYECKME AaHHOHBI, KAaTUOH BOJOPOJAa K KAaTHOHBI METAUIOB, B3aUMOJICHCTBHUE
TUJAPOKCUJIOB AJIFOMUHHUS U LIMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, PEIICHUE 3KCIIEPUMEHTAIbHbBIX 3a]1a4
o TeMaM «["anorensi», «Cepa u e€ coeuHEeHUs», «A30T U hochop U UX COeTUHEHUY, «MeTalbl IJIaBHBIX
NoArpynny, «MeTaibl TOOOYHBIX MOATPYIII.

XuMHuS U )KU3Hb.

Ponp xumum B 00ecrie4eHHH yCTOMYMBOTO pa3BUTHS udenoBedecTBa. [IOHATHE O HAYYHBIX METOJAX
MO3HAHMSI U METOJOJIOTMM HAY4YHOro ucciaefoBaHus. HayyHple NPUHUMIIBI OpraHu3alud XUMHUYECKOIO
pou3BoJICTBA. [IpoMblIliuIeHHBIE CITOCOOBI MOJYYEeHUs BaXKHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA
aMMHaKa, CEpHOM KHCJIOTHI, MeTaHoja). [IpombllieHHBIE CIIOCOOBI TMOJYYEHHUS] METAJJIOB U CILJIABOB.
XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOIIeH Cpelnbl W ero mocienctBus. Poib xumMuum B oOecniedeHUH
SHEPreTHYECKOi 0e30MacHOCTH.

XuMHs U 3J0pOBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna ucnonb3oBaHUs JIEKaPCTBEHHBIX
npenaparoB. Poias XUMuM B pa3BUTHH MEIUIIMHBIL.

XWMUS HIIA: OCHOBHBIE KOMITOHEHTHI, MUIIECBBIE 10OaBKH. Pollb XUMUU B OOECTICUCHUU ITHINEBOM
0€301MMacHOCTH.

KocmeTrnueckue n napdromepnsie cpenctsa. bortoas xumus. [IpaBuna 6€e30MacHOr0 UCMONb30BAHUS
npenapaTroB ObBITOBOM XUMHUHU B MOBCETHEBHOM KU3HHU.

XUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, O€TOH).

XuMHUs B CENbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpackH, CTEKJIO, Kepamuka. Marepuansl ais
3neKkTpoHuku. HanotexHonorum.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJHMUYECTBY BEIIECTBA, MAcCe WIIH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKIIMU BEIIECTB, MacChl (00BhEMa, KOIMYECTBa BEIIECTBA) MPOAYKTOB
peaKkiuy, €CIM OJHO M3 BEIIECTB MMEET MpUMeECH, Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, eciii OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpa C ONMPENETIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEILIECTBA, MAcCCOBOM JOJIM M MOJSPHOW KOHIEHTPALIMU BEIIECTBA B PacTBOpE, MOJIM BBIXOJA MPOAYKTA
peaKuru OT TEOPETUYECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBsI3€ll Mpu M3ydeHHH o0Iied U Heopranndeckoil xumuu B 11 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HKCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK W TOHITHMA,
MPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHNWE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAJU3,
CUHTE3, KiaccHuUKAIMsi, TEPUOJUYHOCTh, HAOMIOJCHHE, W3MEpPEHUE, JKCIEPUMEHT, MOJICIb,
MOJIEIMPOBAHHUE.

®dusnka: marepus, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, H3O0TOIIBI,
PaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTHUECKU YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE
BELIECTBA, UJCANIbHBIN ra3, (u3nyecKrue BeTUUNHBI, eAMHUIIBI H3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kinetka, opranusM, YKocucrema, buocdepa, MeTadbomn3M, MaKpo- © MUKPOIJIEMEHTHI, OEJIKH,
KUPBI, YTIEBOJIbI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEUIECTB U TIOTOK YHEPTHH B
9KOCHUCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTINBO, PECYPCHI.



TexHomorna:  XuUMUYECKass MPOMBIIUICHHOCTb,  METAULYPrusi, CTPOUTCIBHBIC  MaTEepHalIbI,
CEJIbCKOXO035IICTBEHHOE MPOU3BO/ICTBO, MUILIEBAs IPOMBILIUIEHHOCTb, (PapMaleBTHYECKas IPOMBILIIIEHHOCTb,
IIPOU3BOJCTBO KOCMETHMYECKHUX IPENapaToB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€PHUAIIOB, JJICKTPOHHAS
IIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMHWHN HA YTJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBETCTBHMU C CHCTEMHO-ACATEIHPHOCTHBIM TOJXOJIOM B CTPYKTYpPE JMYHOCTHBIX PE3YJbTaTOB
OCBOGHUSI TMpenMera «XWMHS» HAa YPOBHE CPEIHEro OO0IIero oOpa30BaHUS BBIJACICHBI CIIECIYIOIINE
COCTaBJISIONINE: OCO3HAHWE OOYUYAIONIUMUCS POCCHUICKON TPakJaHCKOW HICHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENILHOCTH U CAMOOTIPE/ICIICHUIO; HaJTMYie MOTUBALIUU K 00YUYEHHUIO; TOTOBHOCTD U
CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS MNPHUHSTHIMU B OOIIECTBE MpaBWJIaMH M HOpPMaMu
MOBEJICHUS, HAJIMYUE TPABOCO3HAHMS, DKOJIOTHUYECKOM KYIbTYpPBI; CIIOCOOHOCTh CTAaBUTh LIEJIM U CTPOUTH
’KU3HEHHBIE IIJIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHS» OTpakaloT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUUYECKOM MESTEIBHOCTH 00YyYarOIIMXCs B MPOLIECCEe peau3alud 00pa3oBaTeIbHOM
JICSITSILHOCTH.

JIM9HOCTHBIE PE3yJIbTATBl OCBOCHUS MpeaMeTa «XUMHSI» OTPaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUYECKOM NEATENbHOCTH 00yUYaroIUXCsl B POIECCe peain3aiuu 00pa3oBaTenbHOM
JEATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HAHUsI 00YYAIONMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpPaB M 00SI3aHHOCTEH, YBAXKEHHS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATbHBIX HOPMaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW ACATEIHHOCTHU MPHU CO3AAHUHM y4E€OHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U MTO3HABATEIBHBIX 33124, BBITOJIHEHUN XHMHYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATH M IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTHI APYTUX MIPU aHATH3E
Pa3IMYHBIX BUJOB YU€OHOU IEeATEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YBOKEHUS K TMPOIECCY TBOPYECTBA B OONACTH TEOPHUM M MPAKTUYECKOTO TMPIIIOKEHUS XUMHH,
OCO3HAaHHUs TOTO, YTO JAaHHbIE HAayKd €CTh pe3yNbTaT JIUTENbHBIX HAONIOJCHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

WHTEpeca W TIO3HABAaTEJIbHBIX MOTHBOB B TOJIYYCHHH W TOCJCAYIONMIEM aHaiu3e WHPOpMalUU O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHWBAaTh CHUTYAllMH, CBS3aHHBIE C XUMHYCCKHMH SIBICHUSIMH, W I[PUHUMAThH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILIEHWBATh CBOE TOBEIEHNE W MOCTYIKH CBOMX TOBAPUIIEH C MO3UIMN HPABCTBEHHBIX H
MPABOBBIX HOPM U C YYETOM OCO3HAHMSI TIOCIIEACTBUIM MTOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOTO M O€30mMacHOro obpa3a KU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOmroieHnsT TpaBmiI 0€30IMMaCHOTO OOpAIleHUs] C BEIIECTBAMU B OBITY, NMOBCEIHEBHOW JKW3HH, B
TPYAOBOM AEATEIbHOCTH;



MOHUMAaHUS LIEHHOCTH MpaBWJI HMHIUWBUIYaIbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHUS B
CUTYaLUSX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMA TOCJEJACTBUNA M HETPHUATUS BPEAHBIX MPHUBBIYEK (YHOTPEOICHHUS aJKOTOJsl, HAPKOTHKOB,
KYpEHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCJIEeIOBATEIIbCKON JAESITeNbHOCTH, OOIIECTBEHHO
10JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JAESATEIBHOCTH;

YCTaHOBKM Ha aKTMBHOE€ y4acTHE B PELICHUM IMPAKTUUYECKUX 3a7ad COLMAIBHOW HAIpaBIEHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Ipodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUM 10 XUMUH;

YBa)XEHHUS K TPYLY, JIIOASIM TPyJa U pe3ysbTaTaM TPYA0BOM 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKTOpuu oOpa3oBaHus, Oymymieit
npodeccun W peanu3ali COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3x0/10rMUECcKOro BOCIIMTAHMA:

9KOJIOTHUYECKU 1IeJIECO00Pa3HOr0 OTHOLICHHS K MPUPOJE KaK UCTOYHHUKY CYIIECTBOBAHHS KH3HU Ha
3emure;

[IOHUMAaHHUS INI00AILHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIeM, BIUSHUSA S3KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHUE PUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJB30BaHUSA JOCTHKEHHM XUMHUU JJs pELICHUS BOIPOCOB
palMOHAIBHOIO IPUPOIOIIOIB30BaHUS;

AKTHUBHOTO HENPUATUSA JEHCTBHM, NPUHOCALIUMX BpPEI OKPYKAIOLIEH NPUPOJHON cpele, yMEHUs
MIPOTrHO3UPOBATh HEOJArONpPUATHBIE HKOJIOTMYECKUE IMOCIEACTBUS MpPEeANPUHUMAEMbIX JEUCTBUH H
IIPEIOTBPALATH UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOrO MBIIIJIEHHS, dKOJIOTHYECKON KYJIbTYpPBI, OINbITA IEATEIbHOCTH
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI UMHU B [TO3HABATEIbHON, KOMMYHUKATUBHOM
U COLIMAJIbHON MPAKTHKE, CTIOCOOHOCTH U YMEHUS aKTHBHO MPOTUBOCTOSTH UJI€0JIOTUN XeMo(hoOuu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKHM M OOLIECTBEHHOMN
MPaKTUKU;

MOHUMAaHUs ClieNU(UKU XUMHUHM KaK HayKH, OCO3HaHMs €€ poiH B (POPMHUPOBAHUU PALMOHAIBLHOTO
HAyYHOTO MBIIIJICHNS, CO3JIaHUM LIEJIOCTHOTO IPEJCTaBICHUs 00 OKpYy)KalolleM MHUpE KaK O €IMHCTBE
OPUPOJBl U YEIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHHH IpoOJieM COXpaHEHHs
MIPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOM IMBUJIM3ALUU: B €€ TYMaHUCTHYECKON
HaMpaBJICHHOCTHU U BaYKHON POJIM B CO3/1aHUU HOBOH 0a3bl MaTepUAIbHOM KYJIBTYpPHI, B pEIIEHUH TTI00aIbHBIX
npobJeM yCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, YIHEPTETHUECKOM, MUILEBOH U SKOJIOTHYECKOI
0€30MacHOCTH, B Pa3BUTUH MEAMIMHBI, OOECIEYEHUH YCJIOBUH YCIEIIHOTO TpyJda U 3KOJOTUYECKU
KOM(DOPTHOM JKHU3HU Ka)KJ0T0 YieHa OOlIeCcTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMAaHMs CYLUIHOCTU METOJOB IIO3HAHUS, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONIb30BaTh IMOJy4aeMble 3HAHUS ISl aHalu3a U OOBSCHEHUA
SBJIGHUN OKpPYXKAIOIIEr0 MHpa M NPOUCXOASAIMIMX B HEM HU3MEHEHUM, yMeHus JenaTtb OOOCHOBAHHBIE
3aKJIIOUYEHHS] HAa OCHOBE HAYYHBIX (PAKTOB M HMEIONIMXCSA JAHHBIX C LENbI0 MOJYyYeHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIEHO UCTIOIb30BATh XUMHUUYECKIE 3HAHUS JUIs PEIICHUS TPOOJIeM B peabHbIX
KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MMO3HAHMIO, UCCIIEIOBATEIbCKON AEATEIbHOCTH;



TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUI 110 XMUMHU B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSIMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHBIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHS MPOrPaMMbI M0 XMMHH Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuMble s (OPMHPOBAHMS  MHPOBO33PEHHUS  OOYHYAIOUIMXCS  MEKIUCHUIUITMHAPHBIC
(MeXIIpeIMETHBIC) OOIlECHAYYHbIC TOHATHS, OTPAXKAMOIIKE I[EMIOCTHOCTh HAYYHOW KAapTHHBI MHpa H
crieuUKy METOJOB IO3HAHHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus,
SIBJICHHE, MPOIECC, CHUCTeMa, HAy4dHbIH (DAKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UccIeI0BaHKe, HAOI0ICHHE, H3MEPEHHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCaJbHbIC y4eOHble CWCTBHsS (IIO3HABATEJIbHbIC, KOMMYHHKATHBHBIC, PpETYJISTHBHBIC),
obecnieunBamonie (GopMUpOBaHUE (PYHKIIMOHAIBHOW TIPAMOTHOCTH W COIHUAIbHOM KOMIECTEHIIMH
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAOIIMXCSl UCIIOJIb30BATh OCBOCHHBIC MEXKIUCHUIUIMHAPHBIC, MUPOBO33PEHUCCKHUEC
3HAHHS U YHUBEPCAIbHbBIC yueOHBIC ICHCTBHUS B IO3HABATEIBHOW M COLMABHOM MTPAKTHKE.

MeranpenMeTHbie  pe3yabTaThl ~ OTPaXKalOT  OBJAJCHHE  YHHBEPCAJIbHBIMH  yYeOHBIMU
IMO3HAaBAaTCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA [[€I>'ICTBH$IMI/I.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

1) 6a3oBble JIOrHYecKue AeicCTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3UpPOBaTh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpEIEATh LN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HMX JTOCTHXKEHHUS, COOTHOCUTH
pe3yabTaThl JEATEIBHOCTH C IIOCTABIICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh IIPU OCBOCHHMM 3HAHUN NPHUEMBI JIOTUYECKOTO MBIIUIEHUS: BBIIEIATh XapaKTEPHBIE
IIPU3HAKWA TOHATHA M yCTaHAaBIMBAaTh UX B3aUMOCBS3b, HMCIOJIb30BaThb COOTBETCTBYIOLIUE IMOHATHUS JUIA
O0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

BBIOMpATh OCHOBAHMS M KPUTEPUHU JUIs KJIaCCU(UKALIMY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY N3Y4aeMbIMU SIBICHUSMY;

CTPOUTBH JIOTHUECKHE PACCYXKACHUS (MHAYKTHBHBIC, JAEAYKTUBHBIC, I10 aHAJOTHH), BBIIBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBJICHUSAX, (POPMYITHPOBATH BBIBOJIBI U 3aKIIIOUEHUS;

MPUMEHSTh B MpPOLECCE MO3HAHUS HUCMOJIb3yeMble B XMMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJENH,
npeoOpa3oBbIBaTh MOJIEIbHbBIE IMPEJICTABICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3J€MEHTa, XUMHUYecKas
¢dopmyna, ypaBHEHHE XUMHYECKOM peakluu — NpU PEeLICHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX
3a/1a4, MPUMEHATh HA3BaHHbIE MOJEIBHBIC IPEJACTABICHUS Ui BBIIBICHUS XapaKTePHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIINM.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMHUECKUX PEaKLIU;

¢dbopMynupoBaTh LEAM U 3aJa4d HCCIIEOBaHUS, HCIIOJIb30BAaTh IMOCTABIEHHBIE U CAaMOCTOSITEIBLHO
c(OpMyIHpPOBaHHBIE BOIPOCHI B KAYECTBE NHCTPYMEHTA [TO3HAHUS U OCHOBBI JUI (POPMUPOBAHUS TUIIOTE3bI
I10 TIPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

BJIa/IETh HAaBBIKAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U NPOBEACHUS YUYEHUUECKUX IKCIEPUMEHTOB,
COBEpLICHCTBOBaTh YMEHMs HAOJIOAATh 3a XOAOM IPOLECCa, CaMOCTOATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (QOopMyJIupoBaTh OOOOLICHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
MCCIIEIOBAHMSI, COCTaBIATh 00OCHOBAHHBIN OTUYET O MPOJIeNaHHOM paboTe;



IpUOOpPETaTh OMBIT YYEHHUYECKOH HCCIEeIOBATENLCKOW M TPOEKTHOM JAEATEIBHOCTH, HPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIIFHOMY IIOMCKY METOJOB peIIeHHsS INPaKTHYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOA0B MO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPMEHTHPOBAThCA B pa3JIMUHBIX HMCTOYHHMKAX HHGOPMAIUK (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa
XMMHYECKOTO COJICpKaHUs, CIpaBOYHBIE MMOcoOus, pecypchl VHTepHeTa), aHaIM3HpOBaTh HMH(OPMAIHIO
pa3NUYHBIX BUAOB H  (GOPM  MPEACTABICHHS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(bOopMyIHpPOBaThH 3apOCHl ¥ NMPHUMEHATH PAa3IHMYHbIE METOABI NPH MOHWCKE M OTOOpe MH(pOpMAIHH,
HEOOXOJMMOM JIJIs BBITTOJTHEHUS YUEOHBIX 3a/1au ONPEACIEHHOr0 TUIIA;

pUOOPETaTh OIMBIT UCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBbHYIO ()OPMY INpEACTaBICHUS WHPOPMAIMU (CXEMBbI, TPapHKH,
JAMarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

WCIOJBb30BAaTh HAy4YHBIH SI3BIK B KayeCTBE CpEICTBA NpU paboTe C XUMHUYECKOW HH(POpMAIUei:
MPUMEHSTh MEKIPEAMETHBIC ((PU3NIECKHE U MaTEMAaTHIECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPHI,
HOMEHKJIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAOAHOCTH.
KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁﬂble JedcTBUA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBbI B X0/I€ IMAJIoTa U/WUITH JTUCKYCCHH,
BBICKA3bIBaTh UeU, GOPMYINPOBATH CBOM MPEJIOKEHNUS OTHOCUTENIBHO BBIIOJHEHUS TTPEITI0KEHHON
3a/1a4u;

BBICTYNaTh C IMPE3CHTALMEN  pe3yJbTaTOB  IO3HABATEIbHOM  JESITENBHOCTH, IOJTYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBIMOJHEHWHW XUMHUYECKOTO JKCIEPUMEHTA,
MPaKTUYECKON pabOThI MO UCCIIE0OBAaHUIO CBOWCTB M3y4aeMbIX BEILLECTB, peau3alii y4eOHOro npoeKTa, U
(dbopMynupoBaTh BHIBOJBI MO Pe3yabTaTaM MPOBEAEHHBIX MCCIENOBAHUMN MYyTEM COTJIACOBAHMS TMO3UIUHN B
XoJie 00CyXaeHus 1 00OMeHa MHEHHSIMH.

PeryasiTuBHble yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATEIBHYIO JEATEIBHOCTD, ONPEAEIss €€
e M 33aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MpeAsiaraeMblil ajaropuTM
NEHCTBUI TpU BBIMIOJIHEHUU YYEOHBIX M HCCIIENOBATEeNIbCKUX 3a/ay, BbIOMpaTh Haubonee 3(pexTUBHBIM
CHoco0 UX penieHusl ¢ y4ETOM MOJIyYE€HHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsIX;

OCYILECTBIIATH CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJBbTATHBI

IIpenmeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl 10 XUMHMM Ha yriyOJEHHOM ypOBHE Ha YpPOBHE
cpeaHero obmero oOpa3oBaHUsl BKIIOUYAIOT crelu(HUUecKre A y4eOHOro Impenmera «XUMHs HaydHbIe
3HaHUS, YMEHHUS U CIOcOObl AEHCTBUI MO OCBOCHMIO, MHTEPIPETAMH M MPeoOpa30BaHUIO 3HAHUH, BUIBI
JESTEIbHOCTH 10 TOJIY4YEHUIO HOBOI'O 3HAHUS U NIPUMEHEHUIO 3HAHUH B Pa3IMUYHBIX YY€OHBIX CUTYyalUsX, a
TaK)X€ B PEaJbHBIX XMU3HEHHBIX CUTYyallUsX, CBA3AHHBIX C XMMHEH. B mporpamme nmo XMMHU NpPEIMETHBIC
pE3yJIbTaThI IPECTABIEHBI IO FOJIaM U3y4EHUS.

10 KJIACC



[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OpPMUPOBAHHOCTh MPEICTABICHUNA: O MECT€ W 3HAUEHUU OPraHMYeCKOH XHMHH B CHCTEME
€CTECTBEHHBIX HAayK M €€ POJH B 00ECIIEUCHNH YCTOHYMBOTO Pa3BUTHS YEJIOBEUYECTBA B PEIICHUH MPOOIEM
HKOJIOTUYECKOM, PHEPreTHUECKOW M MUIIEBON OE30MacHOCTH, B Pa3BUTHH MEIWIUHBI, CO3JaHUM HOBBIX
MaTEepUajIoB, HOBBIX HCTOYHHKOB HHEPrUH, B O0OECIEYEHHHM pALHUOHAIBHOTO MPHUPOAONOIB30BaHUSA, B
(GbOopMUPOBaHUM MHUPOBO33pEHUSI U OOIIECH KYIbTYyphl YENOBEKa, a TaKXKE JKOJIOTMUYECKU OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOIHON CpeEAE;

BJIQJICHUE CUCTEMOW XUMHYECKMX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOLINE IOHATUS —
XMMHUYECKHIA SJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAsE 000J104Ka aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE
1 BO3OYXKIEHHOE COCTOSIHUSA aToMma, TMOpHUIM3alus aTOMHBIX OpOUTaliel, MOH, MOJIEKYJa, BAaJIEHTHOCTD,
ANEKTPOOTPHULIATEIBLHOCTh, CTEIIEHb OKHWCIIEHHS, XMMUYECKasl CBS3b, MOJIb, MOJSPHAs Macca, MOJISIPHBIN
00BEM, YITIEpOIHBINA CKeNleT, (PYHKIMOHAIbHAs TPYIIa, pajuKai, CTPYKTypHble (GopMyisl (pa3BEpHYTHIE,
COKpalIEHHbIE, CKEIETHBIE), N30MEPUs CTPYKTYpHasl M MPOCTPAHCTBEHHAs (reoMeTphYecKas, ONTHYecKasl),
M30MEpPbI, TOMOJIOTUYECKUI PsJl, TOMOJIOTH, YIIIEBOJAOPOIbI, KUCIOPOA- U a30TCOJIEpKaIle OPraHuYecKue
COEIMHEHMS, MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE COETUHEHUS; TEOPUU, 3aKOHBI
(nepuonuyeckuii 3akon . . MenneneeBa, Teopus cTpoeHus opraHmdeckux pemectB A. M. Byrtneposa,
3aKOH COXpPaHEHUS MAacCChl BEILECTB, 3aKOH COXPAaHEHUS U TMPEBPALEHUS SHEPTrUU MPH XHUMHUYECKUX
peaxusx ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHNUS, JIS)KAIIUE B OCHOBE
MIOHUMAaHUsI TPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SBJICHUN; MPEACTABIECHUS O MEXaHH3Max
XUMHUYECKHUX PEAKIUM, TEePMOJMHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSIX WX IPOTEKaHUs, O
B3aMMHOM BIIMSIHUM aTOMOB W TPYHI aTOMOB B MOJIEKyJaX (MHIYKTUBHBIH W ME30MEpPHBINH 3 eEeKTHI,
opuentantsl | u |l pona); pakromornyeckue cBeleHUs O CBOWCTBAX, COCTaBe, MOMYYCHUH U 0€30MacHOM
UCIOJIb30BAaHNN BA)KHEHIIMX OPraHMYECKHX BEIECTB B OBITY M NMPAKTUYECKON AEATETbHOCTU YEJIOBEKa,
OoOIIMX Hay4yHBIX NPUHLHUIIAX XUMHUYECKOIO IPOM3BOJCTBA (HA MpUMEpe IPOU3BOJCTBA METAHOJIA,
nepepaboTku HedTH);

C(OPMHPOBAHHOCTh YMEHHMU: BBIABISATH XapaKTEepHble NPU3HAKU MOHATUHM, YCTaHABIMBATh UX
B3alMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSITHUSI NMPH ONMUCAHUM COCTaBa, CTPOECHHUS U CBOMCTB
OPraHNYeCKUX COCTUHECHUI;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABJIEHUS MOJEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJT OPraHNYEeCKUX BEIIECTB;

COCTaBJISTh YypPaBHEHUS XHUMHYECKMX PEAKIUl M pacKpblBaTh HX CYIIHOCTh: OKHCIUTEIbHO-
BOCCTQHOBUTEJIbHBIX PEAKIMH MOCPEICTBOM COCTABJIEHHUS AJIEKTPOHHOIO OajaHca 3THX Peaklui, peakiuii
MOHHOT0 0OMeHa IyTEéM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTABIIMBATh MOJETH MOJIEKYJl OpraHMYeCKHX BEIIECTB AJS WUIIOCTPAllMM UX XHMHYECKOTO M
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTAHABINBATh MPUHAAIEKHOCTh U3YYEHHBIX OPTaHUYECKUX BEIECTB MO
UX COCTaBy M CTPOCHHUIO K ONpeAeTIEHHOMY KIAcCy/TpyIe COeIUHEHWH, naBaTb MM Ha3BaHUS IO
cucremarndeckoii HomeHnknarype (IUPAC) w mnpuBOOuTH TpUBHANBHBIE HAa3BaHWS Ui OTACIBHBIX
Mpe/ICTaBUTENEe OPraHUYEeCKUX BEIIECTB (3TUJIEH, alleTHJIEH, TOJIYOJ, TJIULEPHUH, STUICHIINKOb, (DEeHoI,
dbopmanpaeru, aneTanbIeru, aeToH, MypaBbuHas KUCJIOTa, YKCYCHasl KUCIIOTa, CTeapUHOBAs!, OJIEUHOBAs,
NAJIBMUTHHOBAS KHCJIOTHI, IJIMLWH, alaHUH, MaJlbT03a, PPYKTO3a, aHWJIMH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEsATh BUJ XMMHYECKOH CBS3M B OpPraHUYECKUX COEIMHEHUSIX
(xoBaJIeHTHasl M1 MOHHAs CBS3b, G- U TM-CBSI3b, BOJOPOAHASI CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKEHHSI TEOPUH CTPOSHUS OpraHMYECKUX BemecTB A. M.
BytnepoBa 11t 00bsiCHEHHS 3aBUCIMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBA TUIMYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHNYECKUX BEIIECTB: AJIKAHOB, INKJIOAIKAHOB,



AJIKEHOB, AJIKAJIMEHOB, QJIKWHOB, apOMAaTHUYECKUX YIJIEBOJOPOAOB, CIUPTOB, aJbJECTHJIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT,
O€IKOB, YIIeBOJOB (MOHO-, M- U TOJMCAXAPHUJIOB), WILTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKIY HUMH
YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(OpPMUPOBAHHOCTh YMEHHMsI TMOATBEPKJIAaTh Ha KOHKPETHBIX MpHUMEpax XapakTep 3aBHCHUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCMHEHUI OT KpaTHOCTU M THUIA KOBAJECHTHOW CBS3U (O- U T-
CBSI3H), B3aUMHOI'O BJIUSIHUSI aTOMOB U FPYIITT aTOMOB B MOJIEKYJIaX;

cOpPMUPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh HMCTOYHUKH YTIIEBOAOPOJHOTO CBIPhs (HEQTH,
MIPUPOJHBII ra3, yrojs), CIOCOObI €ro nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOYKTOB MepepaboTKH;

c(OpPMUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O E€CTECTBEHHO-HAYYHBIX METOJaxX IO3HAHUS —
HaOII0ICHUH, U3MEPEHUH, MOJICIIMPOBAHNUH, IKCIICPUMEHTE (PEATbHOM M MBICIIEHHOM) U YMEHUS TPAUMCHSITh
9T 3HAHWS;

c(OPMHUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIE ONIEPALlUU MBICITUTEILHOM IESTEIHHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHUE, 000O0IIeHNEe, CUCTEeMaTU3allMIO, BBISBIICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3eU — IS
W3yYEHUS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIU;

c(OPMHUPOBAHHOCTh YMCHHI: BBISIBISITH B3aHMOCBSI3b XHMHUYCCKUX 3HAHUW C TIOHATHUSAMH H
MIPEJICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIs 60JIee 0CO3HAHHOTO TOHUMAaHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBIEC 3HAHUS [0 OPTaHUYECKON XUMUU JIJ1s1 O0BSICHEHUS
Y TIPOTHO3UPOBAHUS SABJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETBI MO XHUMHYSCKUM (OpMyliaM M YpPaBHCHUSIM
XUMHUYECKUX pEeaKlUid C HCIOJIb30BaHUEM (DU3MUECKUX BeNWYMH (Macca, 00BEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XApPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HAXOXIACHUIO
XUMHUYECKON (HOPMYJIBI BEIIECTBA MO HW3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX JJIEMEHTOB, MPOJIYKTaM
CropaHusi, IJIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHAIM3UPOBATH W OILEHHWBATh C MO3UIIHA
AKOJIOTHUECKON O€e30MacHOCTH TOCTEACTBUS OBITOBOM M TMPOU3BOACTBEHHOHN JAESITETbHOCTH YENOBEKa,
CBSA3aHHON C TMepepabOTKOM BEIIECTB, WCIOJIb30BATh TOJYUYCHHBIC 3HAHWS MJIsi TPUHATHS TPaMOTHBIX
penieHuit mpoOIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOSTENILHO TUIAHUPOBATh U MPOBOJIUTH XUMUUYECKUN IKCIIEPHUMEHT
(monmydyeHHe M W3y4YEHUE CBOWCTB OPraHMYECKHUX BEIIECTB, KAaYECTBEHHbBIE PEAKIMHU YIJIEBOJAOPOJIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJICOAECPKAIINX OPraHUYECKUX BEIIECTB, PEIIEHNE IKCIIEPUMEHTATIBHBIX 3a/1a4
10 pAaCIO3HABAHUIO OPraHWYECKHWX BEIIECTB) C COOJIOEHWEM TIpaBWJ 0€30MacHOro oOparieHus ¢
BElIECTBAMH M JTaOOPAaTOPHBIM O00OpyIOBaHUEM, (POPMYIUPOBATH IENb HCCICIOBAHUS, MPECTABIATH B
pa3nu4HOl opMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OIICHUBATh UX JIOCTOBEPHOCTS;

c(OpPMUPOBAHHOCTh YMEHUH:

coOJTr0/1aTh MpaBUiia YKOJIOTHYECKH 11€JIECO00Pa3HOTO TTOBEACHUS B OBITY U TPYIOBOM JIEATEITLHOCTH B
LESAX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYXAIOIIEW MPUPOAHOU Cpellbl U JOCTUIKEHUS €€ YCTOMUMBOIO
pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCHYECKOTO JCHCTBUS Ha KUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEIECTB, TOHUMas cMbIc moka3arens I1JIK;

aHAJIM3UPOBATH 11€JIECO00Pa3HOCTH MPUMEHEHHS OPraHUYECKUX BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY
C TOYKH 3PEHUS] COOTHOIICHHS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH LIeJICHANPAaBIECHHBIA OMCK XUMUYECKON MH(pOpMalnu B
pa3IMYHBIX HCTOYHHMKAX (Hay4yHass W y4yeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MaccoBoW HH(popMaIuw,
WNuTepHer u Apyrue), KPUTHUYECKH aHATU3UPOBAThH XUMHUYECKYI0 HHGOpMAIUio, repepadaThiBaTh €€ H
MCIOJIb30BaTh B COOTBETCTBUU C IMOCTABIICHHON Y4eOHOM 3a/1a4eii.

11 KITIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:



c(OpPMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepHaIbHOM €AMHCTBE MHpaA, 3aKOHOMEPHOCTSIX H
[TO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE Y 3HAYEHUH XMUMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIU B
o0ecrieueHnr YCTOWYMBOTO PAa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHUYECKOM, IHEPTeTUYECKON M MHUIICBON
0€30MacHOCTH, B Pa3BUTHH MEAMLMHBI, CO3JJAHWM HOBBIX MAaTEPHUAIOB, HOBBIX HCTOYHHKOB JHEPIUH, B
o0ecrnedeHny palMoHaNIbHOIO MIPUPOIONIONIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYpbI
YeJI0BeKa, a TAK)Ke HKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKJIOYACT: OCHOBOIIOJAralolUe IOHATUS —
XMMHUYECKHIA 3JIEMEHT, aTOM, SIPO aToMa, M30TOIIbI, JJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHbIC
opOUTanu, OCHOBHOE M BO30YXIEHHOE COCTOSIHHMS aroMa, THMOpHAM3alMs aTOMHBIX OpOuTasied, HMOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENICHb OKUCIICHUSI, XUMUYeCKas CBsI3b (KOBAJIGHTHAS,
WOHHAs, METaJUIMYECKasi, BOAOPOJHAs), KpHUCTaUIMYECKass pEIIETKa, XHUMHUYECKass peakius, pacTBOp,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, BJIEKTPOIMTUYECKAs AUCCOLMALUA, CTEIEHb AUCCOLMALIMM, BOIOPOIHBIN
MOKa3aTesb, OKUCIUTENh, BOCCTAHOBHUTENb, TEIJIOBON 3(P(HEKT XUMHUUECKON PEeaKIHK, CKOPOCTh XUMUYECKOM
peaKkiuy, XHUMHYECKOe paBHOBECHE, TEOPUU U 3aKOHBI (TEOpUs DSIEKTPOJIUTHUECKON TUCCOLMAIUY,
nepuonnueckuil 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUs H
IIPEBPAICHUS JHEPIrUU INPH XUMHUYECKHX PpEAaKLUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
NEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS,
JeXxalye B OCHOBE ITOHMMAaHUSI NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX SIBJICHHI; COBPEMEHHBIE
IIPEACTABIICHUS O CTPOCHHMM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSIX;
MPEJICTaBICHUS]T O MEXaHU3MaxX XHUMHUYECKMX peakUuid, TEepMOJMHAMHYECKMX M KHUHETUYECKUX
3aKOHOMEPHOCTSAX HMX HPOTEKaHWs, O XUMHYECKOM PaBHOBECHUHU, PACTBOPAX M JUCHEPCHBIX CHCTEMaXx;
(aKTOJIOTMUECKUE CBEJIEHUSI O CBOMCTBAX, COCTABE, MOJIyYEHUH M 0€30I1aCHOM HMCIIOJIb30BaHUH BasKHEHIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW JESTEbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHLHUIAX
XUMHYECKOTO ITPOU3BOICTBA;

C(OPMHPOBAHHOCTh YMEHMMU: BBIABIATH XapaKTE€pHblEe NPU3HAKU MOHATUM, YCTaHABIUBATh UX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATUSA IPU ONMCAHUM HEOPraHMYECKUX BEIIECTB U UX
IIPEBPAILCHHI;

c(OPMUPOBAHHOCTh YMEHHUSI HCIOJB30BaTh XMMMUYECKYI0 CHUMBOJIUKY U COCTaBlieHUs (opmMyll
BEIICCTB U YPAaBHEHHUN XMMHUYECKUX peakiuii, cucreMaTndeckyro HoMmeHknatypy (IUPAC) u TpuBHaibHbIC
HAa3BaHMsI OT/AEIbHBIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUS ONPEIENIATh BAIECHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB
B COEAMHEHMSX, BHUJ XUMHUYECKON CBS3M (KOBaJICHTHAas, WOHHAs, MeTaJUIMYecKas, BOJOPOJHAs), THII
KPUCTAJITINYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCMOCTb CBOIMCTB BELIECTB OT BUJa XUMHUECKOW CBSA3U U
TUMA KPUCTAJUIMYECKON pEETKH, OOMEHHBIH U JIOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pazoBaHUS
KOBaJICHTHOM CBS3H;

c(OPMHPOBAHHOCTh YMEHUH: KJIACCU(PHUIMPOBATH: HEOPraHMYECKHE BEIIeCTBA IO HUX COCTaBy,
XMMHMUYECKHE PEAaKIMM MO PA3IMYHBIM IPHU3HAKaM (YMCIY U COCTaBY pPEarupyrollux BELIECTB, TEIUIOBOMY
3¢ (deKTy peakinu, U3MEHEHUIO CTENEeHEeH OKHMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTH, YYacTUIO KaTalu3aTtopa u
JpyTHE); CaMOCTOSITEIbHO BBIOMpATh OCHOBAHUS U KPUTEPUH AJIs KJIacCU(UKAIIMU M3ydaeMbIX BEIIECTB U
XUMHUUYECKHUX PEAKIIMIA;

c(hOpPMHUPOBAHHOCTh YMEHHsSI PACKpPBIBATH CMBICT mepuogudeckoro 3akoHa [I. M. MenzaeneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIIMU;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh IMEKTPOHHOE CTPOEHHUE aTOMOB U HOHOB XUMHUYECKUX
3JIEMEHTOB NepBOro—uerBéproro nepuonoB Ilepuonmueckoit cucremsl .M. MenaeneeBa, HCHOJIb3yS
MOHSTHS <«QHEPTETHYECKUE YPOBHHY», «IHEPTeTHYECKHE IOAYPOBHW», «S-, P-, d-aTOMHBIE OpOuTAIN»,
«OCHOBHOE M BO30YXIEHHOE SHEPreTUUYECKHE COCTOSHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB M MX COCAUHEHMI Mo nepuojaM u rpynmnam [lepunoandeckoi cucremsi /1.



N. MeHnneneeBa, BaJIEHTHbIE BO3MOYKHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHMSI UX JIIEKTPOHHBIX
000J10Y€EK;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMHUYECKHNE CBOMCTBA BEIIECTB
pa3IMyYHBbIX KJIACCOB, IOJATBEP)KIaTh CYIIECTBOBAHUE TI'E€HETHMYECKOM CBSI3M MEXIYy HEOPraHM4eCKUMHU
BEILIECTBAMHU C IIOMOIIbIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX PEaKLIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHii
MIOCPEJICTBOM COCTABJICHUSI DJICKTPOHHOTO OaliaHca 3THX pPEaKUWi; peakuuil MOHHOTO OOMEHa MyTEM
COCTABJICHMS HMX IIOJIHBIX M COKpPAUI€HHBIX MOHHBIX YPaBHEHMM; pEAaKUUW TUAPOIU3a; PpeaKuun
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

c(OPMHUPOBAHHOCTH YMEHHS 00BACHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUUECKHUX peakluil ¢ yuéToM
UX SHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep M3MEHEHUs CKOPOCTH XMMHUYECKON peaklUuy B 3aBUCUMOCTHU
OT pa3NIUYHBIX (PAKTOPOB, a TAKIKE XAPAKTEP CMEIICHHUSI XUMHUUECKOTO PAaBHOBECHUS O] BIMSHUEM BHEIIHUX
BozaeiicTBuil (mpunnumn Jle [larense);

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUECKHE PEaKIUH, Jiekallueé B OCHOBE
MPOMBIIIICHHOTO TOJyYeHHUsI CEpHOW KHCIIOTHI, aMMHaKa, OOIIMe Hay4YHbIE NPUHIMIIBI XUMHUYECKUX
IIPOU3BOJICTB; 1€JIECO00PAa3HOCTh NPUMEHEHUSI HEOPTaHUYECKUX BEILECTB B MPOMBILIUIEHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOILLIEHUS PUCK-TIOJIb3A;

c(hOpPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HaHUN O METO/IaX HAYYHOTO MO3HAHUS SBJICHUM MPUPOIBI —
HaOJI0ICHNe, W3MEPEHUE, MOJEIHUPOBAHUE, HKCIEPUMEHT (peaslbHBIi M MBICICHHBIN), UCIOJIb3yEeMBIX B
€CTECTBEHHBIX HAyKaX, yMEHUS IPUMEHSATh 3TU 3HAHUS [IPU 3KCIEPUMEHTAIbHOM UCCIIEIOBAHUN BEILLIECTB U
U1 OOBSICHEHHSI XUMHUECKUX SBJICHUH, UMEIOLINX MECTO B IPUPO/IE, TPAKTUUECKON IeATEIHLHOCTH YeIOBEKa
U B TIOBCETHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHUS BBISBISITH B3aUMOCBSI3b XMMMUECKUX 3HAHUH C MOHATHSAMH H
MIPEJICTABICHUSIMU  JIDYTUX €CTECTBEHHO-HAyYHbIX MPEAMETOB JUid 0o0jieeé OCO3HAHHOIO IOHUMAaHMS
MaTEpUAIBLHOTO EJUHCTBA MUPA;

Cc(OPMHPOBAHHOCTh YMEHHUS IMPOBOJAUTH PACUYETHI: C MCIOJB30BAaHHUEM IOHATUN «MaccoBas I0JIs
BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHILIEHTpPAlLMs»; MAcChl BELIECTBA WM 00bEMA raza Mo U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00BbEMY OJTHOTO U3 YYaCTBYIOLIUX B PEAKIMH BEIIECTB; TEMI0BOro 3 dexra
peakuuy; 3Ha4Y€HUs BOJOPOJHOIO IIOKa3aTelsl pacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOW CTENEHBIO
JHccolMalum; Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJIyKTa pEaKIuH, €CIH OJJHO U3 UCXOIHBIX BEILIECTB
JTaHO B BHUJIE PAcTBOpa C OMPEEIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE
(MMeeT mpUMecH); A0JIH BBIXOJA MPOAYKTa peaKIMK; 0ObEMHBIX OTHOIIECHUHN T'a30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSTEIHHO TUIAHUPOBATh U IMIPOBOINUTH XUMUYECKUI IKCTIEPUMEHT
(mpoBenieHME peakInii HFOHHOro 0OMeHa, MOATBEPKACHNE KaYeCTBEHHOI'O COCTaBa HEOPTaHUUECKUX BEILECTB,
OTIpe/ieNIEHUE Cpebl PAcTBOPOB BEIIECTB C IMOMOUIbI0 HHIAMKATOPOB, HU3y4YEHHE BIMSHUS Pa3IHMUHBIX
(hakTOpOB Ha CKOPOCTh XUMUYECKON peaKINU, pelIeHre HIKCIIEpUMEHTaIbHbBIX 3a/1a4 110 TeMaM «MeTarisi» u
«Hewmeramnel») ¢ coOmrogeHueM npaBuil 0Oe30macHOro oOpalleHHs C BellecTBaMH U J1abopaTOpPHBIM
obopynoBaHueM, (OpMyJIHpPOBaTh II€Nb HUCCIEIOBAHUS, MPEJCTABIATh B PAa3IUYHOM (opMme pe3ynbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh yMEHHWH: COOMIOAATh TMpaBWia TOJB30BAaHUS XHWMHUYECKOW TIOCYIOM U
71a00paTOpHBIM 00OpYAOBaHUEM, OOpallleHHsl C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKLUSAMH I10
BBITOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOTUYECKH I€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYZIOBOM JAEATENBHOCTH B LENAX COXPAHEHUS CBOETO 310POBbs, OKPYKAOIIEH NPUPOAHOW Cpenbl U
JNOCTH)KEHHSI €€ YCTOWYMBOIO PA3BUTHS, OCO3HABATh OMNACHOCTh TOKCHYECKOIO JCHCTBHS Ha >KHUBBIC
OpraHMU3MBbI ONPEACIEHHBIX HEOPTAaHNYECKUX BEILECTB, TIOHMMas cMbIci nokazarens [1J1K;

c(OPMHPOBAHHOCTh YMEHMMA: OCYIIECTBIIATD IIeJICHANPABICHHBIN MOUCK XUMUYECKON MHPOpPMALIUHU B
pa3IMyYHBIX HCTOYHHMKAX (Hay4yHas M ydeOHO-Hay4yHas JMTepaTypa, CpeAcTBa MaccoBoW HH(opMaiuw,
WuTepHer u apyrue), KpUTUYECKH aHAJIM3UPOBAaTh XHMMHUYECKyI0 HH(pOpMalluio, rnepepadaTbiBaTh €€ U
HCIIOJIh30BaTh B COOTBETCTBUHU C MTOCTaBJICHHON YUeOHOM 3a/1auei.
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OpPraHUYECKUX COCAMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
2 (ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS). 1
BasienTHBIE BOBMOXHOCTH aTOMa yriepo/ia
XuMudeckas CBSI3b B OpraHMYeCKHUX
coeuHEHUIX. MeXxaHn3Mbl 00pa30BaHUS 1
KOBAJICHTHOU CBSI3H, CITIOCOOBI pa3phiBa
CBsI3ei
Teopus cTpoeHHs OpraHUYECKUX 1

coequHenuilt A. M. byrneposa

Bunsl nomepun: CTpyKTypHas,
5 MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3P (EKThI 1
B MOJIEKYJIaX OPraHUYeCKUX COeTUHEHUN

[IpencraBienue o ki1accuPpUKaUU U
6 cucrematnueckas Homenkiarypa (IUPAC) 1
OpPraHMYECKUX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi

1
XUMHHU
8 Cucremarusanus 1 0000IIeHNEe 3HAHUH 110 1
TEME
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias 1

(bopMmyia, HOMEHKJIAaTypa 1 U3oMepus,



10

11

12

13

14

15

16

17

18

AJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

dusnueckre U XUMUYECKHUE CBOMCTBA
AJIKAaHOB

Haxoxnenue ankanoB B npupoje. Croco0s
MOJIy4YEHUS U IPUMEHEHHUE aJIKaHOB

[uknoankanel: oomast popmyna,
HOMEHKJIATypa U U30Mepusi, 0COOCHHOCTH
CTPOCHUS M XUMUYCCKHX CBOMCTB, CIIOCOOBI
MOJIYUYCHHA U IPUMCHCHUC

Pemenue pacuéTHbIX 3aJa4 Ha OIpEIEICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUIECKOTO
BELIECTBA [10 MAaCCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOJSILUX B €M0 COCTAB.
Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110
Teme

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
(dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpyKTypHas ¥ LUC-TPaHC-U30MEpUs
AJIKCHOB

®u3nyecKue U XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa
CriocoObl ostyyeHus 1 IPUMEHEHNE alIKEHOB
[IpakTuueckas pabora Ne 1 mo Teme
"[TonyueHne sTUIEHA U U3YYEHHE €T0
CBOMCTB"

Pemrenne pacu€THbIX 3a1a4 HAa ONIpeieIICHNE
MOJIEKYJISIPHOM (OPMYJIIBI OpraHHYECKOT O
BEILIECTBA
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20

21

22

23
24

25

26

27

28

29

30

31

AHKaI[I/IeHBI: COHpH)KéHHBIe, N30JIMPOBAHHBIC,
KymyiupoBaHHble. OcoOeHHOCTH
AIIEKTPOHHOTO CTPOCHUS

XUMUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

CriocoOsl MoTydeHus: U MpUMEHEHUe
aJIKa/IneHOB

AJKMHBI: TOMOJIOTUYECKUM psiJl, oO1Ias
¢bopmyna, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
(usnueckue cBoicTBa

XHWMHMYECKUE CBOMCTBA aJIKHHOB
KauecTBeHHbIE peakliii Ha TPOMHYIO CBSI3b
CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE
AJIIKUHOB

Pewrenue 3amau: pacu€Tsl N0 ypaBHEHUIO
XUMHYECKON peaKkInu

Cuctemaru3zaius 1 00001IeHHe 3HAHUH 110
TeMe

ApeHbI: TOMOJIOTHYECKUH Psifl, 001Iast
dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a ¥ ToJIyoua, UX pU3NUecKue
CBOMCTBA

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIIUN
3aMelIeHUs

XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUU
MIPUCOSAMHEHUSI, OKUCIICHHE TOMOJIOTOB
Oen3oia

OCo0EHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA
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33

34

35

36

37

38

39

40

41

42

43

44

Pemrenne pacu€THBIX 3aa4 HA OIIPENCIICHUE
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO
BELICCTBA

CrniocoOsl moJtyueHus: U MPUMEHEHUE apeHOB

I'eneTnueckas CBA3b MCXKAY pa3JIniYHbIMU
KJIacCaMHU YIJIE€BOJ0pOa0B

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakuii. Cuctemaruzanms 1 00001eHue
3HaHUM 110 TEME

[Tpupoansriii raz. [lomytHbie HeDTAHBIE Ta3bl

KameHnHbIi1 yroap 1 IpOIyKThl €To
nepepaboTKH

Hedtb u ciocoOb1 €€ epepaboTKy.
[TpumeHeHne TPOAYKTOB NIepepadoTKu HeTH

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMu yrijieBoaopoa0B

["amorenonpon3BoAHbBIE YTIIIEBOAOPOIOB:
NEKTPOHHOE CTPOEHUE; PEAKLINU 3aMEIICHHUS
rajoreHa

JeiicTBue 1menouei Ha
rajoreHnpou3BoIHbIE. B3anmoneiictBue
JUTaJOreHaJIKaHOB C MarHUeM U IIMHKOM
Cuctemaru3zaius 1 00001IeHNe 3HAaHUH 110
pazaeny "YrieBogopoasr"

KonrtponsHas pabora no Teme
"Yrnesonopoast”

[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH s, o0miast popmyna,
CTPOEHHE MOJIEKYJ, U30MEpPHS,



45

46

47

48

49

50

51
52

53

54

55

56

HOMEHKJIaTypa, Ki1acCupUKaius, Gpu3ndeckue
CBOMCTBA

XHUMUYECKUE CBOMCTBA MPEACITbHBIX
OJIHOATOMHBIX CITUPTOB

CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

[TpocTeie 3¢uphl: HOMEHKIATYpPA U
M30MepHsi, 0COOCHHOCTU (PU3UUECKUX U
XUMHYECKHX CBOMCTB

MHOroaToMHBbIE CIIUPTHI: ATHJICHTIIMKOJb U
FJII/IIIGPI/IH, ux (1)I/I3I/I‘-ICCKI/IG U XUMHYCCKHUC
CBOMCTBA

CrniocoObl 1osTyyeHHst U IpUMEHEHUE
MHOT'0aTOMHBIX CIIUPTOB

@deHoII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
cBoiicTBa. TokcuuHOCTH (heHOMa
XumHueckue cBoiicTa peHoma

CriocoObl ostyyeHus 1 npuMeHeHne GpeHona
[IpakTnueckas padora Ne 2. Pemenue

9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"CnupTtsl 1 (peHoIb"

Cuctemaru3zanus 1 00001IeHHe 3HaHUH 110
TeMe

AnbaETUAbl U KETOHBI: 3JIEKTPOHHOE
CTpOeHHUE KapOOHUIIbHOW TPYIIIIBL;
TOMOJIOTHUYECKHUE psijibl, 0011as hopmyia,
M30MEpHsI U HOMEHKIIATypa

Anbaeruabl U KeTOHbI: PU3NYECKUe
CBOMCTBA; peaKLMy IPUCOEINHEHUS
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58

59

60

61

62

63

64

65

66

67

68

PeaKLII/II/I OKHCJICHHUA U KQUCCTBCHHBIC
pCakuuu aJibACTUA0B U KETOHOB

Crioco0b1 IMOJIYYCHUA alIbACTUA0B U KETOHOB

OHOOCHOBHBIE TIPE/IebHBIE KAPOOHOBBIE
KHUCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYII

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3n4YecKue CBOMCTBA

XHUMHYECKHE CBOMCTBA MMpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT

OcobeHHOCTH CBOMCTB MypaBbUHON
KUCIOTB. MHOr000Opa3ue KapOOHOBBIX
KUCIIOT

OCOoOEHHOCTH CBOWCTB: HEMIPEICIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

CriocoObl osTyyeHHs 1 IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CrnosxHbie 3(UpBI: TOMOJIOTUYECKUH AL,
obrmrast popmyna, U30MepHusl 1 HOMEHKIIATypa
du3nyeckre 1 XUMHUUECKHE CBOIICTBA
3¢upoB

Pemenue pacy€THpIX 3a/1a4: 110 YpaBHEHUIO
XMMHYECKON PEAKIMU, HA ONIPEICIICHUE
MOJICKYJISIPHOHM (hOPMYJTBI OPTaHHUYECKOTO
BeIIleCTBa
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70

71

72

73

74

75

76

77

78

79

80

ITpakTuyeckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"KapOonoBsie KucioTsl. CiioxxHbie 3pupsr”

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITHU3)

OcoOEHHOCTH CBOWCTB JKUPOB, COJIEPIKAIIUX
OCTaTKH HEMPEJEIbHBIX JKUPHBIX KUCIIOT.
2Kupsl B mpupoje

MBpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIee aecTeue. Ilorsatue o
cUHTeTHYEeCKUX Moroux cpeacTBax (CMC)

['enernueckas cBS3b YIiI€BOJOPOIOB U
KHCJIOPOJICO/IEPKALUX OPraHUYEeCKUX
BELIECTB

PacuéTel o ypaBHEHUSIM XUMUYECKUX
peakuuii

CucremaTu3anus 1 0000IIeHNEe 3HAHUH TT0
TEME

OO6m1ast XxapakTepuCTHKa YTJIEBOJIOB U
KJIacCU(PUKALHS YTJIEBOIOB (MOHO-, IU- U
MOJIMCaxapu/bl)

Monocaxapusl: pU3NUECKHE CBOMCTBA U
HaxO0XIECHNUE B IIPUPOLIE

HpI/IMCHCHI/IC T'TFOKO3HI, e€ 3HaueHUE B
KHU3HCACATCIBHOCTH OpraHnu3Ma

Jlucaxapuipl: caxapo3a, MalbTO3a U JIAKTO3a.
Haxoxnenue B nmprupoie v IpuMEHEHNe
JYCaxapuioB

[Tonucaxapuael: CTpOEHUE MaKPOMOJIEKYI,
¢du3nyeckre U XMUMHUYECKHE CBONCTBA,
IIPUMEHEHHE



81

82

83

84

85

86

87

88

89

90

91

92

93

[Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX

Penrenue pacueTHBIX 33724 Ha ONPEICIICHUE
JIOJTM BBIXOJ1a TIPOJTYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO
CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
pazueny

KonrponsHas pabora o Teme
"Kucnopoacoaepaiimue opraHu4eckue
coelMHEeHUS "

AMMWHBI: KJ'IaCCI/I(bI/IKaI_II/IH, CTPOCHHUC
MOJICKYII, 06111351 (bOPMy.Ha, HN30MCpH,
HOMCHKIJIaTypa U CI)I/I3I/I‘I€CKI/I€ CBOICTBa
XHUMHYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘ICCKI/IX
AdMHHOB

AHWINH: CTPOEHUE aHWJIMHA, 0COOEHHOCTU
XUMHUYECKUX CBOMCTB aHUJIMHA

CrniocoObl osTyyeHHst 1 IpUMEHEHUE
anupaTUIECKUX aMUHOB

AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30MepHus,
¢busnueckue cBoiicTBa. OTAEIbHbIE
MPEICTaBUTEHN O-AMUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, X
OHOJIOTMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJINU3 NENTHI0B

benku kak npupoIHBIE TOJTMMEPHI;
CTPYKTYpHBI OEJIKOB

XuMHUECKHE CBOMCTBA OEIIKOB
A30TcoAepIKallHe TeTEePOLMKINYECKUE
coeauHeHus. HykinenHOoBbIe KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJOTHYECcKas pOilb
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95

96

97

98

99

100

101

102

ITpaktuyeckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"A30TcoIepKalie OpraHu4ecKue
coenuHeHus"

[Ipaktuyeckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4q 10 TCME
"Pacnio3HaBanue opraHuuecKuX coeAMHEeHUN"

KonTponbhas pabota no teme
"A30TcoAepKalre OpraHu4ecKue
coeIMHEeHUS"

OCHOBHBIE TTIOHSTHSA XUMHHI
BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTEC3a —II0JIUMEPU3aALINA U
IIOJIMKOHACHCAI U

[Tnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

DnacToMepbl: HaTypallbHbIN CUHTETHYECKHE
Kayuyyku. Pe3una

BomokHha: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepH criequaJibHOI'oO
Ha3Ha4YCHUA

ITpakTruyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacno3HaBaHue IJIACTMACC U BOJIOKOH"

O0600111eHrEe U cCTeMaTU3allls U3YYEHHOTO
Marepuana 1o teMe ""BbICOKOMOJIEKYsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

102



n/n

10

Tema ypoka

Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM
aneMeHT. M30Tonsl

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEeK aToOMOB,
KBaHTOBBIC YHCJIa

Kiaccudukarust XUMHYECKHX 3JIEMEHTOB (S-,
p-, d-, f-amemenTsI)

PacnipeienieHre 3J€KTPOHOB 10 aTOMHBIM
opOuTamsim

DNeKTPOHHBbIE KOH(UTYpAIIH aTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH

QHGKTpOHHHe KOH(bHrypaHHH HOHOB.
3HeKTpOOTpI/IHaTCJ'IBHOCTB

Ilepnonnueckuii 3akoH u Ilepuonnueckas
CHUCTEMa XMMUYECKUX ieMeHToB /[]. 1.
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYCCKUX 3JICMCHTOB U 06pa3yeMI)1x UMHN
HpOCTBIX " CIIOKHBIX BCIICCTB I10 prnnaM nu
nepuoiaM

CucreMmarusanys 1 0000IeHNEe 3HAHUHN 110
TeME

Bunpr xumMmnueckoii cBsI3u. MexaHn3Mbl
00pa30oBaHMs KOBAJIEHTHOU CBSI3U.

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl
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12

13

14

15

16

17

18

19

20

Bonopoanas cBsa3b. MexMoneKyIsipHbIe
B3aUMOJIENCTBUS

BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

HpC,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUsA. THIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILECTB

[lonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpax

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

Crioco0b! BeIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM TTOHSITHIA
""MaccoBast J10J1s1 pacTBOPEHHOTO BelecTra',
"MoJIsIpHast KOHIIeHTparus"

Knaccudukanus 1 HoOMeHKIaTypa
HEOPraHWYECKHUX BEIECTB

CI/ICTCMaTI/ISaI_II/ISI n 0606I_I_ICHI/Ie 3HAHUM 110
TEMC

KonTponbhas pabota no remam "CtpoeHue
aroMma. [lepronnueckuii 3aKOH 1
[Tepuonuueckasi cucreMa XUMHUECKUX
sanemenToB /. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHorooOpasue BeriecTs"
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22

23

24

25

26

27

28

29

30

31

Knaccugukarus XuMHUUECKUX peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKIMIX

TennoBble 3¢ (EeKThl XUMUYECKUX PEaKIUii.
TepMOXUMHUYECKUE YPAaBHEHHS

Brruncnenus no ypaBHEHUSIM XUMHYECKUX
peakuil 1 TEePMOXUMHUYECKUM YPaBHEHUAM

CKopoCTh XMMHUECKOH peakluu, eé
3aBUCUMOCTb OT pa3IM4HbIX (DaKTOPOB.
Karanus u xkaTanu3aropsl

I'oMOreHHbIe U reTEPOreHHbIE PEAKIIUU

[TpakTuueckast pabora Ne 1 mo teme "BnusiHue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peakiuu"

OOpatuMble U HEOOpaTUMBbIE PEAKIINH.
XHMMHYECKOE PaBHOBECHE

[TpakTrueckas padborta Ne 2 o reme "BnusiHue
pa3nuuHbIX (PAKTOPOB HA MOJOKEHUE
XUMHYECKOT0 paBHOBecUA"

DnekTponuTHaeckas auccounanusi. CuiabHbIe
U ciabble JIeKTPOoauThl. CTeneHb
JICCOIHAIAN

HNonnoe npousseaenue Bojabl. Cpeaa BOIHBIX
pactBopoB. Bonopoausiit nokazarens (pH)
pacTBopa

I'mpaponus cosneii. Peakiuu, nporekaromue B
pacTBOpax INEKTPOJIUTOB
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33

34

35
36
37

38

39

40

41

42

43

44

[Tpaktuyeckas padora Ne 3 o Teme
"XHUMHUECKHE PEAKIIUU B PACTBOPAX
AJIEKTPOJIUTOB"

OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
Baxueiiime oKUCINTENIN U BOCCTAHOBUTEIIN
MeTo 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OajnaHca

DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB
Pemienue 3a1a4 pa3iu4yHbIX TUIIOB

Pemienue 3agau pa3audHbIX TUIIOB
CucreMaruzaiys 1 0000IIeHe 3HAHUH 110
teme "XuMHuuecKkre peakiuun"

KoHTposbHast padota o teme " XuMU4ecKue
peakun"

ITonoxenue Hemeraios B [lepunognueckoit
CHUCTEME XMMUYECKuX demMeHToB /1. U.
MeHnneneeBa 1 0COOEHHOCTU CTPOEHUS UX
atomoB. du3nyecKkrue CBONCTBA HEMETAIIIIOB

AnnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCIJIOpO/JIa, cepbl, hocdopa u yrieposia)
Bonopona: nonyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA. [ Mapuibl

["asiorensl: HaXOXKIEHUE B PUPOJIE, CITOCOOBI
nonyquHs{, (1)I/I3I/II-IGCKI/IC U XUMHUYCCKHUEC
CBOlCTBa

l"anorenoBonopoasl. Baxxuenme
KHCIIOPOJICOIEPKAIINE COSTUHEHUS
rajJoreHOB
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47

48
49

50

51

52

53

54

55

56

JlaGopaTopHbIe U IPOMBIIUIEHHBIE CIIOCOOBI
NoJIy4eHus rajgoreHoB. [Ipumenenue
raJIOr€HOB U UX COCJUHEHUN

[Tpaktuueckas padora Ne 4. Pemenne
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"asorensr”

Kucnopon: mabopaTopHble ¥ MPOMBIILIICHHBIE
CIIOCOOBI MOJTydeHHUsI, PUBUUECKHE U
xumudeckue cBoicta. O30H. [Ipumenenne
KHCJIOPOJIa U 030HA

OKCI/IIH:I H IICPOKCHUABI
Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Cepa: Hax0XXJICHHE B IIPUPOJIC, CITOCOOBI
MOJy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

CepoBosiopo1, CyabGUIbI
Kucnopoaconepxaiue coeluHEHHs Cepbl.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOTHI

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIIEpPUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u
e€ coequHeHUs"

A30T: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MONyueHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBAa. AMMMAaK, HUTPHU/IbI
Kucnopoacoaep:xairie coeMHEHNS a30Ta.
OCO0EHHOCTH CBOMCTB a30THOM KHCIIOTHI

[TpuMmeHeHne a30Ta U €ro COEIUHEHUI.
A3oTHBIE y10OpeHHs
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58

59

60

61

62

63

64

65

66

67

68

69

70

docdop: HAXOkKAESHUE B IPUPOJE, CIOCOOBI
MOJTy4eHUs, PUINICCKUE U XUMUICCKHE
cBoiictBa. Pochuast u pochun

Oxkcuapl hochopa, pochopcoaepxarniue
kucnoTel. Comu pochopHON KUCTOTHI
[Tpumenenue pocdopa u ero coenMHEHHI.
®dochopHbIe y1oOpeHust

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe "A30T U
docdop u ux coequHeHU"

VYrnepon: HaXOXJIeHHE B IPUPOJIE,
AIUTOTPOITHBIE MOTUPUKANNY; (PU3HIECKUC U
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE

Okcun yriaepoaa(ll), okcua yriaepoma(1V),
yroJibHasi KUCIIOTa U e€ COoJIn

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Kpemuuii: HaxoxxJ1eHuE B IPUPOJIE, CIIOCOOBI
nonyquI/m, (1)I/ISI/ILI€CKI/I€ U XUMHYCCKHUC
CBOWCTBA

Oxkcun kpemuusi(1V), kpeMHUEBass KUCIOTA,
CUJIMKATBI

IIpuMeHeHrne KpEMHHMS U €T0 COCIUHEHNMN.
Crexki10, €ro noyiyueHue, BUAbI CTEKIIA

Pemrenne 3a1a4 pas3sIMYHbIX TUIIOB

Cucremarusanys U 0000IeHUE 3HAHUN 10
teme "Hemeramier"

Kontponbnas pabora mo teme "Hemetammsr"

AHanu3 pe3ynbTaToB KOHTPOJILHON PabOTHI,
KOPPEKIHs OMUO0K
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[Tonoxxenue meraiuioB B llepuoanyeckoi
CUCTEME XMMUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

OO6mue ¢puznyecKkre CBOMCTBA METAILIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6BITy 1 TEXHUKE

Cmael MetaiuioB. Kopposus Meramios
Pewenue 3an1a4 pa3au4HbIX TUIIOB

DNEKTPOXUMHUYECKHUM Psijl HAMIPsHKEHUN
MeTaisioB. O61mue crnocoObl NOTyYeHHS
METaJIJIOB

OO6mas xapakTepucTrka MeTauioB |A-rpymimsl
[lepuoanueckoil CuCTeMbl XUMHUYECKUX
3J1eMEHTOB. HaTpuii u Kanui: rnojaydeHue,
(bU3HYECKHEe U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COeTMHEHNN

O6mas xapakrepuctika MetaioB |A-
rpynisl [leproanyueckoi cucteMbl
XUMHUYECKHMX 3JIEMEHTOB. Marauii u KajabIMi:
noJtydeHue, PU3NIecKue 1 XUMUIECKHe
CBOICTBA, MPUMEHEHHNE MPOCTHIX BEUIECTB U
UX COSIMHCHUMN

JXKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs

AOMUHUI: IOTy4YeHHe, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA
AITIOMUHUS, THAPOKCOKOMILJIEKCHI ATFOMUHUS,

HUX IPUMCHCHUC

Pemenune 3amau PAa3JIMIHBIX TUIIOB
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[Tpaktuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33a4 10 TEME
"MeTasibl ITIaBHBIX OArpymnn"

OO011ast XxapakTepUCTHKA METAJIJIOB TOOOYHBIX
noarpynn (b-rpynm) [lepuoaunueckoit
CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
dusnueckue U XMMUYECKHE CBOWCTBA Xpoma U
€ro COeIMHEHUH, UX IPUMEHEHUE

Baxwuelime coelMHEHNS] MapraHia.
[IepmaHranaT Kajusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

®Pu3nyecKue U XUMHYECKHE CBOMCTBA JKelle3a
U ero coenuHeHun. lloydenne u npuMeHeHue
CILIABOB XKeJIe3a

Puznyeckue U XMMUYECKHE CBOMCTBA MEU U
€€ COeIMHEHMM, NX IPUMEHEHUE

du3nyeckrue U XMMHUYECKHE CBOMCTBA [IUHKA U
€ro COCHHHCHHﬁ, HUX IPUMCHCHUC.
FI/II[pOKCOKOMHHeKCBI IMMHKa

[TpakTiueckast padorta Ne 8. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"Mertabel H0OGOYHBIX oArpymm"”

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

O060011eHMEe U CUCTEMAaTH3AIMS U3YYEHHOTO
MaTepuaia 1o reme "Merasuibr"

Kontponbnas pabora mo teme "Metamibt"

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OMUO0K
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Ponp xumun B o0ecrieueHuN YCTOWYUBOTO
pa3ButHs yenoBedecTBa. [IoHATHE O HAYYHBIX
METO/AaX UCCIIEA0BaHUs BELIECTB

HayuHble npuHIMIIBI OpraHu3anuu
XUMHYECKOTO MPOU3BOJICTBA.
[TpoMbINIIICHHBIE CTIOCOOBI MTOTYYCHHUS
Ba)XKHEUINNX BEIIECTB

XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH
Cpelbl U €r0 MOCIEACTBUS

XuUMUS U 310pOBbE YeNOBEKA. JIeKapCTBEHHBIE
CpeicTBa

Xumug vy, Poab xumuu B o0ecrieueHuu
MHIIEBOM 0€30I1aCHOCTH

Kocmernueckue u mapdroMepHbie cpeacTBa.
briToBas xumus

XuMus B CTpOUTENbCTBE. BaxkHemume
CTPOUTEIBHBIE U KOHCTPYKLIMOHHBIE
MaTepuabl

XuMHs B CEIBCKOM X03siiicTBe. OpraHnuecKkue

Y MUHEpaIbHbIE YIOOPEHUS

CI/ICTeMaTI/BaI_II/If{ 151 0606H_IGHI/Ie 3HAHUMH 110
TEMEC

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

1) Xwumws. 10 knacc. Yriuy6nennsiii yposenb. Epemun B.B., Ky3semenko H.E.,
Tepenun B.WU., JIpo3noB A.A., Jlyaun B.B.; nox pen. JIlynuna B.B.; M:
[Ipocsemenue, 2020)

2) Xumus. 11 kmace .Yriyosnennsiii yposenb. Epemun B.B., Ky3smenko H.E.,
Tepenun B.U., [Ipo3nos A.A., JIynun B.B.; nox pen. Jlynuna B.B.; M:
[Ipocsemenue, 2021)

METOAUYECKHE MATEPHUAJIBI IJI51 YAUTEJIA

1. B. B. Epemun, A. A. [Ipo3aos, U. B. Epemuna, J. FO. Kepumor Pabouas
nporpaMma MU METOJWYECKHE PEKOMEHAAIMu K ydeOHukaMm non pen. B. B.
Jlynuna; Mocksa, «IIpocsemenne»2022

2. T'abpuensa O. C, OctpoymoB U. I'. Hactonpuast kaura yuurens. Xumus. 10
kiacc. — M.:Ipoda, 2003.

3. I'abpuensa O. C, OctpoymoB U. I'., PemeroB I1.B. «3amaun mo xumuu u

criocoOb! ux pemenus. 10-11 knaccei», poda,2004
MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1)Poccuiickas AIIEKTPOHHAS TIKOJIa https://resh.edu.ru/
2) bubnuorexa MoCKOBCKOM 21€KTpOHHOM 1TKoJbI htps://uchebnik.mos.ru/catalogue
3)Buneoypoku Ha caite "Undoypox" https://iu.ru/video-lessons/

4)bubnuoTexka  BHIEOYPOKOB IO  INKOJIBHOW  MporpaMMe  Ha  caiite
"Internetypok" https://interneturok.ru/

5) Onnatin-mkoja "3naiika" https://znaika.ru/

6) 1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

7)O06naunass matgpopMa  OTOOpak€HUs  BEepUPUUIMPOBAHHOTO  LU(POBOTO
00pa3oBaTeIbHOTO KOHTEHTA 17} CEpPBHCOB AO «M3narenbcTBO
«[Ipoceemienue. https://educont.ru/

8)HoBass  mikoua. OnmanH-mkojia noArotoBku K EI'D  mo  BceM
npeameram. https://educont.ru/

9) Hossiii muck. {udposas oOpasoBarenbHas 1iathopma. YueOHbIE MaTepHaIbl
JUI  TEeJaroroB W MIKOJIbHHUKOB. HMHTepakTuBHBIN KOHCTPYKTOp YypOKOB H
ynpaxHenuit. https://educont.ru/

10) Obnako 3HaHwmii. MlHTepaKkTUBHBIE YPOKH W HHU(POBBIE JOMAIIHHE 3a/JIaHUS.
https://www.imumk.ru/

11) ®okchopa. Kpynueiimas onnaitn-mkosa B Poccun. https://foxford.ru/

12) SIKnacc. IloaHodyHKunoHaNbHAs UGpoBas cUCTeMa ISl 00pa30BaTEIbHBIX
opranu3anmi. https://www.yaklass.ru/

13)Uchi.ru. UuTepakTrBHas 0Opa3oBareibHas oHnaiH-uiardopma. https://uchi.ru/



https://resh.edu.ru/
https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=
https://urok.1c.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/




