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INOACHUTEJIBHAS 3AIINCKA

Hacrosmmas pagoyast mporpaMmma coctaBiieHa Ha OCHOBE:

1.

denepanbHoro 3akona ot 29.12.2012 Ne273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuim»
(c mocnenyouMMy N3MEHEHHUSIMHU );

[Ipukaza Munucrtepcra obpazoBanus n Hayku PD or 17.12.2010 Nel897 «O06 yTBepKIeHUH
¢benepaabHOr0  TOCYJApCTBEHHOrO  00pa3oBaTeIbHOTO  CTAaHAApTa OCHOBHOTO  0OMIEro
oOpa3zoBanus (c mocieayomuMe n3MeneHusmMn) — gainee GI'OC O00;

Konudukaropa npoBepsieMbrx TpeOOBaHMIA K pe3yIbTaTaM OCBOSHHUSI OCHOBHON 00pa30BaTEIbHOM
NpOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs M JJIEMEHTOB COACP)KaHHA Uil MpPOBEICHHS
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa mo XxuMuu B 2024 roxy (pa3zpaboTan ¢enepaibHbIM
rOCyIapCTBEHHBIM OI0/PKETHBIM Hay4YHBIM yupexneHrneM OUIIN);

Crieru¢mkaniiu KOHTPOJBHBIX H3MEPUTENBHBIX MaTepuanoB st mpoBeneHuss B 2024 romy
OCHOBHOTO  TOCYJapCTBEHHOTO dK3aMeHa 1o XuMuu (paspaboraHa  ¢enepaibHbIM
rOCyJapCTBEHHBIM OIO/PKETHBIM Hay4YHbIM yupexaernem OUITN);

JIeMOHCTPAallMOHHOTO  BapHaHTa KOHTPOJIBHBIX HM3MEPUTEIbHBIX MAaTEpHAOB OCHOBHOI'O
rocyJapcTBeHHOro ok3ameHa 2024 roma mo xumum  (pa3zpabotaH  ¢enepaibHBIM
TOCYIapCTBEHHBIM OO/PKETHBIM Hay4uHBIM yupexaeanem OUIIN).



IJIAHUPYEMBIE PE3YJIBTATBI KYPCA BHEYPOUHOM JAEATEJABHOCTHA
«IToaroroBka k OI'J nmo xumun»

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHEIE pe3yIbTaThl OCBOCHHMSI TPOTPaMMbI OCHOBHOT'O OOIIETO 00pa30BaHUs IOCTUTAIOTCS B XOJIE
00ydeHust XMMUH B €IWHCTBE YI€OHOW M BOCITUTATEIHHOMN IEATEIPHOCTH B COOTBETCTBHHU C
TPAAUIIMOHHBIMU POCCUHUCKUMHU COITMOKYJIBTYPHBIMU U TYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU,
MIPUHATHIME B O0IIIECTBE MTPABHJIAMH U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMUS,
CaMOpPa3BUTHS M COIHATTU3AINHN 00YJIarOIINXCSI.

JImaHOCTHEIE PE3YIbTaThl OTPAXAKOT TOTOBHOCTH o6yqa}0m1/1xcs{ PYKOBOACTBOBATHCS CHCTEMOH
IO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaI_II/Iﬁ " paCIIUPEHUE OIIbITA ACATCIIBHOCTU Ha eé OCHOBC, B TOM YHCJIC B
qacTu:

1) MmaTpuOTHYEeCKOTO BOCHHUTAHUS: IEHHOCTHOTO OTHOWICHHA K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY W HAYYHOMY HACJICAUIO, IIOHMMAaHUA 3HAYCHUSA XUMHYECKOM HAayKM B JKU3HU
COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW wWH(poOpMammeli o mepenoBhIX
OOCTHKCHHUAX M OTKPBITHUAX MHpOBOfI U OTEUECTBEHHOM XUMUH, 3aWMHTCPCCOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTpOICTBE MUpPa U OOIIECTBA;

2) TpaXTAHCKOTO BOCHHUTAHWS: IMPEICTABICHUS O CONMAIBHBIX HOPMAxX W MPaBHIAX MEKIHIHOCTHBIX
OTHOIICHWH B KOJJIEKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOW, y4eOHO
UCCJICJIOBATEILCKOW, TBOPYECKOW W JAPYTUX BHUAAX JICATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JNEATENBHOCTH TIPU BHIMOJHEHWH YUYeOHBIX, MO3HABATENBHBIX 3a7ad, BBIMOJIHEHUU
XUMHYECKAX DJKCIIEPUMEHTOB, CO3/IaHWU Y4YEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAaHHUIO W
B3aMMOIIOMOIIA B MPOIECCE ITOW yueOHOH NeATENbHOCTH, TOTOBHOCTH OIICHMBAaTh CBOE MOBEACHHE U
MOCTYNIKM CBOMX TOBapHILEH C MO3ULHMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHA
IIOCJIEICTBUM ITOCTYIIKOB;

3) LEHHOCTM HAay4HOI'O MO3HAHMS: MHPOBO33PEHYECKHE INPEICTABICHUS O BELIECTBE M XUMHUYECKOMH
peaKknun, COOTBCTCTBYIOINWE COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTaBJIAIOINIUMEC OCHOBY JJIA
NOHUMAHUSl CYIIHOCTH HAy4YHOM KapTHUHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS TPUPOABI, B3AUMOCBS3SIX YENIOBEKA C NMPUPOJHON CpPEloH, O pOJIM XMMHU B MO3HAHMH ITHUX
3aKOHOMEPHOCTE;

[I03HABATEJIBHBIE MOTHBBI, HAlPABJICHHbIE Ha [OJIYYEHUE HOBBIX 3HAHUW 110 XHUMHH,
HEOOXoMUMBIe sl OOBSICHEHUS  HAOJIONAeMBIX TPOLECCOB W SIBIICHWH, I103HABATEIILHOM,
MHQOPMALIMOHHONM M YWTATEJIbCKOW KyJIbTYyphl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITENIBHOH pPabOTHI C
y4eOHBIMA  TEKCTaMH, CIIPaBOYHOW JUTEPATypOH, JOCTYMHBIMH TEXHUUYECKUMH  CPEJICTBAMHU
MH(QOPMAIIMOHHBIX TEXHOJIOT i,

HHTEpeC K OOYyYeHHIO W IMIO3HAHUIO, JI0003HATEJBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
€caMo00pa30BaHUIO, TPOEKTHOW M HCCIEAOBATENIbCKONH JAEATENBHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHS 00YUYCHUS B JTAIILHEHIIIEM;

4) hopMHUpOBaHUS KYJIBTYPHI 370POBBSI:

OCO3HaHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO, YCTAHOBKHU Ha 3/0OPOBBII
0o0pa3 >KM3HU, OCO3HAHWE MOCJIEACTBUH W HENPUSATHE BPEAHBIX MPHUBBIUEK (YMOTpPeOJICHUSI anKoros,
HApKOTHKOB, KypeHHs1), HEOOXOJIMMOCTH COOIIOJCHUS TpaBWJI OE30MAaCHOCTH MpH OOpaleHHu C
XMUMHAYECKHMH BELIECTBAMH B OBITY M PEaIbHON JKU3HU;



5) TpyZIOBOTO BOCTIMTAHHUS:

WHTEpEC K MPaKTHYECKOMY HM3Y4YeHHIO MpodeccHil W Tpylda pa3inuyHOrO poja, YBaXEHHE K TPydy U
pe3yapTaTaM TPYyAOBON AESITENIBHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHUU IO
XUMHH, OCO3HAHHBINA BHIOOp WHIWBUAYAIbHON TPACKTOPHH TPOMOIDKEHHS OOpa3oBaHUS C YUYETOM
JUYHOCTHBIX HWHTEPECOB W CIIOCOOHOCTH K XWMHH, OOINECTBEHHBIX WHTEPECOB W TMOTPEeOHOCTEM,
YCHEIHOW MPO(ECCHOHAIBHON JNIEATSIIbHOCTA W Pa3BUTHUSA HEOOXOJMMBIX YMEHUH, TOTOBHOCTh
aJanTHPOBATHCS B MPOQECCHOHATHFHON Cperie;

6) SKOJIOTHIECKOTO BOCITMTAHHUS

JKOJIOTHYECKHU 1IEJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJC KaK MCTOYHHKY JKM3HM Ha 3emiie, OCHOBE ef
CYIIIECTBOBaHMWS, IMOHMMAaHUE IEHHOCTH 30pOBOrO W 0Oe3omacHOTO oOpa3a KH3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY W IICHXHYECKOMY 3[0POBBIO, OCO3HAHHWE IEHHOCTH
COOJIFOICHUsT TIpaBWJI OE30MACHOrO TOBEJACHHS NpPH pa0doTe C BEIIESCTBAMH, a TaKXKEe B CHTYyaIHsX,
YTPOXKAIOMIHX 37JOPOBBIO U KU3HU JIOJEH;

CHOCOOHOCTH MIPUMEHSTDH 3HAHUS, [TOJyYaeMble [IPU U3yUYEHUH XUMUH, U PEICHHs 3aa4, CBSI3aHHbIX C
OKpY’Karllled NPUPOAHOU Cpeloil, sl MOBBIMICHUS YPOBHSI SKOJOTMYECKOH KYJIbTYpPbl, OCO3HAHUA
r1100aIbHOTO XapaKTepa dKOJOTMYECKUX MPOOJeM U MyTed WX PelIeHHs] TIOCPEACTBOM METOI0B XUMHUH,
9KOJIOTMYECKOT0 MBIIIJICHHUS, YMEHHSI PYKOBOACTBOBATHCS UM B IO3HABATEIbHOW, KOMMYHHKATUBHON H
COLIMAIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTtaBe MeTampeaMETHBIX PE3yJIbTATOB BBIACIAIOT 3HAUYMMBIE I (DOPMHUPOBAHHUS MHPOBO33PCHHUS
o0IIeHayYHbIe TOHATHS (3aKOH, TEOPHs, MPUHIIMII, THIIOTe3a, (aKT, CHCTEMa, TPOLECC, SIKCIEPUMEHT U
JPyToe.), KOTOPBIC UCTIONIB3YIOTCS B €CTECTBCHHO-HAYUYHBIX YUCOHBIX MPEIMETaxX M MO3BOJSIOT Ha OCHOBE
3HAHWH W3 3THX IMPEIMETOB (OPMHUPOBATH MPEACTABICHHE O IEJOCTHON HAYJYHOM KapTHHE MHpa, U
YHHUBEpCajbHbIe y4eOHBIC ACHCTBHUS (TO3HABATENbHBIC, KOMMYHHKATHBHEIE, PETYIATHBHBIC), KOTOPHIC
obecrieynBarOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM JAESITeIbHOCTH.

[To3HaBaTe/IbHBIC YHUBEPCAIbHBIC YUCOHbBIE TCHCTBUS
ba3oBrie mornueckue neiicTBUS:

YMCHHA HCIIOJIB30BATh HpI/IéMLI JIOTUYCCKOTO MBIIUJICHUSA HIPU OCBOCHUUN 3HAHMIL: PpacCKphbIBaTb CMBICIT
XUMUYECKHUX ITOHATHI (BI)I,Z[GJ'I?ITL HX XapaKTCPHBIC IPU3HAKH, YCTAHABJINBATL B3aMMOCBA3bL C JAPYTIUMU
HOHHTI/IHMI/I), UCIIOJB30BaTh IIOHATHUA JIA 00BSICHEHHS OTACIBbHBIX q)aKTOB " HBJ'IGHI/Iﬁ, BI)I6I/IpaTI)
OCHOBAHUA W KPUTCPUU JIA KJ'IaCCI/I(l)I/IKaLII/II/I XUMHUYCCKHX BCHICCTB H XHMHUYCCKHUX peaKuHﬁ,
YCTaHAaBJIMBATb MPUYUHHO-CIICACTBCHHLIC CBA3U MCKIY 00BbEKTaMHU HU3y4YCHHsS, CTPOUTH JIOTHYCCKUC
PaCCyXKIACHUA (I/IHI[yKTI/IBHbIe, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), J€J1aTh BBIBOAbBI U 3aKJIIOUCHU S,

yMEHHE MPUMEHSATH B MPOLECCE MO3HAHMS MOHATHA (TPEAMETHBIE U METANPEIMETHBIE ), CHMBOJINYECKIE
(3HaKOBBIE) MOJENH, WCIOJb3yeMblE B XHMHH, NPEOOpa30BHIBATH IIUPOKO MPHUMEHSEMBIE B XHUMHHU
MOJIENIbHBIE MPEJICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ JI€MEHTa), XUMUYecKasi popMyJia 1 ypaBHEHHUE
XUMHYECKON peakiui — MpU pPEelIeHHH y4eOHO-TI03HABAaTENbHBIX 337a4, C YYETOM STHUX MOJEIBHBIX
NPEACTABICHUH BBIABIATH M XapaKTepH30BaTh CYLIECTBEHHBIE MPHU3HAKM M3YYaeMbIX OOBEKTOB —
XUMHYECKUX BEHIECTB W XHUMHUYECKHX PEaKIif, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, NPUYHHHO-
CJIEICTBEHHBIE CBS3U U IPOTUBOPEYUS B U3y4YAEMBIX IPOLECCAX U SBJICHUSX.

ba3oBbie nccaenoBaTeNbECKHUE JEUCTBUS:



YMCHHEC UCTIIOJIb30BaTh MTOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUSA, d TAKIKC B KaUCCTBC
OCHOBBI JJIsA (bOpMI/IpOBaHI/ISI THUIOTE3bI ITO MPOBCPKE IMPABUIIBHOCTHU BBICKA3bIBACMBIX Cy)KI[eHI/If/i;

NpUOOpEeTEeHHE OMBITA MO TUIAHUPOBAHUIO, OPTaHU3ALUU U MPOBEICHUIO YUYCHHYECKUX IKCIIEPUMEHTOB,
yMeHHe HaONomaTh 3a XOJIOM IIPOIecCa, CaMOCTOATENbHO MPOTHO3WPOBAaTH €ro  pe3yibTar,
(hopmymupoBaTh 00OOIIEHHS W BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO OIBITa, WCCIEIOBaHUS,
COCTaBIISITH OTUET O MPOJENaHHOH paborTe.

Pabora ¢ uadopmanueii:

YMEHUE BBIOMpaTh, aHAM3UPOBATh W WHTECPIPETHPOBATh MHOOPMAIMIO Pa3IWYHBIX BUAOB U (HopM
MIPEJICTABJICHUS, MOJIy9aeMyI0 U3 Pa3HbIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JIMTEPATypa XUMHUYESCKOTO
COJIepKaHusl, CIPaBOYHbBIE MOCOOUs, pecypchl HTepHETa), KPUTUYECKU OICHUBATh MPOTHBOPECUHUBYIO U
HEJOCTOBEPHYIO WH(OPMAIHIO;

yYMEHHE TIPHMEHSTh pa3NUYHble METOABI W 3alpochl INpH NOWCKe U oTOope uHopMammu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX IS BBIIOJHEHHUs y4eOHBIX W IO3HABaTENBHBIX 33134
OTpeNIeIEHHOTO  THMA, NpPUOOpETEeHHE ONbITa B OOJIACTH  HCIIONB30BaHUS  MH(POPMAIIOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIAJCHHE KYyJbTYpPOH AaKTUBHOTO WCIIOJB30BAHUS Pa3IHIHBIX
TIOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTHMAIBbHYIO (QOpPMY TpEACTaBIeHHUs WHPOPMALUHU H
WUTIOCTPUPOBATh pelIaeMble 3aJaddl HECIOKHBIMHA CXEMaMH, IuarpaMMamu, JApyruMH (opmaMu
rpaduku 1 ©X KOMOWHAITUSIMI,

YMEHHE HCIIONB30BaTh M aHAJIM3UPOBATH B TpoIecce y4eOHON M HMCCIEeNOBATENBCKON JeATEIbHOCTH
WHGOPMAIMIO O BIUSHUM MTPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHUCTBA W TPAHCIIOPTA HA COCTOSHHUE
OKpY>Karolllel NpUpOIHOM CpeBbl.

KomMyHHMKaTUBHBIE YHUBEpCalIbHbIC yUeOHbIE ICHCTBUS:

YMEHHsI 3a/1aBaTh BOMPOCHI (B XoJle AHWaiora u (WIM) JAUCKYCCHH) TO CYIIECTBY OOCYKIAaeMOW TEMBI,
(hopMyJIMPOBATH CBOM MPEUIOKECHUS OTHOCUTEIHHO BBITOJHEHUS MPEIJIOKESHHOMN 3a/1a4u;

YMEHHS TIPEICTaBIISATh MOJYyYCHHBIE pPE3YJbTAaThl II03HABATEIBHON JESTENBHOCTH B YCTHBIX U
NUCBMEHHBIX TEKCTaX; JeNaTh IMPE3eHTAIUI0 PE3YJIbTATOB BBITIOJIHEHUS XUMHUYECKOTO SKCIIEpUMEHTA
(;1abopaTopHOro OIBITa, JIAOOPATOPHOH pPabOTBHI 1O HCCIIEIOBAHHIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

yMeHHs y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTEIbHOW U
HCCIIEZI0BATENILCKON JEATeNIbHOCTH IIPU PEIICHUH BO3HUKAIONIMX IPOOJIeM Ha OCHOBE y4€Ta OOIIMX
WHTEPECOB M COTJACOBaHUS TO3UIMKA (0OCYkaeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMEDY,
KOOpPAMHAINS COBMECTHBIX JICHCTBHH, ONpEIeNeHNe KPUTEPUEB IO OICHKE KauecTBa BBITIOJIHEHHOMN
paboThl u Apyrue).

PerynsTuBHBIE YHUBEpCATbHBIE YUeOHbIE NEHCTBHS:



YMEHHE  CaMOCTOSTEIILHO  OMpPENENATh  [EIH  JIEATSIIBHOCTH, IUTAHUPOBaTh,  OCYILNECTBISTH,
KOHTPOJIMPOBAaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JACATEIHHOCTH, BBHIOMpATh HawOoJee
3(hdekTrBHBIE CITOCOOBI pelnieHnsT Y4eOHbIX M MMO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIHHO COCTABIATH WIIH
KOPPEKTUPOBATh MPEUIOKCHHBINM aITOPUTM JCHCTBUN TPH BBITIOJHCHUH 33JaHUN C YUETOM IMOTyYCHUS
HOBBIX 3HAaHWUH 00 W3y4yaeMbIX OOBEKTaX — BENIECTBAX M PEAKIUIX, OICHUBATH COOTBETCTBHUC
MOJYYEHHOTO pe3ysibTaTa 3asBICHHOW IEJH, YMEHHE HCIOJNb30BaTh M aHAIU3UPOBATH KOHTEKCTHI,
npeJyiaracMble B YCIIOBUY 3a1aHUN.

INPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOCHHUIO O0S3aTEIBHOTO COACPIKAHUS, YCTAaHOBICHHOTO
MaHHOW (enepanbHON padodeil MporpaMMOi, BEIIEISIOT: OCBOCHHBIE 00YJaIOMIMMHUCS HAYYHBIE 3HAHUSA,
YMEHHSI M CTIOCOOBI JICUCTBUH, crieuUISCKHE IS IPSIMETHON 001acTh « XUMU», BUIBI JCATCILHOCTH
M0 TOJIYYCHUIO HOBOT'O 3HAHWS, €r0 MHTEPIPETAIMH, PeoOpPa30BaHUI0 M MPUMECHECHUIO B Pa3IMUHBIX
y4eOHBIX M HOBBIX CUTYaIIUsX.

K kxoHmy oOyuenmst B 9 Kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTpa)kaTh
c(hOpMHPOBAHHOCTH y 00YYAIONTUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IOHATHM: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJEHTHOCTb, IEKTPOOTPULATENBHOCTD,
CTCIEHb OKHCJICHHUS, XMMHYECKasi PEaKlusl, XMMHUYECKasi CBs3b, TEIIOBOH 3(QeKT peaknuu, MOIb,
MOJISIpHBIN 00BEM, PaCTBOP, 3JEKTPOIUTHI, HEAICKTPOIUTHL, 3JIEKTPOIUTHYECKAs AUCCOLUALINS, PEAKIIUH
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaThMble M HeoOpaThMble peakivy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUUH,  OKHCIUTENb, BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTaHOBJIGHHE, aUIOTPONHs, aMQOTEPHOCTb, XHMHUYECKas CBs3b (KOBaJICHTHAs, HOHHA,
METaJUIM4ecKas), KpHCTAUIMYecKas peméTka, KOpPpO3HWs METajuIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, mpeaeasrHo nonycrumas konuentpauus [IIK BemecTsa;

WUTIOCTPUPOBATHL B3aWMMOCBSA3b OCHOBHBIX XHUMHUYECKUX IIOHATHA H IIPUMCEHATL OTU TIOHATHA IPH
OIIMCaHMH BCIICCTB U UX npeBpameHHﬁ;

UCTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABICHHsI (JOPMYJI BEIIECTB U yPAaBHEHUH XUMUYECKHX
peaxuumii;

ONpEAEATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHHAX Pa3IMYHOIO
COCTaBa, NPUHANIEKHOCTh BEIIECTB K OMNpENeNEHHOMY KJacCy COeIMHEHHH 1o (opMmysiaM, BHI
XUMUYECKOH CBsI3M (KOBaJIeHTHasl, MOHHAs, METAJUINYECKas) B HEOPraHWYECKUX COCAMHEHMAX, 3apsn
MOHA M0 XMMHUYECKOH (popmysie, XapakTep cpelbl B BOIHBIX PACTBOPAX HEOPraHWYECKHX COCAMHEHHH,
THII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbica Ilepuonnyeckoro 3akona JI. M. MeHneneeBa u 1€MOHCTPUPOBATh €ro INOHUMAHUE:
OTMCHIBATh M XapaKTepH30BaTh TaObIuuHyo Gopmy [lepromudeckoil cUCTeMbl XUMHUUECKUX DIIEMEHTOB:
pasynyaTh MOHATUS «TrJaBHasg noArpynna (A-rpynmna)» u «mobouHas noarpynna (b-rpynma)», mansie u
0OJIbIlIME TEPHOJBI, COOTHOCUTH O0O3HAYCHHS, KOTOPbIE HMMEIOTCA B IEPHOAMYCCKON TalJuIle, C
YHCIJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUUECKUX JIEMEHTOB (COCTaB M 3apsf sipa, oolee
YHCIIO AJIEKTPOHOB U paclpesieieHUe UX 110 JIEKTPOHHBIM CJIOSIM), OOBACHSTH O0IINE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB JIEMEHTOB U MX COEIWHEHHI B Mpeaesax MajblX MEPHOAOB U TIABHBIX MOJITPYIII C
y4ETOM CTPOEHUS UX aTOMOB;



KJ'IaCCI/I(l)I/IL[I/IPOBaTL XUMUYCCKUC DJICMCHTBI, HCOPTraHUYCCKHC BCIHICCTBA, XUMUUCCKHUC PCAKIIUHN (1'[0
YUCITY U COCTAaBY YYACTBYIOIIUX B pCAaKIHU BCUICCTB, 110 TCIUIOBOMY 3(1)(1)6KTy, 10 U3MCHCHUIO CTCIICHEH
OKHUCIICHHUA XUMHUYCCKHUX BJIeMeHTOB);

XapaKTepH30BaTh (OMUCHIBATH) OOMINE M CICIH(PUICCKUE XUMHUUYSCKHE CBONCTBA MPOCTBIX M CIIOKHBIX
BEIIICCTB, MOATBEPXK/Iasi ONMCAHNE MPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHNX
XUMHYCCKHUX PEaKIni;

COCTAaBJIATh YPaBHCHUS BHCKTPOJ'H/ITI/I‘ICCKOI\/'I Jucconyanm KHCJIIOT, meno4Yed u COJ'IGI‘/'I, IIOJIHBIC H
COKpaHléHHBIC YpaBHCHUA pCaKHI/Iﬁ HOHHOI'O O6MCHa, YpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIINX
CylI€CTBOBaHHUEC TeHETUYECKOMN CBS3H MEXAY BCUIECTBAMU PA3JIMYHBIX KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TOCPEJCTBOM COCTABIICHUS
3JIEKTPOHHOTO OallaHca 3TUX pPeakiui;

IIPOrHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUA, BO3MOXHOCTH ITPOTCKAHUA
XHUMHUUYCCKHUX npeBpameHI/Iﬁ B pa3JIM4YHbIX YCIIOBUSX,

BBIYUCIISITH OTHOCHTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO JOJIIO
XHUMHYECKOro 3JeMeHTa 1o (opMysie COCTUHEHUS, MaCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 10 yPaBHEHUIO XUMUYECKON peaKiny;

coOoaTh MpaBuiia TOJNB30BAaHUA XMMUYECKOH MOCyIoi M JabopaTOPHBIM OOOpYJOBaHUEM, a TaKKeE
npaBuiia OOpaIIeHHUs ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSMH IO BBHITIOTHECHHUIO Ta0OPATOPHBIX
XUMHUYECKUX OIBITOB IO TMOJYYCHUIO M COOMPAHHUIO ra3000pa3HBIX BEHIECTB (aMMHaKa U YIJICKHCIOTO
rasa);

NPOBOJMTH PEAKIMU, MOATBEPIKIAIOIINEC KAYECTBEHHBIH COCTAB Pa3WYHBIX BEHIECTB: PAcIIO3HABAThH
OTIBITHBIM TYTEM XJIOpUA-, OpOMUA-, HOAWI-, KapOoHaT-, (ocdar-, cunmmkar-, cynbdar-, THAPOKCUI-
MOHBI, KaTHOHBI aMMOHHUS M HMOHBI HM3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOAHBIX PacTBOPax
HEOPTraHMYECKHUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEPAllMd MBICIUTENBHON JESITENbHOCTH — aHajlu3 W CHHTE3, CPaBHEHHE,
000011IeHNe, CUCTEMATH3AIINIO, BBISIBICHHE MPUYMHHO-CIIEJICTBEHHBIX CBSI3€H — IS M3YyYEHHsI CBOWCTB
BEIIECTB U XMMHUUECKUX PEaKIHH, ECTECTBEHHO-HAYYHbIE METOIbI IT03HAHUS — HAOII0ICHNE, U3MEPEHHE,
MOJIEJIMPOBAaHNE, SKCTIEPUMEHT (peabHBIN 1 MBICIICHHBIN).

COJAEPKAHUE KYPCA

1.IlepBoHavyanbHbIe XUMHYECKHE OHATHS

1.1 Yucteie BemectBa u cmecu. CriocoObl pasaeneHus cmeceit 1.2 ATOMBI B MOJNEKYJIbl. XUMHUYECKHE
aeMeHThl. CHMBOJBI XMUMHYECKHX 3J€MEHTOB. lIpocTtele u cinoxHble BemecTBa. 1.3 Xumuueckas
(hopmyia. BajleHTHOCTh aTOMOB XUMHUECKUX 3JIeMeHTOB. CTerneHb okucieHus 1.4 3aKoH MOCTOSIHCTBA
coctaBa BemecTB. OTHOcHTeNnbHAs atromMHas Macca. OTHOCHTENbHAs MOJIEKyJsipHas macca. MaccoBas
JI0JI1 XMMHYECKOro ajieMeHTa B coeauHeHun 1.5 KonmgectBo BemectBa. Mosb. MomsipHas macca.
Monspasiit 00BEM Ta30B. B3anMocBA3bp KOIMYeCcTBa, MACCHl M YMCNA CTPYKTYPHBIX €AMHMIL BemecTa 1.6
Ou3nvecKre U XUMHYECKHE SBICHUS. XUMUYECKass peakius U e€ MPHU3HAKU. 3aKOH COXPAaHEHHS MAaCChI
BEIIECTB. XUMHUECKNE YPaBHEHMUS

2. Ilepuonnyecknii 3axoH u Ilepuonnyeckasi cucremMa XxumMu4eckux iemMeHToB JI.U. MenneneeBa.
Crpoenne atromoB 2.1 Ilepmoamueckmii 3axoH. [lepromuyeckas cucTeMa XUMHUYECKHX 37eMeHToB J[.U.
Mengeneesa. Ileprogsl u rpymnmnel. @U3NYECKUH CMBICH MOPAJKOBOTO HOMEpa, HOMEPOB Iepuoja M
rpynnsl aneMeHTa 2.2 Crpoenue atoMoB. CocTaB aTOMHBIX szep. M3oromsl. OnektpoHsl. CTpoeHue



3JICKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUYECKHX dJeMeHTOB Ilepuomudeckoii cuctemsr [1.U.
MengeneeBa 2.3 3aKOHOMEPHOCTH B W3MEHEHHHM CBONCTB XHMHYECKHX DJIEMEHTOB TEPBBIX TpPEX
NEPUOOB, KalMs, Kaiuplus (paguyca aToMOB, OJJIEKTPOOTPHULATENBHOCTH, METAJUIMYECKUX U
HEMETAIJIMYECKHX CBOMCTB) M HMX COEIWHEHWH B COOTBETCTBUH C IIOJIOKEHHEM 3JEMEHTOB B
Tlepronuueckoil cucteMe U CTpPOEHHEM MX aTOMOB
3.CTpoenue BelecTBa
3.1 Xumnueckas cBsa3b. KoBaneHTHas (MojsipHas M HEMOJIApHAas) CBsI3b. OJEKTPOOTPULIATENBHOCTH
XUMHYECKHX 3J1eMeHTOB. oHHAas cBA3b. MeTayumnmaecKkas CBsI3b
3.2 Tumsl KPUCTALTMYCCKUX PEMETOK (aTOMHAs, MOHHAs, METATHYECKas), 3aBUCHMOCTH CBOMCTB
BELIECTBA OT THUIA KPUCTAIMUECKOM PEIETKY U BU1a XUMUYECKOU CBA3U
4 BaxkHelillMe NpeACTABHTEIH HeOPraHMYecKHx BemecTB. HeMeTa/ulbl M WX cOeIMHEHHSI.
MeTaJibl 4 UX COETMHEHUS
4.1 Knaccupukanus u HOMEHKIATypa HEOPraHMYECKHMX COEIWHEHUH: OKCHIOB (coiieo0pasyrolue:
OCHOBHBI€, KHUCJIOTHBIE, aM(OTEepHBIE) U HEcOoNeo0pas3yrolne; OCHOBaHUM (IIEN0UYM U HEpacTBOPUMBIE
OCHOBaHWS); KHCIIOT (KHUCIOPOJcOoAepKaIne 1 OCCKUCIOPOIHbBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJrelt (CpeTHUX B KUCITBIX)
4.2 ®usnyeckue W XUMHMYECKHME CBOMCTBa IPOCTHIX BEIIECTB-HEMETAJUIOB: BOAOPOAA, XJOpa,
KHCIIOpOJa, Cephl, a30Ta, (pocdopa, yriaepona, KpeMHHUSA
4.3 ®dusnyeckrue U XUMUYECKUE CBOMCTBA MPOCTHIX BELIECTB-METAIIOB: JINTUS, HATPUS, KAIHsI, MAarHUS
Y KaJIbLUs, aTIOMUHHNSA, Keje3a. DIEKTPOXUMHUUECKUH psifi HanpspKeHuH MetaisioB 9 + 4.4 Ouznyeckue
U XMUMHYECKHE CBOMCTBa BOJOPOIHBIX COEAMHEHUI HEMETaJIOB: XJIOPOBOIOPOJa, CEPOBOAOPOIA,
aMMHaKa
4.5 Ousnueckue W XUMHYECKHE CBOMCTBa OKCHAOB HemertamioB: cepwsl (IV, VI), azora(ll, IV, V),
dochopa(lll, V), yrepona(ll, IV), kpemuusa(IV). [TonydeHrne OKCHIOB HEMETAILIOB
4.6 Xumndeckue cBoiictBa okcumoB: metammioB [A—IIIA rpymm, nwaka, memu(Il) u xemesa(Il, III).
[TomydeHue OKCHIOB METAIIOB
4.7 XvuMHWUYECKUEe CBOWCTBA OCHOBaHMH M aM(pOTEpHBIX THIPOKCHIOB (Ha MpUMEpe THAPOKCHIOB
TIOMUHHS, JKene3a, nuHKa). [lonydyenue ocHoBaHUi 1 aM(pOTEPHBIX THAPOKCUIOB
4.8 OOmre XMMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOAOPOIHOMN, CEpOBOIOPOIHON, CEpHUCTOM, CEpHOM,
a30THOH, (ochOopHOM, KpEeMHHUECBOU, yrojibHOW. OCOoObIe XMMHUECKHUE CBOWMCTBA KOHICHTPUPOBAHHOU
CEpHOH U a30THOU KuCIOT. [lonyyenue kuciaor
4.9 Obume xMMIYECKre CBOMCTBA cpeHnx coneid. [lomyduenne comneit
4.10 Ilonyuenue, coOupaHHe, paclo3HABaHUE BOJOPOJA, KHCIOPOJa, aMMHAaKa, YIIIEKHUCIOro ra3a B
naboparopuu
4.11 llomyueHne amMMMaka, CEpPHOW M a30THOM KHCJIOT B NPOMBIIUIEHHOCTH. OOmme cnocoObl
MOJTyYEHUS] METAJLIOB
4.12 I'enetnyeckast CBA3b MEXKAY KiaccaMi HEOPTaHMUECKHUX COeINHEHHH
5. Xumuueckue peakuuu 5.1 Knaccudukaiusi XUMUYECKUX PEAKIMHA 10 PAa3IMYHBIM MIPU3HAKAM: 10
YICITy M COCTAaBY YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3P (EKTy, 110 M3MEHEHHUIO CTENeHeH
OKHCJICHUSI XMMUYECKUX 3J7eMeHTOB 5.2 TernoBoil 3h(dekT XMMUYecKoi peakiyuy, TePMOXUMUYECKUE
ypaBHEHHUS. DK30- U JHIAOTEPMUUYECKUE peakiuu. TepMoxumudeckue ypaBHeHUs. 5.3 OKHCIUTEIHHO-
BOCCTaHOBUTENbHbIC peakmud. OKuciuTenn W BoccTaHoBHTENH. [lporecchl  okucieHHs W
BOCCTAHOBJICHHS. ODJIEKTPOHHBIA OallaHC OKHUCIIMTEILHO-BOCCTAHOBUTENbHOU peakimu 5.4 Teopus
JNEKTPOIUTHUECKOMN Aucconuanri. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI M HEAIEKTPOIUThl. CHUIIbHBIE U
ciabple anexTponutThl. CTeneHp Aucconuanuy 5.5 Peakium moHHOr0 oOMeHa. YCIIOBUSI NMPOTEKaHUS
peakuiit HoHHOTO 0OMeHa, MOJIHBIE U COKPAIIEHHBIC HOHHBIC YPAaBHEHUS peaKInit
6. Xumus u oxpyxkaromas cpega 6.1 BemecTtBa u mMarepuasibl B TOBCEJHEBHOM >KM3HHM YEJIOBEKa.
BesomacHoe ncmonp30BaHNE BEIIECTB M XMMUYECKUX PEAKINi B TabopaTopun u ObITy. [lepBas momorb
P XUMHUYECKUX 0XKOTaxX U OTPABICHUS
6.2 XuMudecKkoe 3arpsA3HeHHE OKPYKAIoIIel cpespl (KHUCIOTHBIE JOXAH, 3arPSA3HEHUE MOYBHI, BO3yXa
1 BOJ0EMOB), CITIOCOORI ero mpenoTBpamnienus [IpeaensHas qomycrumas kormenTparus Bemiects (IT1K).
Ponp X¥MHM B pelIeHHM 3KOJIOTMYECKMX MpoOiieM. YcuileHHue HapHUKOBOro 3ddekra, paspylieHue
030HOBOTO CJIOS
6.3 Ilpumenenne cepsbl, a3oTa, (ocdopa, yriepoaa, KpeMHUS M UX COEAMHEHWH B OBITY, MEIHUIIMHE,
MPOMBIIIUIEHHOCTH M CEIIbCKOM Xo3siicTBe. lIpuMeHeHne MeTauioB W CIUIaBOB (CTaib, YYyTYH,
TIOPATIOMUHUMA, OpOH3a) B OBITY M IPOMBILICHHOCTH UX coequHeHH. [loHsATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU



6.4 TlpupogHble HCTOYHMKH YIJIEBOAOPOAOB (yrojib, HPHUPOAHBIA Tra3, HEPThb), MPOAYKTHI HX
nepepaboTKu (OCH3UH), UX POJIb B OBITY U IPOMBIILICHHOCTH

KaneHnaapHo-TemaTu4eckoe niaHUPOBaHUe

Tema paszaena u TeEMbl YPOKOB Peanuzanus KosmmuectBo
Ne BOCITUTATEIILHOTO 94acoB
MOTEHIIMAJIA YPOKa
(BuabI 1 hopMBI
JIeATEIILHOCTH)
1 ®poHTaNIbHAL 2
Beenenue. ['MMA xak ¢popma UTOTOBOM aTTECTAIUU. oecena o
Oco6ennoct OI'D 2024 no XUMHH. COIEPIKAHHIO
2 3aJIaHus, 1
ITepuonnueckuii 3akoH u [lepronanueckas cucrema YCTHEIE
xummnyeckux snementoB /.M. Menneneena. VHVBUYyaJIbHbIE
3 OTBETHI, 1
Crpoenune aToma. TUITBI XUMUYECKUX CBA3CH. NUCbMCHHBIC
4 paboThI 1
OCHOBHbBIE KJIaCChl HEOPTAHUYECKUX COCTUHCHUI
5 1
THNbl XUMHUYECKUX PEAKITUN.
6 1
OKUCIUTENbHO- BOCCTAHOBUTEIBHbBIC PEAKITHH.
7 1
OtpaboTKa ypaBHUBAHHS XUMHUYECCKUX PEAKITHIA
METOOM 3JIEKTPOHHOTO OanaHca.
8 1
OTtpaboTKa ypaBHUBAHUS XUMUYECKUX pEaKIIUi
METOIOM 3JIEKTPOHHOTO OajaHca.
9 1
Pemenue 3agau no reme: «MaccoBast 10711 BEUIECTBA B
pacTBope»
10 1
OTtpaboTka perreHns 3a1a4 mo Teme: «Maccopast 107
BEILIECTBA B PACTBOPE»
11 1
OTtpaboTka pemieHus 3aaa4 no Teme: «MaccoBast 1075
BEILIECTBA B PACTBOPE»
12 1

OTtpaboTka perieHus 3a1ay no teme: «MaccoBas 1075

BELIECTBA B PACTBOPE»




13 1
Oxkcuapl. XUMHYECKUE CBOMCTBA.

14 1
Pemenne 3amanuii no reme « OKCUIBD)

15 1
OcHoBaHug. X¥MMHYECKHUE CBOMCTBA OCHOBAHUM.

16 1
Pemenne 3amannii « XMuMHYECKHE CBOMCTBA
OCHOBaHUIT»

17 1
Kucnorel. XuMudeckue cBOMCTBA KUCIIOT.

18 1
Pemenne 3aganuil « XMMHYECKUE CBOMCTBA KUCIOT.

19 1
Comm. XMMHYeCKHe CBOMCTBA COJIEH.

20 1
Pemenne 3amannii « XMMHYECKHE CBOMCTBA COJIEH.

21 1
Pemenne 3amannii « XMMHYECKHE CBOMCTBA COJIEH.

22 1
Peakuu noHHOrO0 0OMeEHa.

23 1
Pemenue 3amannii « Peakiuu noHHOro oOMeHay.

24 1
Pemenue 3amanunii « Peakumu noHHOT0 0OMEHA.

25 1
ITpaBuna paboTHI B 1a00paTOPHH.

26 1
[TpakTuueckas yactob. [IpaBuna paboTsl B
1abopaTopum.

27 1
KauecTBeHHbIE peakIuy B HEOPTraHUYECKOU XUMUU

28 1
KauecTBeHHbIE peakIuyi B HEOPTraHUYECKOU XUMUU

29 1
O6o6meHue. Pazbop cnoXHBIX 3aTaHUM.

30 1
O6o6menue. Paz0op crnoXHBIX 3aIaHUM.

31 1
Pemenne KM OI'D.

32 1
Pemenne KM OI'D.

33 1
Amnanus pesynbsratoB KUM OI'D.

UTOI'O 34




Jluteparypa K Kypcy:

1. OrkpeiThiii Oank 3amanumii  OI'D  mo xumum, https:/fipi.ru/oge/otkrytyy-
bank-zadaniy-oge#!/tab/173942232-7

2. Xumuga. 8 kmacc: yueOnuk O.C. 'abpuensH. — 6 — e u3A., CTEPEOTHII.
M.:[dpoda, 2018. -319 (Poccuiickuii yueOHUK)

3. Xumusa. 9 kmacc: yuebnuk O.C. 'abpuensH. — 6 — e u3A., CTEPEOTHII.
M.:[dpoda, 2018. -319 (Poccuiickuii yueOHHUK)
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