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[IOKYMEHT NoANUCaH 3NEKTPOHHOM NOAMUCHIO.
IlosicHuTeIbHAA 3alIUCKA

ITporpamma «I[loaroroBka x EI'D mo XxumMum» cocTaBieHa Ha OCHOBE KOAM(HKATOpa >JIEMEHTOB
coJiep KaHusl 110 OMOJIOTHH JIJIsi COCTaBJICHUS KOHTPOJIBHBIX M3MepuTeabHbIX MaTepuanos (KNUM) EI'D 2025,
cTaHzapTa cpegHero ooOmiero oOpa3oBaHUS 1O OHOJOTMM UM aHAlIM3a COJCPXKAHUSA KOHTPOJIBHO-
M3MEPUTENbHBIX MaTepuanoB EI'D no xuMuu 3a npeaplayime rojasl.

Ha ypokax xumum B 11 Kkjacce HEZOCTAaTOYHOE KOJMYECTBO YacOB OTBEAEHO Ul TILATEIBHON
oTpabOTKU 3HAHUI W yMmMeHUil 6a3oBoro ypoBHs. C 3TOH LIE€NbIO MPU MPOBEIECHUU TPYHIOBBIX 3aHITUN
oco00e BHUMAaHHUE L1eIeco00pa3Ho yACTUTh NOBTOPEHHIO U 3aKpEIUICHUIO Hanboliee 3HaYMMbIX U Hanbosee
ci1ab0 ycBaMBaeMbIX MIKOJbHUKAMU 3HAHUN W3 OCHOBHOM IIKOJIBI, U3y4aeMbIX Ha 3aKJIIOYUTEILHOM 3Tare
XHUMHAYECKOro 00pa30BaHus: O KiIacCU(UKAMU OPTaHUYECKUX BEIIECTB, O HOMEHKIIATYpe YIIeBOJOPOIOB.
Kpowme Toro, npu n3ydeHnr COOTBETCTBYIOIIUX Pa3JIeioB CilelyeT 0OpaTUTh BHUMaHUE Ha POPMHUpPOBAHUE Y
yydalmxcs yMEHU paboTaTh ¢ TEKCTaMU, pUCYHKAMU, UJUTFOCTPUPYIOLIUMH XUMHUYECKHE U TIPOLIECCHI.

VYuuteiBas pe3ysibTaThl aHAIM3a SK3aMEHYEMbIX Ha npoTskeHuu 10 kinacca npu noaroroske k EI'D,
clieyeT oOpaTHTh BHMMAaHUE Ha 3aKpeIICHHE MaTepHhalia, KOTOPBIA €XETrOJHO BBI3BIBACT 3aTPYyIHCHUS:
KJaccU(pUKalMg OPraHMYeCKUX BEIIECTB U YMEHHE OMpEeNeNsTh XapakTep Cpelbl BOJHBIX PacTBOPOB
AJEKTPOJIUTOB; HEJOCTATOYHO BHUMATEIbHOE OTHOIIEHHE K JETaJIIM, YKa3aHHBIM B YCIOBUSAX 3a/1aHUM:
KJIacCU(UKALMOHHBIM MPU3HAKAM BEUIECTB; YTOYHEHHSIM, OTHOCSIIMMCS K (U3MYECKUM M XUMHUYECKHUM
cBOMcTBaM; TpeOOBaHUSIM K TOYHOCTH OKpPYIJIEHHS M IIOJHOTE 3alUCH OTBETA, a TAaKXKe MPOIYCKU
K03 (HUILIMEHTOB B YPaBHEHUSIX PEAKIIHiA

Oco0oe BHUMaHUE CIIEYET YAECTUTh (POPMUPOBAHUIO Y IIKOJIbHUKOB YMEHUN BBINOJIHEHUU 3aJaHUH,
MpelycCMaTPUBAIOIIUX MIPOBEICHUE pacyeToB (3aganuii 23, 26, 28, 33 u 34). Camu no cebe MaTeMaTU4YECKHE
JEeNCTBUS, KaK MPaBUJIO, HE BBIXOAST 32 PAMKH IIPOrPaMMbl OCHOBHOM HIKOJIbI, OJTHAKO MX OCYILECTBJICHHE
OMUPAETCS Ha JIOTMYECKUE PACCYKIEHUS, MOIAKPEIUICHHbIE YCTAHOBJIECHUEM IPUYMHHO-CIIEICTBEHHBIX
CBA3EH.

B xozme rpynmnoBBIX 3aHATHI ClEAyeT yAENsATh OONbIIOe BHMUMaHHE (OPMHUPOBAHUIO MPEAMETHOM
KOMIIETEHTHOCTU (TIPUPOJOOXPAHHON, 310pOBhECOEperaronei, MCCiaeI0BaTeNbcKoi), HOPMUPOBAHUIO Y
yyalmuxcs yMEHMH paboTaTb C TEKCTOM, CTPYKTYpHbBIMH (opMyJdaMH, CXEMaMH, HW3BIEKaTh U
aHAJIM3UPOBATh MH(GOPMAIMIO U3 PA3NIUYHBIX UCTOYHUKOB. CopmHpoBaTH yMEHHE YETKO U KpaTKO, IO
CYIIECTBY BONPOCA peuIaTh 3aJaHHs CO CBOOOIHBIM pPa3BEPHYTHIM OTBETOM.

[Iporpamma «IloaroroBka k EI'D mo xumum» mnpegHasHaueHa i yuammxcs 11 kimaccoB u
paccunTana Ha 34 3austuii (1 yac B HemelNo).

B kayecTBe TEKyIIEro KOHTPOJISI 3HAHUM W YMEHUW YyYallUXCS MPEIyCMOTPEHO MPOBEICHUE
IIPOMEXYTOYHOTO TECTUPOBAHMS IO IPOWJIEHHBIM TEMaM, WTOTOBas NPOBEPKAa 3HAHUM — B BHJE
BBITIOJTHEHUS IEMOHCTPAIIMOHHBIX BapraHToB EI'D 3a Tekymmii rof.

Heas: [lonroroska k ycnemnoi caade EI'D yuammmmucs 11 kiacca

3apaum:
o HNOBTOPUTh M 3aKpENUTh Haumboyee 3HAUYMMBbIE TEMbI U3 OCHOBHOW IIKOJIBI, HU3y4acMble Ha
3aKJIIOYUTEIBHOM 3Tare 00IIero XMMUYECKOro 00pa3oBaHMts;
o 3aKpeNuTh MaTepua, KOTOPBIA €XeroHO BhI3bIBAET 3aTpyAHeHus npu crade EI'D (Meronuyeckoe

nuceMo «O6 ucnonp3oBaHuu pe3ynapraToB EI'D B mpenogaBannu XUMHUK B 00pa30BaTENbHBIX YUPEKIEHUIX
cpenHero (MmoyHoro) obmero odpazoBanusi) 2024 r;

o dbopMHpOBaTh y yYalIUXCsl YMEHHsI paboTaTh C TEKCTOM, PUCYHKaMH, CXEMaMH, HW3BJIEKaTb M
aHATM3UPOBATH UH()OPMAITUIO U3 PA3TMYHBIX HCTOYHUKOB;
o HAy4YuTh YETKO M KpaTko, IO CYIIECTBY BONPOCAa NUCbMEHHO MH3JlaraTb CBOM MBICIH IIPU

BBITIOJTHEHUH 3a/1aHUN CO CBOOOHBIM Pa3BEPHYTHIM OTBETOM.

IIpeanoJiaraemslii pe3yJjibTar
Oco3HaHue yJaluMuIcs OTBETCTBEHHOCTH 3a CBOI BBIOOp 2K3aMeHa, MOBBIIICHNE YPOBHS 3HAHUH 110 XUMHH,
c(OPMHPOBAHHOCTH YUEOHBIX YMEHUN B COOTBETCTBUHU C TPEOOBAHUSAMU K BBIITYCKHUKY OCHOBHOM LIKOJIBI U
HaBbIKa O(pOpMIIEHUS IK3AMEHALIMOHHON PadOTHI.

®opMbI 00paTHOI CBA3N

o IIpomMexyTOUHBI KOHTpPOJIb: TeJarornyeckoe HaOIrofeHue, cobeceloBaHUE, aHaIU3 OTBETOB U
MOJIrOTOBJIEHHBIX COOOILIEHNH, BBIITOJIHEHUE OT/IEJIbHBIX BUJOB TECTOBBIX 3a/1aHUH, aHAIU3 BCTYIIUTEIBHOTO
TecTa.
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o HTOroBeIii KOHTPOJIL: TECTOBBIE 3a/IaHHS 110 KAXKJIOMY U3y4YeHHOMY OJIOKY C ucronb3oBanueM MKT,

HUTOTOBOC TCCTUPOBAHMUC.

o Hcnonbs3oBaHre KOMIIBIOTEPHBIX IIPOrpaMM 110 XUMHUH.

3axaqyu nporpaMmbl

JlaTh YYEHUKY BO3MOKHOCTb PEAIM30BaTh CBOM UHTEPEC K XUMUM;

OTIPENIeIUTh CIIOCOOHOCTh ¥ TOTOBHOCTh YYEHHKA OCBAWBATh XMMHIO Ha MOBBIIIEHHOM YPOBHE;
CHCTEMaTH3UPOBATh U YIIyOUTh 3HaHUS 00YYAIOLIMXCS 110 pa3/iesiaM OPraHu4eCcKOi XUMHUH,;
CO3/1aTh YCIIOBHSI I TOJTOTOBKH OOYUYAIOMIMXCS U KaYeCTBEHHON CIauM €MHOTO

rocyaapCTBCHHOI'O 3K3aMCHA U MOCTYIJICHUA B y‘IGGHbIe 3aBCACHUA

(I)OpMHPOBaHI/Ie KJI0UEBbIX KOMIIETEHIIHI BBIITYCKHUKOB, 0OCBOCHUE KOTOPLIX IMPOBEPACTCH HA EI'D

ITo3znaBaresbHbIe Y'Y ]|

KommyHukatuBubie YY /I

PeryasituBubie YY /I

VcranaBiuBarhb
CYILLIECTBEHHBIN MTPU3HAK
HJIM OCHOBAHUS JJIS
CpaBHEHMUS,
KI1accu(UKauu u
000011eHNS

BreIsBaATE
3aKOHOMEPHOCTH U
MIPOTHUBOPEYUS B
paccMaTpuBaeMbIX
SIBJICHHSIX
CaMOCTOSTEIIEHO
bopmMynupoBaTh U
aKTyaJTM3UpPOBATh
npo0ieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;
ONPENENATh LENH
JIeITEILHOCTH, 3aJaBaTh
rnapameTpbl U KpUTEPUHU UX
IoCTHKeHns. BHOCHTB
KOPPEKTHUBHI B
JIeITEILHOCTD, OIICHUBATh
COOTBETCTBHUE PE3yJIbTATOB
L[eJISIM, OTICHUBATh PUCKU
MOCJIEICTBUIM
neaTebHOCTH. Pa3BuBaTh
KpEaTHBHOE MBIILICHUE
MIPU PEIICHUN KU3HECHHBIX
npobiem.

OcyiecTBISITh KOMMYHUKAIIMH BO
Bcex c(pepax KU3HU; BIAIETh
pa3IMYHBIMU CIIOCO0aMU OOIIEHUS
U B3aUMO/ICHCTBUSA

Pa3BépHyTO M TOrMYHO HU3IaraTh
CBOIO TOYKY 3PEHUS C
WCITOJIb30BAHUEM S3BIKOBBIX
CpEeICTB

ApPryMEHTHPOBAHHO BECTH JUAJIOT

CaMOCTOSATENBHO OCYILIECTBIATh
MO3HABATENBHYIO ACSITEbHOCTD,
BBISIBJIATH NMPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE
3a/1a4u B 00pa3oBaTebHON
JESTEIIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM
CaMOCTOATENBHO COCTABIATH IUIaH
pelieHus MpodsIeMbl ¢ yUETOM
UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
MIPEATIOYTEHU;

JieN1aTh OCO3HAaHHBIN BHIOOD,
apryMeHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (HOPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW 3PYIULINHU B
Pa3HBIX 00JACTIX 3HAHUHN
CaMOKOHTpOJIb

JlaBaTh OIlEHKY HOBBIM CUTYaIIHSIM,
BHOCHTH KOPPEKTHBBHI B
JIeATeTLHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETISIM.
Bmagets HaBBIKAMH
MO3HABATENIBHON pedIeKCUu Kak
OCO3HAHHUS COBEPILIAEMbIX
JIEUCTBUIA U MBICIIUTEIBHBIX
MIPOLIECCOB, UX PE3YNIbTATOB U
OCHOBaHMUI;

HCIIOTH30BaTh MPUEMBI pediekcru
JUTSL OIIEHKU CUTYaIH, BBIOOpa
BEPHOTO PEIICHNUS,

YMETh OIIEHUBATh PUCKH U
CBOEBPEMEHHO NTPUHUMATH
pEIIeHUs IO KX CHUKEHUIO

Copeprxanue U pe3yJbTaThl BbINoJHeHHI 3axanuii EI'D cBsi3aHbl B TOM
YHCJIe ¢ JOCTHKEHHEM 00YYal0IMMHUCH CJIeYIOIHUX JHYHOCTHBIX Pe3yJIbTaTOB




ﬂ,OKYMeHT noanncaH QHEKTDOHHOﬁ noanuncoblo.

0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl HA OCHOBE U3MEHEHHOI0

B 2022 r. ®I'OC.

B yacTtu ¢pu3n4eckoro BOCNUTAHUA:
— cOPMUPOBAHHOCTH 3I0POBOTO M O€30macHOro 00pa3a )KM3HU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY
3]I0pOBbIO;
— aKTUBHOE HENPUSATHE BPEIHBIX MPUBBIYEK U UHBIX (HOPM MPUUMHEHHS Bpena GU3NIECKOMY U
MICUXUYECKOMY 3/I0POBBIO.
B yacTu Tpy/10BOr0 BOCIUTAHUSI:
— FOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;
— MHTEPEC K Pa3IUnIHbIM cepaM MpodeccrnoHabHOM NeATeTbHOCTH, YMEHHE COBEPIATh OCO3HAHHBIM
BbIOOD Oynyieit mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
— TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUHU BCEH JKU3HU;
B yacTH 3K0/10rH4ecKOro BOCIUTAHUS:
- C(I)OpMI/IpOBaHHOCTB DKOJIOTUYECKOHU KYJbTYPbI, IOHUMAHWUEC BIIUAHUA COMUAIBHO-3KOHOMHNYCCKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHON CPe/bl, 0CO3HAHUE TTI00aIbHOrO XapakTepa
9KOJIOTMUYECKUX MPOOIIeM;
— aKTUBHOE HETIPHUITHE NEHCTBUM, MPUHOCAIINX BPell OKPYXKAIOIIel cpee;
— YMEHHUE MPOTHO3UPOBATH HEOJATONPUATHBIC YKOJIOTHYECKUE TTOCIIEICTBHS TPEANPUHUMAEMBIX JICUCTBUH,
MpeI0TBpaIaTh UX.
B yacTy NpUHATHS EHHOCTH HAYYHOTO MO3HAHUS:
— c()OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
OOIIECTBEHHO! MPAKTHKN, OCHOBAHHOTO Ha TMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;
— COBCPIICHCTBOBAHUC SI3BIKOBOM M YATATEIbCKOMI KYJIbTYPBI KaK CpCACTBa B321PIMOI[€I>1CTBI/I$I MCKOY
JIOJIbMU U TTO3HAHUS MUPA;
— OCO3HaHUE IIEHHOCTH HAYYHOU JeATEIbHOCTH.
JInyHOCTHBIE Pe3yJIbTaThl, 00eceYnBaIOIMe AANTANNI0 00y4aloIerocs
K U3MEHSIOIIMMCS YCJIOBUSAM COMAIBLHOI M MPUPOTHON CpPeabl:
— CIIOCOOHOCTh JIEHCTBOBATH B YCIIOBUSX HEOMPEIEIEHHOCTH, MOBBIIIATH YPOBEHb CBOEH KOMIIETEHTHOCTH
Yepe3 MPAKTUUCCKYIO ACATCIBbHOCTE, B TOM YUCIIC YMCHUC YUUTHCA Y APYTUX J'IIO)IGfI, OCO3HaBaTh B
COBMECTHOM /1eATeIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIETEHIIUU U3 OTbITA APYTHUX;
— HABBIK BBISIBJICHUS U CBSI3bIBAHUA 06pa3OB, CIIOCOOHOCTH (pOpMHpOBaHI/ISI HOBBIX 3HaHI/II\/JI, B TOM HHUCJIIC
CHOCOOHOCTH (POPMYITUPOBATH UAEH, TOHATHS, THIIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM UHCJIE paHee He
M3BECTHBIX, OCO3HABATH Je(UIIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE
pa3BUTHE;
— YMCHHE paCliO3HABATh KOHKPCTHLIC ITPUMCPEI ITOHATHA 110 XapaKTCPHBIM IMIPHU3HAKaM, BBIIIOJIHATH
oTepal B COOTBETCTBUU C ONPEAETICHUEM U MPOCTEHIIIMMU CBONCTBAMH MOHSATHUS, KOHKPETU3UPOBATh
MOHSATHE MPUMEPAMH, UCITOJIb30BaTh MMOHITHE M €r0 CBOMCTBA MPH PELICHUH 3a/a4 (J1anee — onepupoBarth
MOHATHSIMHE ), @ TAK)KE OTIEPUPOBATH TEPMUHAMU U TPEJCTABICHUSIMU B 00JIaCTH KOHIICTIIIUU YCTOWYUBOTO
pasBuTus;
— YMEHHUE aHAJIM3UPOBATh U BHISBIISATH B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA U DKOHOMUKU;
— YMEHHE OLICHUBATh CBOM JCUCTBUS C YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPENY, TOCTHKEHUS LeTIel U
MPEOI0NICHHS BBI30BOB, BO3MOKHBIX TNI00ATBHBIX MOCIEICTBUMN;
— CIIOCOOHOCTH OOYYAIOIINXCSI OCO3HABATH CTPECCOBYIO CUTYAIIHIO, OIEHUBATH IPOUCXOISIINE U3MEHEHUS 1
WX TOCJEICTBUS;
— BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIINNA KOHTPMED;
— OLIEHUBATh CUTYAIUIO CTPecca, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ICHCTBUS;
— Q)OpMy.]'II/IpOBaTI) N OICHUBATH PUCKU U IMOCIICACTBHA, q)OpMI/IpOBaTI) OIIBIT, YMETHh HAXOAUTH ITIO3UTUBHOC B
MIPOU3OIIEIIEH CUTYAIIHH,
— OBITh TOTOBBIM JIEHCTBOBAaTh B OTCYTCTBUE TapaHTH ycrexa.
Metoauyeckoe odecrieyeHue.
V4ueOHUKH, TOcoOus,
TabmuIre1, CXeMBbI, TUarpaMMBbL;
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Komnbrorepsl, mpoexTop,
Beaymme MeToabi:

o CJIOBECHBIH (JIEKIIHS, 00bSICHEHUE AITOPUTMOB pEIlIeHHUs 3ajaHuil, Oecena, AUCKyccus);

o HaTJISIHBIN (IeMOHCTpAIUs HATYpalbHBIX 00BEKTOB, MPE3EHTAINI YPOKOB, BUACO(DUIHLMOB,

anumarmii, 3D mozenel, pororpaduii, Tadbiuil, cxeM B IUGpoBOM Gopmare);

o YaCTUYHO-TTIOMCKOBBIN, TOMCKOBBIHN, MPOOJIEMHBIN (00CYXKICHHE IMyTEH PEIICHHS TPOOIEeMHOM

3a/1a4un);

o MPAKTUYECKH (BBIMOTHCHUE TCHETUYSCKUX 3a/1a4, TOKA3aTeIbCTBO HA OCHOBE OMBITA U JIP.).
®opMbI 00yUeHHST:

o KOJUIEKTHUBHBIE (JIeKus, Oecena, JUCKYCCUsl, MO3TOBOM IITYpM, OOBSICHEHHE U T.I1.);

o rpymmoBbie (00CykaeHrue MPoOIeMbl B TPYIIax, PEIICHHE 3a1a4 B IMapax H T.I1.);

o WHAUBUAYalIbHbIE (MHANBUAYATbHAS] KOHCYJIbTAlUs, TECTUPOBAHUE U D).

N3yuenne kaxaoro paszeiia HAYMHAETCS C JICKIIUH, KOTOpas COMPOBOXKAACTCS IEMOHCTpAIMEH HaTJIsIHbIX
MaTepI/IaJIOB. B KOHIIC pa3;leﬂa CHayaJia I/IHI[I/IBI/II[yaJIBHO BBIIIOJIHAKOTCA TECThI 110 I’I3Y‘I€HHOI7[ TEMEC
BHIMIONIHSIOTCSA B Tapax WIM B TpyIIax, 3aTeM, HAET KOJUIeKTHBHOe oOcyxnaenue. I[lo pesynbTaram
BBITIOJIHCHU A pa3JII/I‘-IHI)IX BapI/IaHTOB KI/IMOB HpOBOII?ITCSI I/IHIII/IBI/II[yaJH)HI)IC KOHCYJH)TaHI/II/I.

OcHoBHBIE cpeacTBa 00y4YeHHS:
AJICKTPOHHBIE YICOHBIC TOCOOUS;

o TEOPETUYECKHE MaTepPHUAaIIbl B AJIEKTPOHHOM U TIe4aTHOM (opmare;
o MPEe3CHTAIIMH YPOKOB;
o BHJICO(UIIbMBI, aHUMAIUH, GoTorpaduu, TabIUIbI, CXEMBI B 2JICKTPOHHOM (opMare;
o pa3nyYHble BApUAHTHI KOHTPOJIBHO-U3MEPUTENbHBIX MaTepuaioB EI'D mo xumuwy;
o TUTIOBBIE TeCTOBLIE 3aanus EI'D mo Bcem pasnenam u remawm;
o JIpyTHe HarJsHble MaTepuaibl (MOJENIN U MYJISDKH, pelibeHbIe TaOIUIIbl; MO -aNTUTHKAIIIN 1
Jp.).
DopMbI KOHTPOJIA:
o TEKYIIUHA KOHTPOJIb (OIIEHKA aKTUBHOCTH MPU 00CYKJICHHUH MPOOJIEMHBIX BOIIPOCOB, PE3YyJIbTaTOB
BBIMTOJIHEHUS IOMAITHUAX 3aIaHHi);
o TEMaTHYECKHI KOHTPOJIb (OIICHKA Pe3yIbTaTOB TEMATUYECKOTO TECTUPOBAHHUS );
o UTOTOBBIA KOHTPOJIb (OLIEHKA PE3yIbTAaTOB BBITIONHEHUS pa3InyHbIX BapuanTtoB KHIMoB)

Ornenka paboT MPOBOAUTCA MO 5-TH OAITBHOM IIKaJe ¢ yueToM 00beMa, Ka4ecTBa U YPOBHS CII0)KHOCTH
BBITIOJTHEHHBIX PaboT.

IlepeyeHb 371eMEHTOB COJEpP:KaAHUs, IPOBEPsSIEMbIX

Ha eIMHOM IOCyIapCTBEHHOM JK3aMeHe M0 XUMHHU
[lepedyeHb 31€MEHTOB COAEpXk aHUs, MPOBEPSEMBIX HA €IMHOM TOCYJAapCTBEHHOM 5K3aMEHE MO XHMUH,
cocraBieH Ha ocHoBe Koaudukatopa EI'D 2025 pasmena 2 IlepedeHb 3IEMEHTOB COJEP)KAHUSA,
MPOBEPSAEMBIX HA €IMHOM I'OCYAapCTBEHHOM 3K3aMeHe no XMMUU
1 TeopeTnyeckue OCHOBbI XMMHUH
1.1 Crpoenue BemectBa. CoBpeMeHHasi MOJIENIb CTPOEHUs aToMa. Pacmipesienenre 31eKTPOHOB 10
sHepreTuueckuM ypoBHsIM. Kinaccudukanust xumudeckux 31eMeHTOB. OCOOCHHOCTH CTPOCHHS
SHEPreTUYECKUX YPOBHEH aTOMOB (s-, P-, d-35eMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB.
OnekTpoHHas KoHpHUrypamus atoma. BalleHTHBIE 2JIEKTPOHBI
1.2 [lepunonnueckas cucrema xumudeckux >neMenToB .M. MenneneeBa. @u3ndeckuil CMbICI
[Tepuonnueckoro 3akona /.M. Menaeneesa. [I[puunHbl 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB
Y UX COEIMHEHHUH 0 TIEpUOJaM U TpynnaM. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCH]IOB
1.3 BaneHTHOCTh. DAEKTPOOTPULATENBHOCTh. CTENEHb OKUCICHUS
1.4 Buibl XMMUYECKOM CBSI3M (KOBAJICHTHASI, HOHHAS, METAJUTMYECKasi, BOJIOPOIHAS) U MEXaHU3MBI €€
oOpa3zoBanus. MexXMONIEKYIsIpHbIe B3aUMOACHCTBYI. BelecTBa MOIEKYISIPHOTO i HEMOJICKYIISIPHOTO
cTpoeHus. TUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUMNA KPUCTALTAYECKON
peleTKu
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1.5 Xumuueckas peakius. Kiaccudukanus XuMAYECKUX Peakuii B HEOPTAaHUUECKOW U OPraHUYeCKOn
XUMHUU. 3aKOH COXPAHEHHS] MacChl BEILIECTB

1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (DaKTOPOB

1.7 TenoBbie 3(h(peKTh XUMHUECKUX peakunil. TepMOXUMUYECKHEe YPaBHEHUSI.

1.8 Ob6paTtumble peakini. XuMuieckoe paBHoBecue. DakToOpsbl, BIAUSIONINE HA COCTOSIHIE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense

1.9 DnexTponutnyeckas aucconuanus. CHUibHbIe U ciadble A1eKTponuThl. Cpesia BOJHBIX pacTBOPOB
BEIIECTB: KUCIIas, HEUTpanbHas, menodnas. CteneHs nucconuanuu. Peakuyum nonHoro oomMena

1.10 I'maponus coneit. Monnoe mpousBenenue Boasl. Bogopoansrii moka3arens (pH) pactBopa

1.11 CriocoObI BeIpaskeHUS KOHIIEHTPAILIMU PACTBOPOB: MACCOBAs JIOJIsl PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS
KOHLIeHTpauus. HacblieHHbIe 1 HEHACBIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kprcramnoruaparsl

1.12 OkucauTenbHO-BOCCTAHOBUTENBHBIE peakluu. [loBeieHe BELECTB B Cpeax ¢ pa3HbIM 3HAUEHUEM
pH. MeTonp! a51eKTpoHHOTO Oaianca

1.13 DaexTpoiiu3 pacTBOPOB U PACILIIABOB COJICH

2 OCHOBBI HCOPrAaHMYECKON XUMUH

2.1 XuMHuuecKue CBOMCTBA BAKHEHIITUX METAIIJIOB (HATPUN, KAJIUW, KaJIbLIUM, MarHui, aIIOMAHUN, ITUHK,
XpoM, Kele30, Me/ib) U UX coenuHeHuil. O0mme crnocoObl MOMTyUYeHUs METAIIJIOB

2.2 XuMHU4ecKre CBOMCTBA BAXKHEUIITNX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSAMHEHUN)

2.3 I'eneTnueckast CBsI3b HEOPraHUYECKUX BEILECTB, MPUHAIJICKAIINX K PA3IMYHBIM Kilaccam

2.4 Unentudukanus HeOpraHM4ecKux coequHeHuii. KauecTBeHHbIE peakli Ha HEOPraHUYECKUE BEIIeCTBA
Y MOHBI

3 OCHOBBI OPraHN4eCcKOd XUMHH

3.1 OCHOBHBIE MTOJIOKEHUSI TEOPUN XUMUUYECKOTO CTPOCHUS OpraHndeckux coequHenuit A.M. byrneposa.
YrnepoaHslid CKeJeT opraHu4eckoi MoJieKynbl. KpaTHOCTh XUMUYECKOW CBSA3H. G- U TM-CBS3H. Sp3-, SP2-, Sp-
rudpuan3anuu opOuTaneld aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOCHHUS
Mosekys. I'omomoru. I'omonornueckuii psia. Mzomepus 1 ©30Mephl.

3.2 TlonsTue o pyHKIMOHANBHON rpynne. OpueHTalnoOHHbIE Y3PPEKThI 3aMECTUTENEH.

3.3 IlpeacraBnenue o KIacCH(PpUKAIMU OpPraHUYeCcKuX BemecTB. CucTeMaTuyeckas MexXI1yHapoaHas
HOMEHKJIaTypa U MPUHIUIBI 00pa30BaHUsl HA3BaHUN OPraHUYECKUX COEAMHEHUN

3.4 CBoOoaHOpaAUKANBHBIN Y MOHHBIN MeXaHU3MbI peakuuu. [lonsTue o Hykineodusne u snekTpoduie.
[IpaBmiio MapkoBHukoBsa. [IpaBusno 3aiieBa

3.5 Ankanbpl. XMMUYECKHE CBOMCTBA aJIKAHOB: raJJOT€HUPOBAHUE, AETUIPUPOBAHNUE, TEPMUUECKOE
pasnokeHue, KPEeKUHT, n3omepu3sanus, ropeaue. [lonyuenue ankanos. [{uknoankansl. Cnenudrka cBONCTB
LUKJIOAJKaHOB C MaJbIM pa3MepOM IMKIIA. Peakiuu nprucoeuHeHns U paiuKaibHOTO 3aMEeIEHUs

3.6 Ankenbl. XUMHUYECKHE CBOMCTBA: peaklMy MpUCOeInHEHNUs (TaJoreHUpoBaHue, T'MIPUPOBaHUE,
THIPOTATIOr€HUPOBAHKE, THIPATallls), TOPEHHUs, OKHCIEHUS U MoauMepu3aiuu. [IpoMellieHHbIe U
nabopaToOpHbBIE CITOCOOBI MOTYUEHHUS aAJTKEHOB

3.7 Ankanuensl. XUMUYECKHE CBOMCTBA allKaIMEHOB: peaKIUU MPUCOSANHEHUS (THIPUPOBAHHE,
raJloreHUPOBaHNE), TOPEHUs U nojaumepusanuu. [lonyuenue ankaaueHoB

3.8 AnkuHbl. XUMUYECKHE CBOMCTBA: PEAKIIMU MPUCOETUHEHU (TalOreHUPOBaHUE, THPUPOBAHUE,
rupaTanms, F’uIporaloreHupoBaHKe) Kak crioco0 MOIyYeHHs MOJIMMEPOB U IPYTHX MOJIE3HBIX MPOTYKTOB.
Peaknuu 3amemienus. ['opeHue aneruieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JUIsl CBAPKU U
pe3ku MetaioB. [IpumeHeHue aneTuieHa

3.9 Apensl. XuMuieckre CBONCTBA O€H30a: peakluy MIEKTPOPIILHOTO 3aMelIeHus (HUTPOBaHuE,
raJIor€HUPOBAHUE), IPUCOETUHEHUS (TUAPUPOBAHNUE, rajoreHrupoBanue). Peakuus ropenus. Oco6eHHOCTH
XMMHUYECKHX CBOMCTB Toiyouia. [Tonyuenue GeHsona.

3.10 Cruptsl. [IpenenbHble 0THOATOMHBIE CIIUPTHI. XMMUYECKUE CBOMCTBA: B3aUMOJICHCTBHE C HATPUEM
KaK croco0 yCTaHOBJIEHUS HAJIMYUS THIPOKCOTPYIIIbI, C TaJOr€HOBOJOPOIaMHU KaK CIIOCO0 MOTyYeHUs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYIJISIpHAs neruaparanus. Peakuus ropenus. [lomydenne stanona:
peaxiusi OpOKEeHUS TIIFOKO3BI, THIPATALUS dTHIICHA. DTHICHIJIUKOJb U TIIUIEPUH KaK MPEICTaBUTENIN
MpEeAEIIbHBIX MHOTOATOMHBIX CIIUPTOB
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3.11 ®enon. Xumudeckue cBorcTBa (peHoma (peakiuu ¢ HaTpueM, TUAPOKCHIOM HaTpHs, OpOMOM).
[Tony4yenue penomna

3.12 Anpnerusipl. XMMHYECKHUE CBOMCTBA MPEIEIbHBIX aJIbJICTHU/IOB: THAPUPOBAHKE; KAUECTBEHHbBIC PEAKIIUU
Ha KapOOHWIBHYIO TPyMITy (peakiuus «cepeOpsHOro 3epKaiay, B3auMoaeicTre ¢ ruapokcuom meau (1I)).
[Tonyyenue npenenbHbIX albAETUI0B: OKUCIEHUE CIIUPTOB, THApATalus aleTuieHa. ALIETOH Kak
IIpeICTaBUTENb KETOHOB. OCOOEHHOCTH peaKLy OKUCIIEHUS alleTOHA

3.13 KapOoHOBBIE KUCTOTHl. XUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KUCHOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOMN KUCIOTHI. [Tomydyenne npeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCJICHHUE aJTKAaHOB, aJIKEHOB, IEPBUYHBIX CIIMPTOB, aJIbJIECTHIOB.
Bricue npeaenbHbie U HEeMpeaesibHbIe KapOOHOBBIE KUCIIOTHI

3.14 Cnoxubie 2¢upsl 1 KUpbl. CIIOCOOBI MOYYSHHUS CIOKHBIX 3(PupoB. OOpaTUMOCTh PEaKINH
sTepudukanmu. [lpumenenue ca0XKHbIX 3PUPOB B MUIIEBOI U Tap(HIOMEPHON MTPOMBIIIICHHOCTH. JKHUPBI
KaK CIJIO’KHbIE 3(DUPHI MIMLEPHHA U BBICIINX KapOOHOBBIX KUCIOT. XUMUYECKHE CBOMCTBA )KUPOB:
TUJIPUPOBaHUE, OKUCIEHHE. [ MIpOan3, WM OMBUIEHHE, )KMPOB KaK CIIOCOO MPOMBIIIIEHHOTO MTOJIY4YE€HUS
coJieil BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KaK COJH BBICIIMX KapOOHOBBIX KHUCIOT

3.15 Xumuyeckue cBOWCTBA IIIOKO3bL: PEAKIIUH C YYaCTUEM CIIUPTOBBIX U aJbJAECTUAHOMN TPYIII U
MOJIOUHOKHCTI0e OpokeHue. [IpruMenenue riatoko3bl, e€ 3HadyeHHe B JKU3HEEATEIIbHOCTH OpraHu3Ma.
Jucaxapupl: caxaposa, MajibTo3a. BoccTaHaBiaMBaroie 1 HEBOCCTAHABIMBAIOLIUE IUCAXapUIbL.
I'uaponus aucaxapuaos. [lonucaxapuapl: kpaxmai, INMKOreH. CTpoeHue MakpoMOJIEKYJl Kpaxmania,
[VIMKOTE€HA U LEJUTI0NI03bl. PU3MYECKUE CBOMCTBA KpaxMalla U LEJII0I03bl. XMMUYECKUE CBOMCTBA
KpaxMaja: THIPOJIU3, KAYeCTBEHHAsl Peaklts C HOJOM. XMMUYECKHUE CBOMCTBA LIEJUTFOJI03bI: THIPOIIU3,
noJrydeHre 3QpupoB HesuTono3bl. [ToHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIA MIETK)
3.16 AMuHBI. AMHHBI KaK OpraHUYECKUE OCHOBAHUS: PEAKLIMK C BOJOM, KUCIOTaMHU, PEaKLUsi TOPEHUSI.
AHWIMH KaK IpeJICTaBUTENIb apOMaTHUYECKMX aMUHOB. XMMUYECKUE CBOWCTBA aHUJIMHA: B3aUMOJICHCTBUE C
KHCIIOTaMU, OpOMHOM BO/IOH, okucieHue. [lonyueHne aMMHOB amKUIMPOBAaHUEM aMMHaKa U
BOCCTAHOBJIEHEM HUTPOIIPOU3BOHBIX YIJIEBOAOPOI0B

3.17 AMMHOKHUCIIOTHI U O€JIKH. AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHudeckue coenHeHus. OCHOBHbIE
aMUHOKHCIIOTBI, 00pa3yromiue 0enku. XuMUYECKHe CBONCTBA OEIKOB: THIPOJIN3, ACHAaTypalus,
KaueCTBEHHBIE (IIBETHHIE) PEAKIIUU Ha OCIKU

3.18 CtpoeHue u CTpyKTypa MoJIMMepOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOEHHSI MOJIEKYI.
OcHOBHBIE CTTOCOOBI MOTYYEHHUS BBICOKOMOJIEKYIISIPHBIX COEMHEHUI: peakiuubroauMepusanuy u
nosinkoHAeHcauuu. Knaccudukanus BoJIOKOH

3.19 Unentuduxanus opraHu4ecKux coeTuHeHni. Perienre sKkcnepuMeHTalIbHBIX 3a/1a4 Ha paclio3HaBaHUE
OpPraHUYECKUX BEILECTB

3.20 I'enernyeckas CBSA3b MEXAY KJIaCCAMHM OpPraHUYECKUX COCIUHEHUM

4 XuUMUA ¥ KU3Hb

4.1 XuMmus B moBceiHeBHOU *ku3HU. [IpaBuia 6e30nmacHoil paboThl ¢ €AKUMH, TOPIOYMMH U TOKCUYHBIMU
BELIECTBaMHU, CPEJICTBAMU OBITOBON XUMHUHU

4.2 Xumus u 310poBbe. XUMUS B MEIULIMHE. XUMHUS U CEIBCKOE XO35AMUCTBO. XUMUS B IPOMBIIUIEHHOCTH.
XUMUS ¥ SHEpPreTHKa: MPUPOAHBIN U MONYTHBIM HeQTAHOM ra3bl, UX COCTaB U UcHoiab30BaHue. CocraB
HedTH U e€ nepepaboTka (MPUPOIHBIE UCTOYHUKHU YTIIEBOIOPOJIOB)

4.3 Xumus 1 3K0JI0THsI. XUMHUYECKOE 3arpsA3HEHNE OKPYIKaIOIEeN cpeibl U ero nocieactsus. Oxpana
ruspocdepsl, HO4YBBI, aTMOchepsl, Gpopsl U GayHbl OT XUMUYECKOTO 3arps3HeHus. [Ipodiema oTxo10B U
MOOOYHBIX MTPOAYKTOB. AJTbTE€pHATUBHBIE UCTOYHUKU YHEPTHU

4.4 OG6mue npeacTaBIeHUs O IPOMBIIIJICHHBIX CIIOCO0aX MOTYYEeHUs] XUMHUUECKUX BEIIECTB (Ha mpUMepe
MIPOM3BOJICTBA aMMHaKa, CEpHON KUCTOThI). YEpHast u 1BeTHast MeTayuTyprus. CTEeKIIO U CUIIMKaTHAas
IIPOMBIIITIEHHOCTD. [IpomblnieHHas oprannueckas XuMust. CoIpb€ 111 OpraHu4eCKON MPOMBIIITIEHHOCTH
S Tunbl pac4éTHBIX 32124

5.1 HaxoxeHre MoJeKyIsipHOM (popMysbl OpraHU4ecKoro BELIecTBa MO €ro MIOTHOCTH U MAaCCOBBIM
JOJIIM 3JIEMEHTOB, BXOJAIINX B €0 COCTaB, WIH 110 IPOJYKTaM CrOpaHUs

5.2 Pacuérsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) POIYKTOB PEAKIINH, €CIIA OJTHO U3 BEIIECTB JIaHO B
M30BITKE (MMEET IPUMECH )

5.3 Pacuérsl MaccoBoi mim 00BEMHOM 10T BBIX0/1A MMPOIYKTA PEAKLIUU OT TEOPETHUECKH BO3MOKHOTO
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5.4 Pacuétsl TermoBoro 3¢ dexra peakiuu
5.5 Pacuérel 00BEMHBIX OTHOIICHHUN T'a30B IPU XUMHUECKUX PEAKIIUAX
5.6 Pacuérsl macchl (00BbEMa, KOIMYECTBA BELECTBA) MPOYKTA PEAKIIUHU, €CIIM OJITHO U3 BEIIECTB JIaHO B
BH/JIE PACTBOPA C OIPEAEIEHHON MAaCCOBOM JT0JIEW pacTBOPEHHOIO BELIECTBA

COJEP’)KAHUE TPOI'PAMMBI (34 u)
1 TeopeTnyeckne 0OCHOBBI XUMHUH
CrpoeHnue Bemecta. CoBpeMEHHas MOZIEIIb CTPOCHMI aTroma. PacripenieneHue 3J1€KTpOHOB 110
SHEepreTU4ecKuM ypoBHsIM. Kinaccudukanus XuMuaeckux 31eMeHToB. OCOOEHHOCTH CTPOCHUS
JHEPreTHYECCKUX YPOBHEH aTOMOB (s-, P-, d-a5iemeHTOB). OCHOBHOE M BO30YKAEHHOE COCTOSIHUSI aTOMOB.
OnexrpoHHas KoH(uUrypauus aroma. BanentHsie 31ekTpons! [lepuoauyaeckas cucreMa XMMHYECKHX
anemenToB J[.M. MenneneeBa. ®usnuueckuii cmbici [lepronnueckoro 3akona J[.M. Menaeneesa. [Ipuunnsl
Y 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB U UX COEIMHEHUH 10 NEPUOAAM U IPYIIIIAM.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTBIX BEIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIINX OKCUIOB U
rUIpoKcu10B BaneHTHOCTh. DnekTpooTpuniareabHocTh. CTeneHs OKUcaeHUsT Buabl XUuMU4ecKou CBA3U
(KoBaJIeHTHAas!, NOHHAs, METAIIJIMUECKasi, BOAOPOAHAs) U MEXaHU3MBbI €€ 00pa3zoBaHUs. MeXMOJIeKyIsIpHbIe
B3auMo/ieiicTBUs. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS. THUIIBI KPUCTAITMUECKUX
PEIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKH XUMUYECKasi peakLus.
Knaccugukanus XuMHUYeCKUX peakiuii B HEOPraHMYeCKON M OpraHMYECKON XUMHUH. 3aKOH COXPaHEHUs
Macchl BenecTB CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3IUUHbIX (akTopoB TernoBbie 3P pexTs!
XUMHUECKUX peakuuid. Tepmoxumuueckue ypaBHeHus. OOpartuMple peakiuu. XUMUYECKOE paBHOBECHE.
@DaxTOopHl, BAUAIOLIME Ha COCTOSIHUE Xumudeckoro pasHosecus. [Tpunnun Jle llarense
Onexrponutryeckas aucconuanus. CHIbHBIC U c1a0bie 3JeKTponuThl. Cpeaa BOJAHBIX paCTBOPOB BEIIECTB:
KHCasd, HeWTpanbHas, menoyHas. Ctenens auccounanuu. Peakiuu nonnoro oomena I'napoius coneit.
Nonnoe npoussenenue Bojbl. Bogopoausiii nokasarens (pH) pactBopa CriocoOb! BbipaxeHUs
KOHLIEHTPALlUX PacTBOPOB: MacCOBasl 10JI1 PACTBOPEHHOIO BELIECTBA, MOJIIPHAs KOHLICHTpALHS.
HacpliiieHHbIe M HEHACHIIIEHHBIE PacTBOPBL, pacTBOpUMOCTh. Kpucramioruaparsl. OKUCIUTEIBHO-
BOCCTaHOBHUTENbHBIE peakiuy. [loBeneHne BenecTs B cpefax ¢ pa3HbIM 3HaueHneM pH. MeTtoel
AJIEKTPOHHOTO OasiaHca. DIIEKTPOJIN3 paCTBOPOB U PaCIJIaBOB COJIEH
2 OCHOBBI HEOPraHMYECKOH XHUMHUH
XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUA, KaJIMA, KaJIBIIMK, MarHUN, ATIOMUHUAM, IUHK, XPOM,
&KeJe30, MeJlb) M UX coequHeHni. O01mue crnocoObl MoyuyeHst MeTaJUIoB. XMMHUYECKHE CBOMCTBA
BaKHEHIINX HEMETAJUIOB (TaJOreHoB, Cepbl, a30Ta, pocdopa, yriepoaa u KpeMHHs) U UX COETUHEHUN
(OKCHAOB, KUCIOPOJCOAEPKALINX KUCIOT, BOJOPOJIHBIX coeluHeHUH). ['eHeTnueckas cBs3b
HEOpPraHMYECKUX BEIIEeCTB, IPUHAISKAIIMNX K Pa3IMuHbIM KilaccaM. MieHTudukanys HeopraHmueckux
coequHeHni. KauecTBEHHBIE peaKkIIi Ha HEOPraHUUYECKUE BEIIECTBA U HOHBI
3 OcHOBBI OPraHUYeCKOil XUMHMH
OCHOBHBIE MOJIOKEHUS TEOPUH XMMHUECKOIO CTPOEHUS OpraHndeckux coenunenuit A.M. bytieposa.
VYTIepoIHBIN CKEJIET OPraHMIECKOW MOJIEKYIbl. KpaTHOCTh XUMHYECKOH CBSI3U. G- U T-CBSI3U. Sp3-, SP2-, Sp-
ruOpuau3ay opouTaneit aToMoB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHS
Mouekyn. ['omonoru. 'omonornyeckuii paa. Mzomepus u usomepsl. [loHsTre 0 GyHKIIMOHANIBHOMN TPYIIIIE.
Opuentannonnsie 3G dexTsl 3amectuteneil. [Ipeacrapnenne o kinaccuuKaluym OpraHMuECKUX BEIIECTB.
CucremaTnueckasi MeXayHapoaHasi HOMEHKJIaTypa U MPUHIMUIIBI 00pa30BaHMs Ha3BaHUI OpraHu4YeCcKUX
coeauHeHuil. CBOOOAHOPAAMKAIBHBIA M HOHHBIM MeXaHu3Mbl peakuuu. [lonstue o Hykineoduse u
anextpoduie. [IpaBuo Mapkosaukosa. [IpaBumno 3aiiieBa. AnkaHbl. XUMHUECKHE CBOMCTBA AJIKAHOB:
raJIor€HUPOBAHNE, IETUAPUPOBAHNE, TEPMUUECKOE PA3II0KEHUE, KPEKUHT, N30MEpHU3alLHsl, TOPEHUE.
[Tonyuenue ankanoB. [{uknoankansl. Crenuguka CBOMCTB HUKIOAIKAHOB C MaJIbIM pa3MepoM IIUKJIA.
Peakuuu npucoeqMHEHN U PaIUKAIBHOTO 3aMeleHus. AJNIKEHbl. XMMHUECKHUE CBOMCTBA: peakLun
MpUCcOeANHEHUs (TaJIoTeHUPOBaHue, THAPUPOBAHNE, THIPOTraJOTeHUPOBAaHUE, THAPATAIHS ), TOPEHUS,
OKHCIICHUS U nonuMepu3anuu. [IpoMelnuieHHbIe 1 1a00paTOpHbIE CIIOCOOBI MOTyYSHHS aKEHOB
Ankanuensl. XMMUYECKHE CBOMCTBA aJIKaJIMEHOB: PEAKIIUU PUCOESANHEHUS (THIPUPOBaHUE,
raJIorT€HUPOBAHNE), TOPEHUs U nonumepuzanuu. [lonydenue ankagueHoB. AJKUHbI. XHUMHUYECKUE CBONCTBA!
pEaKIMK IPUCOETUHEHNUS (raloreHUpOBaHKe, THAPUPOBAHKE, THAPATALINS, THAPOTAIOTEHUPOBAHNE) KaK
CIOCcO0 MOJTyYeHHs TOJIMMEPOB U APYTUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amerienus. ['openue amnerninena
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KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKU U PE3KU MeTaiuloB. [[pumenenue aneruinena
ApeHbl. XUMHUECKUE CBOMCTBA OEH30I1a: PEaKLU IEKTPOPHUILHOIO 3aMeleH s (HUTPOBAaHUE,
raJloreHUPOBaHKE), IPUCOECTUHEHUS (TUAPUPOBAaHUE, raoreHupoBanue). Peakuusa ropenus. OcobeHHOCTH
XUMHYECKHUX CBOUCTB Tonyona. [Tomyuenue 6en3ona. Criuptel. [IpenenbHbie 0JHOATOMHBIE CITUPTHI.
XUMUYEeCKHE CBOWCTBA: B3aMMO/JICICTBIE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HAJIUUUS THIPOKCOTPYIIIbI,
C raJIOr€HOBOAOPOJaMH KaK CIIOCO0 MOIY4YEeHHs paCTBOPUTEIIEH, BHYTPU- U MEXKMOJIEKYJIIpHAs
neruaparanus. Peakuus ropenus. [lomyuenue stanona: peakius OposkeHus TII0K03bl, TUApaTalus dTHIICHA.
OTUIEHIIMKOJIb U TIIMLIEPUH KaK [IPEICTaBUTENHN IIPENEIbHBIX MHOIOATOMHBIX CIIUPTOB. DEHOI.
Xumuyeckue cBorcTBa GeHoa (peakluuu ¢ HaTpueM, TUAPOKCUAOM HaTpus, Opomom). [Tonyuyenue denona
Anpaeruapl. XMMHUUECKHE CBOMCTBA MPEAEIBHBIX aJlbJIEIHI0B: THIPUPOBAHUE; KAUECTBEHHbBIE PEAKIIUM Ha
KapOOHWIBHYIO TPYIITY (pPeakius «cepeOpsHOro 3epKaiay, B3auMoielcTBre ¢ ruapokcuaom meau (11)).
[TosyueHune npeaenbHbIX adbAETUA0B: OKUCICHUE CIUPTOB, THApAaTaLus aleTUIeHa. ALIETOH KaK
Mpe/ICTaBUTENb KeTOHOB. OCOOEHHOCTH peakuu OKUCIeHUs aneToHa. KapOoHOBbIE KUCIOTHL. XMMHYECKHE
CBOWCTBA IMPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX

KucnoT. OCOOEHHOCTH XMMHUUYECKUX CBOWCTB MypaBbUHOM KUCIOTHL. [lomyueHne npeaenbHbIx
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJIEHUE aJIKAHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, AJIbJIETH]IOB.
Briciiue npenenbHble U HelpeAenbHble KapOOHOBBIE KUCTOTHI. Cl0XHBIE A3PUpPHI U KUPbl. CriocoOb
MIOJTyYECHHUS CIIOKHBIX 3(pupoB. OOpaTuMOCTh peakiun. dTepudukanyun. [IpumeHenne cioxHbIX 3PUPOB B
MUIIeBON U Map(OMepHOM MPOMBIIIIEHHOCTH. JKUPBI KaK CII0KHBIE 3(DHUPHI TNIHLIEPHUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA KUPOB: THAPUPOBaHUE, OKUCIeHHE. [ uaponus, uin
OMBUICHHUE, )KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJIY4YEHHUs COJIeH BBICIIUX KApOOHOBBIX KUCIOT. MbL14
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. XHUMHUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIIMH C YYACTHEM CIIUPTOBBIX
Y aJIbJICTHIHOM TPy M MOJIOYHOKHCIIOe Opoxenue. [IpuMenenne ritoko3bl, e€ 3HaueHue B
KHU3HEIEATEIbHOCTU opranu3ma. /lucaxapuapl: caxaposa, ManbTo3a. Boccranasnusatroiue u
HEBOCCTaHaBJIMBarouue aucaxapuasl. ['maponus nucaxapunos. [lonucaxapuipl: Kpaxmai, TIIMKOTEH.
CrpoeHne MaKpOMOJIEKYJI KpaxMaia, TIIMKOreHa U 1eJlt0103bl. dusnueckue cBoiicTBa Kpaxmaia u
LEJUTI0JI03bl. XMMUYECKHE CBOMCTBA KpaxMala: TUAPOIIN3, KAUECTBEHHAsS PEAKLHs ¢ HOIOM. XHUMHUYECKUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIIU3, TTOTydeHHE YPUPOB 1eT0103b1. [[oHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MENK). AMHHBI. AMHHBI KaKk OpraHU4eCKHe OCHOBAHUS: PEAKIIUH C BOJOM,
KHCIIOTaMH, PEaKIMs TOpeHusl. AHWIIMH KaK [IPeICTaBUTENIb apOMaTHYECKMX aMUHOB. XUMUYECKUE
CBOWCTBA aHWJIMHA: B3aUMOJIEUCTBUE C KUCIOTaMU, OpOMHOMN BOJ10M, okucieHue. [lonyueHne aMuHOB
AIKWINPOBAHUEM aMMHUaKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJHBIX YITIEBOJAOPOIOB. AMUHOKUCIIOTHI U
OenKu. AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHudeckue coeinHeHust. OCHOBHbIE aMMHOKHUCIIOTHI,
oOpa3yromye 6enku. XMMUYEeCKHe CBOMCTBA OEIKOB: THIPOJIN3, I€HATypalusl, KaUeCTBEHHbIE (I[BETHHIEC)
peakuu Ha Oesiku. CTpoeHue U CTPYKTYpa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOCHHUS
MoJieKys1. OCHOBHBIE CLIOCOOBI TOJTYUYEHHS BBICOKOMOJIEKYIIIPHBIX COSAMHEHU: peakiuy MOoJIUMEpU3aliy U
nonukoHaeHcanun. Knaccudukanus BoaokoH. MneHTudukanus opraHuueckux coeuHenuil. Pemenune
AKCIIEPUMEHTAJIBHBIX 33/1a4 Ha paclo3HaBaHUE OPraHUYECKUX BEUIECTB. | eHeTHuecKas CBA3b MEXKIY
KJIaCCaMM OPraHU4eCKUX COEIUHEHUIN

4 XumMus M ’KU3Hb

XuMmus B oBceTHEBHOM sku3HU. [IpaBuia 6e3onacHoi paboThl ¢ €IKUMHU, TOPIOYUMHU U TOKCHYHBIMU
BEIIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHUU. XUMHUS U 3I0POBhE. XUMHUS B METUIIMHE. XUMHS U CEIIbCKOE
X03SMCTBO. XMMHUS B IPOMBIIIIJIEHHOCTH. XUMUS M SHEPreTUKa: IPUPOAHBIM U MOMYTHBINA HE(PTAHOM ra3bl,
WX COCTaB M Hcmoib3oBanue. CoctaB HePTH U €€ mepepaboTka (MPUPOIHBIE HICTOYHUKH YTIIEBOIOPOIOB)
XUMHSA U IKOJIOTHS. XMMHUYECKOE 3arpA3HEHNE OKPYXKAIOLIEH cpebl U ero nocieactsus. Oxpana
ruzpocdepsl, MOUBbI, aTMOChEPbI, (Py1opbl U payHbl OT XUMUUECKOTO 3arpsi3HeHus. [Ipodiema 0Tx0A0B 1
MOOOYHBIX MPOIYKTOB. ATbTepHATUBHBIC UCTOYHUKHU dHeprun. OOIIHe MPEeICTaBICHHS O IPOMBIIUICHHBIX
croco0ax MoJy4eHUs] XUMUYECKUX BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).
UépHnas u uBeTHas Mmetautyprusa. CTEKJI0 U CUIIMKATHAS IPOMBIIIIEHHOCTh. [I[poMblIlieHHas oprannyeckast
xuMust. CbIpb€ 411 OPraHUYECKON MPOMBIIIIIEHHOCTH

S Tunsl pacyéTHBIX 32124

Haxoxzaenue MonekymnsipHoi popMysibl OpraHMUECKOro BEIIECTBA MO €ro MIOTHOCTH U MAaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOJAIIMX B €T0 COCTaB, WIIM MO MPOAYKTaM cropanusi. Pacuérsl maccel (00bEMa, KOIMYecTBa



,ﬂ,OKYMeHT noanncaH QHEKTpOHHOVI noanuncoblo.
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CJTU OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMeeT mpuMecH). Pacuérsl

MaccoBOM WM 00BEMHOM JJ0IM BBIX0/1a POIYKTA PEAKLIUU OT TEOPETHUECKH BOSMOXKHOTO

Pacuérel TermnoBoro ¢ dexra peakiuu. Pacuérel 00bEMHBIX OTHOIICHUMN T'a30B MIPH XUMUYECKUX PEAKIUIX
Pacuérsl macchl (00bEMa, KOTUYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CIIM OJJHO U3 BEIECTB JIaHO B BUJIC
pacTBopa ¢ onpeaeEHHON MaccoBOil 1oyiel paCTBOPEHHOTO BEIIECTBA

KaneHz[apHo- TEMATUYCCKOC IIJIIAHUPOBAHUC

HasBanue temnl

Komn-Bo
4acoB

Konapr
MIPOBEPSIEMBIX
3JIEMEHTOB
coJiepKaHus

YpoBeHb
CJI0’KHOC
™™
3aJlaHus

Jlara

YACTbH 1

1

CoBpemeHHas MOJIelIb CTPOEHUs aToMa. Pacnipenenenue
AJIEKTPOHOB I10 3HEPTETUYECKUM YPOBHSIM.
OCOoOEHHOCTH CTPOEHUS SHEPreTUYECKUX YPOBHEM
aToMoB (s-, p-, d-anemenToB). OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUS aTOMOB. DJIEKTPOHHAs
KOH(uryparus atoma. BaieHTHbIC 3JIEKTPOHBI

1.1

b1

[lepuonnueckas cuctema XuMHU4ecKkux 3meMentoB J1.1.
MenneneeBa. Puznyeckuit cMbica [lepuoguyeckoro
3akoHa J[.11. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB M MX
COEIMHEHMI MO MEePUOIaM U TPYIIIaM.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOIAHBIX COEIUHEHHI, BBICIIUX OKCHIOB
Y THAPOKCUJIOB

1.2

b1

DJIEKTPOOTPULIATENBHOCTh. BaieHTHOCTE. CTEneHb
OKHUCJICHUS

1.3

b1

Bunpl xumudeckoil CBsi3M  (KOBAJICHTHAs, WOHHAs,
METaJuIMuecKasi, BOJOpPOAHAsl) W  MEXaHU3Mbl €€
oOpa3zoBaHusi. MexXMOJIeKyIspHbIe

B3aUMOJEWCTBU.  BemectBa  MOJEKYJIspHOrO U
HEMOJICKYJISIPHOTO CTPOE€HUA. THUMBl KPUCTATIIUYECKHUX
peméTok. 3aBUCHUMOCTh CBOMCTB BEILIECTB OT THIA
KPHUCTAJUTMYECKOUN pEeETKH

1.4

b1

Krnaccudukaiys HeopraHMueckux BEIIeCTB.
Homenknarypa HEOpraHMueCcKux BEIIECTB

2.1

b1
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6

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPHIA,
KaJIMi, KAJIbLIUI, MarHui, aJlOMUHUN, LIUHK, XPOM,
KeJe30, MeJlb) U uX coequHeHnid. O0mme crocoos
IIOJIy4EHUSI METaUIOB. XUMUYECKHUE CBONCTBA
BaXHEHIIINX HEMETAJNIOB (TaJIOT€HOB, CEPHhI, a30Ta,
docdopa, yraepoaa v KpeMHUS) U UX COSTMHEHUN
(OKCHIOB, KUCIIOPOACOAEPKAIINUX KUCIOT, BOJOPOTHBIX
COCJIMHEHUH ). DIIEKTPOIUTHYECKAS JUCCOLIMALIMSL.
CunbHble U cradble 371eKTpoauThl. Cpea BOAHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpalIbHasl, IIEJTOYHAS.
Crenens aucconuanuu. Peakiiuy noHHOro oOMeHa.

W nenTudukanist HEOPraHM4eCKUX COeTMHEHHH.
KauecTBeHHbIe peakliiy HA HEOPTraHUYECKHUE BEIIECTBA
Y MOHBI

2.2,
2.3,
2.5,
1.9

112

XUMHUYECKHE CBOMCTBA BaKHEHIINX METAJUIOB (HATpuUH,
KaJui, KaJIbIIMH, MarHui, aTlOMUHUM, [IUHK, XPOM,
JKeJe30, MeJlb) U UX coeauHeHni. OO0Iue crocoosb
MOJYYECHUS METANIOB. XMMUYECKUE CBOMCTBA
BOKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEPBI, a30Ta,
docdopa, yriaepoaa v KpeMHUS) U UX COSAMHECHUN
(OKCHI0B, KUCIOPOICOACPIKAIIUX KUCIOT, BOJOPOIHBIX
COEJTMHEHMI)

2.2,
2.3

112

XUMHUYECKHE CBOMCTBA BaKHEHIINX METAJUIOB (HATpuUH,
Kalui, KalnblIUi, MarHui, alFOMUHUN, IIUTHK, XPOM,
JKeJIe30, MeJlb) M uX coequHeHu. O0mue crnocoObl
MOJIyYEHHUsI METAIIJIOB. XUMUYECKUE CBOWCTBA
BOKHEUIIINX HEMETAIIOB (TaJIOT€HOB, CEPBI, a30Ta,
docdopa, yraepoaa v KpeMHUS) U UX COSAMHEHUN
(OKCHAO0B, KUCTOPOICOJAEPKAIIUX KUCTOT, BOJOPOIHBIX
COCTMHCHUIN)

2.2,2.3

112

I'eneTrmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB,
MMpUHAJICIKAIUX K PA3JIMYHBIM KJIaCCaM

2.4

IT1

10

[IpencraBnenue o kaaccuUKaUy OpraHMYECKUX
BenlecTB. CucreMaTnyeckasl MeXIyHapoIHas
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMsI Ha3BaHUI
OpPraHUYECKUX COCIMHEHUN

3.3

b1

11

OCHOBHBIE MOJIO)KEHUS TEOPUU XUMUYECKOTO

CTPOEHMSI OpraHndeckux coequHenuii A.M. byrneposa.
YraepoaHblid CKENET OPraHNYECKOW MOJIEKYJIBI.
KpaTHOCTbh XMMHUYECKOH CBSI3U. G- U T-CBA3H. Sp3-, SP2-,
sprubpuauzanuu opouTaIeii aToMoB yriaepoja.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO
cTpoeHus MoJieKyJl. ['omosioru. ['oMosoru4eckuit psia.
N3omepus u nuzomepsl. [lonsTre 0 GpyHKIIMOHAIBHON
rpynne. OpueHTanroHHble YPPEKTh 3aMecTUTENeH

3.13.2

b1

12

XUMHYECKHE CBOMCTBA YIIIEBOJOPOAOB: AJIKAHOB,
LUKJIOAJKAHOB, AJIKEHOB, AJIKAJJUEHOB, AJIKUHOB,
apeHOB. XMMHUYECKUE CBOMCTBA KUCIOPOACOACPKALINX
COEIMHEHUII: CIIUPTOB, (peHoIa, aNnbIeru0B, KETOHOB,
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3()UPOB, JKUPOB,
YIJIEBOJIOB

3.5-3.14

IT1
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13

XapakTepHble XMMUYECKHE CBOMCTBA AaMUHOB.
AMUHOKHUCIIOTHI U 6€TKU. AMUHOKHUCIIOTHI KaKk
am(oTepHbIe OpraHndeckue coenuHeHmst. OCHOBHBIC
aMUHOKHCIIOTHI, 00pa3ytoiue 6enku. Baxneitmume
CTIOCOOBI OTYYECHUSI aMUHOB M @aMUHOKHUCIIOT.
XUMUYECKUE CBOMCTBA OEIKOB: THAPOIIU3,
JIeHATypalus, KaueCTBeHHbIC (IIBETHHIC) PEaKI[MU Ha
Oenku

3.15,
3.16

b1

14

XUMHUYECKUE CBOMCTBA YIJIEBOAOPOJOB: AJIKAaHOB,
LMKJIOAJKAaHOB, AJIKEHOB, AJIKaJJUEHOB, AJIKUHOB,
apeHoB. CBOOOTHOPAIUKAIbHBIA U MOHHBIM MEXaHU3MBI
peakuuu. [lonarue o nykieoduse u anekTpodue.
IIpaBmiio MapkoBHukoBa. IIpaBusno 3aiinena

3.4-3.8

112

15

XapaKkTepHble XUMUYECKUE CBOWCTBA IIPENIEIbHBIX
OJTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB, (peHoa,
aJIbJIETU/10B, KAPOOHOBBIX KUCIIOT, CII0XKHBIX 3(UPOB.
Baxkneiimue cnocoObl oay4eHUs
KHCIIOPOJICOAEPKAIUX OPraHUYECKUX COCINHEHUI

3.9-3.14

112

16

['eneTnyeckas CBSI3b MEXKIY KIACCAMH OPTaHUYECKUX
COE€IUHEHUN

3.19

IT1

17

Xumnyeckas peakuus. Knaccupukanms XuMHUECKUX
peaKkurii B HEOPraHUYECKONW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB

1.5

b1

18

CkopocTb peakiuu, €€ 3aBHCUMOCTh OT Ppa3IMYHBIX
(bakTopoB

1.6

b1

19

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[ToBeneHue BeleCcTB B Cpeiax ¢ pa3HbIM 3HaueHueM pH.
MeTob1 371€KTPOHHOTO OanaHca

1.12

b1

20

9J'ICKTpOJ'II/I3 paciijiaBOB U paCTBOPOB cojieit

1.13

IT1

21

I'maponus coneil. MonHoe mpou3BeeHUE BOIbI.
Bonoponnslii nokaszarens (pH) pactBopa

1.10

b1

22

OObpaTtumbie peakuu. XUMUYECKOE PaBHOBECHE.
@DaxTOpHl, BAUSAIOLINE HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle llarense

1.8

I12

23

OO6patuMble 1 HeOOpaTUMBbIe XUMUYECKHE PEAKLIUH.
XuMHUYECKOoe paBHOBecHe. PacuéTel kommuecTBa
BEIIIECTBA, MACCHI BEIIECTBA UM 00bEMA ra3oB 110
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIN 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIUU BEIECTB

1.8,5.1

112

24

WNnentudukanus HeOpraHn4ecknux coeTMHEHUH.
KauecTBeHHBIE peaKkIi Ha HEOPTAaHUYECKUE BEIIECTBA
Y MOHBI. VieHTHuKaus opraHnueckKux COeAMHEHNH.
Pemrenne skciepUMEHTANBHBIX 3a7a4 Ha
pacrno3HaBaHWE OPraHMYECKUX BEHICCTB

2.5,3.18

I12

25

XuMmus B oBceTHEBHOM >kn3HU. [IpaBuiia 6e30macHoi
paboThI C €IKMMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBOM XUMUH. XUMUS U

3.17,4.1,4.2,
43,44

b1
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310pOBbE. XUMHS B MEIUIIMHE. XUMUS U CEIIbCKOE
XO035MCTBO. XUMHs B IIPOMBILIJIEHHOCTH. XUMUS U
SHEPTeTHUKA: TPUPOIHBIA U TONYTHBINA HE()TIHON

rasbl, X COCTaB U Hcnosb3oBanue. CocraB HepTH U e€
nepepadoTka (MpUPOIHbIE UICTOUHUKHU YIIIEBOJIOPOJIOB).
XuMus 1 3K0I0rust. XUuMHAYECKOE 3arpsi3HEHNE
OKpY>KaroIlen cpelpl U ero nocueacrteus. Oxpana
ruspocdepsl, TOYBHI, aTMochepsl, Gpropsl U GpayHbI OT
XUMHYECKOro 3arpszHenus. [Ipodiema oTxon0B u
MOOOYHBIX MPOJYKTOB. ATBTEPHATUBHBIC HCTOUHUKHU
sHepruu. O01Ke NpeACTaBIeHUs O IPOMBIIIIEHHBIX
croco0ax MOJy4YeHUsI XUMUYECKUX BEIEeCTB (Ha
IIpUMepe IPOU3BOJICTBA AaMMHAaKa, CEPHOU KUCIIOTHI).
UYépHas u uBeTHast Metautyprus. CTEKIO0 U CUJIMKaTHAs
IIPOMBILIIIEHHOCTD. [IpoMbliIeHHas OoprannyecKas
xumusi. CbIpb€ 11 OPraHu4eCKON MPOMBIIIITIEHHOCTH.
CrpoeHue u CTpyKTypa OJIMMEpPOB. 3aBUCUMOCTh
CBOMCTB ITOJINMEPOB OT CTPOEHUS MOJIeKYll. OCHOBHbBIE
CIOCOOBI OJTYYEHUSI BBICOKOMOJIEKYJISIPHBIX
COEMHEHMI: peakluy NoJUMEPU3aLiY U
nojukoHaeHcanun. Knaccudukanus BoJIoKoH

26

PacueTsl MmaccoBOM 10JIM ¥ MOJISIPHOW KOHLIEHTpALUU
BELIECTBA B paCTBOpE

o.7

b1

27

Pacuérs TermoBoro s dexra (Mo TepMOXUMUIECKAM
YpaBHEHUSIM)

5.5

b1

28

Pacuétel macchl (00bE€Ma, KOTMUECTBA BEIIECTBA)
MIPOIYKTOB PEAKIINHU, €CITH OJTHO U3 BEUIECTB JaHO B
U30BITKE (MMEET MPUMECH ); pacy€Thl MaCCOBOM MIIH
00BEMHOM JOIM BBIX0JIa MPOAYKTA PEAKIIMU OT
TEOPETUYECKH BO3MOKHOTO

5.3,54

IT1

Yactb 2

29

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC pCaKknuu.

[ToBeneHue BeleCcTB B cpeiax ¢ pa3HbIM 3HaueHueM pH.

Metoapl QJICKTPOHHOT'O Oananca

11271,

B2

30

OnektponuTryueckas auccounanusi. CuiabHbIC U clla0bie
31eKTposuThl. Cpesa BOJHBIX PACTBOPOB BEILIECTB:
KHUCJas, HeuTpaiibHas, menoynas. CteneHp
IHCCOIManuy. Peaknyu MOHHOTO 0OMeHa

1.97.2,

B2

31

I'eneTnueckas CBA3b HCOPTraHN4YCCKUX BCILICCTB,
MPpHUHAJIC)KAIIUX K Pa3JIMYHBIM KjlacCaM

247.1,7.2,

B4

32

I'eneTrnueckas cBSA3b MEXKIY KJIACCAMH OPraHUYECKUX
COE€IUHEHUN

3.19

B5

33

Haxoxxnenne MoneKkyIsipHoi (hopMysibl OpraHu4ecKoro
BEIIECTBA 10 €ro MIIOTHOCTH U MAaCcCOBBIM J0JISIM
AJIEMEHTOB, BXOSIINX B €T0 COCTAB, UJIU MO IPOAYKTaM
CTOpaHHUs; YCTAaHOBJICHUE CTPYKTYPHON (OPMYIIbI
OpPraHMYECKOr0 BEILIECTBA HA OCHOBE €0 XMMUYECKHUX
CBOWCTB WJIU CIIOCOOOB MOITY4EHUs

5.2

B3

34

CriocoObl BEIpaYKEHUS! KOHIICHTPAIIUU PACTBOPOB:

1.11, 5.3,

B 4
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MaccoBas JI0JISI pACTBOPEHHOTO BEIIECTBA, MOJIIPHAs 5.8
KOHIIeHTpauusi. HacelleHHbIe U HEHACHIIIICHHBIE
pacTBOpBI, pacTBOPUMOCTb. Kpucranioruaparsl.
Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA)
IIPOAYKTOB PEAKIIMHU, €CIIH OJHO U3 BELIECTB AAHO B
n30bITKE (MMeeT pumMecH). Pacuérsl macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTA PEAKIIUHU, E€CIIH OIHO
13 BELIECTB JaHO B BUJIE PACTBOPA C ONPEIEIEHHON
MaccOBOM Jj0j1ei pacTBOPEHHOIO BEILIECTBA

Bcero 3aganuii — 34; U3 HUX

0 TUITY 33/IaHUI: C KPATKHUM OTBETOM — 28, C pa3BEPHYTHIM OTBETOM — 0;
1o ypoBHto cinoxxknoctu: b —17; I1—11; B - 6.

MaxkcuManbHBIA IEPBUYHBIN Oaiut 3a padoty — 56.

O6miee Bpemsi BeIMOJHEHUS padoThl — 3 yaca 30 munyT (210 Mun.)

HNudopmannonnoe odecnevyenne mporpaMmmbl
HopmarusHnas 0a3a
1) O6s13aTeNnbHBIE MUHIUMYM COJICPXKAHUS CPEHEr0 (IIOJIHOTO) 00111ero o0pa3oBaHus M0 XUMUU 2)
®enepalibHbIN KOMIIOHEHT FOCY/IapCTBEHHBIX CTAHJAPTOB OCHOBHOT'O OOILEr0 ¥ CPEAHETO (IIOJIHOTO)
o011ero o0pa3oBaHus M0 XUMUU
3) Cnenudukanms 3K3aMCHAIIMOHHOM PabOThI M0 XUMHHU €IMHOTO TOCYAapCTBEHHOT0 3k3amena 2024 ro.
4) Kogudukarop 31eMEHTOB COACPKAHUS 10 XUMUU JI1 COCTABIICHUS! KOHTPOJIBbHBIX U3MEPUTEIbHBIX
MaTepHaJiOB €MHOTO rOCyIapCcTBEHHOTrO dK3aMeHa 2024 rox.
Jluteparypa ans yuuressi (MeToAU4eCKAas M0 NOAr0TOBKe MKOJLHUKOB K EI'D mo xumumn)
HMannexo B.M. Kak Hay4nTh IIKOJBHUKOB pelIaTh 33J1a4y 10 opranndeckor xumuu. — M.: IIpocsemenue,
1992.
3abpoauna P.U., Conosenkas JI.A.. KauecTBeHHBIE 3a/1aun B OpraHuueckoil xuMuu. — benropon, 1996.
ITax M. Anropurmsl B 00yuenun xumuu. — M.: IIpocsemenue, 1993.
[Iporacos II.H., lntoBnu N.K. Meroanka pemenns pacuyeTHbIX 3aaad no xuMuu. — M.: IIpocBeienue,
1978.
[rpemmuep I'.M., Xoxnos A.H. Meroauka pacueTHbIX 3a1a4 1o xuMuu 8-11 kmacco. — M.: [Ipocenienue,
2001.
Enunbrit rocynapcrBenHbIi dk3ame: Xumus: 2023: koHTpoIt. m3meput. matepuanbl/ A.A.Kasepuna,
J.YO.Ho6potun, A.C.Kopomienko u ap.; nox pen. I'.C.KoBanepoit; MunuctepctBo oopazoanusi PO — M.:
[Tpoceemienne, 2023. O6bem 16 1.1
Y4eOHO-TPEHUPOBOYHBIE MAaTEPHAIIBI JJISl TIOJATOTOBKH K €IMHOMY rOCY/IapCTBEHHOMY dK3aMmeny. 2022:
Xumus/ A.A.Kasepuna, /1.10./lo6potun, A.C.Kopomenko, FO0.H.Mensenes; MunucrepctBo o0pa3oBaHus
P® — M.: Untemnekr-Lentp, 2022. O6wem 10 m.1. 3. A.A.Kasepuna, [1.10./loopotun, A.C.KopormieHko,
M.I'.Cuacruna, H.A.I'opoaunosa.
Pecypcol UHTEpHET
www.ed.gov.ru — MunuctepctBo obpazoBanusi Poccuiickoit deneparyn
www.informika.ru — LeunTp nadopmaruzaimu MunuctepcTBa oopa3oBanus PO
www.school.eddo.ru — "Poccutickoe mikoisHOE 0OpazoBaHue"
www.mediaeducation.ru — Meauaob6pa3oBanue B Poccun
http://www.shkola2.com/library/ -TekcTbl MHOTHX IIKOJBHBIX Y4COHUKOB
www.school.mos.ru — caiit "[koapHUK"
http://www.nsu.ru/biology/courses/internet/main.html - Pecypcsl o xumuu
http://infomine.ucr.edu/search/bioagsearch.phtml - basa gaHHBIX 10 XUMHUH.
) http://www.rnmc.ru/pro/bio/bio.html - BeOcaiit mynpTuMenna neHTpa, cTpaHuuka moaaepxku DU
«xumus 6-11 kmace
10.  http://www.en.edu.ru/db/sect/1798/ - EcrecTBeHHO-Hay4YHBIil 00pa30BaTENbHBIN MTOPTAI
JJIeKTPOHHBbIE YUyeOHbIe MOCO0U:
1. VYuebHoe 31eKTpoHHOE Mocodue «Ypoku xumun». Kupumn u Medoauid.

CoNoUA~WNE
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2. VYuebHoe anexkTporHoe mocodue «xumus 8-9 kmace» Kupmmn u Medomuit
3. ITonHbli HHTEPAKTUBHBIN Kypc XUMUU «DU3UKOH»
4, bonwsmas samuknoneaus Kupumia u Medoauii

Crpykrypa KUM EI'D

Kaxx b1t BapuaHT 3K3aMEHAIMOHHOM pabOTHI IOCTPOCH MO €UHOMY IIJIaHy: paboTa COCTOUT U3 IBYX
YyacTeH, BKIIOUAIONMX B ce0s1 34 3amanusl.
Yacte 1 coaepxut 28 3agaHuii ¢ KpaTKUM OTBETOM, B UX yucie 17 3aganuii
0a30BOr0 YpOBHSI CII0)KHOCTH (B BApHAHTE OHU MPUCYTCTBYIOT MOA HOMepamu 1-5,
10, 11, 13, 17-21, 25-28) u 11 3aganuii MOBBIIICHHOT'O YPOBHSI CIIOKHOCTH (UX TOPSIKOBBIC HOMepa: 6—9,
12, 14-16, 22-24). Yactsb 2 copepxuT 6 3a1aHUil BBICOKOTO YPOBHS CIIOKHOCTH C Pa3BEPHYTHIM OTBETOM.
DT0 3amanus 1o Homepamu 29—-34.
OOmue cBeIeHUs O pacIpeIeICHUH 3a/JaHUH 110 YacTsAM YK3aMEHAIIMOHHON PabOThI M IX OCHOBHBIX
XapaKTEPUCTUKAX MPEICTaBlICHbI B Tabmue 1.

Tabnuya 1. Pacnpedenenue 3a0anuil no 4acmsam 3K3aMeHAYUOHHOU pabombl

Yacts Komny | Makcumanp | [IpouieHT MakcumMalibHOro nepBUYHOro Oamna 3a | Tumn 3agaHuit
paboTBl | €CTBO | HBIU BBIIIOJIHEHME 3aJJaHUI JAHHOW IPYIIIBI OT

3aJJaHM | IEepBUYHBIA | oO1ero

i Oat MaKCUMaJIbHOTO TIEPBUYHOTO Oasuia

3a BCIO paboTy, paBHOTO 56

Yacte 1 | 28 36 64,3 3agaHus ¢ KpaTKUM
OTBETOM

Yacts 2 6 20 35,7 3amanus ¢
Pa3BEPHYTHIM
OTBETOM

Hrtoro 34 56 100

Pacnpenesenne 3anannii Bapuanta KUM EI'D no conep:xanuio, npoBepsiecMbIM TPeOOBAHUAM K
pe3yJbTaTaM O0CBOEHHsI OCHOBHON 00pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero oomero oopasosanus [Ipu
omnpeneneHuu koiamuectsa 3ananuii KM EI'D, opueHTHPOBaHHBIX Ha TIPOBEPKY YCBOCHUS Y4€OHOTO
Marepualia OTIeJIbHBIX OJIOKOB / COJICpIKaTEIbHBIX JIMHUN, YUUTHIBAJICS MIPEXK/IE BCEro 00bEM, 3aHUMAaEeMBbIi
MMHU B COJICp)KaHUH Kypca XuMun. Hanpumep, NIprHATO BO BHUMaHHUE, YTO B CUCTEME XUMUYECKUX 3HAHUH,
B)XHEHIITYIO POJIb B MOJI'OTOBKE BHIMTYCKHUKOB 3aHUMAIOT 3JICMEHTBI COJIEPKATEILHOTO OJI0Ka
«Teoperndyeckre 0CHOBBI XUMUMY. [10 3TOM IpUYMHE CyMMapHas JI0JIs 33JJaHHi, IIPOBEPSIOIINX YCBOCHHUE
€ro COJIepaHus, COCTaBMJIa B IK3aMEHAIMOHHOM padoTe 38% OT 00111eT0 KOJIMYECTBA BCEX 3a/IaHH.
[IpencraBneHue o pactpeaesieHUH 3aJaHHid TI0 BCEM COJIEPIKATEILHBIM OJIOKaM / COJepKATEIbHBIM JTHHUASM
naét Tabmuna 2

Tabauya 2 Pacnpedenenue 3a0anuti 9K3aMeHAYUOHHOU pabomuvl NO COOEpHCamenbHbuIM O1oKam /

CO0epAHCamenbHbIM TUHUAM KYPCA XUMUU

ConepxatenbHble pa3zesnsl KonnyectBo 3ananuii
Bea Yacrs 1 Yacts 2
pabora
1Teopernueckre OCHOBBI XUMHUH: COBPEMEHHBIE MPEJICTABICHUS O 12 10 2

cTpoeHuu aroma, [lepronnueckuii 3akoH u [lepuoamueckas
cucTeMa XxuMuaeckux sneMeHToB J[.M. MeHnneneeBa, XuMudecKas
CBSI3b U CTPOEHHUE BEIIECTBA; MHOTOOOpa3nue U 0COOCHHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUN

2 OCHOBBI HEOPTraHNYECKOW XUMHHU: KJIacCU(UKALINA U 6 5) 1
HOMEHKJIaTypa, OCOOEHHOCTH COCTaBa, CTPOCHHUS, XUMHUYECKUE
CBOMCTBA M T€HETHUYECKAsl CBsI3b BEILIECTB PA3JINYHbIX KJIACCOB

3 OCHOBBI OpraHUYECKON XUMHH: Kiaccuukanus u 8 7 1
HOMEHKJIaTypa, 0COOCHHOCTH COCTaBa U CTPOCHHUS, XUMHUIECCKIE
CBOWCTBA M T€HETHUYECKAs! CBSI3b BEIIECTB PA3IMYHBIX KJIACCOB
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4 XuMUsS 1 KU3Hb: YKCIIEPUMEHTAITBHBIE OCHOBBI XUMHH, OOIIIHE 2 2
Hpe,Z[CTaBJIeHI/Iﬂ (6] HpOMLIH_UICHHLIX cnoco6ax HOJIy‘-IeHI/ISI
BAXKHEHMIINX BEIECTB

5 Tumbl pacuéTHBIX 3a7a4 6 4 2

Hroro 34 28 6

JlonoJIHUTe/IbHbIE MATEPUAJILI U 000PYI0BaAHUE
[lepeueHb AOMOIHUTENBHBIX MaTEPUATIOB U 000PYA0BaHNUS, UCIIOIb30BaHUE KOTOPBIX pa3pelieHo npu
nposenenuu EI'D, yrBepkaaercs mpukazom Munnpocsemenust Poccun u Poco6puanzopa.
K kaxxmomy BapraHTy 9K3aMEHAI[MOHHOMN pabOThI MPUIIAratoTCs CIEAYIOIINe
MaTepUabl:
— [lepuoanueckas cuctema xumudeckux 3seMeHToB JI.J. Menneneena;
— Ta0nMIa paCTBOPUMOCTH COJIEH, KUCIOT U OCHOBAHUH B BOJIC;
— DIIEKTPOXUMUYECKUHN psAJl HAPSHKEHUI METaIOB.
Bo Bpemst BbIIOJIHEHUS DK3aMEHALIMOHHON PabOThI 0 XUMHUH Pa3peracTcst
UCIOJIb30BaTh HEMPOrPAMMUPYEMBIN KaTbKYIATOP.

Cucrema oleHUBAHMSA BBINOJHEHHUS OTAeIbHbBIX 3aJaHUI ¥ IK3aMEHAIHOHHOM padoThI B LeJIOM
OneHnBaHue MPaBUIHLHOCTH BBIOJHEHUS 33aJaHU, IPEAYCMATPUBAIOIINX KPATKUIl OTBET, OCYIECTBIISIETCS
C MCIIO0JIb30BAaHUEM CIIELUANIbHBIX alapaTHONPOrpaMMHBIX CpeACTB. [IpaBUIbHOE BBIOIHEHHE KAXKIOTO U3
3amanmii 1-5, 9-13, 16-21, 25-28 ouenuBaetcs 1 6amioM. 3alaHue CYUTAETCS BBITIOJIHEHHBIM BEPHO, €CITH
OTBET 3aMucaH B Toi Gopme, KoTopasi ykazaHa B MHCTPYKIIMH IO BBITIOJHEHUIO 3a/1aHUS, M TOTHOCTHIO
COBITIAJIACT C ATAJIOHOM OTBeTa. B oTBeTax Ha 3anmanus 1, 3,4, 11, 12, 13, 17, 18 nops1ok 3arucu CUMBOJIOB
3HaueHus He umeeT. [IpaBriibHOE BBITIOJIHEHHE KXI0T0 U3 3a1anui 6, 7, 8, 14, 15, 22, 23, 24 oneHnuBaercs
2 Gannamu. 3aJaHle CYMTAETCS BBITIOJTHEHHBIM BEPHO, €CIIM OTBET 3alKCcaH B TOH (popme, KoTopas ykazaHa
B MHCTPYKLIMU IO BBIIIOJHEHUIO 3aJJaHKsl, U [TOJIHOCTHIO COBIIAJIAET C ATAJIOHOM OTBETA: KayK/Jblii CUMBOJI B
OTBETE CTOUT HA CBOEM MECTE, JTUIIIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBnsiercs 1 6amn, ecnu Ha
J000M 0/1HOM MO3UILIMK OTBETA 3alMCaH HE TOT CUMBOJI, KOTOPBII MPECTABIIEH B 3TaJlOHE OTBeTa. Bo Bcex
Ipyrux ciydasx BeicTaBisieTcs 0 6amioB. Eciu KonruecTBO CHMBOJIOB B OTBETE 0oJibIie Tpedyemoro,
BbIcTaBisgeTcs () 0anIoB BHE 3aBUCUMOCTHU OT TOTO, OB JIM yKa3aHbl BCE HEOOXO0IMMbIE CUMBOJIBI.
Pa3BEpHyTHIEC OTBETHI MPOBEPAIOTCS 110 KPUTEPHUSAM IKCIEPTAMHU MTPEIMETHBIX KOMHUCCHI CyOBEKTOB
Poccuiickoit @enepanuu. 3aganus yactu 2 (¢ pa3sBEPHYTHIM OTBETOM) MPEIYyCMaTPUBAIOT POBEPKY OT
JBYX /10 TSTH 3JIEMEHTOB OTBETA. 3aJIJaHUS C Pa3BEPHYTHIM OTBETOM MOT'YT OBITh BHITIOJTHEHBI
BBIIIYCKHUKaMH pa3InYHbIMU ciocoOamu. Hannume kaxaoro tpedyeMoro sineMeHTa OTBeTa oleHUuBaeTcs 1
0aJIoM, MOATOMY MaKCUMaJIbHAS OIIEHKA BEPHO BBHIMOIHEHHOTO 3aJJaHHs COCTABIISET OT 2 J10 5 6aioB: 3a
BEITIONTHEHME 3a1aHnii 29 u 30 MOXHO TIOyYuTh 10 2 Oayia; 3a BeImoTHeHHe 3anannii 31 u 34 — no 4 Gaa;
3a BBITIOJTHEHUE 3a1aHus 32 — 5 6aioB; 3a BeIMoNHEHHE 3a1anus 33 — 3 6amna. [IpoBepka BIMOTHEHUS
3aJlaHuM YacTH 2 OCYIIECTBIISETCS Ha OCHOBE MTO3JIEMEHTHOI'O aHAJIM3a OTBETa YYaCTHHUKA dK3aMeHa
B COOTBETCTBUU C KPUTEPUSMHU OLIEHUBAHMS BHINOJIHEHUs 3a1anus. B coorBerctBuu ¢ [lopsakom
MIPOBEJICHUS TOCYJApPCTBEHHOM UTOTOBOI aTTecTaluu o o0pa3oBaTeIbHBIM IIPOrpaMMaM CPEeIHETO OOIIEeTo
oOpazoBanus (npukaz Munnpocsenienust Poccun u Poco6pranzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBad MunioctoM Poccun 15.05.2023 Ne 73314) «81. IlpoBepka sKk3aMeHaIIMOHHBIX paboT
BKJIIOYAET B ceO0sl:

1) mpoBepKy U OlleHHBaHHE NMPEAMETHBIMU KOMHCCUSMHU 0TBEeTOB Ha 3ananus KM nns nposenenust EI'D ¢
Pa3BEPHYTHIM OTBETOM <...>, B TOM YHCJI€ YCTHBIX OTBETOB, B COOTBETCTBUH C KPUTEPUSIMH OLIEHUBAHUS 110
COOTBETCTBYIOIIEMY YY€OHOMY IIPEIMETY, pa3paboTka KOTOPhIX opranusyercs Pocoopramzopoml <...>TIlo
pe3yabTaTaM NEPBOM U BTOPOM MPOBEPOK IKCIEPTHI HE3ABUCUMO JPYT OT ApYyra BHICTABISAIOT IEPBUYHBIE
Oasutbl 3a Kaxabli oTBeT Ha 3aanust KM s nposenenus EI'D ¢ pa3BEpHYTHIM OTBETOM <...>

B ciyyae cymiecTBEHHOTO pacXoKICHHS B IIEPBUYHBIX OaiiaxX, BHICTABICHHBIX JBYMsI SKCIIEpTaMH,
HazHayaeTcs TpeThs nposepka. CylIeCTBEHHOE PaCX0XKACHHUE B IEPBUYHBIX Oalljlax ONpesesieHo B
KPUTEPUSX OLIEHWBAHUS MO COOTBETCTBYIOIIEMY yUeOHOMY MPEAMETY, pa3paboTKa KOTOPBIX

opranusyercsi PocoOpHan3zopoM. DKcepTy, OCYIIECTBISIONIEMY TPEThIO TPOBEPKY, MPEIOCTABISACTCS
nH(popMaLKs 0 IEPBUYHBIX OaiiaX, BHICTABIEHHBIX IKCIEPTaMU, paHee MIPOBEPSIBIIMMH SK3aMEHAIIHOHHYIO
paboTy».




[OKYMEHT NOANMUCAH SNEKTPOHHOMN NOANUCHIO.
1. CyliecTBEeHHBIM CUUTAETCS PACXOXKIAECHUE MEXKy OalllaMi, BBICTABIIEHHBIMU MIEPBBIM U BTOPBIM
sKCHepTamMH, Ha 2 uiau 6osee 6asuia 3a BBITOJHEHHE J1000r0 u3 3aganuii 29-34. B 3ToM citydae TpeTHii
9KCIEPT MPOBEPSIET OTBETHI TOJIBKO HA T€ 3aJjaHUs, KOTOPbIE BBI3BAJIU CTOJIb CYIIECTBEHHOE
pacxokJieHue.
2. PacxoxaeHue B pe3ysbTaTax OICHUBAHUS JBYMs SKCIIEpTaMH OTBETA Ha OJHO M3 3amanuii 29—34
3aKJIFOYAETCsl B TOM, YTO OJMH 3KCIEPT yKa3all Ha OTCYTCTBHE OTBETA Ha 3aJlaHUE, a APYroil BBICTABUII 32
BBINOJIHEHHUE 3TOI0 33/1aHUs HEHYyJIeBoM Oaul. B 3ToM ciydae TpeTHii sSKcrepT npoBepsieT TOJIbKO OTBETHI Ha
3aaHuA (110 BCeM KPUTEPHSIM OIICHUBAHUS TaHHOTO 33aHus ), KOTOPBIE OBLIM OLICHEHBI CO CTOJb
CYIIECTBEHHBIM pacxokJeHueM. CUTyaluu, B KOTOPBIX OAMH SKCHEPT yKaszajl Ha OTCYTCTBHE OTBETA B
HK3aMEHAIIMOHHOH paboTe, a BTOPOi SKCIEPT BHICTABIII HYJIEBOM Ol 32 BHIIOJIHEHUE 3TOTO 33aJaHUs, He
SBJISIIOTCS] CUTYalUsIMH CYLLIECTBEHHOI'O PAaCXO0XKAECHUS B OLICHUBAHUU.
MaxkcuMamnbHbBIH epBUYHBINA 0aJlT 32 BBITOJHEHNE 3K3aMEHAIMOHHON paboThl — 56.
Ha ocHoBe pe3ysibTaTOB BBINOJIHEHUS BCEX 3alaHUM pabOThl OIpeAeIsOTCS
NEepBUYHBIE OAJIJIBI, KOTOPBIE 3aTeM MEPeBOAATCS B TecToBbIe 1o 100-0auipHOM
1IKae

N3menennss B KUM 2025 roga no cpasuenuio ¢ KUM 2024 rona
W3menenus cTpykTypsl U cogepxanus KM oTcyTCTBYIOT.
BueceHbl KOppeKTHBBI B MOJIENb 3a7aHusl 17: BMECTO 3a7jaHKsl Ha BBIOOP HECKOJIBKUX BapUAHTOB OTBETA
OyZIeT UCII0JIb30BaHO 33[aHUe HAa YCTAaHOBJIEHNUE COOTBETCTBHS MEX Y MO3ULIUSAMH JIBYX MHOKECTB.
Cnucok yyamuxcs, npoxoasimux I'MA no xumuu B popme EI'I:
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NupuBuayanbHbIA TEMATHYECKUA MAPIIPYTHBIN JUCT M0 MOAroToBKe K cnave EI'D no xumun

yyaiue 11 knacca MKOY «COHI Ne 31»
Ne Tema Buabl KoHTpOJISI
n/n Kon | Teop | IlpakTuka (Tecr) OtpaboTka
crneK | Ms (TecT)
T Max. | Hoayue | Max. | [oayue
0L HHBII oaJIa HHBII
0aJ1L1 0aJL1

1 TeopeTuyeckue 0OCHOBbI XUMHMHU

1

Crpoenue BeniectBa. CoBpeMeHHast MOZIETb CTPOSHHMS aToMa. Pacripeenenne 3JeKTpOHOB M0 SHEPTeTHYECKUM
ypoBHsM. Krnaccupukanus XuMUUeCKHUX 53JeMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTHUECKHX YpPOBHEU
aToMoB (s-, pP-, d-aemenToB). OCHOBHOE U BO30YKAEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAsE KOH(UTyparus
aToma.

Banentneie anekTponbl Ilepuoguueckas cucrema xumuueckux sneMeHtoB .M. MenneneeBa. @usnueckuid
cmbicn Ilepuoanueckoro 3akonHa JI.JMI. MenpeneeBa. [lpuunMHBI M 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
AIIEMEHTOB M MX COEAMHEHHH MO MepUojaM U rpynnaM. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJIOPOAHBIX  COEIWHEHHIA, BBICIIUX  OKCHJOB U THIPOKCHOB BanentHocTb.
DIEKTPOOTPULATEIBHOCTb.

Crenenb okucineHus  Buasl xumuueckoil cBs3M (KOBaJIeHTHAs, MOHHAs, METaJUIMUecKas, BOJOPOIHAs) U
MexaHu3Mbl €€ oOpasoBaHUs. MEXMONEKYISIpHbIE B3aUMOJEHCTBHS. BeriecTBa MOJNEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHMsI. THIBI KPUCTAIIINYECKAX PEMETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUTMYECKON PEIIETKU

Xumnueckast peaknus. Kiaccudukanusi XMUMUYeCKAX PEaKkUid B HEOPTaHUYECKOW M OPraHUYeCKOW XHMHH.
3aKkoH coxpaHeHHs Macchl BemecTB CKOPOCTh peakiny, e€ 3aBUCUMOCTh OT pa3nuHbIX (pakropos TemsoBeie
3hdeKThl XUMHUYECKUX peakiuil. TepMoxuMmudeckue ypaBHeHHs.  OOpaTumble peakiuu. XHUMHYECKOe
paBHOBecue. PaKTOPHI, BIMSIOLIME HA COCTOSIHUE XuMudeckoro pasHosecus. [Ipunnun Jle Ilarense

Onexrpoauruueckas nucconnanys. CuiibHble U cinadble 3neKTponuThl. Cpela BOAHBIX PAacTBOPOB BELIECTB:
KHClIasgs, HeWTpayibHas, mienodHas. CremeHp aucconuanuu. Peakiuu WOHHOTO oOMeHa [ 'HMaposim3 colew.
Wonnoe npowussenenre Boasl. Bomoponnsrii mokazatens (pH) pactBopa CriocoOs! BeIpakeHHsT KOHIIEHTPAUN
pacTBOpOB: MaccoBas JI0JII PacTBOPEHHOIO BEIECTBA, MOJISIpHAas KOHUEHTpauus. HacelmeHHsle u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamuioruaparsl.

OKHCIANTENBHO-BOCCTAHOBUTENbHBIE peakiuu. IloBeneHne BemiecTB B cpefax C pasHbIM 3HadeHueM pH.
MeToabl 3IeKTPOHHOTO OanlaHca. DJIEKTPOJIU3 paCTBOPOB U PACIJIaBOB COJIEH
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2 OCHOBBI HEOPraHNYeCcKOil XUMUH

7 XuMHYeCcKHe CBOKMCTBAa BaXKHEHIIMX METAIIOB (HATPHMA, Kamui, KaJbIMA, MarHWHA, aTIOMHHHHN, IHHK, XpOM,
JKeJe30, Me/lb) U uX coeauHeHuil. OOIIre crmoco0b! MOTyYeHUsI METAJUIOB. XUMUYECKHE CBOMCTBA BaKHEHIIINX
HEMETaIJIOB (TaJOreHoB, cepbl, a3oTa, Qocdopa, yriaepoga M KpPEeMHHUS) U UX COCOUHEHUH (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KHCIOT, BOJOPOAHBIX COSANHEHUH).

8 I'eHeTnueckast cBA3b HEOPraHWMYECKHX BELIECTB, NPUHAISKAINX K Pa3IM4YHBIM KiaccaM. MneHtuduxanys

HCOPraHnv4CCKux COGILI/IHCHI/II‘/'I. KauecTBeHHBIC PCaKIM Ha HCOPraHNMYCCKNEC BCUICCTBA 1 MOHBI

3 OCHOBBI OPraHMYecKOi XUMHHI

9

OCHOBHBIE TIOJIOXEHHS TEOPUH XHMHYECKOTO CTPOEHUS OpraHmdeckux coenuHeHwii A.M. bytneposa.
YriepoaHblil CKEIET OPraHUYECKON MOJIEKYJIbL.

10

KpaTHOCTh XMMUYECKOW CBS3HM. G- U T-CBS3H. Sp3-, SP2-, SP-ruOpuaM3anuu OpOUTaeii aTOMOB YIJIepoja.
3aBUCUMOCTD CBOMCTB BEIIECTB OT XMMHUUYECKOTO CTPOCHHUS MOJIEKYII.

11

Fomomnoru. T'omonormueckuid psin. M3omepuss u  wm3omepbl. [loHsTHE O QYHKIHOHATBHOW TpYyIIIE.
OpueHTamoHHbIE (PEKTH 3aMEeCTHTENCH.

12

IIpencraBnenne o Kiaccuukanuu  OpraHWdeckux  BemlecTB. CucTeMaTHYeckas  MeEXTyHapoIHas
HOMEHKIIATypa W TPUHIMITEI 00pa30BaHMs HA3BaHWK OpraHUYEcKHX coenuHeHwnid. CBOOOMHOpPAINKAIBHBIN U
WOHHBIN MexaHu3Mbl peakiuu. [loHstre o Hykieoduie u aekrpoduie. [Ipasmio Mapkosuukora. [Ipasuio
3aiirena.

13

Ankanpl. XUMHYECKHE CBOMCTBA aJKaHOB: raJIOTCHUPOBAHUC, ACTUAPHUPOBAHUC, TCPMUUYCCKOC PA3JIOKCHUC,
KPCKHHI', U30MCpU3alusa, ropeHuc. HonyquI/Ie aJIKaHOB. HI/IK.]'IO&J'IKaHLI. CHeLII/ICI)I/IKa CBOICTB OUKJIOAJIKaHOB C
MaJIbIM pa3MCpOM IHMKIIA. PeaKHI/II/I MMPUCOCAMHCHUA U paJUKaJIbHOI'O 3aMCIICHU .

14

Ankenpl. XVUMHYECKHE CBOWCTBA: pEaKIWH TNPUCOSAWHEHHS (TaJOTeHUpPOBaHWE, THIPUPOBAHUE,
TUAPOTAIIOTEHUPOBAaHUE, THUApATAIl¥sl), TOPSHHSA, OKWCICHHA | TOoJuMepu3anuu. lIpoMplnmieHHple U
nabopaTopHbIe CIIOCOObI MOTYYCHUS aTKEHOB

15

AJ'IKa,I[I/IeHLI. XuMuyeckue CBOIICTBa AJIKaIUCHOB! peakunn MMPUCOCANHCHHNA (FI/LI[pI/IPOBaHI/Ie,
FaﬂOFeHI/IpOBaHI/Ie), TOpCHUS U NOJIMMEPHU3AIUH. HOJIy‘lCHI/Ie aJIKaIMCHOB.

16

AnkuHBL. XMMAYECKHE CBOWCTBA: pEaKkIMU MpHCOeAnHEHUs (TaJoreHHpOBaHNE, THAPHUPOBAHHE, THApATAIN,
THUAPOTAIIOTEHUPOBAHUE) KaK CIIOCOO IIOJIydeHHUs TOJIMMEPOB W JAPYTHX MOJE3HBIX NPOAYKTOB. Peakumu
3aMelleHus. ['opeHue aneTuieHa Kak HCTOYHHMK BBICOKOTEMIEPAaTYpHOIO IUIAMEHM AJII CBapKH M PE3KHU
MeTaiioB. [lpuMenenne aneTuineHa
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17

ApeHpl. XUMHUYECKHE CBOHCTBa O€H30J7a: peakuuu SJICKTPOQUIBHOTO 3aMelleHus (HUTPOBaHUE,
rajJoreHMpoBaHue), MPUCOCTUHEHUs (TUAPUpOBaHUE, ranoreHupoBaHue). Peakuusi ropenus. OcobeHHOCTH
XUMHYECKHAX CBOMCTB Toxryona. [lomydenne GeHzona.

18

Crouprtel. [IpenenbHble OTHOATOMHBIE CIHPTHL. XHWMHUYECKHE CBOWCTBA: B3aMMOICHCTBHE C HATpHEM Kak
Croco0 YCTAaHOBJICHUS HaIWYMs THAPOKCOTPYIIIBI, C TaJOreHOBOJOPOJaMH Kak CHOCO0 MONydeHUS
pacTBOpHUTeNel, BHYTPHU- U MEXKMOICKYJspHas nerunpatanus. Peaxuus ropenus. [lomydenuwe sTaHona:
peakiusi OpOKeHHS TIIOKO3bI, THApATAIlUs STHICHA. OTHICHIJINKONb W TIHUIEPUH KaK IPEICTaBUTENN
MpeNIeTbHBIX MHOTOATOMHBIX criupToB. DeHon. Xwumudeckne cBOHCTBa (eHoNa (peakuuu C HaTpUeM,
TUAPOKCHJIOM HaTpus, Opomom). [Tomyuenue denona

19

Anpneruibl. XUMHUYECKHE CBOWCTBA TPEACTbHBIX ANBJCTHIOB: THAPUPOBAHUE, KAYECTBCHHBIC PEAKIIUU Ha
KapOOHWIBHYIO TpyHmy (peakiusi «cepeOpsHoro 3epkanay», B3aumojeictBue ¢ ruapokcugom menu (II)).
HonyquHe MIpEeACIbHBIX AJBACTUAOB: OKHCICHUEC CHHUPTOB, TrUApaTaliMd alcTUJICHA. AHCTOH KakK
npeacTaBUTeNb KeToHOB. OCOOEHHOCTH PEaKLMU OKUCICHHS alleTOHa.

20

KapOonoBbie KUCTOTHI. XUMHUYECKHE CBOWCTBA MIPEAETIbHBIX OJHOOCHOBHBIX KApOOHOBBIX

KuCIOT. OcOOEHHOCTH XUMHUYECKUX CBOHCTB MYPaBbUHOW KUCIOTHL [loydeHne mpenenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT: OKUCIICHHE aJIKAaHOB, AJIKEHOB, MIEPBUYHBIX CIIUPTOB, allbJACIHI0B. BrIcine npeaenbHbie
U HelpeJeabHble KapOOHOBBIE KHCIIOTHI.

21

Crnoxuable 3¢upsl 1 kupbl. CIocOObI MONyYeHHsT CIOKHBIX 3(UpoB. OOpaTUMOCTh pPEeaKIUK. dTepH(PUKAIIH.
[TpumeneHue CIIOKHBIX 3()UPOB B MUIIECBOW U MapPIOMEPHOI MPOMBIIUIEHHOCTH. JKUPBI Kak CIOXKHBIE d(UPHI
TJIUIEPUHA W BBICIIMX KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOWCTBA JXHPOB: THAPHPOBAHUE, OKHCIICHHE.
I'maponums, WM OMBUICHHE, KUPOB KaK CHOCOO NPOMBIIUICHHOTO MOJYYSHHUS COJICH BBICHIMX KapOOHOBBIX
KHCJOT. MBIIA KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT.

22

XHUMHYECKHe CBOMCTBA TIIOKO3BI: PEAKIIMU C YYaCTHEM CHHPTOBBIX U ANbAETHIHON TPYII U MOJOYHOKHUCIOE
Opoxenue. IlpumeHeHne IIOKO3bl, €€ 3HAUEHHE B JKU3HEAEATENLHOCTH OpraHu3Ma. Jucaxapuasl: caxaposa,
MasibTO3a. BoccTaHaBiaMBalOLIIMEe W HEBOCCTAHABIMBAIOIIME AWCaxapuabl. [HIponus3 Iucaxapuuos.
INonucaxapunel: kpaxman, miukoreH. CTpoeHHE MaKpOMOJEKYJd Kpaxmaja, [JIMKOT€Ha U IEeJUIIOJIO3bI.
dusnueckre CBOMCTBA KpaxMaia WU LEJUII0N03bl. XMMHUECKHE CBOICTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAS
peakuus ¢ MoIoM. XMUMHUYECKHUE CBOMCTBA LIEJUIIOI03bL: THIPOJIN3, HOoMydeHre 3GupoB Lentrono3sl. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, al[eTaTHBINA MIETK).

23

AMuHBI. AMHMHBI KaK OpPraHM4YCCKUEC OCHOBAHUA: pCaKIHNHU C BOHOﬁ, KHCJIOTaMH, p€aKlus ropCHUs. AHUIIMH KaK
MNpEeACTABUTCIIb apOMATUYCCKUX AMHUHOB. XUMHYCCKHE CBOMCTBA aHMIIMHA: B3aHMO,I[CI710TBHC C KHCJIOTaMH,
6p0MHOﬁ BOHOﬁ, OKHCJICHHUE. HonyquHe AMHWHOB QJIKWJIUPOBAHUCM aMMHAKa HW BOCCTAaHOBJICHHUCM
HUTPOIIPOMU3BOAHBIX YITIEBOJOPOOOB.

24

AMHUHOKHUCIIOTBI U O€JKH. AMHMHOKHCIOTBI Kak aM{QoTepHble oOpraHndyeckue coeanHeHus. OCHOBHBIE
AMHHOKHUCIIOTHI, 00pa3ytomune 0enku. XuMUYecKue CBOWCTBA OENKOB: THIIPOJIN3, JeHATYpAallnsl, KAYeCTBEHHbIC
(1IBeTHBIE) peaKIiy Ha OEIKH.
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25 | CtpoeHue U CTpPyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOMCTB MOJUMEPOB OT CTpOEHHUs Mojekyd. OCHOBHBIC
CIOCOOBI TMOJIYYCHUSI BBICOKOMOJICKYJISPHBIX COCAMHCHUHN: PEaKlUW IMOJIMMEPHU3aIMi W TIOJUKOHICHCAINH.
Kiraccudukanus BoiaokoH. aeHTHGHKAAS OPTaHUYECKUX COCTUHEHHUH.

26 | PemieHue skcriepMMEHTANBHBIX 33/1a4 HA PAaClIO3HABAHUE OPraHUYECKUX BeUIECTB. | eHeTHUYeCcKas CBA3b MEKIY

KJIaCCaMU OpPraHU4YCCKUX COCIUHCHUI

4 XuMus ¥ JKH3HL

27

Xumus B TOBcemHEBHOH ku3HH. [lpaBmia Oe3omacHOW pabOTHl € EIKWMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMHU OBITOBON XMMHH. XUMHS U 3A0POBhE. XUMHUS B MEIUITMHE. XUMHS M CEIBCKOE
X03UCTBO. XUMUS B IPOMBIILIICHHOCTH.

28

XWMUS ¥ DHEPreTHKA: IPUPOAHBIN U MOMYTHBHIA HEPTIHOH Ta3bl, X COCTaB M Hcmoib3oBanue. CoctaB HEpTH U
e€ nepepaboTka (MPUPOAHBIE UCTOUHUKH YTIEBOJ0POJIOB)

29

XUMUS ¥ 3KOJIOTHs. XUMUYECKOe 3arpsi3HEHUE OKPYIKAIOIIeH CPeIbl U ero mocieacTBis. OXpaHa ruapocdepsl,
MoYBbI, aTMocdepsl, (Iopsl u (ayHbBl OT XMMHYECKOro 3arps3HeHus. [IpobiemMa OTXOMOB W TOOOYHBIX
NPOAYKTOB. AJNbTEPHATUBHBIE HMCTOYHHMKU HSHepruu. OOIIMe MpeacTaBiIeHUs O MPOMBIIIICHHBIX crocodax
MOJTY4YeHUS] XUMUIECKHX BEIIeCTB (Ha MPUMEpe MPOU3BOICTBA AMMHUAKa, CEPHON KHCIIOTHI).

30

UépHas u nBeTHas MeTannyprus. CTEKIO M CHWIMKATHAs MPOMBIIMIIECHHOCTh. IIpoMBIUIEeHHAs opraHudeckas
xumust. CoIpb€ U1 OpraHndecKoy MPOMBIIIEHHOCTH

5 Tunbl pacuyéTHBIX 32124

31 | Haxoxnenue MonekyisipHOW (OPMYIBI OPraHWYECKOTO BEIIECTBA 10 €ro IUIOTHOCTH M MAacCOBBIM JIOJSAM
3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WM 1O MPOJAYKTaM CrOpaHUsl.

32 Pacuérer macch (00BEMa, KOTMYeCcTBa BEIIECTBA) MPOITYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIECTB JIAHO B N30BITKE
(nMmeet mpuMecH).

33 | Pacu€rsl MaccoBO win 00BEMHON JTOJIM BBIXOJIA TIPOAYKTA PEAKIIMH OT TEOPETHUESCKH BO3MOKHOTO
Pacuérel TeroBoro apdexra peaximm.

34 | Pacuérel 0OBEMHBIX OTHOIIEHWHA Ta30B MPU XUMHUYECKUX peaknusax Pacdy€rer maccwl (00BEMa, KOIUYeCTBa

BEIIECTBA) MPOJYKTa PEaKIuH, €CJIM OJHO W3 BEIECTB JAaHO B BHJIE PACTBOpa C OIpPENeNEHHON MaccoBOU
JIoJIeH paCTBOPEHHOTO BEIIECTBA

IIpumeyanus:
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NuauBuayanbHbIH MAPIIPYTHBIN JHMCT 10 NoAroToBke K caaye OI'I(I'NMA) no xumuu y4yanyg

11 kiracca MKOY «COI Ne 31 . Bocrox»

IIpoBepsieMble 3JIeMEHThI COAEPKAHUS

Yp.
CI0K
H.

Bapmua
HT 1

Bapua
HT 2

Bapmua
HT 3

Bapua
HT 4

Bapmua
HT 5

Bapma
HT 6

Bapmua
HT 7

Bapmua
HT 8§

Bapmua
HT 9

Bapua
HT 10

CoBpeMeHHast MOJIeNb CTpOeHHsI aToMa. Pacripesenenue 31eKTpoHOB
0 SHEPTETHYSCKUM YPOBHAM. OCOOCHHOCTH CTPOCHHUS
SHEPreTUYECKHUX YPOBHEH aToMOB (s-, P-, d-amemenToB). OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHASI KOH(PUTYpaLns
aTtoMa. BaneHTHBIC JIEKTPOHBI

b

HCpI/IOI[I/I‘lCCKaH CHUCTEMA XUMHNYCCKHUX 3JICMCHTOB I[I/I Menpeneena.

®usnueckuii cmbica [lepuonnueckoro 3akona [I.1. Menneneesa.
HpI/I‘II/IHBI 1 3aKOHOMCPHOCTU U3MCHCHU A CBOMCTB 3JIEMEHTOB M UX
COEIMHEHUH 0 MeproAaM U rpymnmnam. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEANHEHHH,
BBICIIMX OKCHIOB

U TUAPOKCUJIOB

DNEeKTPOOTPUIIATENIBHOCT. BaneHTHOCTh. CTeneHb OKUCICHUS

Bunsl xummueckoi cBsi3u (KOBaJeHTHAsI, MOHHAS, METAJIIMYECKas,
BOJIOPOJHAS) U MEXaHU3MEBI €€ 00pa3oBaHus. MeKMOJIEKYIIpHEIE
B3aUMOJIeHCTBYS. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHwUs. THIBI KPUCTAITNYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH

Knaccugukanus Heopranndeckux BeriecTB. HomeHkmatypa
HEOPraHWYECKUX BEIIECTB

XHUMHYECKHe CBOMCTBA BAYKHEHIITNX METAIJIOB (HATPUiL, Kauii,
KaJIbIIWA, MarHui, aTFOMUHAN, ITUHK, XPOM, JKEJIe30, MEIb) U UX
coeauHeHmi. O0mMe crocoObl MOTYYEeHUS] METAIUIOB. X UMHYECKHE
CBOICTBA BYKHEHIITNX HEMETAIUIOB (TAJIOT€HOB, CEPHI, a30Ta,
(hocdopa, yriaeposa U KpeMHUs) U UX COSTUHEHUI (OKCHIOB,
KHCIIOPOCOISPIKAIINX KUCIOT, BOJOPOTHBIX

COEIIMHEHMIT). DIIeKTpoauTHYeCcKas nucconnanus. CUIbHbIE U
cima0bie AneKTpoauThl. Cpeaa BOAHBIX PACTBOPOB BEIIECTB: KUCIHAS,
HeUTpasibHasI, menodHas. CTeneHb JUCCOIUAITiU. Peakiinu HOHHOTO
oOMeHa. nenTudukanus HEOPraHMIECKUX COSTMHEHUH.
KauecTBeHHBIE peakllui HA HEOPTaHUUECKHUE BEIIECTBA U HOHBI




,ﬂ,OKYMeHT noanncaH QHEKTpOHHOP’I noanucbio.

7

XWUMHUYECKHE CBOWCTBA B)KHEHIINX METAIJIOB (HaTpUH, KaJIui,
KaJIbIIMHA, MarHui, aTFOMHHAN, ITMHK, XpPOM, JKeJIe30, MEIIb) U UX
coenuHeHwH. O0mTHe CITOCOOBI OTYYSHU METAIIOB. XUMHYECKUE
CBOWCTBA BaKHEUIINX HEMETAIJIOB (TaJIOTEHOB, CEPBI, a30Ta,
thocdopa, yriaepona U KpeMHUS) U UX COCTUHCHUH (OKCHIIOB,
KHCJIOPOJICOAEPIKAIINX KHCIIOT, BOJOPOIHBIX

COCTMHCHII)

XUMHUYECKHE CBOWCTBA BYKHEHIIINX METAJIOB (HATpUH, Kalui,
KaJIbIIMHA, MarHuH, aTTOMHHAN, ITMHK, XpOM, JKeJIe30, MEIIb) U UX
coenuHeHwH. O0mTIe CITOCOOBI OTYYSHUS METAIIOB. XUMHUIECKUE
CBOWCTBA BaKHEUIINX HEMETAIJIOB (TaJIOTEHOB, CEPBI, a30Ta,
(dhocdopa, yriaepona U KpeMHUS) U UX COCTUHEHUI (OKCHIIOB,
KHCJIOPOJICOACPKAIINX KHCIIOT, BOJOPOJAHBIX COSAUHEHUI)

I'erneTndeckast cBsi3b HEOPTaHMUECKUX BEIECTB, TPHHAICKAIINX K
pa3IUYHBIM KJIaccam

10

[IpencraBnenue o kaccuUKAMKM OPTAaHNUECKUX BELECTB.
CucremaTnueckas MEXIyHapoJHasi HOMEHKJIATypa W MPUHIIHIIEI
00pa3oBaHHs Ha3BaHUH OPraHMYECKUX COCTUHEHUH

11

OCHOBHBIE MOJNI0KEHUS TEOPUH XUMHUYECKOTO

CTPOEHHUS OpraHnyeckux coequHeHuil A.M. bytneposa. YriepoaHslil
CKeJIeT OpraHnyecKoi MoJyiekybl. KpaTHOCTh XUMUYECKOH CBSI3U. G-
U TT-CBSI3U. SP3-, SP2-, Sprudpuan3aiuu OpoOUTaIeii aToMOB yriieposa.
3aBHCUMOCTH CBOWCTB BELIECTB OT XUMHYECKOTO CTPOCHUS MOJICKYJL.
T'omonoru. 'omonoruueckuii psia. Mzomepus u uzomepsl. [lonstue o
(dyHKIMOHANBHOM Tpynne. OpueHTaIMOHHbBIE (P PEKTHI
3aMECTUTENIEH

12

XHUMUYECKHEe CBOMCTBA YTIIEBOJOPOJIOB: aIKAHOB, TUKIOATKAHOB,
AJIIKEHOB, aJIKaINEHOB, AIKWHOB, APEHOB. XUMHYECKHE CBOWCTBA
KHCJIOPOJICOJCPXKAIIUX COSIUHEHHI: CITUPTOB, PEHOIA, allbJICTUIOB,
KETOHOB, KAPOOHOBBIX KUCIIOT, CIOXKHBIX 3DUPOB, )KUPOB, YTIIEBOJIOB

13

XapakTepHble XUMHUUYECKUE CBONCTBA AMHHOB.

AMUWHOKHUCIIOTHI U OeJIKH. AMUHOKHUCIIOTHI Kak aM(pOTepHbIE
opraanyeckue coenHeHus1. OCHOBHBIE aMHHOKHUCIIOTHI,
oOpazytomue 6enku. BaxkHelimue criocoObl momyyeHns aMrHOB U
AMHHOKHUCIIOT. XUMHUYECKHE CBOWCTBA OEIIKOB: THIIPOJIN3,
JIEHaTypalusi, Ka4YeCTBEHHbIE (IIBETHBIE) peaKLIMK Ha OENIKH

14

XUMHUYECKUE CBOMCTBA YTIIEBOJOPO/IOB: aJKAHOB, [TUKJIOAIKAHOB,
AIIKEHOB, aJIKaJIMEHOB, AIKKHOB, apeHOB. CBOOOHOPAIUKATBHBIN H
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WOHHBIN MexaHu3Mbl peaknuu. [lonsTre o Hykneoduie u
anextpodmte. [Tpasuno MapkoBauKkoBa. [IpaBmiio 3aiineBa

15

XapakTepHble XHMHUUECKHE CBOWCTBA MPEIeIbHBIX 0JJHOATOMHBIX U
MHOTOaTOMHBIX CITUPTOB, (PEHOJIA, ANTBACTHIOB, KAPOOHOBBIX KUCIIOT,
CIIOXKHBIX 2GUpOB. BaxkHelme criocoObl morydeHus
KHCJIOPOJICOJICPIKAIINX OPTraHUIECKUX COSAMHCHHUN

16

I'enetnueckas cBsI3b MCXKAY KlIacCaMU OPraHNUYCCKUX COG)II/IHGHI/Iﬁ

17

Xumudaeckas peakius. Kimaccupukanus XUMHIECKUX pPEaKIii B
HEOPTaHUYECKON U OPraHWYeCKON XUMHUU. 3aKOH COXPaHEHUS MaCChI
BEIIECTB

18

CKOKOCTB peakiuy, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (aKTOPOB

19

OKHCIUTETHFHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBenenre BemecTs B
cpenax ¢ pa3HeIM 3HadeHueM pH. MeTosr anekTpoHHOTO OanaHca

20

DIIEKTPONIN3 PacIlIaBOB U PaCTBOPOB COJEH

21

T'maponus coneil. lonHoe npou3BeneHre BoAbl. BoaopoaHblil
noka3zarens (pH) pactBopa

22

Oo0partumblie peakiuy. XuMHueckoe paBHoBecHe. DakTopsl,
BIIMSIOIINE HA COCTOSIHUE XUMHUYECKOTo paBHOBecHs. [Ipuaiun Jle
IaTense

23

O6parumMbie U HEOOPATHUMbIE XUMHUYECKUE PEaKITNH. XUMHIECKOe
paBHOBecue. Pacu€Thl KoJiMuecTBa BEILECTBA, MACChl BELIECTBA WX
00BEMa ra3oB 1Mo U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe WIIN
00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKITUH BEIECTB

24

Wnentuduxaims HeOprauuyeckux coeanHennii. KauecTBeHHbIC
peakiuy Ha HEOPraHWYECKKE BellecTBa U HOHBL. VneHTnukanus
OpPraHUYECKUX COCIUHEHUM.

Pemenue skciepuMeHTaIbHbBIX 3a/1a4 HA paclio3HaBaHUE
OPraHUYECKUX BEIIECTB

25

Xumust B oBceAHeBHOM xu3HM. [IpaBuia 6e3onacHoi paboThI ¢
€KUMH, TOPIOYMMH U TOKCUYHBIMH BELIECTBAMMU, CPEICTBAMHU
OBITOBOY XMMHH. XUMUS U 3I0POBbE. XUMHUS B MEIUIINHE. XUMUS U
CEJIbCKOE X034MCTBO. XUMUS B IPOMBILIUIEHHOCTH. XUMHUSI U
9HEPreTHKa: MPUPOAHBIA U MOIMYTHHIA HEPTIHON Ta3bl, UX COCTAB U
ucnons3oBanue. CoctaB HeTH U e€ nepepaboTka (IPUPOTHBIE
WCTOYHHKH YTJIEBOIOPOIOB). XUMHUS U IKOIOTHL. XUMHUECKOE
3arpsi3HEHNE OKpY Karolel cpepl U ero nocuenctsus. OxpaHa
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runpocdepsl, MouBbL, aTMOChepbl, (GIOPHL U PayHBI OT XUMUYECKOTO
3arpszHeHus. [Ipo6iieMa 0TX0H0B 1 MTOOOYHBIX MPOIYKTOB.
AJbTepHATHBHBIC HCTOYHHUKH SHepruu. OOIue mpecTaBIeH s O
NPOMBIIIIEHHBIX COCO0axX MOyYeHHsI XHMHUUECKUX BEIECTB (Ha
npruMepe MPOU3BOJICTBA AMMHAKa, CEPHOM KUCIOThI). UépHas u
nBeTHas MeTauryprusi. CTeKI0 M CHIIMKATHAS TPOMBIIICHHOCTb.
[MpomeimnenHas opranndeckas Xumus. ChIpbE 1T OPraHnIecKoi
NpOMBIIIeHHOCTH. CTpOCHUE U CTPYKTYpa MOJTUMEPOB.
3aBHUCHMOCTD CBOICTB ITOJMMEPOB OT CTPOCHUS MONEKy1. OCHOBHBIE
CITIOCOOBI TIOJTyYEHUS BEICOKOMOJICKYIISIPHBIX COSANHEHUN: PeaKInu
NOJMMEpH3aluH U onukoHaeHcaun. Kimaccudukaus BOJIOKoOH

26

PacyeTsl MaccoBO# 10U ¥ MOJISIPHOM KOHLIEHTPALlUK BEUIECTBA B
pacTBope

27

Pacuérs TeroBoro addekra (1Mo TepMOXUMUIESCKUM YPABHEHHUSIM )

28

Pacuérer macch (00BEMa, KOMMYECTBa BEMIECTBA) IPOTYKTOB
PeaxIyu, ecii OJJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET PUMECH);
pacu€Tbl MaccoBOM MM OOBEMHOI I0JIH BBIXOJA MPOAYKTa PEAKIIUH
OT TEOPETHYECKH BO3MOXKHOTO

29

OKHCINTETFHO-BOCCTAHOBHUTENbHBIE peakiinu. [loBeneHre BemecTB B
cpenax ¢ pa3HbIM 3HaueHueM pH. MeTo el anekTpoHHOr0 OanaHca

30

OnexTponutndeckas quccorpanus. CuiabHbIE U c1albie
anekTponuThl. Cpesia BOJHBIX PACTBOPOB BEIIECTB: KHUCas,
HeUTpasibHas, menodHast. CTeneHb AUCCOIUaIiy. Peakiinu HOHHOTO
obMeHa

31

I'enernyeckas cBsi3b HEOPTaHUYECKUX BEIECTB, TPUHAUICKAIINX K
pa3IMYHBIM KJIaccaM

32

T'enernueckas cBs3b MEXKAY KJIacCaMU OPraHUYECKUX COEUHEHUN

33

Haxoxnenne MosieKysipHON (pOPMYJITbI OPraHUIECKOTO BEIIECTBA MO
€ro IJIOTHOCTH M MAaCCOBBIM I0JISAM 3JICMCHTOB, BXOAAIINX B €T0
COCTaB, WIN 1O MIPOAYKTaM CTOPaHUs; YCTAHOBJIEHHUE CTPYKTYPHON
(hopMyITBI OPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX
CBOWCTB MJIM CIOCOOOB TIOTYUEHHS

34

CriocoObl BbIpasKeHHsI KOHIIEHTPAIMU PACTBOPOB: MaccoBasi 10
PpacTBOPEHHOIO BEIIECTBA, MOJIApHAas KOHLeHTpanus. HacelmeHHsie
Y HEHACBILEHHbIE PAaCTBOPHI, paCTBOPUMOCTh. Kpucrammoruiparsl.




,ﬂ,OKYMeHT noanncaH QHEKTpOHHOP’I noanucbio.

Pacuérer macch (00BEMa, KOTMYECTBA BEMIECTBA) IPOTYKTOB
pEeaKIuH, €CIN OTHO U3 BEIIECTB TaHO B M30BITKE (MMEET IMIPUMECH).
Pacuérer macch (00BEMa, KOMMYECTBA BEIECTBA) IPOAYKTA PEaKIINH,
€CJIM OJTHO U3 BEIUIECTB JJaHO B BUJIC PACTBOPA C OIPEICIIEHHOM
MAaCCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA

ban

On
CHK

JOKYMEHT NOJNUCAH 3JIEKTPOHHOH! MOJANUCHIO
MNOAJIMHHOCTDB JOKYMEHTA INOATBEPXK/IEHA.

w IMPOBEPEHO B ITIPOIT'PAMME KPUIITOAPM.
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