PACCMOTPEHO

PyxoBonutens LLIMO
AOGapaxumoBa M. M.

[Tpotokomn Nel

oT «26» aBrycra 2023 r.

MHUHHUCTEPCTBO ITPOCBEINIEHUS POCCUMCKOM ®EJNEPAIIUNA
MHUHUCTEPCTBO OBPA3OBAHMSA U HAYKH PECIIYBJIUKH TATAPCTAH
YIIPABJIEHUE OBPA30BAHUA AJIBMETBEBCKOI'O MYHHUIIUITIAJIBHOTI'O PAMOHA

MBOY "CTAPOCYPKHUHCKAMA COHI"

COI'JTACOBAHO YTBEPXJIEHO

3am. nupektopa o YBP JIupeKTop MIKOJIBI
CepruBanosa JI.B. Wibnykosa B.B.

«26» aBrycra 2023 1. [Ipukaz Ne 70

oT «26» aBrycra 2023 r.

PABOYAS ITIPOI'PAMMA
(ID 1780424)
ydyeOHoro npeamera «Xumus. bazoBblii ypoBeHb»
JU1st oOy4arommxcst 8 — 9 kiaccoB

ces1o Crapoe Cypkuno 2023

7

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudwukaT: 4E718300ACAFBEEDS447D804065A938975
Bnapeney: Mnbaykosa Bacununa BnagumuvpoeHa
Heictentened ¢ 17.02.2023 no 17.05.2024

[okymeHT co3aaH B anekTpoHHon chopme. Ne 86 ot 04.10.2023. NcnonHutens: Mnbaykosa B.B.

Crtpanuua 1 u3 30. Ctpannua cosgana: 04.10.2023 14:23

il INIEKTPOHHBIH
=¥ TATAPCTAH




MNOSCHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHM Ha ypOBHE OCHOBHOI'O 00I11ero 00pa30BaHUs COCTABIIEHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOI POrpaMMbl OCHOBHOTO 001Iero obpa3oBanus, npencraBieHHbx B PI'OC 00O, a Takke Ha OCHOBE (heaepanbHO paboueit
IpOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHUEMNIMHU IpernoaBanus ydyeOHoro npeamera « XuMus» B 00pa3oBaTelIbHbIX opranu3anusax Poccuiickoit
®denepauuu.

[TporpammMa 1o XxuMuu Aa€T MpEICTABICHUE O LESIX, oOIIeld cTparernu oOyueHHs, BOCOUTAHUSA U Pa3BUTHs OO0Yy4aroIUXCs CPEeICTBAMU
y4eOHOro IpeaMETa, YCTaHABIMBAEeT O0O0s3aTENIbHOE IPEAMETHOE COJAEpkKAaHHUE, IPEelyCMATPUBAET pACHpElEIeHUEe €ro Io Kiaccam H
CTPYKTYPHUPOBAHUE 110 pa3jesiaM U TeMaM IPOrpaMMbl IO XUMUH, OIIPeeIIseT KOJINYECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKU COIEPKaHMS,
PEKOMEHIYEeMYIO MTOCIIEI0BATEILHOCTh U3YUYCHHUS XUMHUH C YIETOM MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTHKU y4eOHOTO Tpo1iecca,
BO3PACTHBIX OCOOEHHOCTEH O00yyaroIuXcsl, ONpeleiseT BO3MOXKHOCTH IpeaMeTa JAjs peanu3aluu TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS
OCHOBHOH 00pa30BaTeIbHOI MPOTPaMMbI Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMsl, a TAKXKe TPEOOBAHH K pe3ysibTaTaM 00Y4YEeHHUsI XUMHUH Ha
YPOBHE IieNieil M3ydeHus NpeiMeTa U OCHOBHBIX BMJOB Yy4eOHO-IIO3HABATEIbHON NEATEIbHOCTH OOYYaroIerocsi 1o OCBOEHUIO Y4eOHOro
COJIEpIKaHUS.

3HaHUE XUMUHU CITYKUT OCHOBOM /17151 POPMUPOBAHMS MUPOBO33PEHUS 00YUAIOILIETr0oCs, €ro MpeCTaBICHUH 0 MaTepHaIbHOM €IUHCTBE MHpa,
BO)XHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPALICHUSX SHEPTUH B 00 SBOJIIOIUH BEIIECTB B MPUPOJIE, O MyTIX
peleHHs rI100aIbHBIX IPO0JIEM YCTOHYMBOTO pa3BUTHS YEI0OBEUECTBA — CHIPbEBOI, SHEPIreTUUECKON, MUILEBOM U 9KOJIOTHYECKOH 6€3011aCHOCTH,
po0JIeM 3/IpaBOOXpaHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peanu3alil BO3MOXKHOCTEH ISl caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpbl JIMYHOCTH, €€ 0o0meld M (pyHKIMOHAIbHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (hOpMHMpOBAHHE MBIIUIEHUS U TBOPUYECKHX CHOCOOHOCTEW OOydaroluXcCsl, HABBIKOB WX CaMOCTOSITENbHOM Y4eOHOM
JeSITeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIE0BATENbCKUX YMEHHHM, HEOOXOJUMBIX KaK B MOBCEAHEBHOM *KM3HM, TaKk U B MPO(eCcCHOHANBHOM
NesITeTTbHOCTH,

3HAKOMUT CO CIIeHU(HUKON HAYyYHOTO MBIIIJICHHS, 3aK/IaJJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a HA €IUHCTBO MPHUPOJIBI M YEJIOBEKa, SABISETCS
OTBETCTBEHHBIM ITAroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00YYaIOIIHXCS;

CHocOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAyYHbIM 3HAHUSM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOI BKJIaJ B
HKOJIOTMYECKOE 00pa3oBaHNEe O0yUYarOLIUXCS.

JlanHble HampaBieHHs B OOYYEHMH XHMHUHM O0€CIEYMBAIOTCS CHEUU(UKON colepkaHUs Y4eOHOTo MpenMeTa, KOTOPBIM sBIseTCs
MeIarOrMYEeCKH aJanTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUH Ha OMPEeIEHHOM dTarne e€ pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHusi OPUEHTUPOBAH HAa OCBOCHHE 00YUAIOIIUMUCS CUCTEMbI IIEPBOHAYATILHBIX TOHATUI
XMUMHH, OCHOB HEOPTaHMUYECKOW XUMUHU M HEKOTOPHIX OTACITHHBIX 3HAYMMBIX TIOHSATHIA OPraHUIeCKON XMMHH.

CrpyKTypa coaepxaHus MpOorpaMMBbl 0 XUMHUH cpOPMHUPOBaHa HA OCHOBE CUCTEMHOTO MOAX0/1a K e€ nzyueHuto. ConepkaHue CKJ1aIbIBaeTCs
U3 CHCTEMBI MOHITHH O XUMHUYECKOM 3JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XMMHUYECKOH peakmun. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 MPUHIIMITY IOCIEI0BATEIBHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKHUX MPEACTaBIECHUI pa3HOTO YPOBHS:
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— aTOMHO--MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINY BELIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH IMOTYYCHHBIX U OCMBICTICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIIBEHO
OT OJTHOTO YpPOBHS K APYroMy, BBIMOJHAS (GYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAaKTHUECKOTO
MPUMEHEHHUS U MTOJYYCHUS U3y4aeMbIX BEIECTB.

OcBoeHMe NporpamMmbl 10 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XMMHUECKON COCTaBISIONICH HAyYHOU KapTUHBI MUpA B
JIOTHUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOT'O OTHOIICHHS K HAYYHOMY 3HAHUIO M METO/IaM MO3HaHUs B Hayke. M3yueHne XuMuu mpoucxouT
C MPUBJICYCHUEM 3HAHUN U3 paHee U3YUYCHHBIX yueOHBIX mpeamMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 knaccel» u «DPu3nka. 7 Kiacey.

[Ipy M3ydeHHH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAyKH KakK O00JacTH COBPEMEHHOTO €CTECTBO3HAHWUS,
MPAKTUYECKON JEATEeIbHOCTH YeJOBeKa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHL. 3ajada y4dyeOHOro mpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHCTEMbl XMUMHYCCKHX 3HAHWA — BAKHEHIIMX (AKTOB, MOHATHUN, 3aKOHOB M TCOPETHYCCKHUX ITOJOXKCHHM, JTOCTYITHBIX
000011IeHNIT MHPOBO33PEHUECKOTO XapakTepa, sI3blka HAayKH, B MPHUOOIIEHWH K HAYYHBIM METOAAaM IIO3HAHUS NpPU U3YUYEHUU BEIIECTB U
XUMHUYECKHX PEaKIii, B (JOPMUPOBAHWU W PA3BUTHUU TO3HABATCILHBIX YMCHHA M MX MPUMEHCHWU B Y4eOHO-TIO3HABATCIHLHOW M y4eOHO-
MCCJIEIOBATENHCKOM 1eATeIbHOCTH, OCBOSHUH MPaBUII 0€30I1aCHOr0 00pallleHus ¢ BEIIeCTBAMU B TOBCEAHEBHON KU3HU.

[Ipu n3y4eHnn XUMHUHM HA YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHus BaXKHOE 3HAUCHUE TPUOOPEIHN TaKue 1EeH, Kak:

— (OpMHPOBaHHE WHTEIUIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHHUUECTBY, CAMOCTOSTEIILHOMY MPUHSATHIO
penieHui, CnocoOHOM aIanTUPOBATHCS K OBICTPO MEHSFOIITUMCS YCIIOBUSIM JKU3HU;

— HamNpaBIEHHOCTh OOYYEHHs] HAa CHCTEMaTHYeCKoe MPHOOIIeHHEe OOydJaroluXcsl K CaMOCTOSITENIbHON TO3HABATENbHOW NEATEIbHOCTH,
Hay4HBIM METO/IaM MO3HaHUs, (POPMHUPYIOIIUM MOTHUBAILIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— oOecreyeHre YCJIOBHM, CIOCOOCTBYIOIIMX MPHUOOPETEHHI0 OOYYarOUIMMUCS OIbITa Pa3HOOOpPA3HON JesATeNbHOCTH, TO3HAHUS U
CaMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN ), UMEIOIINX YHUBEPCATHLHOE 3HAUYEHUE ISl PA3JIMYHBIX BUJIOB JESTEIHLHOCTH;

— popmupoBanue o01Iel HYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIe YMEHUN OOBACHATH U OLICHUBATDH SIBJICHUS
OKPY’KaIOIIIEeTr0 MUpPa, UCIIOJIb3YsI 3HAHUS U ONBIT, MOJYyYE€HHBIE TTPU U3YYECHUN XUMUH, IPUMEHSATh UX MPU PEUICHUHU MPOOIeM B TOBCETHEBHOM
JKU3HU U TPYIOBOM JESTEINBHOCTH;

— (hopmupoBanue y 00yqJaronuxcsi 'yMaHUCTHUYECKUX OTHOIIIEHUH, TOHUMAaHUS [ICHHOCTH XUMHUYECKUX 3HAHUMN JIJ1s1 BBIPAOOTKH YKOJIOTHYECKU
1[€I€CO00PA3HOTO MOBEACHHS B OBITY M TPYIOBOU JAESITENLHOCTH B LIEJISX COXPAHEHUS CBOETO 37]0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CITOCOOHOCTEH K CAaMOKOHTPOJIO W CAMOBOCIHTAHHIO HAa OCHOBE YCBOCHHS OOIIEYETOBEYECKHUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIsS U HAMPABICHHOCTH JajdbHEHIIero o0yueHusl.

OO6riee yuciIo 4acoB, OTBEAEHHBIX TSI M3YUEHUSI XMMUHU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 gacoB: B 8 kmacce — 68
qacoB (2 yaca B HeZIento0), B 9 kiacce — 68 yacoB (2 yaca B HEZEIIO).
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COAEP XAHUE OBYUEHUS

8 KJIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XMMUU B )KU3HU YeslOBEKa. XUMHUA B cucTeMe HayK. Tena u BemecTBa. @u3nueckue CBOMCTBA BEIIECTB. ArperaTHoe
cocrosiHue BemiecTB. [loHsTre 0 MeToAax mo3Hanus B XuMuu. Yuctoie BemecTBa U cMecu. CriocoObl pa3ieieHust CMece.

ATOMBI 1 MOJIEKYJIbl. XUMHYECKUE 3JIEMEHThI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocThie U cloXkKHbIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE
YUYEHUE.

Xumuueckass ¢popmyia. BaaeHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH TMOCTOSHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOCUTENIbHAs MOJIEKYJIsipHasi Macca. MaccoBasi J10J11 XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemtectBa. Moinb. MossipHas Macca. B3auMocCBsI3b KOJIMYECTBA, MAcChl U YKCIIA CTPYKTYPHBIX €IMHHUIL BelecTBa. Pacyérsl no
dbopmysaM XUMUYECKUX COCTUHEHUM.

®u3nuecKkue U XUMHYECKHUE ABJICHHS. XUMUUYECKasl peaklus U e€ NpU3HaKU. 3aKOH COXPAHEHHUsI MACChl BEIIECTB. XMMHUYECKUE YPAaBHEHUS.
Krnaccudukanus XuMHYECKAX peakiuii (COSAMHCHUS, PA3JIOKCHHSI, 3aMEIICHUS, OOMCHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCY/IOH, MpaBuiaMHu padOThl B JIAOOpATOPUHM M MpUEMAMH OOpaIeHUs C JIA0OPATOPHBIM O0OPYIOBAHHUEM,
W3YYEHUE U ONHcaHue PU3NYECKNX CBOWCTB 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, HaOM0AeHHe Gu3nUecKuX (TUIaBIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KWUIEHHE M KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE MEIHOWU IMPOBOJIOKH,
B3aUMOJICCTBUE MeNa ¢ KUCJIOTOM) SABJICHUH, HAOIIOACHUE M OMHMCAHKUE MPU3HAKOB MPOTEKAHUS XUMUUYCCKUX PEaKIUi (pa3ioKeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapus, paznoxenue rumapoxkcuna menu (II) mpu nHarpeBaHuu, B3auMOJCHCTBHE jXKele3a ¢
pactBopoM conu Meau (II), uzydenune crnocoOOB pazfeneHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBaHWE, BBHITAPUBAHUE, TUCTHILISAIIMS,
xpomarorpadusi, TpoBeICHUE OUNCTKH TOBAPEHHOU COJU, HAOIIOCHUE U OTTUCAHUE PE3YIIHTATOB IIPOBEICHUS OTIBITA, MJUTFOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MaCChl, CO3/IaHUE MOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT U mpocToe BemlecTBo. HaxoxaeHue kuciaopoja B mpupoje, pusudeckue u
XUMUYECKHe cBoWcTBa (peakuuu ropenus). Oxcupabl. [Ipumenenue kucinopoga. CrocoObl TOMyYeHUs KHCIOpoJa B JIa0OpaTopuu M
MpOMBINIIEHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajunioTponHast MOAU(PHUKAIUS KUCIOPOa.

TennoBoii >QheKT XUMHUUECKOW peaKIuu, TEPMOXUMHUECKUE YpaBHEHUS, YK30- U SHIOTEPMUUYECKHE PEaKIuu. TOTUIMBO: Yyrojib U METaH.
3arpsizHeHue BO3AyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopoxa — anemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopo/ia B mpupoe, Pu3ndeckre 1 XUMUYECKUE CBOWCTBA, MPUMEHEHHE, CITOCOOBI
noxydeHusi. Kucinotsl u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoiicTBa Bojabl. Bona kak pactBoputens. PacTBopsl. HackillieHHbIE 1 HEHACHIIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B
Bojie. MaccoBasi J1oJisl BelllecTBa B pacTBOpe. XUMHYECKHe CBOMcTBa Bojbl. OcHOBaHUA. Poib pacTBOpPOB B MpUPOJE U B KU3HU YEJIOBEKA.
Kpyrosopot Bobl B mpupoe. 3arps3sHeHue TpupoaHbIX Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.
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Knaccugukanuss Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukamuss OKCHIOB: coneoOpasyromue (OCHOBHBIC, KHCIIOTHEBIE,
amgorepHble) 1 HecoseoOpa3zyromue. Homenknarypa okcuoB. @usnueckue 1 XMMUYECKHE CBOMCTBA OKCUIOB. [lonmydyeHue okcuaos.

OcnoBanus. Kinaccugukanus ocCHOBaHMIA: IETOYM M HEpaCTBOpUMbIE OcHOBaHUsA. HoMeHKkIaTypa ocHOBaHUH. DHU3MUECKUE U XUMHUYECKHUE
cBoiicTBa ocHOBaHMH. [lonyuyeHre ocHOBaHMIA.

Kucnotel. Kitaccudpukanus kucnor. Homenknarypa kucnor. @u3ndeckue 1 XUMHUIECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTauioB H. H.
bekerosa. [loryueHnne Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMudeckue cBoicrsa coieil. [lonyuenue comneit.

I'eHeTnyeckas CBSA3b MEXAY KJIAaCCAMH HEOPIraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpeEICHUE COACPKaHUS KHCIOPOAa B BO3yXe, MOIy4YeHue, COOMpaHue, paclio3HaBaHUE U W3y4YeHUE CBOWCTB KUCIOpO/a,
HaOJII0/IEHUE B3aMMOJICHCTBHS BELIECTB C KHUCIOPOAOM M YCJIOBMSI BO3HMKHOBEHHUS M NPEKpAIleHUs] TOpeHus (1oxapa), O3HAKOMIIEHHE C
o0pa3laMu OKCUZOB M OINHCAaHHE HUX CBOMHCTB, IOJy4YeHUE, COOMpaHUE, pPACIHO3HABAaHWE M M3Y4YEHHE CBOICTB BoOaOpona (ropeHue),
B3aMMOJIeCTBHE BOTopoa ¢ okcuaoM Meau (I1) (Bo3MOKHO HCIIONIb30BaHNE BHICOMATEPHAIIOB), HAOJIIOICHHE 00Pa3IloB BEIIECTB KOJINISCTBOM
1 Momb, uccieoBaHNe OCOOCHHOCTEH pacTBOPEHHUs BEILECTB C Pa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBIEHUE PACTBOPOB C OIpeNeIEHHON
MaccoBOM J10JIe pacTBOPEHHOIO BEIIECTBA, B3aUMOJEMCTBHE BOABI C MeTajllaMd (HAaTpUEM U KajblUeM) (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), UCCIIE0BaHUE 00PA310B HEOPraHUYECKUX BEIECTB PA3JIMUYHBIX KJIACCOB, HAOIOIEHHE N3MEHEHNSI OKPACKH WHAUKATOPOB B
pacTBopax KHUCJIOT M ILIeN0Yel, n3ydeHue B3aumoeicTBus okcuaa Meau (1I) ¢ pactBopom cepHOM KHUCIIOTBI, KUCIOT C METAJUIAMHU, PEAKIIUM
HEUTpaau3aluy, IIOJyYEHUE HEPACTBOPHMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajula JpYyrMM U3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHelne Ki1acchl HEOPraHMYECKUX COSAUHEHUI».

Ilepuoguuecknii 3axkoH u Ilepuoanyeckas cucrema xumudeckux 3j1eMeHToB JI. U. MenaeseeBa. Ctpoenune aToMmoB. XHMHUYeCKas
cBsI3b. OKHCINTE/ILHO-BOCCTAHOBHUTE/IbHbIE peaKINu

[TepBble MOMBITKHM KJIAaCCU(PUKALMU XUMHUECKUX 3JIeMEHTOB. [IoHATHE O Tpynmax CXOIHBIX 3JI€MEHTOB (ILEJIOYHbIE U LIEIOYHO3EMETbHbIE
MeTaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yoT aM(pOTEpHbIE OKCUIbI U THIPOKCHIBI.

[Tepuognuecknii 3akoH. Ilepuoanueckas cucremMa xumudeckux snemeHToB J[. M. Menneneesa. KopoTkonepuonHas U AIMHHONIEPHOJHAS
dopmel [leprognueckoii cucteMbl xumudeckux snemeHToB J[. 1. Menaeneesa. [lepuobl u rpymnmnbl. @U3nyecKuil CMbICI HOPSAKOBOTO HOMEpA,
HOMEPOB MEPUO/Ia ¥ TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sjep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000J04YeK aTOMOB HEpPBBIX 20 XMMHYECKHX
anemeHToB Ilepnonnueckoin cucremsel JI. 1. MenneneeBa. XapakTepucTuka XUMUYECKOIO DJIEMEHTA 110 €r0 IOJ0KEeHUI0 B Ileproanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUNINYECKUX U HEMETAUIMYECKUX CBOMCTB IO TpyIIaM H
MIEPHOJIaM.

3nauenue [leprnoauueckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npakTuku. /. 1. Mennenees
— Y4E€HBIN U TPaXKJaHUH.

Xumnueckas cBs3b. KoBaneHTHas (moJsipHasi M HEMOJISIPHAs) CBA3b. DJIEKTPOOTPULATEILHOCTh XUMUYECKHUX 3JIeMEHTOB. VIOHHas CBSI3b.
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Crenenb okucneHus. OKHUCIUTENLHO--BOCCTAHOBUTEIbHBIC peakiuu. [Ipormecchl OKHCIEHUsT H BoccTaHOBJICHHs. OKucIUTENd U
BOCCTaHOBUTEJIU.

Xumuueckuii IKCnepumenm:

M3ydeHre 00pa3loB BEUIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCHIA IIMHKA C PACTBOPAMHU KHUCIIOT U LIEI0YEH, IPOBeIeHUE
OTIBITOB, WJUTFOCTPUPYIOIINX MPUMEPBI OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKlnii (TOpeHUe, peaKIUU PA3JI0KCHHS, COCTUHEHUS ).

Meosrcnpeomemmnuwie ceasu

Peanu3zanus MeXIpEeAMETHBIX CBS3€H MPU M3yUYEHUU XMMUU B 8 KJIACCE OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
-HaY4HbIX MMOHATHH, TaK U TOHATUHN, SIBJISIOIIMXCS CUCTEMHBIMH JIJIS1 OTJENIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO IHKIIA.

OO01mue ecTeCTBEHHO--HAYYHbIC TOHSTHS: HayYHBIA (DAaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIHM3, CHHTE3, Kiaccu(uKaIius, MepruoIuIHOCTb,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®duznka: Marepusi, aToM, 3JCKTPOH, NMPOTOH, HEHUTPOH, MOH, HYKJIHUJI, W30TOIbBI, PaJHOAKTHBHOCTH, MOJICKYJA, JIEKTPUYCCKHHA 3aps,
BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, ra3, (pu3mveckue BENWYMHBI, €AUHULBI U3MEPEHHUs, KOCMOC, TUIAHETHI, 3BE3/IBL,
Consue.

buonorus: ¢porocunTes, apIxanue, ouocdepa.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIE ITOPOIBI, TIOJIE3HBIC HCKOIAEMbIC, TOILTMBO, BOJAHBIE PECYPCHI.

9 KUIACC

BenecTBo u XUMHYECKAsl peaKIusi

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux snemeHtoB [[. M. MenneneeBa. CtpoeHne aTomMoB. 3aKOHOMEPHOCTH B
W3MCHECHUU CBOMCTB XMMHYECKHX JJIEMEHTOB IMEPBBIX TPEX MEPHOJOB, KU, KAIBIMS U UX COCIUHEHUH B COOTBETCTBHH C TOJIOKEHUEM
sneMeHTOoB B [lepuonnyeckoil cucteMe U CTPOSHHUEM UX aTOMOB.

CTpoeHHe BeIIEeCTBA: BHJIBI XUMHUYECKOW CBSA3HM. THIBI KPUCTAIUTMUECKUX PEMIETOK, 3aBHCHMOCTh CBOWCTB BeIIECTBA OT THIIA
KPUCTAIIMYECKON PEMIETKU U BIIa XUMHUECKOHN CBSI3U.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3IMIHBIM KIlaccam
HEOPraHMYECKUX COSAMHEHUN, TeHeTUYECKasl CBsI3b HEOPTaHHMUECKHUX BEIIECTB.

Krnaccudukanus XuMHUYECKHX PEaKIIUi 10 pa3IMIHBIM MpH3HaKaM (TI0 YUCITY U COCTaBY YYaCTBYIONINX B PEAKIIMH BEIIECTB, MO TEILIOBOMY
abdekTy, Mo H3MEHEHHMIO CTENEeHEeW OKUCICHHUS XHUMUYECKHUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacTHIO KarTajau3aTopa). JK30- H
SHIOTEPMHUYECKUE PEAKIIHNH, TS PMOXHUMHUYECKUE YPaBHEHHUS.

[TonsiTrie 0 ckopocTu xuMudeckoi peakiuu. [Torstrue 06 0oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHe 0 TOMOTEeHHBIX U
reTeporeHHbIX peaknusx. [lorsTue o karamuse. [loHATHE 0 XUMUYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUICCKOUW PEAKITHH
Y TIOJIO’)KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCITUTEITIEHO-BOCCTAaHOBUTEILHBIC PEAKIINH, dJISKTPOHHBIM OAJTAHC OKUCIUTEILHO-BOCCTAHOBUTEILHOM peakiuu. CocTaBlieHUE YpaBHEHUN
OKHUCJIUTEIbHO--BOCCTAHOBUTENLHBIX PEAKIIMIA ¢ UCTIOTB30BAHUEM METO/A AIEKTPOHHOTO OanaHca.

Teopust IMEKTPOJIUTHICCKON JUCCOIMMANNN. DJIEKTPOIUTHl U HEIIEKTPOJIUTH. KaTHOHBI, aHHOHBL. MeXaHW3M JTUCCOIUAINN BEIIECTB C
pa3IMYHBIMH BHJIaMU XUMUYECKOU cBsi3u. CTeneHp aucconnanuu. CUnbHbBIE U c1a0ble SJEKTPOIHTHI.
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Peakumu moHHoro oOMeHa. YCIOBUS MPOTEKaHHs PEeaKUWi MOHHOTO OOMEHA, MOJIHBIE M COKpalléHHBIC MOHHBIC YPAaBHEHHS PEaKLUi.
CBolicTBa KHCIIOT, OCHOBAaHHUH M COJICHl B CBETE NPEJCTABICHUH 00 3JIEKTPOJUTHUYECKON auccouuanuu. KauecTBEeHHblE peaklMy HAa HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJICTISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaIIOB (Tpadurta u anmMasa), CII0KHBIX
BEIIECTB (XJIOpHJla HATPUs ), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakLnu OT BO3/ICHCTBUS pa3IMUHbIX (aKTOPOB, UCCIIEAOBAaHIE
JIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLIECCA IUCCOLMALIMU KUCIIOT, IIEI04Yel U colieil (BO3MOXKHO MCIOIb30BaHUE BUJIEO MATEPUATIOB),
IPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIIMX IPHU3HAKM MPOTEKAHUS peakluil HOHHOro oOmeHa (oOpa3oBaHME OcCajKa, BBIJCIEHHE TIa3a,
00pa3oBaHUE BOJIbl), OIBITOB, WIUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM (FOpEHHE, peaKluu pPas3jIoKEeHHUs,
COEZIMHEHUS ), PACIIO3HABAHNE HEOPIaHUYECKHUX BEILECTB C IIOMOIIbI0 KAUECTBEHHBIX PEAKLUI HAa HOHBI, PELICHNE 3KCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMmerasibl M MX COeIUHEHUSA

OO11ast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTepHble CTeneHu okucienus. Ctpoenue u pu3nveckrue CBONCTBa
IPOCTBIX BEIECTB — TajJoreHoB. XMMHUYECKHE CBOICTBa Ha NpUMeEpe XJopa (B3aUMOJEHCTBUE C METAUIaMM, HEMETAJUIAMM, IIEJI0YaMH).
Xnoposogopona. CossiHast KUCI0Ta, XUMAYECKUE CBOMCTBA, IOIY4YeHHE, IPUMEHEHHE. [leiicTBHE X10pa ¥ XJIOPOBOIOPOAA HA OPraHU3M YEJIOBEKA.
Baxuelimme Xaopuasl 1 UX HAXO0XKIECHUE B IPUPO/IE.

OOmass xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHMsS aTOMOB, XapaKTepHble CTENeHU okucieHus. CTpoeHue u
¢du3nUeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CePhl. AJUIOTPOITHBIE MOJU(PHUKAIIMNA KACIOPOIa M Cepbl. XUMHUECKHUE CBOMCTBA CEPHI.
CepoBoniopoll, cTpoeHue, pu3ndeckue U Xxumuueckue cBoicTBa. OKCHIBI cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKcHJ0B. CepHasl KUCIOTA,
¢buznyeckue U XuMUYeCcKre CBOMCTBa (00IIMe KaK MPEJCTaBUTENS Kilacca KUCIIOT U crienupuyeckue). XUMHUECKUE peaklnu, JeKallie B OCHOBE
IPOMBIIIJICHHOTO CIoco0a MoydeHus: cepHOi KUCIOThI. Ilpumenenne cepHoit kuciaoThl. Cou cepHON KHMCIOTHI, KaUeCTBEHHAs peakius Ha
cynbgar-uoH. HaxoxzaeHue ceppl M €€ cCOeqUHEHH B INpupoae. XUMHUYECKOE 3arps3HEHHE OKPYKaIoLIeH Ccpelbl COCTUHEHHUSIMH CEepbl
(KMCIIOTHBIE 10XKIH, 3arps3HEHUE BO3TyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBpaILCHHS.

OO6mas xapakTepucThka »dyeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEepHbIE CTENEHU OKHUCICHUs. A3OT,
pacrpocTpaHeHHe B Ipupoje, pusnueckue U XuMudeckue cBoiictsa. KpyroBopot a3ora B npupojae. AMMHAK, ero GU3N4YecKue U XUMHUYECKUEe
CBOICTBa, nosiyueHue u npumeHenue. Conu aMMOHHUsL, UX (PU3HMUECKUE U XUMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakiiysi Ha MOHBI
aMMOHUS. A30THasg KHUCIIOTa, €€ TojdydeHue, (PU3MYecKue M XUMHYecKHe CBoWcTBa (oOIMe Kak MpeACTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). McrnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATIBHBIX YA00OpeHUH. XMMHUECKOe 3arpsi3HEHNE OKpYXKaroIlen
CpeZibl COeIMHEHUSIMH a30Ta (KUCJIOTHBIE TOXKAHM, 3arpsi3HEHHE BO3/yXa, TOUBBI U BOJ0EMOB). Docdop, annorponHsle Moaudukanuu gocopa,
¢uznueckue u xummuueckue cpoiictBa. Okcun ¢docdopa (V) u dochopnas kucinora, ¢puznyeckne M XUMHUUYECKHE CBOMCTBA, MOJyYEHHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATBbHBIX YI0OpEHU.

OO6mas xapaktepuctuka 3jeMeHTOB [VA-rpynmel. OcoOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTETNEHH OKHUCICHHUS. YTIEpO/l,
QIOTPONHBIE MOJU(HKALINK, PACIPOCTPAaHEHHE B MpHUpoJe, (pHU3MUECKHEe M XHMMHYECKue cBoicTBa. Ancop6buus. KpyroBopor yriepoaa B
npupone. Okcunapl yrieponaa, Ux (u3nueckue M XUMHUYECKHME CBOMCTBA, JAECWCTBUE HA >KMBBIE OPraHU3MbI, MOJy4YeHHE U IMPHUMEHEHHUE.
DKosoruyeckre npobieMbl, cBsi3aHHbIE ¢ okcuaoMm yriepona (IV), rumoresa riaoGaibHOrO MOTEIUIEHHUS KJIMMarta, MapHUKOBBIN 3¢ (eKT.
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VYronbHas KUCIOTa U €€ COH, MX (PU3NIECKHE U XUMUYECKHE CBOMCTBA, MOTyueHHe U MpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-HOHBL.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHayabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHEHHSIX yrieposaa (MeTaH, 3TaH, dTHJICH, alleTUJICH, YTaHOJI, TNIULEPHUH,
yKCycHast kuciora). [IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (Yrodib, TPUPOIHBIN Ta3, HEPTH), IPOAYKTHI UX MepepaboTku (OEH3HH), UX POJIb B
ObITY M MpOMBIIUIEHHOCTH. [loHATHE O OMONIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaxX, OENKax, yriieBoJaXx — M MX POJIM B JKU3HU YEJIOBEKa.
MartepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAMHEHUH.

KpemHuii, ero pusnueckie u XMMHUYECKHE CBOIMCTBA, MOIydYeHUe U npuMenenune. CoennHeHns KpeMHus B npupoje. O0mmue npeacTaBieHus
00 okcuzae kpemuusa (IV) u kpemuueBoil kucinore. CUIMKATBI, UX HCIOJb30BaHUE B OBITY, B MPOMBILIUICHHOCTH. BaxkHelme cTpouTenbHbIe
MaTepHalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. IIpobieMbl 0e30MacHOr0 HCMOJIb30BAaHHUA CTPOUTENBHBIX MATEpHAIIOB B
MOBCEIHEBHOM JKU3HH.

Xumuueckuii Ikcnepumenm:

U3y4eHHe oOpa3l0OB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, NMPOBEIECHHWE KAYECTBEHHBIX PEAKIMi Ha XJOPUA-HOHBI U
HaOJII0IeHNE TIPU3HAKOB WX MPOTEKAHUS, OTBITHI, OTpaXkatole Gu3ndecKiue 1 XMMUIEeCKHe CBOWCTBA TAJIOTEHOB U UX COEIMHEHHA (BO3MOKHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMIIEHHWE C O0pa3lamMHu XJIOpPUAOB (TaJOreHHIOB), O3HAKOMIIEHHE C oOpaslaMu cepel U e€
COCIMHEHUSMU (BO3MOXHO HCIOJB30BaHUE BHJAEOMATEpUANIOB), HAONIOJAEHME IIpolecca OOYIVIMBaHMUA caxapa IOJ JIEeHCTBUEM
KOHIEHTPUPOBAHHOMN CEPHOM KHUCIOTHI, U3yUY€HUE XUMHUUECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEJICHHE KaYeCTBEHHON PEaKIuu
Ha CyiIb(aT-uoH M HAOIIOJCHHE TMpU3HAKa €€ MPOTEKaHHs, O3HAKOMIICHHE ¢ (PM3MYECKUMH CBOWCTBAMH a30Ta, (ocdopa u MX COeNMHEHHN
(BO3MOXKHO HCHOJBb30BaHUE BHJIEOMATEPUANIOB), oOpa3iaMu a30THBIX U (ocPOpHBIX ynoOpeHuil, momyuyeHue, coOupaHue, paclio3HaBaHUE U
M3Yy4EHHE CBOICTB aMMHaKa, POBEACHUE KaueCTBEHHBIX peaklUil Ha MOH aMMOHMS U QochaT-uoH ¥ U3ydyeHUe MPU3HAKOB MX MPOTEKAHMUS,
B3aMMO/ICIICTBUE KOHLIEHTPUPOBAHHOM a30THON KHUCIOTBI ¢ MEIbI0 (BO3MOXKHO MCIIOJIb30BAaHME BHJIEOMATEpUAIOB), M3y4eHHE Mojeiel
KPUCTAJIIMYECKUX PEIIETOK anMasa, rpaputa, QpysuiepeHa, 03HaKOMJIEHHE C TPOLIECCOM aJICOPOLIMM pACTBOPEHHBIX BELIECTB aKTHUBUPOBAHHBIM
yraéM M yCTPOMCTBOM IPOTHBOTasa, IOJIydeHHE, COOMpaHMe, paclo3HaBaHUE W M3Y4YEHHE CBOICTB YIJIEKUCIOrO rasa, IMpOBEACHUE
KAueCTBEHHBIX PEaKIMil Ha KapOOHAT U CWJIMKAT-UOHBI U M3yYEHUE MPHU3HAKOB MX MPOTEKAHMS, O3HAKOMJIEHUE C MPOIYKIUEH CUIMKATHON
MIPOMBINIJICHHOCTH, PEIICHNEe YKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHele HeMeTaIbl U UX COSeAUHEHUS.

Metayibl M X COeIMHEHUS

OO0mas xapakTepuCTUKa XUMUYECKHX JJIEMEHTOB — METaJJIOB Ha OCHOBaHHMHM HMX mosoxeHus B [leprmogudeckoll cucreMe XUMHYECKHX
anemenToB JI. . MenzeneeBa u ctpoeHust atoMoB. CTpoeHre MeTallioB. Merayinyeckasi CBA3b U MeTaJIMYecKasi KpUCTAJUIMUECcKasl peréTka.
DNEKTPOXUMHUECKUI psial HANpsHKeHUH MeTauioB. Pu3nyeckue U XUMMHUYECKHe CBOicTBa MeTamuioB. O0Imue crnocoObl MOTy4eHUsI METaJIoB.
[TonsiTie 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3alIMTHI MX OT Koppo3uu. CrjaBbl (CTajb, YyTyH, JIOPAJIOMUHUNA, OpOH3a) M HUX
pUMEHEHHE B ObITY U POMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: mosioxkeHue B [lepuoandeckoi cucteMe xXumuueckux anemMeHnToB 1. M. MenaeneeBa, CTpO€HHE UX aTOMOB, HAX0KJICHUE
B npupoje. Pusznueckne U XUMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kamus). OKCHIBI U THUAPOKCUABI HATpUs W Kanus. [IpumeHeHue
HIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.
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[IlenoyHO3eMENBHBIE METAJUIBI MAarHUM M KaJbLH: 1onoxeHue B Ileprnonnueckon cucreMe xumuueckux sneMeHTtoB [[. M. Menneneena,
CTPOEHHE UX aTOMOB, HaXOXJeHUE B Ipupojie. PU3nyeckue u XMMUYECKUE CBOMCTBA MarHusl U Kaiblus. BaxuHeie coeIMHEHNS KaJblHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

Antomunuii: nonoxkeHue B [leproanueckoit cucreme xumuueckux aemeHToB [. . MenpaeneeBa, cTpoeHre aToMa, HAXO0XKJIECHUE B IPUPOJIE.
Ou3nYeCcKue M XUMUIECKHE CBONCTBA alFOMUHUS. AM(DOTEpHBIE CBOICTBA OKCHJIA M TUAPOKCHIA aTFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumudeckux snemeHToB . M. MenaeneeBa, cTpoeHHue atoMa, HaXOXKJICHUE B TIPUPOJIE.
dusnueckue U XUMHUECKHE CBOMCTBA kele3a. Okcuibl, rupokcuasl u conu xkenesa (I1) u sxenesa (I11), ux cocras, cBoCTBa U MOJIyYEHHE.

Xumuueckuii Ixkcnepumenm:

03HAKOMJICHHE C 00pa3liaMy METaJUIOB ¥ CIUIABOB, UX (DM3MUECKUMHU CBOMCTBAMHU, H3yUYECHUE PE3YJIBTATOB KOPPO3HH METAILIOB (BO3MOKHO
HCITOJIb30BaHNUE BHUICOMATEPUATIOB), OCOOECHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbIMSA W HATPUS C BOJOM (BO3MOXHO HCITOJIb30BaHUC
BUJICOMATEPHAIIOB), HCCJICJAOBAHHE CBOMCTB KECTKOW BOJBI, IMpoOIlecca TOPEHUsS Kejne3a B KHUCIOpoaAe (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), MPU3HAKOB MMPOTEKAHUS KAUeCTBECHHBIX PEAaKIIMi HAa HOHBI: MarHus, KaJbIUs, AIIOMUHUS, ITMHKA, xene3a (11) u xxenesa (111),
meau (II), HaOmoeHWe W ONMHMCAaHWE TPOIECCOB OKpAIIMBAHWS IUIAMCHH WOHAMH HATPHsS, KIS W KablOUs (BO3MOXHO HCIOJIh30BAaHUE
BHJICOMATEPHAIIOB), UCCIICOBAaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS U THAPOKCH/IA IIUHKA, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a1a4
1o Teme «BaxkHeue MeTaljibl 1 UX COCAUHCHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemecTBa 1 Marepuaiibl B HIOBCEJHEBHOM )KM3HU 4eloBeKa. be3onacHoe MCnoab30BaHuE BELIECTB U XUMUYECKUX peakuuil B ObITy. IlepBas
MIOMOIIb MPU XUMHUYECKUX 0KOTaxX U OTPaBICHUSIX.

XUMHYECKOe 3arpsi3HeHNE OKpY-Karolllel cpeabl (MpeieabHas 10nycTuMas KoHIeHTpaus Bemiects, nauee — [1/IK). Ponbs xumuu B pemenuu
HKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHrue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mescnpedmemnnie ceasu

Peanuzarus MeXIpeaMETHBIX CBS3€H MPH MU3yYEHUH XMMHUU B 9 Kilacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TIOHSITHH, TaK U TIOHATHH, SBJISIFOITUXCSI CACTEMHBIMHU JIJISl OT/ICTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mmue ecTecTBEHHO-HAyUHbIE TOHSTHS: HAay4dHBIM (hakT, TUMOTE3a, 3aKOH, TEOpHUs, aHAIU3, CUHTE3, Kiaccudukaius, MepuoIuIHOCTb,
HaOJI0ZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MO/IEIh, SIBJICHUE, TAPHUKOBBIN Y(PHEKT, TEXHOJIOTHS, MATEPUATIBI.

®u3nka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, U30TOIbI, PAJIUOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUECKHUH 3apsf,
MPOBOJIHUKH, TOJYITPOBOHUKH, TUAICKTPHUKH, (POTORIEMEHT, BEIIECTBO, TEIO, O00BEM, arperaTHOE COCTOSHHE BEIECTBa, Ta3, PacTBOP,
pPacTBOPUMOCTh, KPUCTAIITMYECKAsl PeEéTKa, CIUIaBbl, (U3NYECKUE BEIHMUMHBI, SAUHUIBI U3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHITE.

buonorus: dbotocunTes, Apixanue, 6mochepa, IKOCUCTEMA, MUHEPAIBbHBIE YIOOPEHHs, MUKPOIIIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC
BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPOIbI, TIOJIE3HBIE UCKOMIAeMbIe, TOIIJIMBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUs

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IPOrPAMMbl OCHOBHOI'O 0O0IIEr0o 00pa30BaHuUs IOCTUTAIOTCS B X0A€ 00yUEHHsI XUMHUHU B €IMHCTBE YU€OHOH U
BOCIIMTATEIbHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYIBTYPHBIMU U J1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
IPUHATBIMU B OOLIECTBE IMpaBWJIaMM M HOPMAaMHU IOBEJIEHHMsS] M CIIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHHMSA, CaMOPa3BUTHUS M COLMAIU3ALMU
oOyyJaromxcs.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIMXCS PYKOBOJACTBOBATHCA CUCTEMOH IO3UTUBHBIX IIEHHOCTHBIX OpUEHTALU U
paciIMpeHe ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH!

1) mnaTpuoTHYeCKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOIIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HaclE€[1I0, IOHUMAaHUs 3HAUE€HUsI XUMUYECKON HayKu
B KM3HM COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTH BIa/leTh JOCTOBEPHOW HMH(poOpManMell O MepeJoBbIX JOCTHXKEHUSX U OTKPBITUSX MUPOBOM U
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSIX 00 YCTpOWCTBE MHpa U O0OIIECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHUS:

IIPEJICTaBICHNUS] O COLMAJIBHBIX HOpPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOM, yueOHO-MCCIIEJ0BATENbCKOM, TBOPYECKOH M IPYTrUX BHJAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM
JeSITEIbHOCTH TIPH BBITIOJTHEHUHM Y4YeOHBIX, MMO3HABATENBHBIX 3a7ad, BBHIIIOJHEHUHM XMMHUYECKHUX JKCIIEPHUMEHTOB, CO3/IaHHHM YUEOHBIX MPOEKTOB,
CTpEMJICHUS K B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOLIH B Ipoliecce 3TON y4eOHOMH 1eATeIbHOCTH, FTOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U ITOCTYIKH
CBOMX TOBAapUIIEH ¢ MO3UIIMN HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEACTABIECHUS O BEUIECTBE U XMUMHUYECKON peaklMM, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU HU
COCTABJISAIOLIME OCHOBY Ul IOHUMAHHUS CYIIHOCTH HAyYHOH KapTHHBI MUpA, IPEACTAaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIHI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEOi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUH 110 XUMUU, HEOOXOAUMBIE JUIl OOBSICHEHUS HAOII0AaeMBbIX MPOLIECCOB U
SBJICHUH, I03HAaBATEIbHON, THPOPMAITMOHHOMN U YUTATEIBCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIILHOM pabOThl ¢ yUEOHBIMU TEKCTaMU,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH HWH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00Y4YEHMIO U MO3HAHHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpAa30BaHUIO, MPOEKTHOW M HCCIIE0BATEIbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS 00y4YeHHUS B AaJbHEHUIIEM;

4) popMupoBaHus KyJbTYPbl 310POBbA:

0CO3HAHME LIEHHOCTH HU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 )KM3HU, OCO3HAHUE TOCIIEACTBU I
U HEMNpUATHE BPEIHBIX MPHUBBIYEK (YHNOTPEOJIEHUS alKOrojis, HApKOTUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIIO/IEHUs MpaBui 0€30MacHOCTH MpH
00palIeHnn ¢ XUMUUYECKUMH BEIIECTBAMH B OBITY U PEAbHOM KU3HH;

5) TpyaoBOro BocnuTaHMs:
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MHTEpEC K MPAKTUUYECKOMY U3YyYCHHIO podeccuil u Tpyaa pa3iuyHOro poja, yBaXEHUE K TPYAY U pe3ysbTaTaM TPYAOBOH JEATEIbHOCTH, B TOM
YHCIIe Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHBIA BHIOOP MHIMBHIYAJILHON TPAEKTOPHU MPOJOIDKCHUS 00pa30BaHMS C
y4ETOM JINTYHOCTHBIX UHTEPECOB U CTOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIIEITHOM MPOPECCHOHATBHON eI TEILHOCTH
¥ Pa3BUTHUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHOM CpeIe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKHU 1IEJIeCO00pa3HOe OTHOLICHUE K MPHUPOJEC KaK MCTOYHUKY JKHU3HM Ha 3emiie, OCHOBE €€ CYIICCTBOBAHUS, MOHMMaHHE LIEHHOCTU
3I0pOBOTO M 0e30MacHOro o0pasa KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY M IICHXMYECKOMY 3JI0POBBIO, OCO3HAHHE
IICHHOCTH COOJIIO/ICHHS ITPaBUII 0€30MIaCHOTO TIOBEICHHS ITPH paboTe C BEIIECTBAMH, a TAKXKE B CUTYALUSIX, YTPOXKAIOLINX 3I0POBBIO U KHU3HU JIIOACH;

CIIOCOOHOCTHM IIPUMEHSATH 3HAHUS, [10JIy4aeMble IIPY U3YUEHUH XUMUH, IS PELICHUS 3aja4, CBA3aHHbBIX C OKPYXKAIOLIEH IPpUPOJHON cpeloH, s
HOBBILICHUS] YPOBHS 9KOJIOTHYECKOH KYJIbTYpPbI, OCOZHAHHS TII00aIBHOTO XapakTepa SKOJOrHYECKUX MPOOJIeM U IyTeH MX PEIIeHHUs IOCPEICTBOM
MCTOJ0B XUMHH, SKOJIOTHYCCKOI'O MBIIIJICHUS, YMCHHUA PYKOBOJACTBOBATLCS UM B HO3HaBaTeHLHOﬁ, KOMMYHI/IKaTI/IBHOf/'I n COHI/IaJ'II)HOI\/JI IMPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTanpenMEeTHBIX Pe3yIbTaTOB BBLACISAIOT 3HAUYMMBIC JJIsi (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIE MOHATHS (3aKOH, TEOpHs,
NPUHINI, TUIOTE3a, (aKT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JIPYroe.), KOTOPhIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX IpeaMerax
MIO3BOJISIIOT HA OCHOBE 3HAHUH M3 9TUX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O I[EIOCTHON HAYYHOH KapTHHE MUPA, M YHUBEPCAJIbHBIE YUeOHbIC
nericTBus (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), KOTOPbIE 00ECIeUYnBAIOT ()OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUIAHUPOBAHMIO Y OCYILECTBICHUIO YUCOHOM JeATSILHOCTH.

IMo3naBaTe/IbHBbIE YHUBEPCAIbHBIE YUeOHbIE TelicTBUS

Ba3oBble Joruyeckue aeiicTBUA:

YMEHHS HCIOJIB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIICHUS TPU OCBOCHHM 3HAaHW: PACKPBIBaTh CMBICI XMMHYECKUX MOHSATHH (BBLICIATH MX
XAapaKTCPHBIC MPU3HAKHW, YCTAaHABJIMBATb B3aMMOCBA3bL C APYTHMU HOHSITI/IHMI/I), HUCIIOJIB30BaTh IIOHATHA AJIA 00BICHEHHUS OTACJIBbHBIX q)aKTOB n
SIBJICHUH, BBHIOMpATh OCHOBAHUS M KPUTEPUH U KJIACCU(UKAIMK XUMHYECKHX BEIIECTB W XMMHUYECKHX DPEaKIHid, yCTaHABIWBATh NMPHYHMHHO-
CJICACTBCHHBIC CBA3HU MCKIAY 00BEKTAMU HN3YUCHUS, CTPOUTE JIOTHUYCCKUEC PACCYKACHUA (I/IHIIYKTPIBHI)IG, ACAYKTUBHBIC, I10 aHaHOFI/II/I), J€JIaTh BBIBObBI
¥ 3aKIIIOYEHUS;

YMEHHE MPUMEHSTh B MPOLIECCEe NMO3HAHUS MOHATUS (IPeIMETHbIE U METaIlpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIOJIb3yEMBIE B
XMMHH, TPe0Opa3oBbIBATh IIHPOKO MPUMEHSIEMbIE B XUMHUH MOJICTIbHbBIC MPEICTABICHUS — XUMHUYSCKHI 3HaK (CHMBOJ JJIEMEHTA), XUMHUYECKast
dbopmysa U ypaBHEHHE XUMUUYECKON PEAKIIUU — TP PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 3a/1a4, C YUETOM THX MOJIECIBHBIX MTPEICTABICHHUM BBISBIIATh
¥ XapaKTepH30BaTh CYIIECTBEHHBIC MPH3HAKH HM3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XHMHUYECKHX PEaKIWH, BBIABIATH OOIIUE
3aKOHOMCPHOCTH, MIPUIUHHO-CIICACTBECHHBIC CBA3H U IIPOTHBOPECYHS B U3YHACMBIX IIPOLECCaX U ABJICHHUAX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMCEHUE HUCIIOJb30BAaTh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBE HHCTPYMCHTA IMO3HAHUWS, a@ TAK)KC B KAYECTBC OCHOBBI JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3bI
TI0 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUH;
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nproOpeTeHue OMbITa MO MIAHUPOBAHUIO, OPTaHU3AIUHN U TIPOBEICHUIO YICHUYECKUX SKCIICPUMEHTOB, YMEHHE HaOII0/1aTh 32 X0JJ0M IpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (JOpMyIUpOBaTh 000OIIEHUS U BBIBOJBI [0 pe3yibTaTaM MPOBEAEHHOTO OMbITA, UCCIEI0BaHUS,
COCTaBJIATH OTYET O MPOETaHHOM paboTe.

Patora ¢ undopmaunmeii:

yMEHHUE BBIOWMpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MH(POPMALMIO PA3IMYHBIX BUAOB M (OPM HPEIACTABICHHUS, MOIy4aeMYI0 M3 Pa3HBIX
HCTOYHUKOB (HAY4YHO-TOMYJISIpHAsl JTUTepaTypa XMMHUECKOTO COAEp KaHMsI, CIIpaBOUYHbIe MocoOus, pecypchl MIHTepHEeTa), KPUTUUECKH OLICHHUBATH
IPOTHBOPEUYMBYIO M HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE NMPUMEHSATh PA3IMYHble METOJBI M 3alpOChl MPHU MOUCKEe U 0TOOpe MH(GOPMALMKM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUSI Y4€OHBIX W TO3HABATENIBHBIX 33/a4 ONPEICNEHHOTO THIMA, NpUOOpEeTeHHe OmbiTa B OOJACTH HCHOJIB30BAHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTHH, OBIAJICHUE KYJIbTYypOl aKTUBHOTO MCIOJIB30BAaHUS PA3IUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBHIOMPATh
ONTUMANIbHYIO0 (OpMY TpeACTaBICHUS MH()OPMAIMK W WIUTIOCTPUPOBATH pelIacMble 3a/aud HECIOKHBIMH CXEMaMH, JHarpaMMaMH, APYTHMHU
dbopmamu rpadUKu ¥ KX KOMOWHALIUSIMH;

YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh B IIpoLiecce Y4eOHOM U NCCIIeI0BaTENIbCKON ACSITEIbHOCTH MHPOPMALIUIO O BIUSHUYU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO03SHCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CPEIbI.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUS:

yYMEHHMsI 3a7laBaTh BOMPOCH (B Xole auayiora U (WiM) IUCKYCCHH) IO CYIIECTBY OOCY>KIaeMOW TeMbl, (OpPMYyIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEIOKEHHOM 3a7auu;

YMEHHsI MPEACTaBIATh MOJTYYCHHbIE PE3YNbTaThl MO3HABATENBHON JEATENHHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTaX; JAeNaTh MPE3EHTAIUI0
pe3yJbTAaTOB BBINMOTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (JIabOpaTOpHOTO OMBITa, JJA0OPATOPHOW pabOTHI MO MCCIEJOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT0 MPOEKTA);

YMEHMsI y4eOHOrOo COTpPYJIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHOW M HCCIIENOBATENIbCKON JEATEIbHOCTH INPHU pEILICHUU
BO3HHKAIOIIMX MPOOJIEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIacoBaHMs MO3UIMH (00CYyXaeHUs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbI,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OINIpe/ieJIeHHE KPUTEPUEB 10 OLIEHKE KauecTBa BBIIIOJIHEHHOUN pabOThl U ApYyTHE).

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1CHCTBHA:

YMEHHME CaMOCTOSITENIbHO ONpPENeNsITh UENH JAEITeIbHOCTH, IUJIAaHUPOBaTh, OCYUIECTBIATH, KOHTPOJUPOBATH M MpPH HEOOXOIUMOCTU
KOPPEKTHPOBAThH CBOIO JEATENbHOCTb, BEIOMPATh Hanbosee 3 GeKTUBHBIE CIIOCOOB! pelIeH s Y4eOHBIX U TO3HABATENBHBIX 33a4, CAMOCTOSTEIILHO
COCTaBJISITh WM KOPPEKTUPOBATH MPEAI0KEHHBIN aITOPUTM JI€HCTBUH ITPH BBIMOJIHEHNUH 3a/1aHU ¢ Y4ETOM IOJTy4€HUsI HOBBIX 3HAHUN 00 N3y4yaeMbIX
00BEKTax — BEIeCTBAaX U peakiHsIX, OLEHUBATh COOTBETCTBHUE MOJyYEHHOTO pe3yJibTaTa 3asBJICHHOH 11, YMEHUE HCIOIb30BaTh U aHAJIU3UPOBATh
KOHTEKCTBI, IpeJijlaraeMble B yCIOBUH 331aHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocTaBe nmpeIMeTHBIX pe3yabTaTOB 0 OCBOCHUIO 0053aTEIbHOTO COEepKaHMsl, YCTaHOBJICHHOTO JaHHOU (penepanbHoi paboyeil mporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE 00YUaIOIIMMHUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHM, crieudruecKue A MPeIMEeTHON 001acTH «XUMUS, BUIBI
JESTEIbHOCTH 110 MOJIYyYeHHI0 HOBOT'O 3HAaHUs, €r0 UHTEPIPETaliH, IPEoOPa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX CUTYaLIUsX.

K koHiy o0yueHus B 8 kJjiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Y 00YUaIOIUXCS YMEHUI:
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®  pacKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX IIOHSATUI: aTOM, MOJIEKYJIA, XUMUYECKHI 2JIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMEChH
(omHOpPOHAs ¥ HEOAHOPOJHAs), BAJICHTHOCTh, OTHOCUTEIbHAsI aTOMHAs U MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMHUECKOTO AJIEMEHTA B COCIMHEHHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPHIIATEIBHOCTD, CTEIICHb
OKHCIICHMSI, XMMUYECKasl peaKiysl, KilacCupUKalus peakuid: peakiiuyu COeIUHEHNs, PEAKLIUU Pa3JIOKEHUs, PEaKIIUU 3aMellEeHus, peaklui oOMeHa,
9K30- U IHJOTEPMHUECKUE PEAKIUH, TEIUIOBOH A(PQPEKT peakuuu, SIpo aroma, JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTalb, paguyc aroma,
XMUMUYECKasl CBsI3b, IOJISIPHAs U HETIOJIIPHAsl KOBAJIEHTHAs CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHHOH, PaCTBOP, MacCOBasi 10JIs1 BEIIECTBA (IIPOLICHTHAs
KOHIIGHTpAI1s) B pacCTBOPE;

®  JWUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATh 3TH IOHITHS IIPU ONMCAHUU BEILECTB U UX IPEBPALICHUN;

®  UCHOJb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKLuii;

e  ONpeneNisITh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKUCIIEHHUS 3JEMEHTOB B OMHApHBIX COEIUHEHMSX,
IPUHAAISKHOCTh BELIECTB K ONpPENeNEHHOMY KJIacCy COEAMHEHUH 1o ¢opMmynaM, BHJ XUMHMUYECKOW CBS3M (KOBaJEeHTHas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpsiBaTh cMbich [lepuoguueckoro 3akona /. M. MenneneeBa: A1eMOHCTPUPOBATh MOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMICTB
XMMHUYECKHX 3JIEMEHTOB OT UX IHojoxeHus B Ilepuonuueckoil cucreme, 3aKOHOB COXpPaHEHHs MACChl BELECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJpo;

e ONUCHIBATh M XapakTepu3oBaTh TaOnuuHyro Qopmy I[lepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB: pa3jMyaTh HMOHATHUS «IJIaBHas
noarpynna (A-rpynmna)» u «iobdounas noarpynna (b-rpynma)», mansle U OoJbIINe HEPUObl, COOTHOCUTh 00O3HAYEHHUs, KOTOPhIE UMEIOTCS B
tabnuue «llepuonnueckas cucrema xumMuueckux aieMeHToB J[. V1. MenzeneeBa» ¢ YMCI0BBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUECKUX
3JIEMEHTOB (COCTaB U 3aps[ s/ipa, 00IIee YUCIIO IEKTPOHOB U paclpeieIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

e iIaccu(UUUpPOBaTh XUMUYECKUE BJIEMEHTbI, HEOPraHUYECKUE BEIIECTBA, XMMHUYECKHE peaKIMM (110 YUCIYy U COCTaBy YYacTBYIOLIUX B
pEaKIMU BEIIECTB, M0 TEIIOBOMY 3D HEKTY);

e  XapakTepu3oBaTh (ONHUCBHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX KJIACCOB, MOATBEp)KJIas ONHMCAHWE IpUMEpaMHu
MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

®  [IPOrHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCMOCTH OT UX KaUE€CTBEHHOI'0 COCTaBa, BO3MOXKHOCTH MPOTEKaHUs XMMUYECKHUX MPEBPALCHU B
pa3INYHbBIX YCIOBUSAX;

®  BBIYHCIATH OTHOCUTENIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJII0 XMMHYECKOro 3JeMeHTa Mo (opmyie
COEIMHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKkIuy;

® [PUMEHSATh OCHOBHBIE OIEpPAIMM MBICIUTEILHOW JEATETbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3allMIo,
KJIaccu(UKAIUIO, BHISIBJICHUE IPUYMHHO--CJIEJICTBEHHBIX CBSI3€H — 11 M3y4EHHs CBOMCTB BEILIECTB M XUMHUECKUX PEAKIIMNA, €CTEeCTBEHHO-HAYUHBIE
METO/IbI [T03HAHUS — Ha0JI0IeHne, U3MEPEHNE, MOJICIMPOBaHHE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

e  ClIeJI0BaTh MpaBUJIaM IOJIb30BaHHUsI XUMUUYECKON MOCYI0M U 1a00paTOpHBIM 000PYIOBAaHHEM, a TaK)Ke MPaBUIaM OOpallleHHs! C BeIECTBAMH
B COOTBETCTBUU C MHCTPYKUHUSAMH IO BBIMOJHEHUIO JIAOOPATOPHBIX XMMUYECKHX ONBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposia M KHUCIOpOJia), IPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHON MacCOBOM J0Je pacTBOPEHHOIO BEIECTBA, MJIAHUPOBATh U MPOBOJIUTH
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XUMHYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIOT C IIOMOLIbI0 HHAUKATOPOB (JIakKMyC, (peHON(TaTCHH, METUIOPAHXK U
ApyrHe).

K xoniy o0ydenus B 9 kJjacce npeaMeTHbIC Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX NMOHATHHM: XMMHYECKUN DJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHUOH, IIPOCTOE BEILECTBO,
CJIO’)KHOE€ BEIECTBO, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD, CTEIICHh OKHMCICHUS, XMMUYECKass Peaklus, XMMHUYecKast CBS3b, TEIUIOBOU 3(dekT
pEaKLMU, MOJIb, MOJSPHBIA 00BEM, PacTBOpP, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, JICKTPOJIUTHUECKAs AMCCOLMALUS, PEaKIUd HOHHOIO OOMeEHa,
KaTaJln3aTop, XMMUYECKOE pPaBHOBECHE, OOpaTUMblE W HEOOpaTHMbIE pPEaKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH, OKHCIUTEb,
BOCCTAaHOBUTEJIb, OKHUCJIEHHE M BOCCTAHOBJIEHHE, AJUIOTPONHMs, aMPOTEPHOCTb, XUMHUYECKasi CBs3b (KOBAJIECHTHAs, WMOHHAs, MeTaJUIM4yecKas),
KPUCTAJUIMYECKas PEeIIETKA, KOPPO3Us METAJUIOB, CILJIABbI, CKOPOCTh XMMHUYECKON peaKIuy, peaenbHo nonycrumas konuenrpanus II/1K Bemecrsa;

®  MJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUI U IPUMEHATDH 3TH IOHATHUS IIPU ONIMCAHUU BEIIECTB U UX IIPEBPALICHUI;

®  UCMOJb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPaBHEHUH XUMUYECKUX peaKIuii;

®  OIpPEIENSITh BAJICHTHOCTb U CTEIIEHb OKUCICHMSI XUMUYECKUX JIEMEHTOB B COCUHEHUAX PA3JIMYHOIO COCTaBa, IPUHANJIEKHOCTD BEIIECTB K
OIpesIeIEHHOMY KJIACCy COEQMHEHUM 1o ¢GopMynaM, BUJ XUMHYECKOH CBSI3UM (KOBAJEHTHAs, MOHHAs, METaJUIM4ecKas) B HEOPraHMYECKHX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMUYECKON (QopMyIie, XapakTep Cpelbl B BOJHBIX pacCTBOpaX HEOPraHUYECKUX COEIMHEHUH, TUIl KPUCTAINIMYECKOU
PEIIETKH KOHKPETHOTO BEUIECTBA;

e packpeiBaTh cMbIch [lepuogumyeckoro 3akona [[. M. MeHneneeBa U I€MOHCTPUPOBATH €r0 IOHMMAHUE: ONKCHIBATH U XAPAKTEPU30BATh
Tabmmunyo ¢opmy Ileprogmueckoil CUCTEMBI XMMHYECKMX 3JIEMEHTOB: pas3lindaTh MOHATHS «TJaBHas HoArpynna (A-rpymma)» u «moOouHas
noarpynna (b-rpynmna)», mMansle U 60jblINEe NEPUOJIbl, COOTHOCUTh 0003HAYEHHUs, KOTOPbIE UMEIOTCS B NEPUOIUYECKOM Tabiule, ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB W 3apsl s1pa, oOIllee 4YMCIO 3JIEKTPOHOB M paclpeselieHue HX IO
JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHMH CBOWMCTB 3JIEMEHTOB M MX COEAMHEHHUH B Mpejenax MajblX MepHuoJ0B U
IJIABHBIX MTOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

e KJjaccu(UIUpPOBaTh XUMHUYECKUE HJIEMEHTHI, HEOPraHMUECKUE BEIIEeCTBA, XMMHUYECKHE peakIHuu (M0 YUCIy U COCTaBy Y4acTBYIOIIUX B
PEaKIMU BEIIECTB, M0 TEINIOBOMY 3 (eKTy, IO U3MEHEHUIO CTETIeHEH OKUCIEHUS! XUMUYECKUX IEMEHTOB);

®  XapakTepu3oBaTh (OMMCHIBATH) OOLIME U crenupUUIecKue XMMHUECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BELIECTB, MOATBEPKIasi OMHCAHUE
[IpUMeEpaMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUI COOTBETCTBYIOIINUX XUMUYECKUX PEAKIUN;

®  COCTaBJIATH YPABHEHUS JIEKTPOIUTHYECKON IUCCOLUALUU KUCIIOT, IIEJI0YEH U COJIEH, ITOJIHbIE U COKPAIIECHHBIE YPABHEHNS PEaKIMil HOHHOTO
oOMeHa, ypaBHEHHMsI peakliiii, TOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INYHBIX KJIACCOB;

®  PACKPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMi MOCPEICTBOM COCTABICHHS SJIEKTPOHHOTO OalaHCca ATUX peaKIHii;

e  IIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BOZMOXKHOCTH IPOTEKAHUS XUMUYECKUX IPEBPALLECHUN B Pa3IMYHBIX
YCIIOBUSIX;

®  BBIYHUCIATH OTHOCUTENIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJII0 XMMHYECKOro 3JeMeHTa Mo (opmyre
COEIMHEHMS], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEAKIINH;
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coOJII0IaTh MpaBUIIa MOJIB30BaHUS XUMHUYECKOH MOCYA0H U 1a00paTopHbIM 000pYIOBaHKEM, a TAK)KE MPaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B

COOTBETCTBUH C WHCTPYKUMSAMHU MO BBIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BELIECTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOAWTE pCAKIUH, IMOATBCPNKIAAOUINEC KauyeCTBECHHBLIA COCTaB Pa3iInuYHbBIX BCHICCTB: PACIIO3HABATH OIBITHBIM HYTeM XJiopuna-, 6pOMI/II[-,

nonu-, KapoboHat-, pocdar-, CUIMKaT-, Cynb(ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHSI U HOHBI U3YUYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMUYECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIC OII€palun MBICITATEIIBHON ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHCHHUC, O606H.[€HI/IG, CUCTEMATHU3allMI0, BBISIBJICHHUC

IPUYMHHO-CJIECTBEHHBIX CBA3€H — JUIsl U3Yy4EHMsI CBOWCTB BEIIECTB M XUMHUYECKUX PEaKLUi, €CTeCTBEHHO-HAyYHbl€ METOJbl MO3HAHHUS —
HaOJr0IeHNE, N3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U MBICIICHHBIH ).
TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne i/ HanmeHoBaHMe pa3jeioB U TeM KoanyecTBo yacos DJleKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTe/IbHbIE
NporpamMmal Bcero K\p n\p pecypchl

Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA

1.1 KHMHA — paxiiai 001aCTE ECTECTROHAHMS 5 2 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
U TIPAKTHYECKOH JIeATEITHPHOCTH YeIOBEKa

1.2 BewecTBa 1 XuMu4eckue peakuu 15 1 bubnnoreka LHOK https://m.edsoo.ru/7f41837c

Uroro no pazneny 20

Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

2.1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6 1 bubnnoreka [IOK https://m.edsoo.ru/7f41837c

2.2 Bonopoa.Ilonsitre o kucinoTax u comsix 8 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41837c

2.3 Bona. PactBopsl. [ToHsiTHEe 06 OCHOBaHMSIX 5 1 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢

2.4 OcHoBHbIe [TACCRT HEOPTARITICCKHX 11 1 1 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
COCTUHEHUI

Uroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoOB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

3.2

ITepuonnueckuii 3akoH u [lepronuueckas
CHCTEeMa XUMHYCCKHUX daeMeHToB J]. U.
MenneneeBa. CTpoeHne aToma

Xumnyeckas cBaA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

7

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢

but6mmoreka IIOK https://m.edsoo.ru/7f41837¢
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Hroro no pazaeny 15 bubnuoreka [{OK https://m.edsoo.ru/7t41837¢

PezepBHOE Bpemst 3 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6

9 KJIACC

Ne n/m HaunMeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpoHHbIe (LM (poBbIe) 00pa3oBaTe/IbHbIE
NMPOrpaMMblI Bcero ‘ K\p ‘ n\p pecypcehbl

Pa3znea 1. BemmecTBo M XUMHYeECKHEe peaKkul

1.1 TosTopenue u yriyonenue snanuii 5 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca

1.2 OCHOBHUHG 3AKOHOMCPHOCTH XHMHIHCCKHIX 4 bu6nuoteka IIOK https://m.edsoo.ru/7f41a636
peakuui

1.3 JICKTPOHMTHHICCKAA JHCCOUHAIIHA. 8 1 1 Bbu6nuoteka IIOK https://m.edsoo.ru/7f41a636
XHUMHUYECKUE PEAKIIUU B PACTBOPAX

Hroro no pazgeny 17

Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS

2.1 ggﬁzi:oafgﬁ?ﬁ;ﬁﬁj@ﬁﬁgigﬁiﬁ 4 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX

2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX

23 anemMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX

2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS

Hroro no pazneny 25
Paznen 3. MeTa/iibl M MX COeAMHEHUS
3.1 OO01Ire CBOMCTBAa METAIIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxkueiilne MeTaIbl U UX COCIUHEHUS 16 1 2 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
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Pa3znea 4. Xumusi 4 OKpysKammas cpeaa

4.1 BemectBa 1 MaTepuaibl B )KM3HU YEJIOBEKA 3 bubnuoreka [{OK https://m.edsoo.ru/7t41a636

Nroro no pazaeny 3

PezepBHOE Bpems 3 bubnuoreka [{OK https://m.edsoo.ru/7t41a636

OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 7

NOYPOUYHOE IINTIAHUPOBAHUE
8 KJIACC
Ne KoaunuecTBo yacoB Jlata uzyyenust D1eKTPOHHbIE HU(PPOBLIE
Tema ypoka
n/n Bcero k\p m\p IUIAH ‘ pakr o0pa3oBaTe/bHbIE pecypchl
1 IIpenmer xumuu. Posb xumuu B 1 1.09 bubmuoreka [JOK
JKW3HU 4esIoBeKa. Tea U BelecTsa https://m.edsoo.ru/ff0d210c
) [MTousaTue o MeTomax MO3HAHUS B 1 4.09 bu6mmoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227¢
[IpakTrueckast padora Ne 1 8.09
3 «IIpaBuna paboThl B 1abopaTopuu 1 1 bu6mmoreka [JOK
U IPpUEMBI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM

4 YucThle BElIECTBA U CMECH. 1 11.09 bu6mmoreka [JOK

CrniocoOslI pa3fenenus cmeceit https://m.edsoo.ru/ff0d26ca

e | Busorea 101

N https://m.edsoo.ru/ff0d28c8
OUMCTKHU MTOBAPEHHOM COJN)»

6 ATOMBI 1 MOJIEKYJIBI 1 18.09 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

3JICMEHTOB

8 IIpocTele u cnoxHBIE BELECTBA 1 25.09 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 29.09 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa 2.10

10 BEIIECTB. XUMHUYEcKas (opmyIa. bubmmorexa [IOK
BaneHTHOCTE aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOcHUTEIbHAS aTOMHAas Macca. 6.10 Bubmiorexa [IOK

11 OTHOCUTEIbHASA MOJICKYJISIpHAs https://m.edsoo.ru/f0d323c
Macca

12 MaccoBas 107151 XUMHYECKOTO 9.10 bubmuoreka [JOK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c¢

13 KonnuectBo BemecTBa. MoJIb. 13.10 bu6mmoreka [JOK
MoutsipHas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMUYECKHUE 16.10 bubmuoreka [JOK
SIBJICHHS. XMMHUYECKask PeaKIius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky u ycinoBus NPOTEKaAHUS 20.10 bubmuoreka [JOK
XUMUYECKHUX PEaKIni https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs1 MacChl 23.10 bubnunoreka [JOK
BEIIECTB. XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KojandecTBa, MacChl 27.10 Bubmorexa [OK

17 Betectsa mo ypaBHeEIHﬂM https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PEAKITHIA
Knaccudukamnms xumuaeckux 10.11 Bu6nuotexa LOK

18 peaiuii (coeumerns, hitps://m.edsoo.ru/f0d3 34
pa3oKeHUs, 3aMEIICHHsI, 00MEHA)
M. B. JIoMOHOCOB — y4€HBIN- 13.11 Bu6nuotexa LOK

19 sHIuKIoneaucT. O6o0mIeHne u https://m.edsoo.ru/f0d40c4
cHUCTeMaTU3aIMsl 3HAHUI
AJMUHUCTpPAaTUBHAs KOHTPOJIbHAS 17.11

20 pabota Nel mo Teme «BemectBa u Eﬁg;?/ﬁe;asg)oﬁ/ 044290
XUMHUYECKHE PEAKITUN
Bo3ayx — cmech razos. Cocras 20.11 Bubnuotexa LOK

21 BO3yXa. KUC10pos — SneMeHt 1 https://m.edsoo.ru/ff0d448e
npocrtoe BeuectBo. O30H — ]
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®dusnyeckue 1 XUMHYECKUE 24.11
2 CBOMCTBA KHCJIOpOJia (peakuu bubnmoreka [JOK
okucneHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
Crioco0bI MOTy4eHHsT KHCIIOPO/Ia B 27.11
3 71a00paTOPUH U bubmuorexa [JOK
NpOMBIIIICHHOCTH. [Ipumenenune https://m.edsoo.ru/ff0d497a
KHCIIOpOJia
TennoBoii 3 PeKT XMMUIECKOI 1.12
24 gzg;iii&r;?{iiiiiqoypaBHeHﬂn bubmorexa LHOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX
peaKIusax
35 Sarpwsmenme sona, ctocoon e Bubmotexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
€ro NpeJoTBpaIICHUS
[TpakTiueckast pabota Ne 3 o 8.12
2% teme «Ilonydyenue u cobupanue bubmmorexa [IOK
KHCIIOPOJIa, U3YYEHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
gy | TR e e Buaionsa LOK
) https://m.edsoo.ru/ff0d4dd0
npupojie
s | S Busorea 101
' https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 [ToHsITHE O KHUCITOTAX U COJISIX 18.12 bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHusT BOJAOPO/Ia B 22.12 bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
y | Do Busorea 10K
. https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, U3YUCHHE €r0 CBOMCTBY
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3 MoutsipHbIii 00bEM Ta30B. 3aKOH 29.12 bubmuorexa [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢
py | Homoreme oo oo B LOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenus 006EMOB ra30B 1Mo 15.01
34 YpPaBHEHUIO PEAKIIMA HAa OCHOBE bubmuorexa [JOK
3aK0HA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
35 DOHU3NYECKUE U XUMUYECCKHIE 19.01 bubmuoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 22.01 bubmmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga kxak pactBopuTeb. 26.01
37 Hacrimennnle 1 HeHaChIICHHBIE bu6mmoreka [JOK
pacTBopbl. MaccoBast 10715t https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTuueckast pabota Ne 5 o 29.01
33 teme «l[Ipurorosnenue pacTBOpoB bubnuorexa [JOK
C onpeaenEéHHON MacCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbHnas pabora Ne2 no teme 2.02 bubnuorexa [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaius, 5.02 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 Z%J;ﬁignfﬂgﬂziﬁz;ecs(ﬁoBHLIX u s bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHJIOB
42 OcHoOBaHHUs: COCTaB, 12.02 bubnmoreka [JOK
KJIacCH(UKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue n XuMu4yeckue 16.02 bubnuorexa [JOK
CBOICTBa OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocTas, 19.02 bu6mmoreka [JOK
KJIacCH(UKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [omyuenne u XxumMuIecKue 26.02 bubmmorexa [IOK
CBOICTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
16 | onoootis nompmcmms, xmerc e BuGiorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[TpakTuueckas padota Ne 6. 4.03
47 Pemenne skciepuMeHTAIBHBIX bubmmorexa [IOK
3aga4 no TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
| ommn o B 10K
N https://m.edsoo.ru/00ad9a50
COCAUHEHMI
49 O000I11IeHNE U CUCTEMATU3AIUS 15.03 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
o | ot s 163 1o s B 10K
on https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COSAMHCHUN
o | e o by B 10K
' https://m.edsoo.ru/00ad9ffa
0 TpyIIax CXOTHBIX 3JIEMCHTOB
[Iepnoanueckuii 3aK0H U 1.04
57 Ilepuoauueckas cucrema bu6mmoreka [JOK
XUMHYeCKuX deMenToB Jl. U. https://m.edsoo.ru/00adasS2c
MenpaeneeBa
53 [Tepuoapl, rpynmbl, HOATPYIIIBI >.04 bubmorexa LIOK
’ ’ https://m.edsoo.ru/00adasS2c
54 Crpoenue atomoB. CoctaB 8.04. bubnmoreka [JOK
aTOMHBIX saaep. M3oTormbl https://m.edsoo.ru/00ada342
55 CrtpoeHnue IeKTPOHHBIX 000JI09eK 12.04 bubnuorexa [JOK
aTOMOB DJIEMEHTOB https://m.edsoo.ru/00ada6bc
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ITepuonnueckoii cucremst /. U.
MenpaeneeBa
XapakTepucTUKa XMMHUYECKOT O 15.04
56 3JIEMEHTA 110 €r0 MOJI0KEHUIO B bu6mmoreka [JOK
[epuonnyeckoii cucreme /. . https://m.edsoo.ru/00ada824
Mengeneena
3nauenue [leprnoandeckoro 19.04
57 3aKOHA [T pa3BUTHS HAYKHU U bubnmoreka [JOK
npaktuku. J[. . MenaeneeB — https://m.edsoo.ru/00ada96¢e
YUEHBIH, TIEAAror U TPakIaHuH
53 DIEeKTPOOTPULIATETLHOCTH aTOMOB 22.04 bubmmoreka [JOK
XHUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumudeckas CBSI3b 26.04 bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipHas 29.04 bubnunoreka [JOK
XHAMHYECKAs CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HenosspHas 3.05 bubmorexa [IOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 6.05 bubmiorexa LIOK
https://m.edsoo.ru/00adac28
63 OKHCIUTENBHO- 10.05 bubnuotexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
64 OKHCIIUTEIIH ¥ BOCCTAHOBUTEIIN 13.05 bubmorexa [IOK
https://m.edsoo.ru/00adb076
g5 | oo e et 1o Busorea 101
' https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBublit ypok. O0001IeHNE U 20.05 bubmuorexa [IOK
CHCTEMAaTU3alMs 3HaHUH https://m.edsoo.ru/00adb33¢
67 PesepsHslil ypok. O60011eH1E 1 20.05 bubnuorexa [JOK
CHCTeMaTu3aIys 3HAHUI https://m.edsoo.ru/00ad9cb2
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63 PesepBHbIil ypok. O0001ICHNE U 1 24.05 bubmuorexa [JOK
cHUCTeMaTU3alysl 3HAHUI 24.05 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63 4 6
ITPOI'PAMME
9 KJIACC
No KoanyecTBo 4acoB JlaTa usyyenust DJIeKTPOHHBIE IH(PPOBLIE
Tema ypoka
n/n Bcero K\p n\p IJIaH hakr o0pa3oBaTe/ibHbIE pecypchbl
[leproguueckuii 3aKoH. 1.09
1 Ilepuonuueckas cucrema 1 bu6nuoreka [IOK
XUMHYECKHX 3eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
51 4.
2| caotioms emmecran omemermon | 1 v Bubawotea LIOK
.. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 8.09 bubnmnorexka HOK
HEOPraHUYECKHX BEIECCTB https://m.edsoo.ru/00adb7e2
4 Bunanr XuMu4yecKkoil CBA3U U THIEI 1 11.09 bu6nuoreka [IOK
KPUCTAININYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme 15.09
5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiacca»
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
e B 10K
’ https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUIX
ITonsATHE O XUMHYECKOM 25.09
] paBHOBecuu. DaKTOPHI, 1 bubmmoreka LIOK
BIIUSIIOLINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKkluu 1
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MOJIOYKEHNE XUMHUYECKOTO
paBHOBECHS
9 OKHCIIUTEIILHO- 29.09 bubmuorexa [JOK
BOCCTAHOBUTEIIBLHBIE PEAKITUN https://m.edsoo.ru/00adcade
o | oo memmemmerh B 10K
) https://m.edsoo.ru/00adcd68
ci1a0ObIe JICKTPOTUTHI
11 HoHnHbIe ypaBHEHHUs peak i 6.10 bubmorexa LHOK
https://m.edsoo.ru/00add448
XHUMHUYECKUEe CBOUCTBA KUCIOT B 9.10
12 nperctasnemii o6 BuGmmorexa LIOK
. https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON
JUCCOLTHAIITN
XUMUYECKHE CBOMCTBA COJICH B 13.10
13 CBETE MpeICTaBICHUN 00 bubnuotexa [HOK
AICKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JUCCOITHAIIAN
14 [TonsiTe o runponuse conen 16.10 bubmiorexa LIOK
https://m.edsoo.ru/00add9d4
15 gg:ig?;jgnﬁgﬁ;ﬁ;me 200 bubmorexa LHOK
https://m.edsoo.ru/00addbfa
3a/1a9»
AQMUHUCTpAaTUBHAs KOHTPOJIbHAS 23.10
o
16| Onerrpommiseoras Bubmiorerca LIOK
https://m.edsoo.ru/00addecO
nucconuanusg. XuMudeckKue
pEaKIuu B pacTBOPAX»
17 O06001IeHre U CUCTEMAaTU3AIHS 27.10 bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
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5 | s B 10K
9 ’ https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIPUMEPE XJI0pa
19 | monorm rmmoonns caviicTsa o BuGwotera LIOK
’ ’ https://m.edsoo.ru/00adel104
MoJTy4eHue, MPUMEHEHUE
o
o | Imemmemmapbon a2 BuGorea 10K
.. . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4eHUE €€ CBONCTBY
g | Do v B 10K
’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30bITKE
2 OO01as xapakTepucThKa 24.11 bubnmnoreka [HOK
aeMeHTOB VIA-rpymimsl https://m.edsoo.ru/00ade64a
AnnorpornHbie MOAUGUKAITIN 27.11
73 cepsl. Haxoxxnenue cepsl u eé bubnuotexa [HOK
COCIMHCHUH B TIPUPOJIC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
B TPOCHN 1.12
24 glignggsgg JII/I’ ;Hi;eqeci’ne bubmorexa LHOK
o https://m.edsoo.ru/00ade802
CBOMCTBA
rs | e e Coome raor B 10K
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMUYECKHE peaklinu, JIexaline 8.12
B OCHOBE MTPOMBIIIJICHHOTO
2 croco0a MoJTy4eHHsT CEPHOM bubnuotexa [JOK
KHCJIOTBI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTUHEHUSIMH CEPBI
27 BrrunciaeHue MaccoBoil 10U 11.12 bu6nuoreka [IOK
BBIXOJa MPOJIYKTa peakluu https://m.edsoo.ru/00adec8a
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OO6m1as xapakTeprucTruKa 15.12
MEHTOB VA- mbl. A30T
28 ;J;zH;OC”?paZGHIfIE};HHpHPOZZ ’ bubsmorexa LIOK
’ https://m.edsoo.ru/00adeea6
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA
py | oo o b B LOK
’ https://m.edsoo.ru/00adf004
MOJIy4eHUE U PUMEHEHHE
o
o | e pebom 43 Busorea 10
. ’ https://m.edsoo.ru/00adf180
W3Y4YE€HHE €ro CBOMCTBY
31 A3oTHas KUCI0Ta, €€ (U3nIecKre 25.12 bubnmnoreka HOK
Y XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U 29.12
coJieil aMMOHUS B Ka4eCcTBe
37 MUHEPAJIBHBIX YI0OpPEHUH. bubnnorexka HOK
XHUMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u 12.01
33 dbocdopHas kucnora, pusndeckue bubnmnoreka [JOK
M XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHue
Hcnons3oBanue dpocdaTos B 15.01
34 Ka4yeCTBE MUHEPAIBHBIX bubnmnorexka HOK
ynobpenuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOHOM cpefbl hochaTamu
s | S o Busorea 10
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
36 gﬁgﬁi’;ﬁg?zﬁtg&me =0 bubmorexa [IOK
. https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTHYECKHE
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po0JIeMBbI, CBSI3aHHBIC C OKCHUIOM
yriepona (IV)
37 VrojpHas KACIOTa U €€ COIN 26.01 bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o 29.01
38 teMe "[lonydyeHue yriaekuciaoro bubmmoreka [JOK
ra3za. KauectBeHHas peakiys Ha https://m.edsoo.ru/00ae027¢
KkapOoHaT-uoH"
fy | e et Bumorera 0K
https://m.edsoo.ru/00ae054¢
COCIMHECHUSX YTIIepoia
40 Kpemuuii u ero coequHeHus 5.02 Bubmaorexa IIOK
https://m.edso0.ru/00ae080a
[IpaxTnueckas padora Ne 5. 9.02
41 Pemenue skcriepuMeHTaNbHBIX bubnmnoreka [HOK
3a7a4 1o teme «Baxkueime https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COSTUHEHUS
| oo e 83 o e B LOK
https://m.edsoo.ru/00ae0e18
COCIMHEHUS
OOw1ast xapaKTepUCTHKA 16.02
XAMUYECKHX DJIEMESHTOB —
43 MeTauI0B. MeTannuyeckas CBI3b bu6nuoreka [IOK
M MeTaJJInJecKast https://m.edsoo.ru/00ae103e
KpUCTATUYeCcKas peniéTka.
dusnyeckue CBONCTBA METAJIIIOB
N https://m.edsoo.ru/00aecl156
HaIPsDKCHUN METAIIIIOB
45 SSTH;;I;:BH%ﬁg;;ogﬁzﬁgienm 2002 buGnnorexa LIOK
' ) https://m.edsoo.ru/00aecl156
10 YPAaBHCHHUSIM XUMHUYIECKHIX
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peaKkIuii, eclii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UU METAIIOB 1.03 bubmorexa LIOK
https://m.edsoo.ru/00ael1278
4.03 Bubnnoreka IIOK
47 [Henounpie MeTae! https://m.edscl)lo.ru/Oan14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U 11.03 bubnmoreka [JOK
KaJns https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMeIbHBIC METAJLIbI — 15.03 bubmuorexa [JOK
KaJIbIUA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiinine coetnHeHN 18.03 bu6nuoreka [IOK
KaJIbIIHs https://m.edsoo.ru/00ael5e8
51 O606H}CHI/I€ U CHCTEMATHU3ALIHS 22.03
3HaHUH
57 JKEcTKOCTh BOIBI U CIIOCOOEI €€ 1.04 bu6nuoreka [IOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 THell)\?eK IH}qusjsgch)abToT;;j; ?\42?0;{51 >0 bubmorexa [IOK
i " https://m.edsoo.ru/00aelaed
e€ ycTpaHeHus
. 8.04. bubmnoreka IIOK
>4 AmOMHHHH https://m.edS(I){).ru/OanlC64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U 12.04 bubnmnorexka HOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
15.04 bubmorexa [JOK
26 | Kemeso https://m.edsg).ru/Oanld86
57 OKcupl, TUIPOKCUIBI U COJIU 19.04 but6mmoreka [IOK
xene3a (II) u sxxenesa (I1I) https://m.edsoo.ru/00ae35e6
53 OGO6H}CHI/IC Y CHCTEeMaTH3aIus 22.04
3HAHUH
59 [IpakTnueckast padora Ne 7. 26.04 bubmuoreka [JOK
Permienue skcrepuMeHTaIbHBIX https://m.edsoo.ru/00ae3de8
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3a7a4 o teMe «Baxuenue
METaJUIbl U UX COCTUHCHUS
Bbruncnenus no ypaBHeHUsIM 29.04
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN 1 bubmmoreka [IOK
COJICPKUT MpUMecH. Beraucnenus https://m.edsoo.ru/00ael750
MacCOBOH JOJIH BBIX0JIA MIPOIYKTA
peaku
61 O06001IeHNe U CUCTEMATU3AIIHS 1 3.05
3HAHUI
Kontponbnas padota Ne4 o reme 6.05
62 «BaxHeinme MeTaIbl U UX 1
COCIMHCHHM S
63 BemecTBa u Marepuasl B 1 10.05 bubnmnorexka HOK
IIOBCEIHEBHON XU3HU YeJIOBEKA https://m.edsoo.ru/00ae3 {50
64 XUMUYECKOE 3arpsi3HeHue 1 13.05 bubnmnorexka HOK
OKpY>KaroIen cpebl https://m.edso0o.ru/00ae4270
65 Ponp x¥muu B pelieHun 1 17.05 bubmuoreka [JOK
9KOJIOTMUECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600611eHNE U 1 20.05 bubnmnorexka HOK
CHUCTEMATHU3aINs 3HAaHUHN https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE U 1 24.05 bubmuoreka [JOK
CHCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
63 PesepBHblil ypok. O6006111€HNE 1 1 24.05 bubnmnorexka HOK
CHUCTEMATHU3aINs 3HAaHUHN https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOIT'PAMME
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INnct cornacoBaHusa k gokymeHTy Ne 86 ot 04.10.2023
MHnuymnaTtop cornacosaHna: Unbgykosa B.B. upektop
CornacoaHue nHnyumposaHo: 04.10.2023 14:23

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo
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