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HOACHUTEJIBHASA 3AIINCKA
CraTtyc 10KyMeHTa
Pabouas mporpamma pa3zpaboTaHa Ha OCHOBE:

o ®enepanbHoro 3akona PO «O6 obpazosanuu B Poccuiickoit @enepannmn» No273 —D3;

o @enepanbHOM  aganTUPOBaHHONW  00pa3oBaTEJbHONW HPOrpaMMbl  OCHOBHOTO oO0miero oOpa3oBaHus /i OOYYarOUIMXCSd C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710pOBbs, yTBepkaAeHHOU 24.11.2022 r. Munnpocsemenus P® no Ne 1025;

o AnanTupoBaHHOM 00pa3oBaTeNbHON IMpOrpaMMbl OCHOBHOIO o0miero oOpa3oBaHust [ ocynapCTBEHHOro OOPKETHOro 0011e00pa30BaTenbHOrO
YUPEXKIEHUS «ATIBMETHEBCKAS LIKOJIA-UHTEPHAT IS IeTEN C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 310POBBS»;

J VYuebHoro miaaHa locymapcTBEHHOro OIO/KETHOTO OOLIE00pa30BaTENbHOTO YUPEXKICHUS «AJBMETBEBCKAs IIKOJAa-MHTEPHAT Ui JeTel ¢
OTrPaHUYEHHBIMU BO3MO>KHOCTSIMH 370POBbS;

. [Tonoxenus o CTPyKType, MOpsiAKe pa3pabOTKH M YTBEPXKACHUS paboumx MpOrpaMM y4eOHBIX KypCOB, NMPEAMETOB, TUCIHILIMH [ 0CyIapCTBEHHOTO
OIOJKETHOTO 0011e00pa30BaTENBHOTO YUPESKICHUS «AJTbMETbEBCKAs IIKOIa-HHTEPHAT IS IETEH ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMU 37I0POBBS»;

o Paboueii mporpaMmbl BOCTIUTaHUS AJIBMETHEBCKON LIKOJIBI-MHTEPHATA;

. denepanbHOTO TNepevHs Y4eOHUKOB, PEKOMEHIIOBAHHBIX (HOMYIICHHBIX) K HCIIOJIB30BAaHHIO B 00pa30oBAaTEIbHOM IIpoliecce B 00pa30BaTENbHBIX
YUPEKACHUSAX;

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O ITIPEAMETA

[IporpaMma Mo XUMHMM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yjbTaTaM OCBOEHHsS OCHOBHOM
o0pa30BaTenbHON MpOrpaMMbl OCHOBHOTO 001Iero odpaszoBanus, npeacrasieHHblx B PI'OC OO0, a Takxe Ha OoCHOBe ¢eaepanbHON paboyeil mporpammbl
BOCIIUTAHUS U C YUETOM KOHILIETIIIUH MTPENoiaBaHusl yueOHOro npeaMera « XuMHus» B 00pa3oBaTebHbIX opranuzanusx Poccuiickoit deneparum.

[Tporpamma 1o XUMHUM Ja€T TPEACTABICHUE O LENSIX, 0Omel cTpaTeruy 0OydeHUs, BOCIIUTAHHUS M Pa3BUTHs OOyUYaIOMIMXCSI CPECTBAMU Y4eOHOTO
npeaMeTa, yCTaHaBIMBaeT 00s3aTebHOE MPEIMETHOE Co/lepKaHKe, peaycMaTprBaeT pacipeesieHle ero o KjaccaM M CTPyKTypUpOBaHUE IO pasjenam U
TE€MaM MPOTrpaMMBbI IO XMMHH, OTIPENIeNsIeT KOJIMIECTBEHHbIE 1 KaYE€CTBEHHBIE XapaKTEPUCTHUKHU COACPIKaHUs, PEKOMEHIYEMYIO IOCIIEA0BATEILHOCTh N3yUYSHHS
XUMUU C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSA3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroluxcs, Ompeaesser
BO3MOYKHOCTH TIpEIMETa U peaiu3aliii TpeOOBaHWH K pe3ysbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelNbHOI MpOrpaMMbl HAa YPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHMs, a Takke TpeOOBaHMU K pe3yibTaTaM OOyueHHs] XMMHUU Ha YpOBHE IeJiel M3y4YeHMs NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOU
JESTeTHbHOCTH 00yUYaIOIIErocs M0 OCBOCHUIO YUEOHOTO COJIEPIKAHMS.

3HaHUEe XMMHUU CIYXUT OCHOBOH Ui ()OPMHPOBAHUS MUPOBO33PEHHS 00YUAIOIIETroCs, €ro NpeACTaBICHUH O MaTepUAIbLHOM €IMHCTBE MHUPA, BAXKHYIO
pOJb UTparoT GpopMUpyeMble XUMHEH TPEACTABICHUS O B3aNMOIPEBPAIICHUSIX SHEPTHH U 00 IBOJIOIHMH BEIIECTB B MPUPOJE, O MYTAX PEHICHUs TI100aThbHBIX
pobJIeM yCTOHUNBOTO pa3BUTHSI YeTOBEUECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MMUIIEBOM U HKOJIOTHYECKOM Oe30MacHOCTH, TPOOIeM 3IpaBOOXPaHEHHS.

N3ydenue xumuu:

e CrIocOOCTBYET peaan3alyi BO3MOXKHOCTEHN ISl CaMOPa3BUTHA U (POPMHUPOBAHUSA KYJIbTYPbI JMUHOCTH, €€ 0011Iel 1 (PyHKIIMOHAIbHONW IPaMOTHOCTH;
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e BHOCHUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS M TBOPUYECKHUX CIOCOOHOCTEHW OOYYarOIIMXCsl, HABBIKOB MX CAaMOCTOSITENbHOM y4eOHOW IesITeNbHOCTH,

AKCIIEPUMEHTAJILHBIX U UCCIIEI0BATEIbCKIX YMEHHM, HEOOXOJUMBIX KaK B MOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATILHON JesITeIbHOCTH;

® 3HAaKOMHUT CO CHEIU(HUKONH HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IJIsla HAa €JMHCTBO MPUPOJBI U YEIOBEKA, SBISETCS

OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4aIOIINXCS;

e crocoOCTByeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYyYHBbIM 3HAHUSAM, K IMPHUPOZAE, K YEIOBEKY, BHOCHUT CBOW BKIaJ B

JKOJIOTMUYECKOe 00pa3oBaHKe 00ydatoIInuXCsl.

JlanHble HampaBlieHUS B OOyYEHHU XUMHHM OO0ECIEeUMBAIOTCS CHENU(UKON colep)kaHus ydyeOHOro NpeaMera, KOTOPBIA SBISETCS MeAarorndecku
a/JlalITHPOBAHHBIM OTPa)KEHUEM 0a30BOM HAYKH XUMHUH Ha ONPEEIIEHHOM 3Tane €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHHE OO0YYAIOUIMMUCS CHCTEMbI MepBOHAYATIbHBIX MOHATUNH XUMHH,
OCHOB HEOPT'aHUYECKON XMMUU U HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUU.

CtpykTypa coaepKaHUsi IpOrpaMMBbl MO XUMHH C(POPMHUPOBaHA HA OCHOBE CHCTEMHOTO mojaxoja kK e€ m3yueHuro. ComeprkaHue CKIIAIbIBACTCS U3
CHCTEMBI TIOHSATHI O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBI MOHSATHH O XMMUYECKOH peakuuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHHW30BAHBI O
MIPUHIIMITY TIOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHS O CTPOSHUU aTOMa U XUMUYECKOU CBSI3H;

— MPENCTaBICHUH 00 IEKTPOIUTUYESCKON TUCCOIMALINY BELIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PacCMAaTPUBAIOTCS Ha OCHOBE SMIIMPUYECKHU MOJYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJJHOTO
YPOBHS K JPYroMy, BBINOJHSS (QYHKIUN OOBSCHEHUS U MPOTHO3UPOBAHUS CBOICTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U MOITYUYCHHS
U3y4aeMbIX BEIECTB.

OcBoeHMe porpaMMsbl 10 XMMHUH CIIOCOOCTBYET (POPMHPOBAHUIO MPEACTABIECHUS O XUMUYECKOW COCTABIISIONIEH HAyYHOU KapTHHBI MHpa B JIOTHKE €€
CUCTEMHOM IPUPOJIbL, IEHHOCTHOIO OTHOLIEHMSI K HAYyYHOMY 3HAHUIO U METOZaM I03HaHUs B HayKe. M3yueHne XUMHUH IPOUCXOIUT C IPUBJICUCHUEM 3HAHUN U3
paHee U3yUYEHHBIX Y4eOHbIX IpeaMeToB: « Okpyskaroumuil Mupy», «bruonorus. 5—7 knaceb» u «®Pusuka. 7 Kiacey.

[Tpu u3y4yeHHH XMMHHU MPOUCXOAUT (HPOPMHUPOBAHME 3HAHUN OCHOB XMMMYECKOM HAayKH Kak OOJAaCTH COBPEMEHHOI'O €CTeCTBO3HAHUS, MPAKTUYECKOMH
JeSITEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI. 3ajadua y4eOHOTo ImpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI X UMUYECKUX
3HaHUHN — BakKHEHIIUX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX MOJ0KEHUH, TOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B
MPUOOIIEHNN K HAyYHBIM METO/IaM MO3HaHUS MPHU W3YYEHHH BEIIECTB U XMMUYECKUX PEAKIIU, B (JOPMUPOBAHUU U Pa3BUTHH MMO3HABATEIbHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-TI03HABATEIbHOW M Y4eOHO-MCCIIEI0BATEIbCKOW NEeSATEIbHOCTH, OCBOSHHHM IpaBHJI OE30MacHOr0 OOpalleHusi C BEIIeCTBAMU B
MMOBCEIHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUH Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHUs BaKHOE 3HAYCHHE IPUOOPENH TaKue HeId M 3aa4M, KaK:

— (opMHpOBaHUE MHTEIJIEKTYyaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEIIECHUH,
CIOCOOHOM alaiTHPOBATHCS K OBICTPO MEHSAIOLIUMCS YCIOBUAM KU3HH;

— HaIlpaBJICHHOCTh OOyYEHHs Ha CHCTEMaTH4ecKoe MpuoOIIeHHe OO0ydarolmmxcs K CaMOCTOSTEIbHOW IO3HABATENbHON NEATEIbHOCTH, HayYHBIM
METOAaM MO3HaHUs, POPMUPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CLIOCOOHOCTEH K XUMUU;

— obecrieueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYArONIUMUCS OMBbITAa Pa3HOOOpa3HON JEATEIHLHOCTH, TMO3HAHUS W CAMOIIO3HAHMS,
KJIFOUEBBIX HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIN), UMEIOIINMX YHUBEPCAILHOE 3HAUE€HUE I Pa3IMUHBIX BUIOB JESATEIBHOCTH;
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— (opmupoBanue oO0miel (QYHKIHMOHATBHOW W €CTECTBEHHO-HAyYHOM TpaMOTHOCTH, B TOM 4YHCIIE YMEHHH OOBICHATH M OLIEHWBATH SIBICHUS
OKPYKAIOIIET0 MHUpPa, WUCIOJIb3YS 3HAHUS W OIBIT, MMOJYYCHHBIC NMPU MU3YYCHUU XHMHH, IPUMEHSITh MX NPHU PEIICHUH TpoOJieM B MOBCETHEBHOW KU3HH U
TPYJOBOM JESATENbHOCTH;

— (opmupoBanue y 00YyYarOMIMXCS TYMAHHCTUYECKUX OTHOIICHHI, TOHUMAHUS I[IEHHOCTH XWMHYECKUX 3HAHHWWA IJI BBIPAOOTKH IKOJIOTUYECKU
1e1eco00pa3HOro MoBeJACHUs B ObITY M TPYIOBOM JAESITEILHOCTH B LIEISX COXPAHEHUS CBOETO 3/J0POBBS M OKPY KaIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCHHTAHHIO HAa OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPO(DUIIS M HAIIPABJICHHOCTH JAIbHEHIIEro 00yUeHus.

CBsI3b C PABOYE ITIPOI'PAMMO BOCIIUTAHHUSA IITKOJIBI

Peanu3anus BOCHIUTATENbHOTrO MOTEHIMAJIA YPOKOB XMMHUHU (YPOUHOH IESATEIbHOCTH, ayJUTOPHBIX 3aHATUH B PaMKax MaKCUMAaJbHO JOIYyCTUMOMN
y4eOHOI Harpy3Ku) MpelyCMaTpUBACT:

- MAakKCHUMaJIbHO€ MHCIIOJb30BaHUE BOCHHUTATENbHBIX BO3MOYKHOCTEH coJepXaHHUA YPOKOB [Uid (OPMHUPOBAaHUS y OOYyYarOIIMXCS POCCUHUCKUX
TPAJULMOHHBIX JYXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCHICKOTO MCTOPUYECKOrO0 CO3HAHUS HA OCHOBE MCTOPUYECKOIO NMPOCBEUICHUS;
0JI00P COOTBETCTBYIOILEIO COAEPIKaHUS YPOKOB, 3a/laHHH, BCIOMOraTeIbHBIX MAaTepHaIOB, IPOOJIEMHBIX CUTYallUH 1J1s 00CYXKIEHHI;

- BKJIFOUYECHHE B COAEP/KAHUE YPOKOB LEIIEBBIX OPUEHTHUPOB PE3YJIbTATOB BOCIIUTAHMS, UX YUET B ONPEACICHUHN BOCIIUTATEIbHBIX 33/1a4 YPOKOB, 3aHITH;

- BBIOOpP METO/I0B, METO/AMK, TEXHOJIOIUH, OKa3bIBAIOLIMX BOCIMTATENbHOE BO3/IEHCTBUE HA JIMYHOCTh B COOTBETCTBUHU C BOCIUTATEIbHBIM HEAJIOM,
LeJbI0 U 33/1a4aMH BOCIIUTAHUS, LIEJIEBBIMU OPUEHTUPAMHU PE3YJIbTATOB BOCIIUTAHUS; peaTM3aLUI0 IPUOPUTETA BOCIIUTAHUS B YUEOHOH 1€ATEIbHOCTH;

- IpUBJEYEHHE BHUMAHUS OOYYAIOUIMXCS K IIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha ypOKax IpeJAMETOB, SBIEHHH M COOBITHH, MHULMUPOBaHHE
00Cy’KJIeHHH, BBICKa3bIBAHUN CBOETO MHEHHS, BEIPAOOTKH CBOETO JINYHOCTHOTO OTHOILIEHUS K U3y4YaeMbIM COOBITHSIM, SBJICHUSM, JINLIAM;

- NMPUMEHEHHE MHTEPaKTHBHBIX (OpM ydueOHON pabOThl — MHTEUIEKTYaJbHBIX, CTUMYJIUPYIOMUX MO3HABATENIbHYI0 MOTHBALIMIO, UTPOBBIX METOIUK,
JUCKYCCUM, JArOIIMX BO3MOKHOCTbh NPUOOPECTH OMBIT BEAEHHSI KOHCTPYKTHBHOI'O JUAJIOTa; IPyHIOBON palOOThI, KOTOpas YYHUT CTPOUTH OTHOIIEHUS U
JeicTBOBATh B KOMAH/IE, CIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIIIICHHUS;

- mnoOyxzaeHue oOydarIuxcsi coOMoAaTh HOPMBI IOBEACHHUS, IpaBWiIa OOIIEHHS CO CBEPCTHUKAMU U MEAarorndeckKuMu paOOTHHKaMH,
COOTBETCTBYIOIIME YKJIAy HIKOJIbI, YCTAHOBJIEHUE U TIOJJIEPIKKY 100poXkKenaTeaIbHoi aTMOoCc(epsl;

- OpraHu3alMI0 HAaCTABHUYECTBAa MOTUBUPOBAHHBIX U 3PYJIUPOBAHHBIX 00YUAIOIINXCS Ha/l HEYCIEBAIOIMMU OJJHOKJIACCHUKAaMH, B TOM YHCJIE C 0COOBIMU
00pa3zoBaTeNbHBIMU MOTPEOHOCTAMH, TAIOLIETO 00YYAIOIIUMCS COLIMATbHO 3HAUUMBIH OTBIT COTPYHUYECTBA U B3aUMHOM ITOMOIIIH;

- UHULHAMPOBAHUE U MOJJEPKKY HCCIIEOBATEIbCKON NIEATEIbHOCTH 00YyYaromMxcs, JIaHUPOBAaHUE W BBINOJIHEHNWE MHIWBUAYaJIbHBIX U TPYNIIOBBIX
IIPOEKTOB BOCIIUTATEIbHON HAIIPABJIEHHOCTH.

PesynbTaThl enuHcTBAa yueOHOM M BOCHUTATENbHOM JESTENbHOCTH OTpPa)kK€HbI B pasjene paboueill mporpammbl «JIMUHOCTHBIE pe3yNbTaThl W3YUYEHUS
yueOHOro npeameTa «XUMHUs» Ha YPOBHE OCHOBHOT'O 001IIeT0 00pa3oBaHuUs.

MECTO YYEBHOI'O ITPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE
B cucreme obmero obpasoBaHus «XUMHs» SBISIETCS 00A3aTelNbHBIM Y4YeOHBIM NPEAMETOM, KOTOPBIH BXOJUT B COCTAaB MPEAMETHOW 00JacTh
«EcTecTBEHHO-HaY4YHBIE NIPEIMETBDY.
Cpoxk ocBoeHwust paboueit mporpammsbl: 8-10 kaccel, 3 roma
KonnyectBo 4acoB B yueOHOM IUT1aHe Ha U3ydeHue npeamera (34 yueOHble HeJlenu)
B cootBeTcTBHM ¢ y4eOHBIM MJITAHOM Ha OCBOEHHUE Y4€OHOr o npeaMeTa « XMMHs» OTBOIUTCA:
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8 kimacc — 2 yaca B Hezento (68 4acoB B T0j1)
9 knacc — 2 yaca B Hezieno (68 4acoB B ro)
10 xitacc — 2 yaca B Hezento (68 4acoB B TOJ)

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHUHN

JInuHOCTHBIE pe3y/IbTaThI:

JInuHOCTHBIE PE3ysbTaThl OCBOEHHUS IMPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHMs JOCTHTAIOTCS B X0J€ OOy4YeHHs XMMHUHU B €IMHCTBE y4eOHOH U
BOCIIUTATEJIbHON JI€ATENBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMHU U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMM, IPUHATHIMU
B 00I1I€CTBE NpaBUJIaMH U HOPMaMU OBEJEHUSI U CIIOCOOCTBYIOT MPOLIECCAM CAaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALUU 00YYatOIUXCS.

JInuHOCTHBIE PE3yNBTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH U paCIIUPEHUE OIBITa
JESATEIBHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTH:

1) maTpuOTH4YeCKOro BOCIUTAHMSA: LIEHHOCTHOI'O OTHOLIEHHS K OT€YECTBEHHOMY KYJbTYpPHOMY, HCTOPUYECKOMY U HayUYHOMY HACJIEANIO, TOHUMaHUS
3HA4YEeHUs1 XUMUYECKOI HayKH B )KU3HU COBPEMEHHOI'0 O0ILECTBA, CIIOCOOHOCTH BJIAI€Th TOCTOBEPHON HH(pOpMalLKEel O IepeIOBbIX TOCTUKEHUAX U OTKPBITUSIX
MHUPOBOW ¥ OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHUSA: IIPEJICTABICHNS O COLMAIBHBIX HOPMaxX M IPaBUJIaX MEKINYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOHM, y4eOHOMCCIIEeNOBATENbCKONW, TBOPYECKOW M JIPYTMX BHJIAX ACATEIBHOCTH, TOTOBHOCTH K pa3zHOOOpa3HOi
COBMECTHOH JESTEIbHOCTU NPH BBINOJHEHUM Y4YEOHBIX, T0O3HABATEIbHBIX 3a/1a4, BBHIIOJHEHUH XMMHUYECKMX HKCHEPUMEHTOB, CO3JIaHMM Y4EOHBIX MPOEKTOB,
CTpEMJIEHMS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOILM B Ipoliecce ITOW yueOHOW NesSATebHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHUE U MOCTYIKH CBOUX
TOBapHUILEN C MO3ULNN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEIACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOr0 NMO3HAHMA: MHPOBO33PEHUECKHE IPEICTABICHHS O BEUIECTBE M XUMHUYECKOW PEaKIMH, COOTBETCTBYIOLINE COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M COCTABJISIOIIME OCHOBY JUIl NOHUMAaHMs CYHUIHOCTH HAayYHOM KapTHHBI MUpA, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPO/IbI, B3AUMOCBSI35X UEIOBEKa C MPUPOAHOMN CPeao, O POJIM XUMHUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MI03HaBaTeIbHbIE MOTHBBI, HallpaBJI€HHbIE HA MOJyYe€HHE HOBBIX 3HAHUI MO XUMHMH, HEOOXOAMMBIE JUIsl OObSICHEHHUs] HaOJIr0aeMbIX MPOLIECCOB U SBJICHU,
M03HABATEIbHON, MHOOPMALIMOHHOW M YHUTATEIbCKOM KYJbTYphl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITENBHON pabOThl ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPaTypOi, JOCTYIHBIMH TEXHUYECKMMHU CPeACTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTHA;

MHTEpEC K 00YYEHHIO U MO3HAHUIO0, JII0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHONW U UCCIIEA0BATEIbCKOM JesTENbHOCTH, K
OCO3HAaHHOMY BBIOOPY HalpaBJIEHHOCTH U yPOBHs 00yUeHHs B JalbHEHIIEM;

4) dopmupoBaHus KYJbTYPbl 310POBbSi: OCO3HAHNUE LIEHHOCTHU >KM3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0pOBbIO, YCTAHOBKH Ha 3JI0POBBIH
o0pa3 >KM3HM, OCO3HAHUE TOCIEACTBUIA M HENpUSATHE BPEAHBIX NMPUBBIYEK (YIMOTPEeOJICHUS aJIKOToJs, HAPKOTHKOB, KYPEHHUs), HEOOXOIUMOCTH COOJIIOICHHS
MpaBWJ1 0€30MaCHOCTH NMPHU OOPALIEHUH ¢ XUMHUUYECKUMHU BEUIECTBAMU B OBITY U peanbHOMN KU3HHU;

5) TpyoBoro BocnMTaHUsA: MHTEPEC K MPAKTUIECKOMY M3yUEHUIO Ipodeccuil U Tpyaa pa3IndHOro pojia, yBaXXEHUE K TPYAY U pe3yibTaTtaM TpyJ0BOM
NeSITeIbHOCTH, B TOM 4YHCJE HAa OCHOBE NMPUMEHEHUsS IMPEJAMETHBIX 3HaHUI MO XHMMHHU, OCO3HAHHBIN BHIOOP MHAMBHUIYaJTbHON TPaeKTOPHH MPOJOJIKEHUS
0o0pa3oBaHMs C Y4YETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHOW NpodeccHoHaIbHON
NEeSITeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHH, TOTOBHOCTh aAallTUPOBAThCS B MPO(eccroHalIbHOM cpejie;

6) 7K0JIOrHYecKOro BOCHUTAHMA: DSKOJOTMYECKH IeJecoO00pa3HOoe OTHOIIEHHWE K MpUPOJe KaKk HCTOYHMKY KM3HM Ha 3emjie, OCHOBE e¢
CYLIECTBOBaHMS, IOHUMAaHHUE LIEHHOCTH 3/I0POBOT0 M 0€30MacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY
3JI0POBBIO, OCO3HAHHE IEHHOCTU COOIIOJICHHSI TPAaBUII 0€30IIaCHOTO MOBEACHHS ITPU padOoTe C BEIIECTBAMH, a TAK)XKE B CUTYalUAX, YTPOXKAIOIIUX 3/I0POBBIO U
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KU3HU JIOIEeH; CTIOCOOHOCTH IPUMEHSATh 3HAHNUS, [10JIy4aeMble IPU N3YYEHUU XUMUH, 7S peIIeHHs 3a/1a4, CBSI3aHHbBIX C OKPYXKaroIei MPUpOIHON cpeno, s
MOBBIIICHUS] YPOBHS SKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS TI00aTFHOIO XapakTepa SKOJOTHYECKUX MPOOIeM U MyTed MX pEeHIeHUs MOCPEICTBOM METOJOB
XMMHH, YIKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B II03HABATEILHOM, KOMMYHUKAaTHBHON U COLMAIBHOM NPAKTHKE.

MeTranpeameTHble pe3yabTaThl:

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAUUMBIE TSl (YOPMUPOBAHMSI MUPOBO33pPEHUS OOIICHAYYHBIE OHATHA (3aKOH, TEOPHUs, IIPUHIIHII,
TUIoTe3a, (PaKT, CUCTEMA, ITPOLECC, IKCIIEPUMEHT U APYTroe.), KOTOPBIE UCIIOIb3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX IPeAMETaxX U IMO3BOJISIOT HA OCHOBE
3HAaHUI U3 TUX MpeIMEeTOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON HAayYHOH KapTWHE MHUpPA, U YHHBEpCaJbHbIC y4eOHBIC IEHCTBHS (TIO3HABAaTEIbHBIC,
KOMMYHUKATHBHbIE, PETYJISITUBHBIE), KOTOpPbIE 00eCeunBaOT (POPMUPOBAHUE FTOTOBHOCTH K CAMOCTOSITEIIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yU4eOHOM
NEATEIILHOCTH.

INO3HABATEJIBHBIE YHUBEPCAJIBHBIE YYEBHBIE I[EFICTBHH
ba3oBble Joruueckue JeHCTBHUSA:

® YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIICHUS TP OCBOCHUH 3HAHUMN: PACKPBIBATH CMBICI XUMUUYECKHUX MOHATUN (BBIACIATHh UX XapaKTEPHBIC
MPU3HAKY, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHATUSMU), UCIIONb30BATh MOHATHUS IJi1 OOBSCHEHUS OTIENbHBIX (PAKTOB W SIBJICHUMU, BHIOUpPATH
OCHOBAHUS W KPUTEPUU I KJIACCU(DUKAIMHA XUMHYCCKUX BEIICCTB M XUMUYCCKUX PEaKIUi, YCTaHABIMBATh MPUINHHO-CIICJICTBEHHBIC CBSI3U MEXKITY
00BEKTaMU U3y4EHUs, CTPOUTD JIOTHUECKHE paccykaAeHus (MHAYKTUBHBIE, IETyKTUBHbIC, 10 AHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIIOUCHUS;

® yMEHHE MPUMEHSThH B MPOLIECCE MO3HAHUS MOHATH (TPEIMETHBIC U METaIllpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, UCIOIb3yEeMble B XUMUH,
peoOpa3oBhIBATh IIUPOKO MPUMEHSIEMBbIE B XUMHH MOJICIbHBIC MPEJICTABICHUS — XUMUYECKUN 3HAK (CMMBOJ 3JIEMEHTa), XUMHuueckas ¢hopmyna u
ypaBHEHHE XMMHUYECKON peakluu — TpPHU PEIIeHWH ydeOHO-MO3HaBaTeNbHBIX 3a/ad, ¢ y4€TOM OSTHUX MOJENIbHBIX MPEJICTaBICHUN BBISBIATh U
XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA U3y4YaeMbIX O0BEKTOB — XUMHUECKUX BEIIECTB U XUMHYECKUX PEAKIUH, BBISBISATH 00IINE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBSI3U U MPOTUBOPEUHNS B U3y4a€MbIX MPOLECCAX U SIBJICHUSX.
ba3oBble uccienoBaTeabCKHue JelCTBUS:

® YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAa4€CTBE WHCTPYMEHTA MO3HAHMSI, a TAK)KE€ B KAYECTBE OCHOBBI I ()OPMHUPOBAHMS THUIIOTE3BI I10
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

® MPUOOPETEHHE OMbITa MO TUTAHUPOBAHMIO, OPTaHU3allMd W TPOBEACHHUIO YUYEHWYECKMX HKCIIEPUMEHTOB, YMEHHE HAOI0/aTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO TPOTHO3UPOBATH €ro pe3yJsbTar, (GopMynrpoBaTh O0OOOIIEHHUS] W BBIBOJBI MO pPe3yJbTaTaM MPOBEAEHHOTO OIbBITA, MCCIEIOBAHUS,
COCTaBJIAThH OTYET O MPOJICTAHHON padoTe.

Padora ¢ nundgopmanueii:

e YyMEHHE BBIOMpATh, AHAJIU3UPOBATH W HHTEPIPETHPOBATH HH(POPMAIMIO PA3TUYHBIX BUIOB W (OPM TPEACTABICHHS, TOIYy4aeMyl0 H3 Pa3HBIX
HUCTOYHUKOB (HAYYHO-TIOMYyJIsIpHAs JUTepaTypa XMMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE MOcOoOWs, pecypchl MHTepHeTa), KPUTHUECKU OIICHUBATH
MIPOTHBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

® yYMEHHE MPUMEHSThH Pa3TUIHbIC METOBI U 3aMIPOCHI ITPU MTOUCKE U 0TOOpe MHPOPMAIIUUA U COOTBETCTBYIOIMINUX JAHHBIX, HEOOXOAMUMBIX ISl BBITTOJTHEHUS
y4eOHBIX W TO3HABATENBHBIX 33/1a4 OMPENEIEHHOTO TUIA, MPUOOPETEHHE OMbITa B OOJIACTH HCIIOJNB30BaHMS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIAJICHNE KYJIbTypOH aKTHBHOTO HMCIIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO BHIOMpATh ONTHMAIBHYIO (OpMy
npencTaBicHuss MHPOPMAIIMM W WILTIOCTPUPOBATH pEIIaeMble 3aJadd HECIOKHBIMU CXEMaMH, TuarpaMMamMu, APYTUMU ¢GopMamMu Trpadukd U HUX
KOMOMHAIIUSAMU;
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e yMEHHE HCIIOJIb30BaTh M AHAIM3MPOBATh B IpoLECCe YUYEOHOM M HCCIeN0OBATENbCKON AEATEIBHOCTH WH(GOPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIBCKOIO XO35IICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH PUPOIHON CpEebl.

KoMMmyHuKkaTHBHBIC YHUBepCaIbHbIE Y4eOHbIe 1elCTBUA:

e yMEHHUS 33/1aBaTh BOIIPOCH! (B X0J€ Juanora U (Win) JUCKYCCHH) IO CYIIECTBY 00CYyKAaeMoi TeMbl, (POPMYJINPOBATh CBOU MPEI0KEHNS OTHOCUTENIEHO
BBITIOJIHEHMS NIPEAJIOKEHHOM 3a1a4;

® yMEHHS IIPEICTABIIATh IOJYyUYEHHBIE PE3YJIbTATHI I0O3HABATECIIBHOM ACATEIBHOCTH B YCTHBIX M IIMCbMEHHBIX TEKCTAX; JENATh MPE3CHTALUIO PE3yJIbTaTOB
BBINOJIHEHUS] XUMHUYECKOT0 IKCIIEpUMEHTA (JJa00paTOPHOTO OIIBITA, JA0OPAaTOPHOM pabOTHI 1O UCCIETIOBAHNIO CBOMCTB BEILECTB, yUEOHOTO IPOEKTA);

e yMeHus Y4yeOHOro COTPYJHHYECTBA CO CBEPCTHMKAMU B COBMECTHON IIO3HABATEIBHOM M HCCIEI0BATEIbCKONW JEATEIBbHOCTH IPH PEIICHUH
BO3HUKAIOMIUX NpoOJeM Ha OCHOBE y4€ra OOLIMX HWHTEPECOB M COIJIACOBAHUS MO3UIMU (00CYKAeHWs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD),
KOOp/AMHAIIMSI COBMECTHBIX IEHCTBUM, ONpeieNieHe KPUTEPHUEB 10 OLICHKE KaueCTBA BHIIIOJHEHHOM pabOThI U ApyTHe).

PeryisiTuBHbIe yHUBepcaabHbIe ydeOHbIe 1eiicTBUS:

® YMEHHUE CaMOCTOATENBbHO ONPEAENATh LEIH ACATENbHOCTH, INIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH
CBOIO JIESITEIbHOCTb, BbIOMpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOObI pelleHUs Y4eOHBIX M IO3HABAaTENbHBIX 3a/la4, CAMOCTOSTENIBHO COCTaBIIATh WIH
KOPPEKTHPOBATh MPEAJIOKEHHBIN alrOpUTM JCHCTBUI NMPH BBIMOJIHEHUH 33JaHUN C Y4ETOM TOJIYYEHHUS HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKLUAX, OLIEHUBATH COOTBETCTBUE IOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHOW LI€JM, YMEHUE HCII0JIb30BATh U AHAJIU3UPOBATH KOHTEKCTHI,
IIpEAJIaracMbl€ B YCIOBUHU 3a1aHUM.

IIpenmerHbie pe3yabTaThl:

B cocraBe mpeaMeTHBIX pPe3yNbTAaTOB MO OCBOCHMIO O0S3aTENBbHOTO COJIEpXKaHMs, YCTAaHOBJIEHHOTO MAaHHOM (eaepanbHONW pabodell mporpaMMoi,
BBIJIETISIIOT: OCBOEHHBIE OOYYaIOLIUMUCS HayyHble 3HAHMS, YMEHHS M CIOCOObI NEWCTBUM, crenuduueckue s NpeaMeTHON obmnactu «XuMHs», BUIBI
JesTeIbHOCTH MO MOJYUYSHHUIO HOBOT'O 3HaHMS, €r0 HHTEPIpETaly, MPeoOpa3oBaHHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYalUsX.

9 KJACC

® DPacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATUI: KOBAJICHTHAs MOJSAPHAs CBA3b, KOBAJICHTHAs HEINOJISAPHAs CBS3b, HOHHAS CBSI3b, METAJUIMYECKas
CBSI3b, KATHOH, aHWOH, JEKTPOJIUT U HEIJEKTPOJIMT, JJIEKTPOJIUTHYECKAs TUCCOLMALINS, PEAKIIMK HOHHOIO 0OMEHa, OKHCIUTENb U BOCCTAHOBUTEIb,

® HCIOJB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIEHHUS (DOpMyJ BEIIECTB, MOHHBIX YPAaBHEHMH M YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii;

® ONpPENENATh BAJICHTHOCTh M CTENEHb OKHCIICHHMS aTOMOB XMMHUYECKHX JJIEMEHTOB B COCIMHEHMSX PA3JIMYHOTO COCTaBa; MPHHAIIEKHOCTh BEIIECTB K
OTIpeIeIEHHOMY KJIACcCy COEJIMHEHUMN; BHJIbI XMUMUYECKOW CBSI3U (KOBAJICHTHOH, MOHHOM, METAJUIMYECKO) B HEOPTaHWYECKUX COEAMHEHMSIX; 3apsii
MOHA; XapaKTep CpeAbl B BOJHBIX PACTBOPAX KHUCIIOT U IIEI0YEH;

® O0BACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHUYECKHMX DJIEMEHTOB M UX COCIMHEHMH B INpejenax MallblX MEpUOJIOB U TIaBHBIX
MOATPYMII C YYETOM CTPOEHUS UX aTOMOB;

e KJIACCH(PHUIMUPOBATh XMMUYECKHE PEaKIMM (IO M3MEHEHHUIO CTENeHEeHl OKHCICHHMS aTOMOB XMMHMYECKHX 3JIEMEHTOB); ONpENeNATh W3YUYEHHBIC THUIIBI
XUMHUYECKHUX PEaKIINii;

® COCTaBJIATH MOJIEKYJISIpPHbIE YpaBHEHHUS peaklui, XapaKTepU3yIolMe XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX >3JIEMEHTAMMU-
Hemeraiamu [VA—VIIA noarpynn (yriaepon, KpeMHHi, a30T, ¢gocdop, cepa, xiop), snementamu-metaiamu [A-IIIA moarpynn (Hatpuii, Kanui,
MarHui, KaJblMi, A ITIOMUHUIN), @ TAKKE JKele3a;

® XapakTepu30BaTh (PU3MUYECKHE M XMMHUYECKHE CBOMCTBA aMMHaKa, U YIJEKUCIOro ras3a, B TOM 4Hcie, A 000CHOBaHMs CIIOCOOOB MX COOMpaHUs U
pacrio3HaBaHMs [IPU NOJIYUYEHUU B JJaOOPaTOPHH;
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XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHNE CBOMCTBA BEIIECTB PAa3IMYHbBIX KJIACCOB, MOATBEPKIasi 3TO OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX
Y NOHHBIX YPABHEHU COOTBETCTBYIOLUIUX XUMHUYECKUX PEAKIINI; COCTABIATh YPABHEHUS: SJIEKTPOJIUTUUECKON TUCCOUALMN KUCIIOT, IEJI0UYEH U COJIEH; TIOJIHbIE
U COKpAlCHHbIE YpaBHEHMS peakLuii MOHHOTO OOMEHa; peaklui, MOATBEPKAAIOIINX CYLUIECTBOBAHME I'€HETUUYECKOM CBSI3U MEXKIY BELIECTBAMH Pa3IMYHbIX
KJIACCOB;

e Cle[OBaTh MpaBUJIaM IOJB30BaHUS XUMHYECKOW MMOCYJOW M J1abOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IpaBWJIaM OOpalleHHs] C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIMSIMU IO BBIIOIHEHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB O MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa
U YTJIEKUCIIOTO ra3a) (py HaJIMYMU BO3MOXKHOCTHU HJTM IIPOBOAMTE BUPTYaJIbHBIE Ja0OpaTOpHBIE paboThI);

® TPOBOAUTH PEAKIMH, MOATBEPKAAIONINE KaYeCTBEHHBIH COCTAB PAa3IMUHBIX BEIIECTB: PACHO3HABaTh OIBITHBIM IMyTEM: XJOPHA-, HOOUA-, CyIb(art-,
KapOoOHaT-, CUINKaT-, (pochaT-aHHOHBI, THIPOKCHI-MOHBI, KATHOH aMMOHHMSI ¥ KAaTHOHBI METAJUIOB (MarHus, Kaublus, amromMunus, xenesa (I1I) u (ID),
meau (II), muHKa), MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB; MOJATBEpXKIarolIue aM(pOTepHbIE CBONCTBA OKCHIIOB U
TUJIPOKCHU/IOB AIFOMUHMS, U IUHKA (MpY HAJIMYUKM BO3MOXHOCTHU WJIM IPOBOAMTH BUPTYaJbHbIE 1a00paTOpHbIE paboThl);

® [POBOJUTH XMMHUYECKHE SKCIIEPUMEHTBI: OMBITHI, HJUTIOCTPUPYIOLIUE IPU3HAKY IPOTEKAHUS PEAKLMII HOHHOTO 0OOMEHa; ONpee/IeHUE XapaKTepa CpeJibl
B pacTBOpax KHCJIOT U ILIEIOYEH C MOMOLIBI0 MHAMKATOPOB; PEIICHHE HKCIEPUMEHTAIbHBIX 337ad MO TeMe «DJEKTPOJIUTUYECKAS JUCCOLIMAIIUSD).
N3ydyeHre CBOWCTB COJISTHOM KHCIIOTHI; M3YYCHHE XMMHUYCCKHUX CBOWCTB pa30aBICHHON CEpHOW KHUCIIOTHI, MOJydeHHe, cOOMpaHue, pacro3HaBaHUE
aMMHaKa, YIJIEKHCIIOTO Ta3a M H3yuYeHHE HUX CBOWCTB; HCCieloBaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIOB AQIIOMHHMS M IIHMHKA, pEUICHHE
SKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BaxHeilline HeMeTaulbl U MX COEAMHEHMs», pEIIeHHE SKCIEPUMEHTAIbHBIX 3a7ad no Teme «Baxuelmue
METaJIJIbl U UX COeIMHEHUsD (IIPH HAJTMYUU BO3MOXKHOCTH WIIU MPOBOJIUTH BUPTYaJIbHbIE JIA0OpaTOpHBIE PadOThI);

e Ha0M0JaTh M ONHUCHIBATh XMMHMYECKHE SKCIIEPHUMEHTHI (BO3MOXKHO MCIIOJIb30BAaHME BHJIEOMATEPUANIOB): OIBITHI, MJUTIOCTpHUpYIOLUEe (U3NYECKUe U
XUMHYECKUX CBOMCTBA TaJlOTEHOB U HUX COEJUHEHHH (BO3MOYKHO HCIOJIb30BAaHUE BUJCOMATEPHUANIOB); O3HAKOMJIEHHWE C oOpaslaMu XJIOPHJIOB
(raloreHun1I0B); O3HAKOMIIEHUE C MOJENISAMH KPHUCTAUTMYECKHX PEIIeTOK HEOPTaHMUYECKHUX BEIIECTB: METaVIOB W HeMeTauioB (rpadura W anmasa),
CIIO)KHBIX BEILIECTB (XJOpHa HATpuUsA); OMNbITHl, WUIIOCTPUPYIOIIHME 3aBHCHUMOCTh CKOPOCTH XMMMUYECKON peaklMyd OT BO3JACHCTBUS Pa3IMYHBIX
(bakTOpOB; HCCIeI0BaHNUE 3JIEKTPOIPOBOHOCTH PACTBOPOB BELIECTB; OMBITHI, MIUIIOCTPUPYIOLIME MPOLECC AUCCOLMALUMN KUCIOT, Ielnodeil U conei
(BO3MOYKHO HCITOJIb30BAaHWE BHJEOMATEPHUAIOB); O3HAKOMJIEHME € OOpa3laMd METaJUIOB U CIUIAaBOB; M3Y4YEHHME Pe3yJIbTaTOB KOPPO3UHM METAJJIOB,
B3aUMOJICHCTBHS OKCHJIa KaJbIUsl C BOJOW, Ipolecca TOPEeHHUs jKejle3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE BUIAEOMATEPHAJIOB); OIBITHI,
WUTIOCTPUPYIOLINE TPUMEPBI OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUii: TOPEHUE, PEaKIIMK Pa3IoKEHUs, COEIMHEHNUS; O3HAKOMJIEHHE ¢ oOpa3lamMu
ceppl M €€ COEAMHEHUSIMH, O3HAKOMJIEHHE C (U3MYECKMMM CBOMCTBaMU a3oTa, ¢ochopa M HX COCOTUHEHUH (BO3MOXKHO HCIHOJIb30BAHUE
BUJIEOMATEpHANIOB), C oOpa3luaMu yAOOpeHui; B3aUMOJEWUCTBUE KOHLIEHTPUPOBAHHONW a30THOM KHCIOTHI C MEIbI0; H3y4YeHHE Mojenei
KPUCTAJNIMYECKUX DPELIETOK ajMasa, rpadura, MOJEKyJbl (yJuiepeHa, MOJEKYJ OpraHMYeCKHX BELIECTB; O3HAKOMJIEHHE C IMPOLECCOM aacopOIuu
PacTBOPEHHBIX BEILIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasza; O3HAKOMJIEHHE C MPOAYKLIHEH CHIMKAaTHOM NPOMBIIUIEHHOCTH;
MPOLIECChl OKPAIIMBAHUS IJIAMEHU KaTHOHAMH METAJIJIOB;

® JCMOJB30BaTh MOJTYUYCHHBIE XUMUYECKUE 3HAHUS B PA3NUYHBIX CUTYalUSX:-TIPUMEHEHUS BEIIECTB U MATEPUAIOB B OBITY, CEIIbCKOM XO3SIICTBE, Ha
MIPOM3BO/JICTBE, B MPOIIECCE PELIEHUsI MPAKTHUECKUX 3aau B IOBCETHEBHOM JKU3HU, IPEyPEXKACHUS ABIECHUIN, HAHOCSIINUX BPE] 3/J0POBBIO YETIOBEKA U
OKpY’Kalollel cpenie; MPUMEHEHHs MPOJIYKTOB MEpepabOTKU MPHUPOAHBIX HUCTOYHUKOB YTIJIEBOAOPOAOB (Yrojb, MPUPOAHBIA ra3, HEQThb) B ObITY U
IIPOMBIIIJICHHOCTH; 3HAYEHUS KUPOB, OEIKOB, YIJIEBOAOB /IS OpraHU3Ma YeJI0BeKa;
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noaxoJAbl K OHEHUBAHUIO INTAHUPYEMBIX PE3YJIBTATOB OBYUYEHU A

[Ipu oueHMBaHMM TIAHUPYEMBIX pe3yiabTaToB oOyueHus xumuu yvammxcs ¢ HOJIA Heo0XoauMo yduTBIBaTh TaKWe WHAMBHUIYaJIbHbIC
0COOEHHOCTH MX Pa3BUTHS, KaK: YPOBEHb PA3BUTUS MOTOPHKH PYK, YPOBEHb BJIa/IEHUS] YCTHOM 3KCIIPECCUBHOM Peubl0, YPOBEHb PabOTOCIIOCOOHOCTH Ha
ypoKe (MCTOIIAeMOCTh IIEHTPAJbHOW HEpBHOW cUcTeMbl). VICXOAsl U3 3TOro, YYUTENb UCHOJIB3YET M YUALIUXCs MHIUBUIYaIbHbIE ()OPMBI KOHTP OIS
pe3yabTaToB 00yueHHus XUMUHU. [Tpu cHI>KEeHHON paboTOCIIOCOOHOCTH, BEIPR)KEHHBIX HAPYLIEHUAX MOTOPUKHM PYK BO3MOXHO YBEJIMUYEHUE BPEMEHU IS
BBITIOJIHEHUS! KOHTPOJIBHBIX M CaMOCTOATENBHBIX PaboT. KOHTpONbHBIE, CAMOCTOSTENbHBIE M TNPAKTHUYECKUE PAaOOTHl NMPU HEOOXOIUMOCTH MOTYT
Ipe/ularatbCsi €  MCIOJB30BAaHMEM  DJEKTPOHHBIX  CHUCTEM  TECTUPOBaHMs, MHOIO IPOrpaMMHOro  oOecreueHus, 00ecreduBaroLIero
NepCOHU(UITMPOBAHHBIN yUeT yueOHBIX NOCTHXKEHHUH oOydarommuxcs. Texymuil KOHTpoib B (hopMe YCTHOTO OMpoca MPU HU3KOM KadyecTBE yCTHOM
HKCIPECCUBHOM pedr yyaluxcs He00X0AMMO 3aMEHATh MMCbMEHHBIMU (hopMaMH.

COJAEPXAHUE OBYYEHMUA

9 KJIACC

BeurecTBo M XUMHMYeCKasi peakiusi

[Tepuonuueckuii 3akoH. Ilepuogmyeckas cucrema xumudeckux snemeHToB [[. M. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUH
CBOMCTB XMMHUYECKHUX SJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalusl, KAIbIMSI U UX COCIUHEHUN B COOTBETCTBHH C MOJIOKEHHEM 3JIEeMEHTOB B [lepuonnueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelecTBa: BHUABl XUMUYECKON CBSA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTALTUYECKOM
PELIETKU U BUIA XUMUYECKON CBS3H.

Knaccudukanms 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMMUUYECKHE CBOMCTBA BEIECTB, OTHOCAIIUXCS K Pa3JIMUYHBIM KJIacCaM HEOPTraHUYeCKUX
COE/IMHEHU, TEHETUYECKAsl CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanmss XuMuuecKuX peakiiuid o pa3audHbIM MPU3HAKaM (110 YHCITy U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY A (]eKTy,
M0 WM3MEHEHHWIO CTETNEeHEeW OKUCICHHMS XUMHUYECKHX JJIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHIO Karaau3aropa). DK30- U HIHAOTEPMHUUYECKHE DPEaKIINH,
TEPMOXUMHYECKUE YPABHEHUSI.

[TonsTre o ckopocTu XuUMHUYecKOW peakiuu. [loHaTne 00 OOpaTUMBIX W HEOOpPATHMBIX XHMHUYECKUX peakuusx. [IoHSATHE O TOMOTE€HHBIX U
reTeporeHHbIX peakuusx. [lonstue o kartanuze. [loHaTre o XuMUUeCKOM paBHOBECHH. DaKTOPbI, BIUSIONIME HA CKOPOCTh XUMUYECKON PEaKlMK U MOJO0KEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKUCINTENFHO-BOCCTAHOBUTEIBHBIC PEAKINH, JJICKTPOHHBIA OallaHC OKUCIUTEIHHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHHE YpaBHEHHIA
OKHCITUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C UCIIOIh30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopus >MEKTPOAUTHUECKON JUCCOLMAIMHU. DIEKTPOIUTHI U HEAIEKTPOIUThl. KaTnOoHBI, aHMOHBI. MexaHu3M AUCCOLMAIMKM BELIECTB C Pa3InYHbIMU
BHJIaMH XUMUUYECKOHU cBsi3u. Ctenenp nuccornuanui. CHIIbHBIC U CIa0bIe SJIEKTPOTHUTHI.

Peakunu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUSI peaKIlUii IOHHOTO 0OMEHa, TIOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHHs peakiuid. CBOHCTBA KHUCIIOT,
OCHOBAHHH M COJIEH B CBETE MPEACTABICHHUI 00 IEKTPOIUTHIECKOM aucconnanun. KauecTBeHHBbIE peakiiny Ha HOHBI. [[oHSITHE O THAPOJIU3E CONEH.

Xumuueckuii IKcnepumenm: O3HAKOMIICHUE C MOJETSIMU KPUCTAUTUIECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAIJIOB M HEMETAIIOB (rpadura
W ayMasa), CJIOXKHBIX BEIIECTB (XJIOpHIa HATpHs), UCCICIOBAHHE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM pEakIMH OT BO3JACHCTBUS PA3IHYHBIX (DAKTOPOB,

[okymeHT co3aaH B anekTpoHHon copme. Ne xumusa asnsartosa 0,5 ot 01.09.2025. UcnonHuTtens: MapTeiHoBa J1.P. 0 3IEKTPOHHbINA
Ctpanuua 9 u3 18. Ctpannua cosgana: 08.12.2025 13:26 ¥ TATAPCTAH



UCCIIEIOBaHKE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLiecca AUCCOIUAIINY KUCIIOT, I1ejo4eil U coieil (BO3MOXKHO HCIIOIb30BaHUE BHIEO MaTepUaioB),
MPOBEJICHUE OIBITOB, WJUTFOCTPUPYIOIMIUX TMPU3HAKK MPOTEKAHUs PEakiMii MOHHOTO oOMeHa (0Opa3oBaHUE OCaJKa, BBIACICHUE Ta3a, 0oOpa3oBaHHE BOJIbI),
OTBITOB, WIUIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUil (TOpeHHe, peakluu pa3joKeHHUs, COCIUWHEHUs), pPacllO3HABaHUE
HEOPraHMYECKUX BEILIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIUI Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3aau.

HemeTa/uibl U MX coeIUHEHUS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u pu3ndeckue CBONCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XMMHUYECKHE CBOWCTBAa Ha NpUMEpPE Xjopa (B3aMMOJAEWCTBHE C METajUlaMH, HEMETalllaMH, Iuejaouyamu). Xioposojaopon. CoisHas
KHCIIOTa, XMMHUYECKHE CBOICTBa, MOJyueHUe, MpUMeHeHue. J[eficTBUEe XJiopa M XJIOpOBOJOPOAA Ha OpraHU3M ueloBeKa. BaxHeiline XJIOpuIbl U HX
HaXO0X/IEHUE B IPUPOJIE.

O6mas xapakTepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEePHbBIE CTETIEHU OKHUCIICHUSI.

Crpoenne u pu3NIECKHe CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJIIOTPONHBIE MOIU(PUKAIIUN KUCIOPO/Ia U Cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBOAOPOJ, CTpoeHUE, GU3NYECKUE U XUMHUUECKHe cBoWcTBa. OKCHIIBI Cephbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCHA0B. CepHasi KHCIOTa, (PU3HUECKUe
Y XUMHUYECKHEe CBOWCTBA (0OIIHE KaK MPEICTAaBUTENS KJIacca KUCIOT U crienupuieckre). XMMHUUECKUE PeaKiiy, JeKallue B OCHOBE MPOMBIIIICHHOT'O CII0c00a
MOJTy4EHHUsI CEPHOIN KUCIIOTHI.

[Tpumenenne cepHoil KucaoThl. CoNM CEpHOM KHCIOTHI, KAYECTBCHHAsI PEaKIUs Ha Cyib(aT-uoH. HaxoxaeHue cepbl U €€ COeTUHEHUN B TIPHUPOJIC.
XUMHUYECKOE 3arpsi3HEHUE OKPY>KAOIIEH Cpe/ibl COSIMHEHUSMU Cepbl (KUCIOTHBIE T0K/IU, 3arPA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPALICHHUS.

OOm1ast xapakTepucTruKa 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHUSL.

A30T, pacrpocTpaHeHHe B MpUpoae, PU3NYecCKue U XUMUYecKue cBoicTBa. KpyroBopot asora B mpupoje. AMMHAK, €r0 (PU3NYECKUE U XUMUYECKHE
CBOICTBa, Moiy4yeHue u npuMmeHenue. Conu aMMOHHUA, UX (PU3MUYECKHE M XHUMHUYECKHE CBOMCTBA, IpuMeHeHue. KauecTBeHHasi peaklivs Ha MOHbI aMMOHHSL.
A3oTHas kucnoTa, e€ moiayueHue, Gpu3ndYeckue U XUMUYECKHe CBOicTBa (OOIIHMe Kak MpeICcTaBUTENs Kiacca KHCIOT U crenududeckue). Vcnomap3oBanue
HUTPATOB U COJIE aMMOHMSI B Kaue€CTBE MUHEPAJIbHBIX y100peHnil. XUMHUECKOe 3arpsA3HEeHNE OKPYIKaIoLEeH Cpe/ibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3yXa, TOYBBI U BOJOEMOB).

®ocdop, amtorponHsle Moaudukanuu dpocdopa, uzndeckue u xumuuyeckue cpoiicrBa. Oxcua gocdopa (V) u dpocpopHas kucnora, pusnueckue u
XMMHYECKHe CBOWCTBA, monyueHue. Mcnonb3oBanue hocdaTroB B kKaueCTBe MUHEPAIBbHBIX YJOOPEHU.

O6mas xapakTepuctuka 31eMeHToB [V A-rpynmnel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIICHUSI.

VYraepon, amnoTponHble MOAU(DUKALIMY, PaCIpOCTpaHeHHe B MpUpoje, pU3NUecKkue U XUMUYeckue cBorcTBa. Ancopbuusa. Kpyrosopor yriepona B
npuposae. Okcunpl yriepoga, Ux (U3NYECKMe U XUMUYECKHE CBOMCTBA, JEHCTBHE Ha JKMBBIE OPraHW3Mbl, MOJy4YEHUE M NpPUMEHEHHE. DKOJIOTHYeCKHe
mpo0OsieMbl, CBs3aHHBIE ¢ OKcuaoM yriaepoaa (IV), rumoresa rioOalbHOTO MOTEIUICHUS KIUMaTa, MapHUKOBBIA A (deKT. YrolbHas KUCIOTa U €€ CONU, UX
¢du3nyeckre U XMMHUYECKHE CBOMCTBA, MOJIyUyeHne U npuMeHenne. KauecTBeHHas peakuus Ha KapOoHaT-noHbL. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanbHbIe TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIeH, ATaHOJ, TJIUIEPUH, YKCyCHAs
kucnota). IlpuponHble HMCTOYHUKH YTJIEBOAOPOIOB (Yyrojib, MPUPOAHBIA Tra3, HEdTh), MPOAYKTHI HX TmepepaboTku (OCH3WH), UX pPOJIb B OBITY H
MIPOMBIIIIEHHOCTH.

[TonsiTHE O OMOMOTUYECKU BaXKHBIX BEIIECTBAX: KUPaX, OENKaxX, YIIIeBOJaX — M UX POJHU B KU3HU YeloBeka. MaTepuaabHOE €IMHCTBO OPTraHUYECKUX U
HEOpPraHMYECKUX COEAMHEHUN.

Kpemnnii, ero pusnueckne m XuMUYECKHE CBOMCTBA, MOJy4YeHHE U TpuMeHeHne. CoeTMHEeHHsI KpeMHUs B ipupoze. O0mmme npencraBieHust 00 OKCHJIE

kpemaus (IV) u kpemaueBoil kucnore. CHUIMKATBl, UX HCIOJB30BAaHHE B OBITY, B NPOMBIIUIEHHOCTH. BakHelne cTpouTeIbHbIE MaTepUaibl: KepaMmHKa,
CTEKJIO, IIEMEHT, O0eTOH, xkene300eToH. [Ipo0neMbl 6e301acHOr0 UCTIOIb30BaHMsI CTPOUTEIBHBIX MATEPUANIOB B TOBCEIHEBHON YKHU3HH.
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Xumuueckuii IKcnepumenm: u3ydeHue oOpPa3llOB HEOPTaHMYECKHX BEILECTB, CBOMCTB COJSHOM KHCIIOTHI, IPOBEACHUE KAUYECTBEHHBIX pEakiuil Ha
XJIOPU/I-MOHBI U HAOIIOIEHNE MTPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTpaXKarone (GPU3NIeCKue 1 XUMUYECKHE CBOMCTBA TAJIOTCHOB M UX COSTMHEHUH (BO3ZMOXKHO
HCIOJIb30BaHUE BUIEOMATEPUAIIOB), 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPHIOB (rajloreHH10B), O3HAKOMJIEHHE C 00pa3LiaMu cepbl U €€ COeIMHEHUAMU (BO3MOXKHO
UCTOJb30BAaHUE BHJEOMATEPHATIOB), HAOIIOJCHHUE TMpolecca OOYyIIMBaHUS caxapa IMOJ JeHCTBHEM KOHIEHTPHUPOBAHHOM CEpHOW KHUCIOTBHI, H3y4YeHHE
XMUMHUYECKUX CBOMCTB Pa30aBIEHHOW CEpHOW KHUCIOTHI, IPOBEIEHHE KAayeCTBEHHOM peakluM Ha Cyiab(paT-uoH W HaONIOJCHHME NpU3HaKa e€ MpOTEeKaHus,
O3HaKOMJIeHHE C (pu3mueckuMu CBoicTBamu a3ora, (Gocdopa M ux coenuHeHUi (BO3ZMOXKHO HCIIOIH30BAHUE BHJICOMATEPUAIOB), 00pasliaMy a30THBIX U
¢dochopHbIX ynoOpeHui, mojayyeHue, coOupaHue, paclio3HaBaHUE U HU3y4YE€HUE CBOWCTB aMMHaKa, IPOBEIEHUE KaueCTBEHHBIX PEAaKLUH HA MOH aMMOHHUS U
¢dochar-noH W H3yyeHHE NPU3HAKOB WX MPOTEKAHHs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOM A30THOM KHCJIOTBI C MEAbI0 (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEPHUAJIOB), N3YYEHUE MOJEeNel KPUCTAIUIMUECKUX PEeIIETOK anMasa, rpadura, ¢yiuiepeHa, 03HaKOMIIEHHE C MPOLECCOM aAcopOLMH PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJydYeHHEe, COOMpaHue, paclio3HaBaHUE M U3yUeHHE CBOMCTB YIJIEKUCIIOTO T'a3a, MPOBEJICHNE
KayeCTBEHHBIX peakluil Ha KapOOHAT M CUJIMKAT-UOHBI M U3yUEHHE NMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHUE C MPOIYKIMENH CHIIMKATHONW MPOMBILUIEHHOCTH,
pellIeHre SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelne HeMeTallIbl U X COSTUHEHUS.

Mesrcnpeomemnvle ceazu

Peanuzanus MexXnpeaMETHBIX CBA3eH MPU M3YYEHUH XUMHMU B 9 Kilacce OCYIIECTBIIIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayUHBIX
MOHSTHUM, TaK U TIOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JIJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HaY4HbIM (akT, TMIOTe3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KiacCU(UKaLus, NepUOJUYHOCT, HAOII0AEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE, H3MEPEHHE, MOICITh, SBJICHHE, TAPHUKOBBIN 3()(eKT, TEXHOIOTrHs, MaTepHabl.

@dusuka: Marepusi, aToM, dJIEKTPOH, IPOTOH, HEMTPOH, MOH, HYKJIHUJ, U30TOIBI, PaJUOAaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUM 3apsl]l, IPOBOJHUKH,
MOJIyIIPOBOIHUKH, TUAJIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CruiaBbl, (PU3NYECKUe BEIUYMHBI, €AMHULIBI H3MEPEHUs, KOCMHUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: porocunres, qpixanue, 6nochepa, FIKOCUCTEMA, MUHEPATILHBIE y100pEHUS, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TIUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPO/IbI, T0JIE3HBIE UCKOMIaeMble, TOIITUBO, BOJHBIE PECYPChI

TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

No OJNEKTPOHHBIE (undpoBbie)
HaumeHnoBaHue pa3zienon KonuuectBo yacos
/i o0Opa3oBaTeNbHbIE PECYPChI

Paspnen 1. BemecTtBo M XMMHYECKHE peaKIIUH

11 [ToBTOpeHue u yriyGieHue 3HaAHUI OCHOBHBIX pa3fesioB Kypca 8 bubnuoreka HOK
' KJacca https://m.edsoo.ru/7f41a636

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIUi bubamorexa HOK
https://m.edsoo.ru/7f41a636

13 OnekTpoluTHyecKas — auccouuanus. XUMHYECKHE  pPeaklud B bubnuoreka [HOK
pacTBopax https://m.edsoo.ru/7f41a636

Pazgen 2. HemeTasIbl M HX COeIHHEHU S

71 OO6mrasi xapakTepUCTHUKA XUMHUYECKUX 3JeMeHTOB VIIA-rpymibl. bubnuoreka HOK

I"anorenst https://m.edsoo.ru/7f41a636
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VYriaepos U KpEMHUM U UX COSTMHEHUS

29 061._.[[2151 XapaKTEePUCTUKA XUMUYECKUX AieMeHTOB VIA-rpymnmsl. Cepa bubnmoreka [HOK
’ U €€ coeqUHEHUS https://m.edsoo.ru/7f41a636

13 OO6m1ast XxapaKTepUCTUKA XUMHYECKHUX 3JIEMEHTOB VA-Tpynisl. A30T, buGmmoreka HOK
docdop 1 ux coeqUHEHHS https://m.edsoo.ru/7f41a636

4 OOmast xapakTepuCTHKa XUMHMUYECKUX 3JeMEHTOB [VA-rpynmsl. bubnuoreka IIOK

https://m.edsoo.ru/7f41a636

2.5 [ToBTOpeHue

Hroro

9 KJIACC IloypouyHoe nJIaHUPpOBaHUE

Nen/m  Tema ypoka

1 [Tepuonuueckas cucrema . . MenneneeBa. 3akOHOMEPHOCTH B
’ U3MEHEHHUHU CBOMCTB XUMHUYECKHX DJICMEHTOB

2. Knaccudukanms, Buapl 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIECTB

3 KonTponbnas pabota Nel mo teme «IloBTopenue u yriyOieHrue 3HaHUH
' OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

4 Knaccudukanus xummuueckux peakuuii. [loHITHE 0 XUMHUYECKUX
' pEaKIHsIX.

5 [TonsiTue 0 xumMudeckoM paBHOBeCHH. OKUCTUTETHHO-
) BOCCTAaHOBUTEIIbHBIE PEAKLIUH.

6. Teopus dIEKTPOIUTUUECKON AUucconanny. MIoHHbIE ypaBHEHHUS peaKLnil

7. [TonsiTre o ruaponuse coneit. O600IIeHNEe U CHCTeMaTU3allus 3HAaHUN

3 KonTponbnas pabota No2 mo Teme « IJIEKTPOTUTUYECKAS JUCCOITHAITHS.
' XUMHUECKUE PEaKIMK B PACTBOPAX»

9 OO6mrast XxapaKTepuCTHKA TajJOTeHOB. XUMHUYECKHE CBOMCTBA, TIOJTyYCHHE,
' NpUMEHEHHE

10 Brprunciienus o ypaBHEHUSIM XMMHYECKUX PEAKIUI, €CIIU OJUH U3

peareHTOB J1aH B H30BITKE

DJIeKTPOHHbIE HU(PPOBBIEC 00pa3oBaTe/IbHbIE Hdara
pecypchl IInan ®akr

bubmnoreka IOK https://m.edsoo.ru/00adb59e
https://m.edso00.ru/00adb6b6

bu6mmoteka IIOK https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

bu6mmoteka I1OK https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

bu6nunoteka LIOK https://m.edsoo.ru/00ade28¢
https://m.edsoo.ru/00adcade

bubmuoreka [{OK https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

but6mmoreka [IOK https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

bubmuoreka [{OK https://m.edsoo.ru/00addec0

bubmuoreka IIOK https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

but6mmoreka [IOK https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00addd12
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11.

12.

13.
14.
15.

16.

17.

Oomas xapakTepucTrka 31neMeHToB VIA-rpynmel. Haxoxnenue cepsl 1
€€ COeIMHEHUH B IIPUPOJE.

CepOBO,Z[OpO,I[ M OKCHUJBI CEPBI, CEPHAsA KHUCJIOTA

Boruncnenue MaccoBoil 1071 BBIXO/a MTPOYKTa PEaKuu.
OO6m1as XxapakTeprucTUKa JIEMEHTOB V A-TPYIIIIHI.

A30THas KHCIIOTa, aMMHAK X (U3MUYECKUE U XUMUYIECKHE CBOHCTBA
®ocdop. Oxeun docdopa (V) u pochopras kucnora, pusnueckue u
XUMHYECKHUE CBOMCTBA, MOJyYCHUE

Hcnons3oBanue HUTPATOB, (pochaToB U coyieli aMMOHHSI B KA4eCTBE
MUHEPAIBHBIX YI00peHHit. 3arpsi3HeHue NPUPOTHON CPEIbI
COCTMHEHUSAMU a30Ta U dochopa

but6mmoreka IIOK https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

bu6nmoteka IIOK https://m.edsoo.ru/00ade802

https://m.edsoo.ru/00adea28

bu6nmoteka IIOK https://m.edsoo.ru/00adec8a

bu6nuoteka LIOK https://m.edsoo.ru/00adeeab
https://m.edsoo.ru/00adf004

Bbu6nuoteka LIOK https://m.edsoo.ru/00adf306

bubmuoreka IIOK https://m.edsoo.ru/00adf68a

bubmnorexa I1OK https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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KOHTPO.Ib 3HAHUW, YMEHUH, HABBIKOB

Kpurepun onennBanus
IIpoBepka u oLeHKa 3HAHUH U YMEHUH y4alIUXCH.

Pe3ynbTarhl 00y4eHUs] XUMUH JIOJKHBI COOTBETCTBOBATEH OOIIMM 3a]jauaM MpeIMeTa U TPEOOBAHHSIM K €70 YCBOCHHIO.
Pe3ynbTathl 00y4eHUs ONEHUBAIOTCS 110 MATHOALTEHON cucTeMe. [IpH OlleHKe YUUTHIBAIOTCS CIIETYFOIIIE KaueCTBEHHbBIE TTOKA3aTeNT OTBETOB:
- NIyOrHA (COOTBETCTBUC U3YYCHHBIM TEOPETUICCKUM 0000IICHHUSM );

- OCO3HAHHOCTH (COOTBETCTBHE TPeOyEeMBIM B IPOTpaMMe YMEHUSIM ITPUMEHATD MOTYYSHHYI0 HH(OPMAIIHIO);
- MOJIHOTA (COOTBETCTBUE 00BEMY MPOTrpaMMbI U MH(GOPMAITUH YUCOHUKA).

[Tpu o1ieHKe YUUTBIBAETCS YUCIO M XapaKTep OMHNOOK (CyIIECTBEHHBIE U HECYILIECTBEHHBIE).

CylecTBeHHBIE OIIMOKH CBSI3aHBI C HEOCTATOYHOW MTyOWHOW M OCO3HAHHOCTBIO OTBeTa ( HAIpUMEp, YYCHUK HEMPaBUIBHO yKa3all OCHOBHbBIC MPU3HAKH MOHSTHH,
SIBJICHUI, XapaKTEePHBIC CBOMCTBA BEIIECTB, HETPABWILHO c(HhOPMYIIMPOBAI 3aKOH, TPABUIIO U IIP., WIM YIEHUK HE CMOT IPUMEHHUTH TEOPETUUSCKHE 3HAHUS ISl OOBSICHEHUS 1
Npe/ICKa3aHus SBICHUH, YCTAHOBIICHNS IPHIMHHO- CIICICTBEHHBIX CBA3CH, CpaBHEHMS M KITaCCH(UKAUK SBICHUN H T.I1.).

HecymecTBeHHbIE OMIMOKK OMpPEAETSIOTCS HETOJHOTOW OTBETa (HAampuMep, YIyILIEHHEe M3 BHIa Kakoro- Ju00 HexapakTepHOro (akta Mpu OMMCAaHWH BEIIECTB,
npornecca). K HUM MOXXHO OTHECTH OTOBOPKH, OIHCKH, JAOMYIICHHBIC [0 HEBHUMATEIBHOCTU (HAmNpHMep, Ha JBa M Oojiee ypaBHEHUS peaklWid B IOJHOM HOHHOM BHUJE
JIOTTyIIIeHa OJJHa OIMHOKa B 0003HAUCHUH 3apsaa HOHA).

Pe3ynbraThl 00yueHNS IPOBEPSIIOTCS B ITPOIIECCE YCTHBIX U MICHMEHHBIX OTBETOB YYAIIUXCS, @ TAKO)KE PH BHITTOJIHEHUH HMU XUMHYIECKOTO AKCIIEPHMEHTA.

OueHka yCTHOro 0TBeTa

OtmeTka «5»:

- OTBET NOJHBIN U IPAaBUJIbHBII HA OCHOBAaHWH N3Y4YEHHBIX TEOPHI;

- MaTepuaj U3JI0XkKeH B ONpeAETIEHHOH JOrMYECKOM TOCIeI0BATEILHOCTH, INTEPATYPHBIM SA3BIKOM;

- OTBET CaMOCTOSITEIIbHBIM.

OtmeTka «4»:

- OTBET MOJIHBIM U NPABUJIbHBIM HA OCHOBAHUU MU3YUYEHHBIX TEOPHI;

- MaTepuall M3JIOKEH B ONPEEeNEHHOM JOrMYecKOil MoCiIeoBaTeIbHOCTH, HO NPH 3TOM JOIMYLIEHBI J[BE- TPU HECYLIECTBEHHbIE OIIMOKH, HCIIPAaBJICHHBIE IO
TpeOOBaHUIO YUHUTETIS.

OtmeTka «3»:

-OTBET MOJIHBIN, HO IPU 3TOM JOITyIIIeHa CYILIECTBEHHAs OLIMOKA UM OTBET HETIOJHBIH, HECBS3HBIM.

OtMeTka «2»:

- TIpH OTBETE OOHAPYKEHO HETIOHUMAaHHE yYalUMCsl OCHOBHOTO COJEp)KaHUs yueOHOro MaTepHaja WiId JOMYyILEHbl CYIeCTBEHHbIE OIINOKH, KOTOPBIE YUaIHIiCs HEe
MO’KET UCTIPABUTH MPHU HABOISIINX BOIIPOCAX YUUTEIS.

O1eHKa KCePUMEHTATBHBIX YMEHUM.
OreHKa CTaBUTCS HA OCHOBAaHUU HAOIIOICHUS 32 YUaIIUMHCS U MIMCbMEHHOT0 OTYETa 32 padoTy.
OtMeTKa «5»:
- paboTa BBIMOJIHEHA MTOJHOCTHIO U TIPABUIILHO, C/ICNIaHbI TPABUIIHHBIC HAOIIOICHHS U BEIBOIBI;
- OKCIIEPUMEHT OCYIIECTBIIEH I10 IJIaHY ¢ YY4ETOM TEXHHUKH O€30IMaCHOCTHU ¥ MTPABIII pabOTHI C BEIIECTBAMU O 000y IOBAHUEM;
- MIPOSIBIICHBI OPTaHU3AIHOHHO-TPYA0BbIC YMEHUs (IIOAACPKUBAIOTCS YHCTOTa pad0UYero MecTa U MOPSIIOK Ha CTOJIC, SKOHOMHO PACXOAYIOTCS PEaKTHBHI).
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OtMeTKa «4»:

- paboTa BBIMIOJIHEHA TMPABIIIBHO, CAENAHBl TPaBUIbHBIE HAONIONACHWS W BBIBOJABI, HO TNPH STOM OKCIEPUMEHT MPOBENEH HE IONHOCTHIO WM JOITyIIEHBI
HECYIIECTBCHHBIC OIUOKU B pa0dOTE ¢ BEIECTBAMU U 000PYI0BAHUEM.

OtMmeTKa «3»:

- paboTa BBITIOTHEHA MTPABIIIFHO HE MEHEe YeM Ha TOJIOBMHY WIIH JOITyIIIeHa CYIIeCTBEHHAs OMIMOKa B X0/I€ SKCIIEPUMEHTa, B 00BsICHeHNH, B 0(hOpMIIeHHH PadOTEHI, B
COOJIFO/ICHUY TIPABWJI TEXHUKH 0€30MMaCHOCTH NIPU PadOTe C BEIIECTBAME U 000PY/IOBAaHUEM, KOTOPAst UCIIPABISCTCS 110 TPECOOBAHUIO YUUTEIISL.

OTMeTKa «2»:

- IOMYIIEHBI ABE WK OoJiee CyIIeCTBEHHBIE OMIIOKH B XO€ SKCIIEPUMEHTA, B 00BsICHEeHHH, B 0popmieHIH paboThl, B COOMIOACHUN PAaBUII TEXHUKH 0€30TTaCHOCTH
mpu paboTe ¢ BElIeCTBaMHU B 000PYA0BaHUEM, KOTOPBIC YUAIIUKCSA HE MOXKET UCIIPABUTH JIAXKE MO TPCOOBAHHIO YUHUTEISL.

Ouenka yMeHU pelIaTh IKCNEPUMEHTAIbHbIE 321a4M.

OtMeTKa «S»:

- IJIaH PEIIeHUs COCTABJICH MPABUIHHO;

- MPaBWJIBHO OCYIIECTBIEH MOAO0P XUMUIECKIX PEAKTUBOB U 000y IOBAHUS;

- JJaHO IOJIHOE OOBSICHEHHE U CIeJIaHbI BBIBOLI.

OtMeTKa «4»:

- TIJIaH PEIIeHUs COCTABIIEH MPAaBUIIBHO;

- MPaBWJIBHO OCYIIECTBIEH MOA00P XUMUYECKUX PEaKTUBOB M 000pYIOBaHUS, HO IIPH STOM JOITYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUH U
BBIBOJIAX.

OtMmeTKa «3»:

- TJIaH PENIeHUs COCTABJICH MPABUIHHO;

- MPaBWJIBHO OCYIIECTBIIEH MOIO0P XUMHUYECKHUX PEAKTHBOB U 000Dy IOBaHMSI, HO JIOMYIIIEHA CYIIIECTBEHHAs OIMOKa B OOBSICHEHUH U BEIBOIAX.

OTMeTKa «2»:

- IOTTYIIEHKI JBe WK O0Jiee OMMOKH B IJIAaHE PEIICHHS, B [TOI00Pe XUMHUYECKUX PEaKTUBOB U 000PYIOBaHMS, B O0BSICHEHIH U BEIBOJIAX.
Ouenka yMeHMil peliaTh pacyéTHbIC 3a1a4H.

OTMeTKa «S»:

- B JIOTHUECKOM PACCYKJICHUH U PEIICHUH HET OIIMOOK, 3a/1a4a pellieHa palMoOHaIbHBIM CIIOCOO0M.

OtMmeTKa «4»:

- B JIOTMYECKOM PACCYXJICHHU M PEIICHWH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/aya pelieHa HepaIlMOHAIBHBIM CIOCOOOM WIIM JOMYIIEHO He 0ojiee ABYX
HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3»:

- B JIOTHYECKOM PACCYK/CHUH U PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JIOMYIIIEHA CYIIIECTBEHHAs OIMOKA B MaTeMaTHYeCKUX pacuérax. OTMeTKa «2»:

- IMEIOTCS CYIIECTBEHHBIC OMMUOKH B JIOTHUECKOM PACCYKICHHUH U B PCIICHUH.

Ouenka NMCbMEHHBIX KOHTPOJIBLHBIX PadoT.
OTMeTKa «5»:
- OTBET NOJHBIN U MPABWIBHBIN, BO3MOXHA HECYIIECTBEHHAS OIINOKA.
OtMmeTKa «4»:
- OTBET HEMOJHBIN WK TOTYIIEHO He 00jIee IBYX HECYIICCTBEHHBIX OIHMOOK.
OtMeTKa «3»:
- paboTa BEITIOJTHEHA HE MEHEE YeM Ha MOJIOBHHY, JIOMYIIEHA OJHA CYIIIECTBEHHAS OIIMOKA ¥ ITPH 3TOM JIBE- TPHU HECYIIIECTBEHHBIC.
OtMeTKa «2»:
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- paboTa BHIMOJIHEHA MEHBIIIE, YeM Ha ITOJIOBUHY HITU COJICPIKUT HECKOIBKO CYIIECTBEHHBIX OIIHOOK.
[Ipu o1ieHKE BBHIMOIHEHUS TUCBMEHHON KOHTPOJIBHON pab0oThl HEOOXOAMMO YUYHUTHIBATH TPEOOBAHUS IMHOTO OPPOrpadUIecKOro pexkuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJFHYIO pab0Ty KOPPEKTUPYET MPEAIIECTBYIOIINE TP BEICTABIIEHUH OTMETKH 32 YETBEPTh, IOIYTOAME, TO/I.

Ouenka TeCTOBBIX padoT.

TecTbl, cocTosiMe U3 MATH BONPOCOB MOXKHO HCHONB30BaTh IOCIE H3y4deHHA Kaxjaoro marepuana (ypoka). Tect u3 10—I15 BompocoB ucmonb3yercss s
nepuoauueckoro KoHTposst. Tect u3 20—30 BompocoB HEOOXOIMMO HCIIONIB30BATh sl HTOTOBOTO KOHTpoJs. [Ipy oleHMBaHNM MCTIONB3yeTCs CIeyromas mKana: s TecTa
W3 IITH BOIIPOCOB

* HET OMIMOOK — OIIEHKA «5»;

* O1Ha OITNOKA - OIIEHKA «4»;

* IBE OIIMOKK — OLIEHKA «3»;

* TpH OIIUOKK — OTeHKa «2». /s Tecta u3 30 BOpocoB:

* 25—30 npaBWIbHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBMWIBHBIX OTBETOB — OLICHKA «4;

* 13—18 mpaBUIbHBIX OTBETOB — OLICHKA «3»;

MeHbIIe 12 MpaBUIIHLHBIX OTBETOB — OIICHKA «2.
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Jluct cornacosanua k AokymeHTy N@ xumuna dasnAatosa 0,5 ot 01.09.2025
Muunumnatop cornacosaHua: MapteiHosa J1.P. [lupekTop
Cornacosanue uHuyunposaHo: 08.12.2025 13:26

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
iMoanucaHo

1 MapreiHosa J1.P. 08.12.2025 - 13:26
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