[Ipunoxxenue

K OCHOBHOHM 00pa30BaTeIbHOM MporpaMme
cpenHero obmero oopazoBaHus

(mpuxka3 ot 30.08.2024 Ne81-01)

Ynpasnenue o6pa3oBaHus ApTEMOBCKOI'O TOPOJCKOTO OKpyra
MyHHIIUITATEHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHE
ApTeMOBCKOTr0 ropojickoro okpyra «Cpeanss oomeoopa3oBaTenbHas mkoia Ne 56
C yri1yOJeHHBIM U3Y4E€HUEM OTIeNbHbIX NTpeaMeToB» (MAOY COLI Ne56)

PABOYASA ITPOT'PAMMA
(D 3277751)

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»

st ooyuaromuxcst 10 — 11 xmaccos

r. ApremoBckui, 2024r



PaGouast mporpaMMa OpHEHTHpPOBAaHAa Ha IEJEBbIE NPHOPUTETHI, CHOPMYIHPOBAHHBIE B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS

MAOQOY COL Ne56

OO1ee Ynciio 4acoB, OTBEACHHBIX U M3YYCHHUS XUMHU, Ha 0a30BOM YPOBHE CPEIHErO
obmrero obpaszoBanusi, cocrasisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenwo), B 11
kiacce — 34 gaca (1 yac B Heeno).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[TpenmeTr opraHuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJy4YECHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus CTpOeHUs OpraHudecKkux coequHennii A. M. bytieposa,
e€ OocCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XMMUYeCKasi CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiaTypa
OpPraHMYECKHUX COEJAMHEHMM (CUcTeMaTHyecKas) M TpHUBHUAJbHbIE Ha3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTEIIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIlEHU: 03HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HaOJIOJEHHE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPAIEHUIO OPraHUYECKHX BEILECTB NPU HarpeBaHUHM (IUIaBJI€HUE, 0OYTIIMBaHNUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecCKMH psia. MeTaH um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuH 3aMelleHus |
TOPEHNs1), HaX0XKJIEHHE B IPUPOJIE, OTYYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NPOCTEHUIINe
IPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYecKre U XUMUYECKHUE CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpPHUMEHEHue. 1onyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue ce0lUCmea (peaKyuy 2aio2eHUpo8anus U HUMpPOBAHUs), NOIyYeHUe U
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUNYHBIM KJIaccaM.



[TpupoaHble UCTOYHUKH YTI€BOAOPOJOB. IIpuponHblii ra3 U NmonmyTHbIe HE(TSAHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib 1 IPOJYKTHI €ro NepepadoTKH.

OKclepUMEHTalbHbIE METO/Ibl M3YUYEHHUsl BELIECTB M UX IPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoxenupoBanue
MOJIEKYJl YIJI€BOAOPOJIOB U TIaJOT€HONPOM3BOJHBIX, IPOBEICHHUE NPAKTUYECKOM pPabOThI:
HOJIy4EeHHUE 3TUIIEHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruncinenuss mo ypaBHEHHIO XWMHYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYeCcTBa
MCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHbIE ONHOATOMHBIE CHUPTHL. METaHOJN W JITAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA (pEakuWW C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOIAMHU, TOPEHHE),
npuMeHeHrue. Bogopoiueie cBsI3u MeXAy MOJIEKyJIaMHu coupToB. [leiicTBie MeTaHoIa U 3TaHOoIIa
Ha OpPTraHU3M YeJIOBEKa.

MHOroaToMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICTOYHBIMHI METAJJIaMU, Ka4YeCTBEHHASI pEaKIHsl Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue TIUIEpPUHA U
STUJICHTJIUKOJIS.

@eHoNI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpaerunpl U kemownwvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (usnueckue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS M BOCCTAHOBIICHUS, KAaYECTBEHHBIC PEAKIUH),
NOJIy4YEeHUE U TPUMEHEHHE.

OmHOOCHOBHEIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUeCKue 1 XUMHUYECKUE CBOICTBA (CBOMCTBA, OOLIME I KJlacca KUCIIOT, peaKIusl
TepuUKalMK), ToJNydyeHHe U mpuMeHeHue. C(CTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnoxHble 3GUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
XKupsl. 'maponus xupos. [lpumenenune xupoB. buonoruueckas posb )KUpPOB.

YrieBonbl: cocTaB, Kiaccudukalys yriieBoJoB (MOHO-, AU- U mojucaxapuibl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumopencTBue ¢ ruapokcuoM Mmeau(Il), okucieHne amMMHAaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJAECHHE B TMPUPOJIE,
npuMeHeHue, onosornueckas poiab. DorocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u memmono3a Kak mpupoaHbie momumepbl. CTpoeHHe Kpaxmaia U IeJUTION03HI.
dusnueckue 1 XMMUYECKHe CBOWCTBA Kpaxmaia (TUIpoJin3, KaUeCTBEHHAs PEaKIIUs C HOI0M).

OKcliepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHi: INPOBEJCHNUE,
HaOJIOZICHWE W ONHCaHWe JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIC
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcuaoMm wmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u rumpokcugom wmenu(Il), B3aumoneiicrBue



KpaxMajga C HOJOM), IPOBEACHHE MPAKTUYECKONW padOTHI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIECTB WU MIPOJYKTOB PEAKIIUN).

A30TcojepKale OpraHnyecKue COeAMHEHUSI.

AMUHOKUCIOTBI Kak amdoTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IinluHA). buonorumdeckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoaHble BBHICOKOMOJIEKYJSIpHBbIE coeAuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: TUAPOJIN3, ACHATypalus,
KaueCTBEHHbIE PEeaKIMK Ha OEIIKU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYCHHUsS BEIIECTB W WX MPEBPALICHUI: HAOIIOIEHUE U
ONHMCaHUE JCMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OCJIKOB MpH HArpeBaHUM, IIBETHHIC
peakiuu OEIKOB.

BrbicokomosieKyJISIpHBIE COeINHEHHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEINECHb MOJMMEpPU3AIUU, CpPEAHsss MoJieKysipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEPU3ALUS U MOJTUKOHAECHCALUA.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
o0pasiamMu IpUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXNpeaMEeTHBIX CBS3€M MpU MU3y4yEHUHM OopraHnyeckod xumuu B 10 knacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSITUH, SBIISIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHSATHA: SIBIIEHWE, Hay4HbIA (akKT, TUMOTe3a, 3aKOH,
TEOpHs, aHaiW3, CHHTE3, KiIaccupuKalus, TMEePUOJUIHOCTh, HAOIIOJeHNE, W3MEpEeHUe,
AKCIIEPUMEHT, MOJECIIUPOBAHUE.

®dusnka: MaTepus, SHEPTUsI, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTETHIECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHUE BEIECTBA, (PU3NYECKUE BETUUMHBI U €IMHUIIBI
UX U3MEPEHUSI.

buonorus: xnerka, opranusm, Oumocepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEepMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOIIAEMbIE, TOIIIUBO, PECYPCHI.

TexHOIOTUs: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MTUTAHUs, MOIOIIUE CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MTpenaparsl, MaTeprabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA
Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUd dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O00O0JIOUKA.
DHepPreTUYecKrue ypoBHHU, MMOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- amemenTsl. OcoOeHHOCTH



pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3ieMeHToB [JI. U
MenpneneeBa. CBsa3p nepuoauYecKoro 3akoHa u Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MeHnaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BeliecTBa. XUMHUYECKass CBs3b. BUIbl XUMHUYECKOW CBs3W (KOBaJeHTHas
HENoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbel oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHEIN). BomopoaHas cBsi3b. BaneHTHOCTB.
DneKTpoOTpULATENIbHOCTh. CTeNeHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BELIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. MIcTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 10Jis
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeOpraHu4ecKux
BELIECTB. ['eHeTHueckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUil B HEOPraHUYeCcKOW u
OpraHMYECKOM XMMHUH. 3aKOH COXPAHEHHUs MAaCChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPALLEHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peaklvu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponauTuueckas auccouuanus. CunbHble M cinadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpabHas, IIeT0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEHIECTB U UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmui «llepuoguyeckas cuctema xumuyeckux snemeHToB [[. U. MenpaeneeBay, usydenue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJMIOAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalu3aTopa,
OIPEZICIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUu
MOHHOTO OOMEHa), MpOBEJeHUE NPaKTHUECKON paboThl «BnusHue pa3nuyHbIXx (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnbie 3anaumn.

PacuéTel M0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BaHUEM TOHATHUS «MacCOBasi JA0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. [lonoxenue HemerauioB B llepuoanueckoil cucteMe XMMHUYECKHX
anemenTtoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHITMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHeHUH (OKCUIOB, KUCIOPOICOIEPKAIIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUIN ).

[IprMeHeHre BaKHEUIINX HEMETAVIOB U UX COCTMHEHUN.



Mertamnel. [lonoxenne metawioB B [lepuoandeckoil cucteMme XMMUYECKUX 3JIeMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00OJIOUEK aTOMOB MeTamioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKCHUN
METaJII0B.

XWMHYECKHE CBOWMCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJWi, KaJdbIlMHd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O61me cocoObl MoMTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCNEpUMEHTAIIbHBIE METOJbl H3YYECHHUS BELIECTB M WX NPEBpPAlICHUIN: H3y4YCHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IoB HEMETA/UIOB, PEIICHHE 3KCIEePUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIA0OPaTOPHBIX  OIBITOB
(B3auMOJIeCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMH KHUCJIOT M IIEJIOYeH, KauyeCTBEHHBIE
peakIny Ha KAaTHOHBI METaJIOB).

PacuérHpie 3amaun.

Pacuérbl macchl BemiecTBa MM 00bEMa Ia30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacuYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponp xuMun B o6ecriedeHIN SKOJOTUYECKON, SHEPTETHUECKON U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HaHUS BEIIECTB M XHUMHUYECKHX
pEaKIuu.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIJICHHOTO MOMYyYEHUS
Ba)KHEHUIIINX BEIIICCTB.

UenoBek B MHpE BEUIECTB W MAaTEPHANIOB: BAXKHEHIIHNE CTPOUTEIbHBIC MaTEpHAIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s 3JICKTPOHUKH,
HAaHOMAaTepHaJlbl, OpraHNYeCKHe U MUHEpaIbHbIe yI00pEHUS.

XuMHST U 3]I0POBbE HYEJIOBEKA: MPABWJIA HUCIOJIB30BAHUS JICKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TTIOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xnacce ocymiecTBiIsSeTCs 4epe3 MCIOJIb30BAHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHSITHMH,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mure ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpusd,
aHaJm3, CUHTE3,  Kiaccu(ukaius, TNEePUOJUYHOCTh,  HaOIOIEHUE, IKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SBIICHUE.

®u3nka: Marepus, SHEPrusi, macca, aroM, AJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOII,
pPaZlo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUYMHBI U €UHUIIBI X U3MEPEHHUSI, CKOPOCTD.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomnorus: XAMHYECKast MPOMBIIIIJIEHHOCTb, MeTaJLUTypTHsl, MIPOU3BOICTBO
CTPOUTEILHBIX MaTepuaos, CEITBCKOXO3SUCTBEHHOE MIPOU3BOICTBO, MTHIIEeBast
MPOMBINIICHHOCT, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIHMOHHBIX MAaTE€pUajIOB, AJIEKTPOHHAS MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero oouiero oopazoBaHusl (JINYHOCTHBIM, METAIIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JUYHOCTHBIX
pe3ybTaTOB OCBOEGHUS IpeiMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICTICHBI CJIEYIOIIHAE COCTABIIAIOLIME!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOIIPEIEIECHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESITEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH >KU3HEHHBIE TJIaHBI.

JInyHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHsS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€ajlaMd POCCUICKOTO
IpaXAaHCKOTo O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMaMM M NpPaBUJIAMHU IOBEACHMUS,
CHOCOOCTBYIOUIMMH TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa IIO3HABATEIbHOM M TNPAKTUUYECKOM JESATENIbHOCTH OO0yJarolmuxcs 10 peaju3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS:

OCO3HaHHUS O0YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEHN, YBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS. O COLMAJBbHBIX HOpPMax M IIPaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U O3HABATeNbHbIX 3314, BBIMOIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;



YBaXKEHUsI K IpOIecCy TBOPUECTBAa B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTENbHBIX HAONIOJCHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHHM U TOCIEAYIOIIEM aHAJIN3E
uH(OpPMALIUHU O MEePEIOBBIX JOCTHXKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUA LEHHOCTEH 30pOBOr0 M Oe3omacHoro olpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElleCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIMBUIYAJIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMITIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIBCKOW JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUECHHIO MPOQECCU pa3IuyHOTO pojJia, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXX€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHUH OOpa30BaHUS,
Oynymieir mpodeccun U peanusanuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKU IEJIECO00PAa3HOTO OTHOIICHHS K MPUPOJIC, KAK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIH30BAHUS JOCTH)KCHUA XUMUU JIJIS PEIICHHs] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUSITHUS JEUCTBHM, MPUHOCIIIMX BPEa OKPYKAIOIIEH MPUPOJIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJUYHsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;



7) HEHHOCTH HAYYHOIO MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHMMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCOo3HaHus €€ poiu B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JJaHUH LEIOCTHOTO MPECTaBICHUs 00 OKpYKaIOIIEM
MHpE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKAa, B IMO3HAHHM TMPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelIeHrnr IPoOJIeM COXPAaHEHUS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJIS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU  MEIUIIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOM(GOPTHOM KU3HU KaKJI0T0 4iieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh MOJIYyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX
C TEJBIO MTOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUS TTPOOIeM
B PEAJbHBIX )KU3HEHHBIX CUTYAILIUSX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON A TeTbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbix cdepax mnpodeccrHoHanbHOU
JIeSTeTbHOCTH.

METANPEAMETHDLIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4deOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odIero 0opa3oBaHus BKIIOYAIOT:

3HauMMBble N7 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1EJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIN (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBaHNE, HAOTIOICHHE, N3MEPECHHE, YDKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeNIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHbIe), oOecrmeunBatonyie (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAaIOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMHA HeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHI)IMl/l NMOo3HABaATCJIbHBIMU HeﬁCTBHﬁMH:

1) 6a3oBble JIOrHYecKHe 1eCTBUS:



CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJM3UpPOBATh MpOoOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNATh WENU ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEIISIMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUW NPUEMBI JIOIMYECKOI'O MBIIUIEHUS — BBIICNAThH
XapakTepHble TMPH3HAKKM TOHATHH ¥ yCTaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMKU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PacCMaTPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEI, IPE0OPa30BBIBATH MOAETIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHUYECKOH peakIud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, NPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISl BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIHOTO IUTAHWPOBAHUS M TIPOBEICHHUS YYCHHUYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS UM BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M TPOEKTHOM JeATeNbHOCTH,
HOPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JAUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHUAOB H (QOPM TPEACTABICHUS, KPUTUYECCKU
OILICHUBAThH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(GopMynMpoBaTh 3ampOChl M TMPUMEHSATh pa3IMYHbIE METOJbl NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3a1ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOJIB30BAaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTUMANbHYIO (GOpMY NpeAcTaBiIeHus HHPOpMaLUU (CXEMBI,
rpad UKy, TMarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA MPH padoTe C XUMHUYECKOU
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nYecKue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

Ogiiaienne YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI B XOJI€ THAJIOTa W/MIU JTUCKYCCHH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOM TMPEHAJIOKEHUS OTHOCUTEIHHO BBIMTOIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAICH pPe3yIbTaTOB MO3HABATEIBHON JEATEIIEHOCTH, MOTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpoeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3yJIbTaTaM IPOBEIEHHBIX
UCCIICIOBAaHHI ITyTEM COTIIACOBAHHUSI ITO3UIIHIA B X0/1€ 00CYX/ICHUSI 1 0OMEHA MHEHHSIMH.

OsJiaieHNe YHUBEPCAJIBHBIMH PeryJissTHBHBIMH e CTBHSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JEATEIHHOCTb,
ompezenss e€ 1eNu U 3aJla4d, KOHTPOJIUPOBATh M IO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npejiaraeMblii alITOPUTM JICHCTBHI TIPU BBIOJHCHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a1aY,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATEIBHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMus OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIONIEH ECTECTBEHHO-
HAayyHOW KapTUHBI MHpA, POJM XUMHUU B IIO3HAHUM SBJICHUN OPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelieHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIMOJIATarONIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, dJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaiéHHas), MOJb, MOJISIpHAs Macca, MOJSIpHBIE O00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAJIbHAS TpyMNa, pajuKan, HU30Mepus, W30Mepbl, TOMOJIOTMYECKUN psiA, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAINIUMEC B OCHOBC ITOHHMMAHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX ﬂBHGHHﬁ, (1)aKTOJ'IOFI/I‘I€CKI/Ie CBCIACHUSA O CBOfICTBaX,
cocTaBe, OMyYeHUH M 0€30MaCHOM MCIOJIb30BAHNY BAKHEHUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MPU3HAKN HOHSITI/IfI, YCTaHAaBJIMBATh
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUHN COCTaBa, CTPOCHUSA U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BEILLECTB
n ypaBHeHHﬁ XUMHWYECCKUX peaKum?I, HU3TO0TaBJIMBAaTh MOJCIN MOJICKYJI OPTaHUYCCKHUX BCIICCTB
JUTSL WUUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHPOBAHHOCTh YMEHHH yCTaHABINBATh NPUHAAJIEKHOCTb U3YYEHHBIX OpPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIle COEAMHEHUH
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXkAIUE COENAMHEHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHCHMS), JIaBaTh MM Ha3BaHUA 1Mo cuctematudeckoii HomeHkinarype (IUPAC), a Takke
IPUBOANUTh TPUBMAJIbHBIE HA3BAaHMs OTICIIbHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJHMKONb, TJIHLEPHUH, (eHOoJ, (OopMalmbIeruj, aueTaabAerHl, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BHUAbl XUMHUYECKOM CBSI3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOEHHE, (U3NUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENIECH Pa3IMUHbIX KIACCOB OPraHUYECKHUX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aueTwieH, OyragueH-1,3, merunOyraaueH-1,3, OeH3omn,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, TTUIEPUH, (EHOJI, aleTalbleril, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKUX pEakUui C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHHUKH YIJIEBOJOPOAHOTO ChIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE IPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHUYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WM MPOJIYKTa PEAKUHUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKUn);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HabmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIHPOBAHKE), HUCIHOJIb30BaTh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELUIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBUiia MOJIb30BAHUS XMMHUYECKON MOCYI0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MPaBUiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HArpeBaHMH, MOJyYEHHE STHIIEHA M M3y4eHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB TNpu
HarpeBaHuM, IIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
pu oOpallleHUuu C BElIeCTBaMHU U J1JaOOpaTOpPHBIM 00OPYJOBaHHEM, MPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYI0 HH(OpMAaIUIO,
MOJIy4aeMyIo U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBoil HHpopmanuu, UHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJICHU B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbs M
OKpY’Karollled MPHUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3JEUCTBUS Ha KHUBBIE OPraHU3MBbI



ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIci mnokaszarens II/JIK, moscHaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUId O0YyYarolMXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIL CIEeNbIX U CIa0OBUIAIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh pPelbedHO-
TOUYCUHYIO cucTeMmy obo3nauenuit JI. bpaitns as 3anucu XuMudeckux Gpopmyi.

11 KUIIACC

[IpenmerHsie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHWyecKas XUMHs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTAaBJISAIONMICH ECTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJUMOHN IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Ccpelie;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJArarolne
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIE OPOUTAIN AaTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, WMOHHAs, METAIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasi  pEIETKA, TUIIBI XMMHYECKMX  PEakUHid, pPacTBOp,  DJIEKTPOJIMUTHL,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAs JUCCOLUUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIW, XHMHYECKOE€ paBHOBECHE), TCOPMM M  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON JAuccoluanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIECTB, 3aKOH COXpaHeHI/Iﬂ 158 npeBpameHHs{ 3Hepr1/m HpI/I XUMHUYCCKUX
peaKIII/ISIX), SaKOHOMepHOCTI/I, CI/IMBOJ'II/ILIGCKI/II\/'I SI3BIK XHMMUH, MHpOBOSSpCH‘IeCKI/IG 3HaHUA,
JeXalye B OCHOBE IIOHMMaHUs IPUYMHHOCTM M CHUCTEMHOCTH XUMHUUYECKUX SIBICHUM,
dakTonornueckue CBeJEHUSI O CBOWMCTBAX, COCTaBe, MOTYyYEeHUH M OE30MacHOM HCIOJIb30BaHUU
Ba)KHefIHIHX HGOpFaHI/I‘IeCKI/IX BCIICCTB B 6BITy 158 HpaKTH‘ICCKOﬁ JACATCIIbHOCTHU YCJIOBEKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS IIPU ONKMCAHUHA HEOPraHUYECKHUX
BEILIECTB U UX MPEBPALLCHUN;

C(i)OpMHpOBaHHOCTB yMeHI/Iﬁ HUCIIOJIB30BAThH XI/IMI/ILIGCKYIO CI/IMBOJ'II/IKy IJIsI COCTABJICHUS
dbopMys BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTICIbHBIX HEOPTraHUYECKHX BeIIeCTB (yrapHbIi Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, Taii€Has HU3BECTb, HeraméHas HM3BECTb, NUTHEBAs COJAA, IUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHM OTNIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMYECKOW PEHIETKU KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(OpMUPOBAHHOCTh YMEHUH yCTAHABIMBATh MPUHAICIKHOCTh HEOPTaHMUECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe CoOequHEeHUN (TIPOCThIe BEecTBa — METAIUIBI U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUECKUX 31eMeHToB /1. U.
MeHnzeneeBa, HUCHONB3Ysl TMOHSATHS «S-, p-, d-DJIIGKTPOHHBIE OpPOUTAINY», «IHEPTETHUECKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XHMHYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoit cucteMbl XuMu4eckux snementos /1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXAATh CYIIECTBOBAaHUE
FEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdekTy peakiuw,
M3MEHEHUIO CTENICHEeH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEaKIUid Pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UAyT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUU, MOATBEPKAAIOIINE KAauyeCTBECHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABAaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
pa3sTUYHBIX (PAKTOPOB; XapakTep CMEHICHHWS XWMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTeus (nmpunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE MPOMBIIIJICHHOTO MOJYYeHUsS CEPHOW KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYHCIEHUS C MCIOIb30BAHUEM TIOHATHUS
«MaccoBasi JIONS BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WiIM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChl BELIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)Ke MpaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHHEe TEpOKCHIA BOJOPOAA B NPHUCYTCTBHHM KaTallM3aTopa, OMpEIeNieHuE CpPeJbl
PacTBOPOB BEIIECTB C MTOMOIIBI0 YHUBEPCATLHOTO WHIUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKI[uh, PEeaKIMd HMOHHOTO OOMEHa, KAa4eCTBEHHBIC PEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amady mo temaM «Mertamne» U «Hemeramibpl») B COOTBETCTBHM C TPaBHIAMU TEXHUKU
0e30MacHOCTH MpU 00paIleHNH C BELECTBAMH U JIa0OpaTOPHBIM 000pYyI0BAaHUEM, MPECTABIIATD



pe3yabTaThl XUMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3allCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH()OPMAILHIO,
NOJYy4aeMyl0 W3 DPa3HbIX HCTOYHUKOB (CpEICTBa MaccOBOW KOMMYHMKalMM, MHTepHeT u
JAPYThX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYIOBOH JEATETHLHOCTH B LEJNAX COXPAHEHUS CBOETrO 3I0POBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTb BO3JCHCTBHUS HA KMBBIC OPIaHHU3MBI
OIpe/IeNIEHHBIX BEILEeCTB, MOHUMas cMblci nokasatens ITIK, noscHare Ha npumepax crnocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEHCTBUS HA OPraHU3M YEII0BEKA;

JUlsl 0Oy4arolUMXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSl: YMEHHE INPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BELECTB U XUMUYECKUX SBJICHUH;

JUId  CcleNbIX M caa0oBUIAIMIMX OOy4aroIUXCs: YMEHHME MCIOJIb30BaTh pelibe(HO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMuaeckux Gpopmyi.

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undgposbie)
pa3/e/ioB U TeM KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMporpaMMsbI padoThI padoThI
pecypchl

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
IIpeamer
OpraHu4eCcKon
xumuu. Teopus

1.1 CTPOCHHUS 3
OpPraHUYECKUX
coeMHEHMH A.
M. bytieposa

Hroro no paszneny 3

Pa3nea 2. Yraesogopoasbl

IIpenenbusie
2.1 YTJIEBOAOPOABl — 2
aJIKaHbl
HenpenenbHubie
YIIIE€BOAOPOIBL:
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IIpeamer oprann4ecKko XUMuH, €€

bubmuoreka [JOK

1 BO3HUKHOBEHHUE, Pa3BUTHE U https://resh.edu.ru/subject/le

3HAYCHUE sson/6149/start/170388/
bubmuorexa [JOK
Teopust cTpoeHUs OPraHUuYECKUuX

2 coequHenuit A. M. Byrneposa, eé https://resh.edu.ru/subject/less
OCHOBHBIE TTOJIOKECHUS on/6149/start/170388/
[IpencraBnenue o kraccupuKarum bu6mmoreka [IOK
OpraHUYECKUX BEIIECTB.

https://resh.edu.ru/subject/less
3 Homenkiatypa (cucremMarudeckas)
on/6149/start/170388/
Y TPYUBHUAJIbHBIC HA3BAHUS
OpraHUYECKUX BELIECTB
bu6mmoreka [IOK
AJIKaHBI: COCTaB U CTPOCHHUE,
4 . p https://resh.edu.ru/subject/less
TOMOJIOTHYECKUH PsiJI
on/6151/start/149993/
bu6mmoreka [IOK
MeTtaH 1 3TaH — MPOCTEHIIINE
5 P https://resh.edu.ru/subject/less
MPEACTABUTEH AJIKAHOB
on/6151/start/149993/
bubmuoreka [JOK
AJIKEHBI: COCTaB U CTPOCHHUE,
6 . p https://resh.edu.ru/subject/less
CBOICTBA
on/5412/start/212563/
bu6mmoreka [IOK
OTUJIEH U IPOIUIEH —

7 MPOCTEUIIINE MPEICTABUTEIU https://resh.edu.ru/subject/less
aJIKEHOB on/5412/start/212563/
[IpakTruyeckas paGora Ne 1.

8 «IlonyueHue 3TuIEHA U U3yUYECHHE
€ro CBOMCTBY
Ankanuensl. byranuen-1,3 u bubnmorexa IIOK

9 MeTunbyTauen-1,3. Honyyenne https://resh.edu.ru/subject/le
CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL sson/5412/start/212563/
AJIKHHBI: COCTaB M 0COOEHHOCTH Bu6nuorexa [JOK

10 CTPOEHUSI, TOMOJIOTUYECKHUM PS/I.

ALETHIICH — IPOCTEHIIHIA https://resh.edu.ru/subject/le
IIPE/ICTABUTEIb ANKHHOB sson/5412/start/212563/

1 Boluucnenus no ypaBHEHHUIO
XMMHYECKON peaKiuu

12 ApeHbl: 6€H30J1 U TOTYOIL. Brbmorexa [IOK

ToxkcuuHOCTH ApCHOB

https://resh.edu.ru/subject/less




on/4775/start/150494/

T'enetnyeckas cBsI3b

13 YIJIEBOJAOPOI0B, IPUHATIEKAIIUX K
pa3IMYHBIM KJaccam
IIpupoHbIE UICTOYHUKHU bu6muorexa LHOK
JIEBOJIOPOAOB: IIPUPOAHBIN ra3 u
14 I AOPOA PHpO https://resh.edu.ru/subject/less
MONyTHHIC HE(TIHBIC Ta3bl, HEPTH
N on/6148/start/170461/
U IPOAYKTHI €€ epepaboTKu
[IpupoaHbie UCTOYHUKHU bubamnorexa LIOK
JIEBOJOPOAOB: NIPUPOAHBIN ra3 u
15 It HOPOZ PHpoA https://resh.edu.ru/subject/less
MOMTYTHBIE HE(TSHBIE ra3bl, HEPTH
N on/6148/start/170461/
Y TIPOJIYKTHI €€ TIepepadoTKU
16 KonTponbHas pabota no pazaeny
«YTeBoA0pOAbI»
bu6mmoreka [IOK
[IpenenbHbIE OHOATOMHBIE
17 CIIUPTHL: METAHOJ U 3TAHOJI. https://resh.edu.ru/subject/less
Bonoponnas cs3p on/4769/start/150550/
13 MHoroaToMHbIE CITUPTHI: bubnnoreka [JOK
STUJIEHTJIMKOJb U TJIMLUEPUH
bu6mmoreka [IOK
@DEHOJI: CTPOCHUE MOJIEKYIIBL,
19 (bu3nUeCcCKre U XUMUICCKHE https://resh.edu.ru/subject/less
CBOMCTBA, IPUMEHEHUE on/5727/start/150577/
bu6mmoreka [JOK
Anpaerunsl: GopmManbaerua u
20 ACTHINL: § 11; ACTHA https://resh.edu.ru/subject/less
areTanpJerua. AeToH
HETAIbAEIL Al on/4776/start/150604/
OIHOOCHOBHEIE TIpe/Ie/TbHbIE bu6moreka LIOK
21 KapOOHOBBIE KMCIIOTHI: MypaBbUHAs
U YKCyCHas
[IpakTruueckas padora Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»
CreapuHoOBas U 0JICMHOBAsI bubnmoreka [JOK
23 KHUCJIOTBI, KaK IPEICTABUTEIN
BBICIIIUX KapOOHOBBIX KHCIIOT
bu6mmorexa [IOK
Mpbuia Kak COJIM BBICIIUX
24 KapOOHOBBIX KHCJIOT, MX MOIOIIIEe https://resh.edu.ru/subject/less

elCcTBHE

on/5952/start/150631/




CroxHble 3¢upbl Kak

bubmuorexa [JOK

25 MIPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. https://resh.edu.ru/subject/less
I'uaponns cinoxHbIX 3pupoB on/5952/start/150631/
bu6mmoreka [IOK
JKuphl: runponus, npuMeHeHue, .
26 5 P é[p p https://resh.edu.ru/subject/less
HOJIOTHYECKasl POJIb KUPOB
P P on/5952/start/150631/
VrneBoasl: cocTas, bu6moreka LIOK
Kiaccudukanua. Baxxaeime
27 (uran https://resh.edu.ru/subject/less
MIPEACTABUTENH: TIIOKO03a,
on/6150/start/150687/
¢bpyxTO3a, caxaposa
bubmuorexa [JOK
Kpaxmai u nemnroino3a kak
28 p H https://resh.edu.ru/subject/less
IPUPOHBIE IOJTUMEDEI
pHpoZ p on/5413/start/150714/
Kontposnbnas pabota mo pazaery
29 «Kucnopoaconepxaiue
OpraHUYECKUE COCTMHECHUS»
bubmuoreka [JOK
30 AMUHBI: METWJIAMUH U aHUJIUH https://resh.edu.ru/subject/less
on/4743/start/150742/
AMHUHOKHCIIOTHI Kak aM(OTEepHBIE bubmoreka [IOK
OpraHuvYecKue COEIUHEHUS, X )
31 p A https://resh.edu.ru/subject/less
OMOJIOrMYecKoe 3HAUCHHE.
on/4743/start/150742/
Ilenrtuanl
bu6mmoreka [JOK
Benkn xax mpupogHbIe )
32 PHpOA https://resh.edu.ru/subject/less
BBEICOKOMOJIEKYIISIPHBIE COETUHEHUS
YP g on/4743/start/150742/
bu6mmoreka [IOK
OCHOBHBIE TTOHSITUSA XUMHUHU
33 BBICOKOMOJIEKYJISIPHBIX https://resh.edu.ru/subject/less
COETUHEHUN on/6296/start/212589/
bubmuorexa [JOK
OCHOBHbIE METOJIBI CHHTE3a https://resh.edu.ru/subject/less
34 BBICOKOMOJIEKYJISIPHBIX on/6095/start/150823/

coequHeHui. [lmacTMaccel,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/less
on/6152/start/150850/

https://resh.edu.ru/subject/less




on/4777/start/170536/

OBIIEE KOJIMYECTBO YACOB I10

34 2 2
I[TPOT'PAMME
1 KUIIACC
KosmnuecTBo yacos
IIpa
Kont P
Ne KTH DJIeKTPOHHBbIE HU(PPOBLIE
poJIb
n/ Tema ypoka Bcer yeck 0OOpa3oBaTe/IbHbIE
HbIe
n o ne pecypchbl
pado
pado
ThI
ThI
bubnunoreka LIOK
https://resh.edu.ru/subject/less
XUMHUYECKUH 2JIEMEHT. ATOM. on/6479/start/150989/
DJIeKTpOHHas KOH(UTrypanus 1
P (urypan https://resh.edu.ru/subject/less
aTOMOB
on/6332/start/151021/
[lepnoauueckuii 3aKoH u Bbu6mmoteka [JOK
[Iepnoanueckas cucrema
XUMHYECKHX 3eMeHTOoB /1. H. |
MenneneeBa, ux CBs3b C
COBPEMEHHOI TeOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS bubmuorexa [IOK
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
MX COE€IMHEHUH T10 Tpynnam 1
nepuoaaM. 3HaueHue 1
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX 3yieMeHToB [[. 1.
MeHieneeBa B pa3BUTUN HAyKU
Crpoenue BemiecTBa. XuMHUuecKas bubnmnoreka [JOK
CBSI3b, €€ BUJIbl; MEXAHU3MBbI |
00pa30oBaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBsi3b
BasteHTHOCT®b. bubmuoreka [{OK
DIEKTPOOTPULIATENLHOCTb.
pPOOTP https://resh.edu.ru/subject/less
Crenens okucnenus. Bemecrsa 1
on/6332/start/151021/
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOT'O CTPOCHUA https://resh.edu.ru/subject/less




on/5581/start/151081/

ITonsTue o JUCIICPCHBIX CUCTEMAX.
HctunHBIC 1 KOJIJIOUJHBIC

but6mmoreka [IOK

6 https://resh.edu.ru/subject/less
pactBopbl. MaccoBas 1014
on/4939/start/151134/
BEILIECTBA B paCTBOPE
Knaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN.
7 I"'eneTnueckas CBA3b
HEOPraHWYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB
Knaccudukanuss XuMHIeCKux bubnmoreka [JOK
peaKkuuii B HEOPraHU4YECKOU U
o https://resh.edu.ru/subject/less
OpraHMYECKON XUMHUHU. 3aKOH
on/4938/start/151107/
8 COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXPaHCHHUA W IPEBPAIICHUA https://resh.edu.ru/subject/less
SHCPIUHU NP XMMHYCCKHUX on/6479/start/150989/
peaKIusx
9 Ckopoctb peakiuu. OOpaTumMbie bubmmoreka [JOK
peakiu. XMMHUYECKOE paBHOBECHE
[TpakTudeckas padora No 1. bubnunoreka LIOK
10 «Bnusiaue paznu4HbIX (aKTOPOB HA
CKOpPOCTbh XUMUYECKOW PEAKIIUN
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nmorexa LIOK
ITonsiTue 0 BogopogHOM )
https://resh.edu.ru/subject/less
nokazatene (pH) pactBopa.
11 on/5912/start/92791/
Peaxkiun nonnoro ooMmeHa.
I'maponus opraHnyeckux u
HEOPraHUYECKUX BEIECTB
OKHCIUTENBHO- bubmuoteka [IOK
BOCCTAaHOBUTEIbLHBIE PEAKIINH. ]
12 p https://resh.edu.ru/subject/less
[Tonsatue 06 smekTponuse
. on/3523/start/151161/
pacIiaBoB U pacTBOPOB COJICH
13 KonrtponsHas pabota no pasaeny bubmuoreka [IOK
«TeopeTnyeckrne OCHOBBI XUMUM
MerTanbl, UX MOJIOKCHUE B but6mmorekxa [IOK
Ilepnonnueckoi cucreme
https://resh.edu.ru/subject/less
XUMHYECKHX 31eMeHToB /1. H.
14 on/3493/start/151213/

MeHnzeneeBa 1 0cOOEHHOCTH
cTpoeHus atomoB. OO01IHe
(du3nvecKkrue CBONCTBA METAJIJIOB




CIuraBbl METAILIIOB.

bubnunoreka LIOK

https://resh.edu.ru/subject/less
on/4961/start/151293/

15 DNEKTPOXUMHUUECKUH psifg https://resh.edu.ru/subject/less
HaIPSKEHUN METaJIOB on/3523/start/151161/
https://resh.edu.ru/subject/less
on/3479/start/151187/
XHUMHYECKUE CBOMCTBA BAKHENUIIINX Bu6muotexa [JOK
METaJUIOB (HaTpHii, Kalui, .
16 . (narp . . https://resh.edu.ru/subject/less
KaJIbLIMM, MarHui, alFlOMUHUAN) U UX
. on/5814/start/151239/
COCIMHEHMI
bubmuoreka [{OK
XUMHYECKHE CBOMCTBA XpoMa,
17 . p https://resh.edu.ru/subject/less
MEIIH M MX COCIUHCHUI
on/3534/start/151266/
bubnunoreka LIOK
XUMHYeCKHEe CBOMCTBA IIMHKA,
18 HU https://resh.edu.ru/subject/less
JKelle3a ¥ UX COCIMHCHMMI
on/3534/start/151266/
[TpakTuueckast paborta No 2. bubnnorexa [JOK
19 "PelieHne s3kCiepUMEHTAIbHBIX
3a1a4 1o teme «MeTaibl»"
HemeTtannbl, X 1OI0KEHHUE B bu6mmoteka IIOK
Ileproanueckon cucreme A Hed biect/|
20 XUMHUYECKHX 351eMeHTOoB J[. 1. ttps://resh.edu.ru/subject/less
on/5939/start/151320/
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB
dusnyecKre CBONCTBA HEMETAIIOB. bubmuoreka [IOK
Annorponus HeMeTauioB (Ha
21 p ( https://resh.edu.ru/subject/less
puMeEpe KUCIOPOJa, CePHL,
puMep oA, Cep on/5913/start/151347/
docdopa u yriaepona)
bu6mmoreka IIOK
XHUMHUYeCcKHe CBOMCTBA TaJlOISHOB
22 i ’ https://resh.edu.ru/subject/less
Cephl U UX COCTMHECHUN
on/5913/start/151347/
73 XHUMHUYECKHE CBOICTBA a30Ta, bubmmorexa LIOK

docdopa 1 ux coeqMHEHUIH

https://resh.edu.ru/subject/less




on/5913/start/151347/

XUMHYECKUE CBOMCTBA yIyiepoJa,

but6mmoreka [IOK

24 . https://resh.edu.ru/subject/less
KPEMHHSI M UX COCTMHCHHI
on/5913/start/151347/
bubnunoreka LIOK
ITpuMmenenne BayKHEHIITHX
25 P . https://resh.edu.ru/subject/less
HEMETAJIJIOB U MX COEIUHEHUMN
on/5913/start/151347/
O00011eHNEe U CUCTEMATU3ALIIS bub6nmoreka [IOK
3HaHUH 110 TeMe «HemeTaisy.
26 Brprunciienus o ypaBHeHUSIM
XUMHYECKUX PEeaKUUi U
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckas paborta Ne 3. bubnnorexa [JOK
27 «Perenne 3KkCepuMEHTAITBHBIX
3ama4y o reme "Hemeranasl"»
)3 KoHTposbHas paboTa 1mo Temam
«Metanael» u «Hemeramisly
Heopranuueckue u oprannyeckue bubnnoreka LIOK
29 KucioTel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U Bbu6moteka [JOK
OpraHUYECKUE COEANHEHUSI. A hed ) I
ttps://resh.edu.ru/subject/less
30 I'eneTnueckas cBI3b ps:// [subject/
on/4960/start/151374/
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB
Ponb xumuu B oOecrieueHnn bu6mmoteka IIOK
31 JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEIUITAHBI
[IpencraBienust 06 o6mUx bubmuoteka [IOK
HayYHBIX MPUHIIAIAX )
32 - P https://resh.edu.ru/subject/less
MIPOMBIIIUICHHOTO TTOJTyYeHUS
. on/3514/start/151429/
Ba)KHEHIIINX BEILECTB
bubnunorexa LIOK
33 HenoBek B MUpE BEIIECTB U https://resh.edu.ru/subject/less
MaTCpHUajioB on/3504/start/151485/
34 XUMUs U 300pOBbE YEIOBEKA bubnmoreka [IOK




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://resh.edu.ru/subject/less
on/5452/start/150796/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 35904007391531648211231399336961 3528402878580857
Bnageney HosokpelueHoea TaTeAHa HUKonaesHa

OeicTevTened C 28.02.2024 no 27.02.2025



http://www.tcpdf.org

		2024-11-22T09:27:39+0500




