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MNOACHUTEJIBHASA 3AIINCKA

Pabouyas mporpamma 1o XMMHUH Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHUs COCTABICHA
Ha OCHOBe TpeOoBaHUIl K pe3ynbTaTaM OCBOEHHsS OCHOBHOW 00Opa3oBaTeilbHON MPOrpamMMbl
OCHOBHOro o001ero ob0pa3zoBaHMs, NpeAcTaBiIeHHbIX B deaepalbHOM ToCyJapCTBEHHOM
00pa30BaTeIbHOM CTaHAApTe OCHOBHOI'O 00IIero oOpa3oBaHUs, ¢ y4€TOM pacrnpeaeiaEHHbIX
0 KJ1accaM IpOBEpsieMbIX TpeOOBaHUMN K pe3ysIbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
IpOrpaMMbl OCHOBHOI'O 001IEro 00pa30BaHUs U 3JEMEHTOB COJEp KaHUs, IPEICTABICHHBIX B
VYHuBepcaibHOM KoaupukaTtope 1Mo XuMuu, [IpuMepHON aganTUpOBaHHONW OCHOBHOM
00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOILIEro 0O0pa3oBaHMs ClIENbIX OO0ydaroluxcs, a
Takke Ha ocHoBe [IpumepHOI mNporpaMMbl BOCHUTAaHUS OOYy4arOUIMXCS HpPU MOJYYEHUU
OCHOBHOTO 0011ero 00pazoBanus u ¢ ydétom KoHIenuy npenoiaBaHus yaeOHOTO mpeaMera
«Xumus» B o00OpazoBaTenbHbIX opranuzanusax Poccuiickoit denepauuu, peanusyromux
OCHOBHBIE  oOmeoOpazoBarenbHble  mporpammbl  (yrB . Pemennem  Komnerum
Munnpocseuienust Poccuu, nporokon ot 03 .12 .2019 N [1K-4BH).

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O IPEJIMETA «XUMUS»

Bxnan yuebHnoro npenmMera « XMMUs» B IOCTHXKEHUE 1IeJiell OCHOBHOTO O0IIIEro
o0Opa3oBaHus 00YCIOBIEH BO MHOT'OM 3HaYeHHEM XUMHUYECKONH HAYyKH B MIO3HAHUU 3aKOHOB
MIPUPOIbI, B PA3BUTUHU IIPOU3BOJIUTEIBLHBIX CHII OOIIECTBA U CO3/IaHUHM HOBOM Oa3bl
MaTepuaIbHOU KyJIbTYPHI.

XUMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIIPOCTPaHMUIIa CBOE BIIMSHUE Ha BCE
00J1aCTH YeJIOBEUECKOro CyLIeCTBOBAaHUS, 33/1ajla HOBOE BUJICHUE MHPA, CTaJla HEOThEMIIEMbIM
KOMIIOHEHTOM MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM H3HH 00LIecTBa: 3HaHHE XUMUU
CITy’)KUT OCHOBOH U1t (HOPMUPOBAHHS MUPOBO33PEHUS YEIOBEKA, €0 MPECTABICHUN O
MaTepuaIbHOM €IUHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEN IIPEJICTABICHUS O
B3aMMOIIPEBPAIICHUSIX SHEPTUU M 00 HBOJIOIUH BEUIECTB B IPUPOE; COBPEMEHHASI XUMUS
HaIpaBJieHa Ha pelleHre II100aibHbIX MPOOIEM YCTOWYUBOTO pa3BUTHSI YEIIOBEUECTBA —
CBIPbEBOH, SHEPreTUYECKOM, MUIIEBOI U HKOJIOTMUECKON 6€3011aCHOCTH, IPobIeM
31paBOOXPaHEHUS.

B YCJIOBHUAX BO3PACTAOIICTO 3HAYCHUA XUMUHU B ) KU3HU O6H.I€CTBa CYILICCTBCHHO
IMOBBICHJIACH POJIb XUMHUYCCKOI'O O6paBOBaHI/I$[. B nmane conuanu3anuy OHO SIBASETCS OOHUM U3
YCJIOBI/Iﬁ (I)OpMI/IpOBaHI/IH HHTCJIJICKTA JUYHOCTH U TApMOHHUYIHOI'O €€ pa3BUTHA.

CoBpeMEHHOMY YeJIOBEKY XMMHUECKHUE 3HaHUS HEOOXOUMBI I TPHUOOpETEeHUs
OOLIEKyTBTYPHOTO YPOBHSI, MTO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOIOOOPA3HOM JKU3HH 00ILECTBA, /111 OCO3HAHUS BAXKHOCTH Pa3yMHOTO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO APYTHX, K OKpYKaroLeld TpUpOaHON cpeae, s
rpaMOTHOTIO MOBEACHUS MMPU UCTI0JIb30BAHUH PA3JIMYHbIX MAaTEPUATIOB U XUMUYECKUX BEILIECTB B
MMOBCETHCBHOM JKU3HU.

XuMuyeckoe 00pazoBaHuEe B OCHOBHOM LIKOJIE SIBISIETCS 0a30BBIM MO OTHOIICHHIO K
CUCTEME 0011Iero XMMHYECKOro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peain3yeT npucyire ooueMy XMMHYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE
OTPaXKarOT rOCYAapCTBEHHBIC, OOIICCTBCHHBIC M HHIUBUYaIbHBIC TOTPEOHOCTH. DTHM



ONpeaACIIICTCS CYIIHOCTD O6H.I€I71 CTpaTCruu 06yquI/m, BOCIIUTAHUA U Pa3BUTHUA, 06yqa101u14xc;1
cpeacrBamMu yqeGHoro npeamMceTa «XUMHUA.

N3YYEHUE NIPEJMETA

L] CHOCO6CTBy€T pcain3annu BO3MOKHOCTEH JJIA CaMOpPa3BUTHA U (bOpMHpOBaHHH
KYJbTYPbI INYHOCTH, CC O6H.I€I>i n (I)YHKHHOHaHLHOﬁ I'paMOTHOCTH,

° BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBIIUICHUS! H TBOPYECKHUX CIIOCOOHOCTEH
HOAPOCTKOB, HABBIKOB HX CAMOCTOSTEIBHON Y4eOHOH NesITeNbHOCTH, IKCIIEPUMEHTAIBHBIX U
MCCIIEIOBATEIbCKUX YMEHHH, HEOOXOANMBIX KaK B IIOBCEHEBHOMN JKU3HU, TaK U B
npodeccHoHaIbHOH AeATEILHOCTH;

® 3HAaKOMUT CO CHGHI/IQ)I/IKOI‘/’I HAay4YHOT'O MBIIUJICHUS, 3aKJIIaAbIBACT OCHOBBI
LHEJIOCTHOrIO B3rjrsiga Ha CAMHCTBO IIPUPOJAbI K YCIIOBCKA, ABJISACTCSA OTBETCTBCHHBLIM 3TAaIlOM B
(1)OpMI/IpOBaHI/II/I eCTeCTBeHHO—HaquOﬁ I'PaMOTHOCTH IIOAPOCTKOB;

° CHOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIECHHSI K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIAJ] B 9KOJIOTHYECKOE 0Opa3oBaHKE
00y4aromuxcs.

HaszBannrle HalIpaBJICHUA B O6y‘leHI/II/I XAMUH 00€CIIEUNBAOTCS CHGI.[H(bHKOﬁ COACPIKAHUSA
npeamMcETa, KOTOpHﬁ SABJIACTCA IEAArOTrHYCCKU aJalITUPOBAHHBIM OTPAXCHHUEM 0a3zoBoi HAayKU
XUMHUHU HA OIIPCACIICHHOM J3TallC €€ pa3BUTHA.

Kpr XHMMHH OCHOBHOM IIKOJIBI OPUCHTHUPOBAH HA OCBOCHUC O6y‘{aIOIHI/IMI/IC$I OCHOB
HeopraHqucxoﬁ XUMHUHU U HCKOTOPBIX MMOHATHH U CBG,I[GHI/Iﬁ 00 OTACJIBHBIX 00BeKTax
OpFaHHqGCKOﬁ XUMHU.

CrpykTypa conepkanus rnpeamera copMUpOBaHa Ha OCHOBE CUCTEMHOTI'0 MOAX0/1a K €ro
n3ydeHn1o. ConepxkaHue CKJIaJbIBACTCA U3 CUCTEMBI TOHATHN O XUMHUYECKOM JJIEMEHTE U
BEIIIECTBE U CUCTEMBI OHATUI 0 XUMHUECKOM peakuuu. OGe 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 MPUHLKITY [TOCIIEI0BATEIbHOIO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX
HpeI[CTaBJIeHI/Iﬁ PAa3HOIo YpOBHA: aTOMHO-MOJICKYJIIPHOT'O YYCHHUA KaK OCHOBBI BCECTO
€CTeCTBO3HaHM, ypoBH: [lepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHa
XUMHH, YYEHUS O CTPOEHUHU aTOMa U XUMUYECKON CBA3H, NIPEICTaBICHUI 00
AJIEKTPOJINTUYECKON AUCCOLMAIMH BELIECTB B pacTBOpax. TeopeTnyeckue 3HaHUs
paccMaTpuBarOTCd Ha OCHOBC SMITMPUUYCCKH IMOJTYUCHHBIX U OCMBICJICHHBIX (1)aKTOB,
pa3BUBAIOTCS [TOCIIEI0BATEIbHO OT OJHOI'0 YPOBHS K IPYTOMY, BBIITOJIHSASA (PYHKLIUU OObICHEHHS
U IPOTHO3UPOBAHUS CBOICTB, CTPOECHUS M BOZMOKHOCTEH NMPaKTHYECKOT0 MPUMEHEHUS U
HOJy4YEHHUs U3y4aeMbIX BEIIECTB.

Takast opranu3anus coiepkaHusi Kypca crocoOCTBYeT IPeCTaBICHUI0O XUMUYECKOM
COCTaBJIAIOLIEH HAyYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON ITPUPOAbL. TeM cambIM
o0ecreynBaeTcsi BO3SMOXKHOCTH (DOPMUPOBAHHS Y 00YYaIOIINXCS IIEHHOCTHOTO OTHOIIICHUSI K
Hay4YHOMY 3HAHHIO U METOJIaM ITO3HAHMS B HayKe. Ba)KHO Takke 3aMETUTh, YTO OCBOEHUE
coZiepKaHus Kypca IPOUCXOINT € IIPUBJICYCHUEM 3HAHUM U3 PAaHEE U3YYEHHBIX KypCOB:
«Oxpyxaromuiit Mup», «buonorus» u «duszukay.



KoppexkunonHo-pa3BuBalIIMii MOTEHIIHAJ Y4eOHOI0 npeaMeTa « XuMHs»
o0ecreunBaeT BOZMOKHOCTH JIJISl PEOJI0JICHUS 00YyYaIOIIUMUCS CIEIYIOMNUX CIeHPUUIeCKUX
TPYAHOCTEH, 00YCIOBIEHHBIX TTTYOOKUMU HAPYIIEHUSMHU 3PEHUS:

® OTCYTCTBHC Yy TOJAABJISIFOIICTO 0OIBIIMHCTBA o6yqa}0m1/1xc;1 BO3MOXXHOCTH
BbIABJIATD ITPU3HAKKU XUMHUUYCCKUX O6’b€KTOB, YCTaHaBJIIMBATDh PE3YJIbTATHI U 0COOEHHOCTH
MMPOTCKAHUA XUMHUUCCKUX ITPOLCCCOB C IIOMOIIBLIO 3PpCHUA;

® CJIO)KHOCTD YCTAHOBJICHUA TPUYNHHO-CJICACTBCHHBIX CBsI3eH MCKOY 00BbEeKTaMH U
ABJICHUAMU, 3aMCAJICHHOCTD U HCUCTKOCTh MX OIIO3HAHMA,

® OTCYTCTBHUEC BO3MOKXHOCTU MOAKPCIUICHUA MOJYYaCMbIX XUMHUYCCKUX 3HAHUM C
IMOMOIIbIO 3PUTCIIbHBIX o6pa30B.

[Ipeononenue yka3aHHBIX TPYAHOCTEH HEOOXOIMMO OCYIIECTBIISATh HA KAXKIOM YPOKE
YUUTEJEeM B MPOIIeCcCce TPAMOTHO OPraHW30BaHHOM KOPPEKIIMOHHOM pabOTHI.

HEJIX U 3AJJAYU YYHEBHOI'O ITPEJIMETA «XUMUSA»

K HanpaBieHnIo IepBOCTENCHHON 3HAYUMOCTH TIPH PeaTH3alii 00pa30BaTeIbHBIX
bynkuuit mpeaMera « XUMHS» TPAIUIMOHHO OTHOCAT (POPMHUPOBAHNE 3HAHHUI OCHOB
XMMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIIbHOCTU
YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBI. 3aJja4a IIPEAMETa COCTOUT B
(OpMHPOBAHUYU CUCTEMbI XUMHUUECKUX 3HAHUI — BaXKHEHIINX (DAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX MOJI0KEHUH, TOCTYIHBIX 00001IEHUI MUPOBO33PEHUYECKOr0 XapakTepa, si3blKa
HAyKH, 3HAHUH 0 HAy4YHbIX METOJIaX U3yUEHUs BEIIECTB U XMMHUYECKUX PEaKLUi, a TAK)Ke B
(GbopMHpPOBAHUY U Pa3BUTHH YMEHHUH U CIIOCOOOB JESITEIHHOCTH, CBSI3aHHBIX C INITAHUPOBAHUEM,
HaOJI0ICHUEM U TIPOBEICHUEM XMMHUYECKOTO KCIIEPHUMEHTA, COOTIOIEHUEM TTPABHIT
06e30macHOro 0OpaIeHus ¢ BEIIECTBAMU B MIOBCEIHEBHOM JKU3HHU.

Hapsny ¢ 5Tum nenu n3ydeHus nmpeaMeTa B IporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHEI C
Y4ETOM HOBBIX IIPHOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pa3oBanus. CeronHs B
00pa3oBaHNH 0COO0 3HAUMMON IPU3HACTCS HANIPABICHHOCTH 00YyUYCHHS HA Pa3BUTHE U
CaMOpa3BUTHE JTUYHOCTU, (POPMUPOBAHHUE €€ UHTEIIEKTA U 001Iel KyIbTypbl. O0yueHue
YMEHUIO YYUTHCS U MPOJIOIDKATH CBOE 00pa30BaHUE CAMOCTOSTEIILHO CTAHOBUTCS OJTHOM U3
BOKHEHUIINX (DYHKIUI yueOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM IpU M3y4YEHUHU IIpeIMETa B OCHOBHOM LIKOJIE JOMUHUPYIOLIEE 3HAaUCHHE
nproOpenu Takue 1ei, Kak:

° (dhopMHpPOBaHKME UHTEIUICKTYAIbHO PA3BUTOM TUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO0, COTPYAHHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIIEHUH, CIOCOOHOM
aJIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;

® HaIpaBJICHHOCTb O6y‘~I€HI/IH Ha CUCTEMATHYCCKOC HpI/IO6III€HI/I€ ydamuxcsa K
CaMOCTOSTEIILHOM MO3HABATEILHOMU ACATCIIbHOCTH, HAYYHBIM METOlaM IIO3HAHUA,
(1)OpMI/Ipy1-OH_II/IM MOTHBALIHUIO U PA3BUTHC CIIOCOOHOCTEH K XUMUNU,



® obecneyenne YCHOBHﬁ, CHOCO6CTByI-OH_[I/IX HpI/IO6peTeHI/IIO O6y‘laI-OH_II/IMI/IC$[ OIIbITa
pa3H006pa3H0171 ACATCIIBHOCTH, IIO3HAHUA U CaMOIIO3HAaHMsA, KIIFOUCBBIX HABBIKOB (KJ'II-OLIGBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB NCATCIBHOCTH,

® (1)OpMI/IpOBaHI/Ie yMeHI/Iﬁ O00BACHATE U OLICHUBATH ABJICHUA OKPYKAOMIECTO MHUPa
Ha OCHOBaHUM 3HAHUU U OIIbITA, MMOJIYYCHHBIX ITPHU U3YUCHUU XUMUH,

° dbopMupoBaHue y 00y4arOImUXCs TYMaHUCTUYECKUX OTHOLICHUH, TOHUMAaHUS
[EHHOCTU XUMUYECKUX 3HAHUH JIJIs1 BBIPAOOTKHU KOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH EATEIHLHOCTH B IIEJIIX COXPAHEHUSI CBOETO 370POBbsI U OKPYXKAIOIIeH
MPUPOJIHOM Cpeibl;

° pa3BUTHE MOTHBALIUU K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUSI 00IIEYEeTIOBEUYECKIX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY TIPO(MIIS M HATIPABJICHHOCTH JAITBHEUIIIETO O0yICHUS.

KOPPEKIIMOHHBIE 3AJIAYUH:

® Pazsutune 0CA3aTCIIbHOI'O, 3pUTCIIbHO-0CA3aTCIIBHOT'O (y CJICTIBIX C OCTAaTOYHBIM
3peHI/IeM) U CIIYXOBOI'O BOCIIpUSATHAL.

[ Pa3BuTHe pou3BOJILHOTO BHUMAHHS.

° Pa3BuTue 1 KoppeKkuus mamsTu.

° Pa3BuTHe 1 KOppeKUMs MBICIUTEIIBHBIX OIEPaLIHil.

o [Ipeononenue BepOamnu3mMa 3HaHUH.

° Pa3zBuTHE MOHOJIOTHUYECKOU peyH.

o OO6orarenne akTUBHOTO M MTACCUBHOTO CJIOBaps, (popMUpOBaHUE HOBBIX MOHSATHH.
° DopMHUPOBAHKE HABBIKOB OCSA3ATEIIBHOTO, 3PUTEIIBHO-0CSI3aTEIBHOTO (Y CIEIBIX C

OCTaTOYHBIM 3PEHUEM) U CIyXOBOI'O aHAJIN3A.

° OOyuenue npaBuiiaM 3amucu GOPMYII U CIIEHUATBHBIX 3HAKOB MTPH
UCIIOJIB30BaHNUHU cucteMsl JI. bpaiis.

° ®opMupOBaHUE HABBIKOB OCSI3aTEIBHOI0 00CIEI0BAaHUS U BOCHIPUSITHS
penbedHBIX N300pakeHUH (MILTIOCTPAIIHiA, CXEM, MAaKETOB, YEPTESIKHBIX PUCYHKOB H T.II.).

° ®opMHUpOBaHUE YMEHHUS BBIIIOJIHATH MPOCTHIC pelbe(HbIE PUCYHKH U TOCTPOCHHS
IIPU IOMOUIY CIENUAIbHBIX HHCTPYMEHTOB.

° OOyueHue TexHuke npeoOpa3oBaHus GOpMyJI U BBIPAKEHUN IIPU UCIIOJIb30BAHUH
cucremsl JI. bpains.

® CDOpMI/IpOBaHI/IC CIICHUAJIBHBIX ITPUEMOB O6CJ'I€,I[OBaHI/IH n I/1306pa)KeHI/I$[
HN3y4acMbIX 00BEKTOB AOCTYIIHBIM CI1oco0oM.

L] CDOpMI/IpOBaHI/IC, YTOYHCHHUC WUJIN KOPPCKIUA Hpe,I[CTaBHeHI/Iﬁ O MpeaAMETax u
Impoueccax oxpy;xaromeﬁ JEUCTBUTEIIHLHOCTH.



° Pa3zBuTHE U KOppeKIMs yMEHHS YCTaHABIMBATH IPUYMHHO-CIICACTBEHHbBIE CBSI3U.
° Pa3BuTHE U KOppEKIMs MEIKON MOTOPUKH.

° dopMupoBaHUE YMEHU M HABBIKOB OE€30IIaCHOT0 OOpaIIeHus ¢ BeniecTBaMu 0e3
BU3YaJIbHOT'O KOHTPOJISL.

° CoBeplilIeHCTBOBAaHUE YMEHUSI OPUEHTUPOBATHCSI B MUKPOIIPOCTPAHCTBE.
MECTO YYEBHOI'O ITIPEJMETA «XUMMUA» B YYHEBHOM IIJIAHE

B cucreme 061uer0 O6p8.30BaHI/I$[ «XHUMUA IIpU3HAaHa 00s13aTeNbHBIM y‘{e6HBIM
MpeaAMCETOM, KOTOpBIfI BXOIHUT B COCTaB HpeHMeTHOﬁ obnacTu

((ECTGCTBGHHO—Hay‘lHLIe MpCaAMCETBD).

Y4eOHbIM MIaHOM Ha e€ u3ydyeHue oTrBeneHO 136 ydueOHbIX yacoB — B 8 Kiacce — 68
yacoB (34 aynuTopHbIX yaca u 34 yaca Ha caMOCToATeIbHOE o0y4yeHue), B 9 kinacce — 68 yacos
(2 gaca B HECIIO).

Jist KaK10ro Kitacca mpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET OBIThH
UCIIOJIF30BaHO YYAaCTHUKAMHU 00pa30BaTeILHOTO MpoIiecca B LEsIX (OPMHUPOBAHUS
BApUATHUBHOW COCTABJISIONIEH CO/IEpXKAHU KOHKPETHOU paboueit mporpammsl. [Ipu aTom
oOs3aTenpHas (MHBapUaHTHAs) YacTh COAEPIKAHUSI IPEAMETa, YCTAHOBJICHHAs! TPUMEPHOMA
paboueii mporpaMMoii, U Bpemsi, OTBOIUMOE Ha €€ U3yueHUe, T0JKHBI ObITh COXPAHEHbI
MOJIHOCTBIO.

B ctpykType npumepHoil pabodeil mporpaMMbl HapsIy ¢ MOSICHUTEIbHOM 3aUCKON
BBIJICTICHBI CJICYIOIINE PA3/IETIbl:

- INIAHUPYEMBIC PE3YyJIbTATbl OCBOCHU yqe6Horo npeamMceTa «XUMUSD) — JINYHOCTHBIC,
MCTAIIPCIAMCTHBIC, IIPCAMCTHBIC,



- COACPIKAHHC yqe6Hor0 npeamMceTa «XUMHUS» TI0 TOJaM O6y‘leHI/I${;

- IPUMCPHOC TCMATHYCCKOC IIJIAHUPOBAHNUEC, B KOTOPOM ACTAIM3UPOBAHO COACPIKAHUC
Ka)K,HOﬁ KOHerTHOﬁ TEMBbI, YKAa3aHbI KOJINMYCCTBO 4aCOB, OTBOJUMBIX Ha eé HU3YUCHUC, U
OCHOBHBIC BU/IbI yqe6H0171 ACATCIIbHOCTH YUYCHUKA, Q)OpMpreMBIe IIpHU U3YUCHUU TCMBI,
HpI/IBeI[éH MEPCUCHb HGMOHCTpaHHﬁ, BBITIOJIHACMBIX YYU-TCIIEM, U TICPCUCHb PCKOMCHAYCMbIX
na6opaTopHI)1x OIIBITOB MU MMPAKTUYCCKHUX pa60T, BBIITOJHACMBIX YHalllUMUCH.



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XUMHYECKHE TOHATHUS

[Ipeamer xumuu. Posb XuMuM B JKM3HM 4YelOBEKa. XMMHsS B CUCTEeME HayK. Tena u
BemecTBa. dusnyeckue CBOICTBAa BElIECTB. ArperatHoe coctosiHue BemiecTB. [loHsiTue o
METO/IaX MO3HaHUs B XUMHH. YHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHrs CMECEe.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢dopmyrna. BaleHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MounspHas macca. B3auMocCBsI3b KOJIMYECTBA, Macchl U
YHClIa CTPYKTYPHBIX €IMHHMII BenecTBa. Pacu€Tsl mo hopMynaM XUMUYIECKUX COCTUHEHUIA.

®usznyueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peakuus ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUe ypaBHeHUd. Kinaccupukauss XMMUYECKUX PEaKIUid
(coenuHeHus1, pa3I0oKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYNIOH, MpaBUiaMHu pabOThl B JabopaTopuu U MpUEMaMu
oOpaieHust ¢ 1abOpPaTOpHBIM O0OpYIOBAaHUEM, M3YYCHHE W ONMHCAaHWE (U3MUYECKUX CBOHCTB
00pa3110B HEOPraHUYECKNX BELIECTB, HaOM0AeHne (U3NUECKUX (IIJIaBICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE U KOHJACHCAIHMS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
NPOKAIIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIOTON) SBJICHUN, HAOI0OJCHHUE
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAaHHA XUMHUYECKHMX peakuuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHAOM Oapus, paznoxkenue ruapokcunaa menu (I1) mpu
HarpeBaHUM, B3auMoOJeWcTBHUE kene3a ¢ pactBopoMm comu menu (II), msydyenwe cmocoOoB
pa3zeneHus CMeceil: C TOMOIIBI0 MarHuTa, (QWIbTPOBAHUE, BHIIAPUBAHUE, TUCTUIUISIINS,
xpomarorpadus, TpPOBEIECHHE OYUCTKH TOBApPEHHOW COJNHM, HAOJIIOJACHWE H OIHCAaHUE
pE3yNbTAaTOB IPOBEACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/IaHHE
Mojiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aleMEHT M IPOCTOE BELIECTBO.
Haxoxnaenne kuciopona B npupoze, Gu3nueckue U XMMHUYEeCKHE CBOMCTBA (PEeaKIMKU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMOJNydYeHHUS KHUCIOpOJa B JabOpaTopuul U
npoMbIIuieHHOCTH. KpyroBopot kucinopoga B npupoae. O30H — amioTponHas MOAM(HUKAINs
KHCIIOPOJA.

TemnoBoit 3h(dekT XUMUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- U
SHJIOTEPMUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHUE BO31yXa, YCHIICHHE
NapHUKOBOTO 3 deKTa, pa3pyieHre 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTtBo. HaxoxkneHue Boxopoaa B MpPUPOIE,
duznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comu.

MounsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMocTh BellecTB B Boje. MaccoBas J0Jisi BEIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOAbl B mpHpoze. 3arpsA3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coeamaeHuid. Oxcuabl. Kinaccudukamus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. HoMenknatypa
okcu10B. du3nyeckue U XMMUYECKHUE CBOKMCTBA OKCUIOB. [lonyuenue okcuaoB.

OcHoBanus. Krnaccudukanusi OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @uU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHMM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckie U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu MmetaiuioB H. H. bekerosa. [loiryuenue kucior.

Comu. HomeHnkiatypa coneil. ®dusznueckue U XuMU4ecKkue cBoicTBa coieil. [lonyuenue
COJIEH.

['eneTnyeckas CBA3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpEZeNIEHUE COJCpKaHUS KUCIOpOoJia B BO3/yX€E, MOIyYeHHE, cOOMpaHUe,
pacno3HaBaHUE M HM3yYEHUE CBOMICTB KHUCIOpOJa, HAOIIOJECHUE B3aUMOJACHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3llaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHUE CBOMICTB Boaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcupom meau (1)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIOB), HAOIIOCHIE 00PA3IOB BEIIECTB KOJIMIESCTBOM
1 Monb, HccienoBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJABI C METaUIaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0B HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYeH, U3yuyeHue
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHCIOT C METajUlaMu,
peakuuii HEUTpalIu3aluu, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 110 TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUN».

Ilepuoaunyeckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux jiementon . U.
MenpnesieeBa. CTpoeHune aToMOB. XUMHYeCKasl CBSI3b. OKUCIAMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALMU XUMHUECKUX dieMeHToB. [loHsiTe o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIC METAIUIbI, TaJOTEHbl, UHEPTHBIEC Ta3bl).
DJeMeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCHUIBI i THAPOKCHU/IBI.

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmudeckux odiemeHtos [l M.
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opMmbl I[lepuonnyeckoil cucTembl
xumuueckux diemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sep. M3orombl. Onextponbl. CrpoeHue
AMIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
[Tepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPyIIaM U EPUOJAM.



3navenue Ilepuoauueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMHUUECKUX JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — yd€HbIl U IpaKJaHUH.

XumMHu4aecKkas CBSI3b. KoBanentnass  (mossipHas W HEHoJisipHast) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenp  okucieHus.  OKHUCIHTENIbHO-BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHUCTBUE THUIAPOKCHIA
IIMHKAa C pacTBOpPaMM KUCJIOT U ILEN0YeH, MPOBEJCHHUE OIBITOB, WUTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKluil (rOpeHUEe, peakluu pa3yioKeHUs, COETUHEHUS).

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeaMeTHBIX CBsI3€il MpU M3YyYEHUU XUMHUM B § KJlacce OCYIIECTBISETCS
yepe3 HCHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUH, TaK M IOHATHH,
ABJISAIOLMXCS] CHCTEMHBIMU JUISI OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(uKauusi, NEePUOJUYHOCTh, HAONIOEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUEe, MOJICIIb, SIBIICHUE.

@dusnka: MaTepusi, aTOM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIMJ, H30TOIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYyJa, JJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKUE BEJIUYMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOJBI, IOJIE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKasl peaKkus

[lepnonnueckuii 3axkoH. Ilepmomgmueckas cucrema XuMmuueckux oaiemeHtos [l M.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJlbLUsl M HMX COEAMHEHUH B COOTBETCTBHM C
HOJIOKEHHEM 3J1eMeHTOB B [lepruonndeckoii cuctemMe U CTpOEHUEM UX ATOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAINIMYECKON PEIIETKN U BUJA XUMUYECKON CBSA3H.

Knaccugukanus ¥ HOMEHKIATypa HEOpPraHHMYeCKHMX BeIIeCTB. XMMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IUYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHWH, reHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYeCKUX peakUui MO Pa3IMYHbIM MPHU3HAKaM (IO YUCIYy M COCTaBY
YYacCTBYIOLIMX B pEaKUUH BELIECTB, IO TemIoBOMY 3(PQEKTy, MO H3MEHEHUIO CTeleHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, MO y4YacTHIO KaTajluzaropa). DK30- U
HI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonarue o ckopoctn xumMudeckoil peakiuu. [lonsaTrue 06 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsrue o
katanuze. llonsTHe o XumudeckoM paBHOBecuU. DakTOphl, BIMAIONIME HAa CKOPOCTh
XUMHUUYECKON peaklMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, SJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTENIbHOM peakiuu. CocTaBlieHHE YpPaBHEHUI OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakumii C UCIOJIB30BAaHUEM METO0/1a SJICKTPOHHOTO OanaHca.
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Teopust 3IEKTPOIIMTUUECKON AUCCOLMALUM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JAHCCOIMAllMM BEUIECTB C pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3H.
Crenenp aucconuanuy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHOro oomMeHa. YcioBUs NMPOTEKaHMs peaklUil HOHHOro OOMEHa, IOJIHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBoOMCTBa KHCIOT, OCHOBAaHMM U cojieil B cBeTe
IpeACTaBiIeHUH 00 3JIEKTPOJUTHYECKON Jucconuannu. KadyecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJJIOB M HEMETauloB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKIuu OT BO3IACHCTBUS pPa3IMYHBIX
(bakTOpOB, UCCIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLECcCca JUCCOLMALUU
KUCIIOT, LIeJI04el 1 conel (BO3MOXKHO MCII0JIb30BaHHE BUJIEO MATEPHUAJIOB), IPOBECHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU MPOTEKAHUs peakluii MOHHOro oOMeHa (oOpazoBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WIUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUN (FOpeHHE, peaKlUu pPas3iokKEeHHs, COEAMHEHUs), PACIIO3HABAHUE
HEOPraHMYeCKUX BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pEaKkIMil Ha MOHBI, pELICHHUE
9KCHEPUMEHTAIbHBIX 3a7a4.

HemeTa/uibl H HX coeJUHEHHSA

OOmast xapaktepucTuka TajsoreHoB. OcoOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpPHBIE
crernieHd okucieHuss. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIONEHOB.
XrMHYECKHE CBOHCTBAa Ha IpHUMepe Xjopa (B3aUMOJCHCTBHE C METaUIaMH, HeMeTalllaMH,
mienoyamu).  XusopoBogopos. CounsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleficTBre xJjiopa 1 XJI0pOBOJIOpO/ia Ha OpraHu3M 4elloBeka. Bakneimue Xiaopusl
U UX HaXO0XJIEHUE B IIPUPO/JIE.

OOmas xapakrepuctuka 3aeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3MUYecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHUCJIOpPOJIa U Cepbl. AJUIOTPONIHbIE MOAU(UKALUN KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (u3nYeckue M XUMUdeckue cBoMcTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIIOTa, GU3NYECKUEe M XUMHUYECKHE CBOICTBa
(oOme Kak MPEACTaBHTENS Kiacca KHUCIOT M crenupudeckne). XUMHUYECKHE PEaKIHH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJy4eHUs cepHol Kuciothbl. [Ipumenenue
cepHOi KucnoThl. CoIM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cylbdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUHl B MpHUpoje. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpesl
COCAMHEHUSIMH Cephbl (KHCIOTHBIC TOXKAM, 3arpsa3HEHHE BO3yXa M BOJIOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUSL.

OOmas xapakTepucTuka 3jeMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHH OKHCICHMA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYECKUEe WU
XuMHueckue cpoiictBa. Kpyrosopor a3zora B npupojie. AMMHUaK, ero pU3n4eckue u XMMHUECKUE
CBOICTBa, Nnony4yeHue u npumeHeHue. Coau aMMOHUS, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KadecTBeHHast peakuus Ha MOHbl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHHeE,
¢u3nueckue M XUMHUYECKHE CBOicTBa (0OLIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnennduyeckne). Mcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuit. XuMHUYECKOE 3arpsi3HEHHE OKPYKaIOleH Cpeibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI U BOAOEMOB). docdop, amIoTporHble MOIU(PUKALUH
docdopa, dusznueckue u xumudeckue cpoictBa. Okeun docdopa (V) u dochopnas kucinora,
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¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyuyeHue. lcmonb3oBanue ¢ochaToB B KauyecTBe
MUHEPAIBHBIX YA0OPEHU.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE€ CTENEHH OKUCICHHs. YTJIEepO, alFIOTPONHbIE MOM(UKALIUH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoicta. Ancopouus. Kpyrosopot yriepoaa B mpupoze.
Oxcuapl yriaepona, Ux GpU3NUECKue U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBbIE OPTaHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriiepona (IV),
TUIOTe3a I100aIbHOIO MOTEIVICHUs KJIMMaTa, NapHUKOBbIN 3¢ddekr. YronpHas kuciora u eé
COJM, UX (PU3MUECKHE M XMUMHMYECKHE CBOICTBA, MOJydeHHME M NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Vcmonb3oBaHme ~ KapOOHAaTOB B OBITY, MEIHIIMHE,
IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasibHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIUHEHMSIX yriepoja
(MeTaH, 3TaH, ATWJEH, AalETWUJEH, 3TAaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIN Tra3, HEPTh), HNPOAYKTHI UX NepepaboTKu
(OeH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHSITHE 0 OMOIOTUYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HUX pOJU B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YE€HUE U IPHUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeilue
CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3y4yeHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHMCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAKLUi Ha XJIOPUA-MOHBI U HAOIIOJECHUE MPHU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpakarolmue (pU3NYEeCKue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEJUHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIIEHHE C OO0pasllaMd XJIOPUIOB (TaJIOTEHHUJIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COCAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepuaoB), HaOdroJeHUe mpouecca oOOyIJIMBaHUS — caxapa MOjA  JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHMCIOThI, U3y4yeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KauYeCTBEHHOW peakIuH Ha Cyab(paT-WOH M HAOIIOJCHHE MpH3HAKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa M WX COeTUHEHHM
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THHIX U (pochOpHBIX ynoOpeHui,
HOJy4YeHue, coOupaHue, paclo3HaBaHWE M HU3y4yeHHE CBOWCTB aMMHakKa, IPOBEJICHHE
Ka4eCTBEHHBIX peaKkuii Ha MOH aMMOHUS U PocdaT-noH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHON a30THOM KHMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHUE MOJENeH KpUCTAJUIMYECKUX pelEToK anmasa, rpadura,
¢ynepeHa, 03HaKOMJIEHUE C MTPOLECCOM a/1COPOLIMK PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yII€M W YCTPOMCTBOM TPOTHMBOTAa3a, MOJIyYeHHE, coOMpaHue, paclio3HaBaHHE W H3ydeHHE
CBOICTB yIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peaklUii Ha KapOOHAT U CUIIMKAT-HOHBI
U U3yyeHUe TPU3HAKOB UX TNPOTEKAHUS, O3HAKOMJIEHHE C TMPOJAYKLUHEH CHJIMKATHOU
IPOMBIIIJICHHOCTH, PELICHHE SKCIEPUMEHTANbHbBIX 3aJad 1o TeMe «BakHelline HemeTamibl U
UX COEIMHEHUS».

Metayibl M X cOeIMHEHH S

OOmast xapakTepUCTUKAa XHUMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU MX
nojoxenus B [lepuoanueckoit cucteme xumuueckux iemeHToB J1. M. MenneneeBa u cTpoeHus
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atoMoB. CTpoeHue MeTajuioB. MeTtajuyeckas CBs3b M MeETaJuIM4ecKas KpHUCTauIndecKas
pemérka. DJIEKTPOXUMHUYECKUM psj HanpsokeHUu wmeramioB. Du3nmyeckue M XUMHYECKHE
cBoiicTBa MeTauioB. OOmIMe crocoObl MmoydeHust MeTaioB. [IoHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. Criassl (cTanb, YyTr'yH, JOPATIOMUHUAN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBILIIICHHOCTH.

[Ilenouynsle MeTauIbl: NOJI0KEHNE B Ilepnoanueckoil cucteMe XUMUYECKUX DJIEMEHTOB 1.
N. MeHnpneneeBa, CTpOCHHE MX aTOMOB, HaxoXKJeHUe B npupone. Pu3ndeckue U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THJIPOKCUABI HATpUs U Kanud. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[[{eroyHO3EMENBbHBIE METAJIBI MarHui M Kajablui: mnojoxkeHue B Ilepuogmueckoit
cucreMe XUMHYeCKuX 3jeMeHTOB JI. M. MeHnpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKICHUE B
npupone. PuznyuecKkue U XMMHUYECKUE CBOMCTBA MarHus M KaublMs. Baxuellue coelnHEHUs
Kaiblus (OKCUA, THIPOKCHU, coNn). KECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUs..

AmomuHuii: nonoxenue B llepuonuyeckoil cucteme xumudeckux ayeMmeHToB [ U.
MeneneeBa, CTpOCHHE aTOMa, HaX0XKJACHHUE B npupoae. Pusznueckrue U XMMUYECKHUE CBOKCTBA
amoMUHUS. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Keneso: mnonoxenne B Ilepmonnueckoil cucreme xumuueckux diemeHtos J[. .
Menzeneesa, CTpOCHHE aToMa, HaXOKIAEHUE B Ipupoje. PU3sndeckrue U XMMUYECKHE CBOWCTBA
xene3a. Oxkcuapl, ruapokeuapl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJIy4CHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METAUIOB W CIUIaBOB, MX (U3NYECKUMHU CBOHCTBAMH,
U3YyYEHUE PE3yJbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBUS OKCUAA KAJIBLUS U HAaTpUs ¢ BOJON (BO3MOYKHO MCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKeie3a B
KUCIOpo/ie  (BO3MOXHO  HCIOJb30BAaHWE  BUAECOMATEPUATOB), IMPU3HAKOB HIPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KajblHs, aFOMUHUA, HUHKA, *kene3a (II) u xenesa
(III), meau (II), HaOmroi€HNE W ONMMCAHUE IIPOLIECCOB OKPALIMBAHUS IJIAMEHM MOHAMH HaTpus,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIe0BaHUE aM(pOTEPHbIX
CBOMCTB I'MIPOKCH/Ia AJIFOMUHHUS U THIPOKCH]IA LINHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BakHelIne MeTauIbl U UX COCAMHEHUS.

XuMus U OKpyKaloIas cpeia

BemecTBa n MaTepuansl B IOBCEHEBHOM KM3HU 4e€JIOBEKa. be3onmacHoe MCIONb30BaHKUE
BEIIECTB M XUMMYECKMX peakuuil B ObiTy. IlepBasg momomp Hpu XHMHYECKHUX OXKOTax M
OTPABJICHHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpY)Karollel cpefibl (MpeaebHas JOMyCTUMasi KOHLIEHTPALUs
BelecTs, fanee — [1JIK). Ponb xuMuu B perieHnn 3K0JI0rn4eckux npoosiem.

Xumuueckuii Ikcnepumenm:

u3ydeHre o0pas3IoB MaTepruasoB (CTEKIIO, CIUIaBBl METAJUIOB, TOJUMEPHBIC MATEPHUAIBI).

Meosicnpeomemnvie cea3u

Peanuzanus MEXNpeaAMETHBIX CBA3CH NPU U3YYEHHH XMMHH B 9 Kilacce OCYLIECTBIISIETCA
yepe3 HCIHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUIN, TaKk M IOHATHH,
ABJISIFOLUXCS] CACTEMHBIMHM JUJISL OTZAEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHSs, aHAJIH3,
CHHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIHEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIeJIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT s, MaTepHAIbL.
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O®uzuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJA, H30TOIIBI,
pPaIuOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUUYECKUN 3apsill, MPOBOAHUKH, TMOJIYIPOBOHUKH,
TUDIIEKTPUKHU, (DOTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, Tas,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUIMYECKAsh pEMIETKA, CIUIaBbl, (U3UUECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOEe IPOCTPAHCTBO, MIaHEThI, 3BE3 161, CoHIIE.

buonorus: ¢orocuntes, npixanue, O6uochepa, sKocucTeMa, MUHEpAIbHBIE YIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MMOPOJbI, IOJE3HbIC
HCKOMaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOI M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUHA C TpaauIIUOHHBIMU pOCCHfICKHMH COHOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBWJIAMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUN 00yYaIOIIUXCS.

JImgHOCTHEBIE PE3YIbTATEI OTPAXKAIOT TOTOBHOCTDH O6yanOIIII/IXCH PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCcHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpuoTN4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHUA 3HAUYCHUA XUMHUYECKOUI HAayKH B KHW3HHU COBPCMCHHOI'O O6HI€CTB8,,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 MepesoBbIX JOCTHKEHHUSIX U OTKPBITHUSIX
MHUPOBON U OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpa:kIaHCKOro BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCEKINYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIEA0BATENIbCKOM, TBOPUYECKOW M JAPYTUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOl COBMECTHOM JEATEIEHOCTH IIPY BHIMOJIHEHHH YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpoLiecce ITON Yy4eOHON AESITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJIECHHWE M TOCTYNKH CBOMX TOBAPUIIECH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHUPOBO33PEHYECKUE  NPEJACTABICHHUS O  BEUIECTBE W  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTABIISIIONIME OCHOBY MJIs
NOHMMAHHS  CYIIHOCTM HAy4HOM KapTUHbl MHpa, HpPEICTaBI€HHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPHUPOIBI, B3AUMOCBSI3IX YEJIOBEKA C MPUPOJHOU CPENloil, O posin
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIIbHbIE MOTHUBBI, HAIlPABJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOaUMBIC JUISI OOBSCHEHUS HAONIOJMaeMbIX IPOICCCOB M SBJICHHMA, IT03HABATEIHHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOMN paObOTHI
C yueOHBIMU TEKCTaMH, CIPABOYHOMN JHUTEPATYpPOH, INOCTYNHBIMU TEXHUYECKUMH CPEIICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyUEHHIO W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIHCKOW JEATCIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEeM;

4) popMupoOBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHUC ULCHHOCTU JXU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3A0pPOBLIO,
YCTAaHOBKHM Ha 3JIOpPOBBIM 00pa3 >KWU3HH, OCO3HAHUE IOCICACTBHA W HEIPHITHE BPEIHBIX
OpUBBIYEK (YHOTPEOIEHUsI alKOrojs, HAapKOTHKOB, KYypPEeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
IpaBHJI OE30MMACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;
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5) Tpy10BOro BOCIIUTAHMA:

MHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOGECCHil U TPyAa Pa3IMdHOTO POJIa, YBAXKCHHUE K
TpyAy W pe3ysibTaTaM TPYIOBOW JEATEIIbBHOCTH, B TOM YHUCJIE HAa OCHOBE INPUMEHEHHUS
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
IPOJOHKEHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHUECKHU 1eIecCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBaHHMS, NMOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0e30macHOro oOpasa KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 3JIOPOBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOT0 MOBEACHUSI IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke€ B CUTYyAILUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TMOJTy4aeMble MPU HU3YyYECHUH XUMHUH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HaHUS TJIOOATLHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM M IMyTeH WX PEIIeHUs
MOCPEJICTBOM METOJOB XHUMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MmerampeIMETHBIX pPe3y/IbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNO0Te3a, (aKT, CHCTEMa,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIC HUCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMEeTax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTUHE MUpa, U YHHUBEpCalbHbIC ydeOHbIE NeHCTBUs (TMIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble 0OecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NesSTEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue aeiicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIILIEHU NP OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XMMHMYECKUX TMOHATHH (BBIOCNATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTUSMH), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTIICNbHBIX (DAaKTOB W SIBJICHWUW, BBIOMPATH OCHOBAaHUS WM KPUTEPHH IS KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXly O0BEKTaMHU U3yUeHHUs, CTPOUTH JIOTUUECKUE pacCyXAeHus (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 AHAJIOTHH ), JIEJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUSA MOHATUS (NIPEAMETHBIE U METaNPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IPUMEHSEMbIE B XMMHU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYecKass (opMylia W ypaBHEHHE XUMHYECKOW peaknuu — TMPU PEIIeHUH yIeOHO-
MO3HABATENbHBIX 3aJlay, C YYETOM OTHX MOJEIbHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YYAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble uccienoBare/bCKUe 1eHCTBHSA:
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YMEHHE HCHOJb30BATh MOCTABJIECHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OomnbiTa MO IUIAHUPOBAHHMIO, OPraHU3allUd U NPOBEIEHUI0 YYEHHYECKHX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3ynbTar, (opMynIupoBaTh 00OOIIEHHS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

Pabora ¢ undopmaumei:

yMEHUE BbIOUpPAaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PA3IUYHBIX BUI0B
1 (pOpM IpEaCTaBICHHS, TOTYIaEMYO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIpPaBOYHbIE IOcoOMs, pecypchl HHTepHETa), KPUTHUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHE NPUMEHATh Pa3IMuHble METO/Ibl U 3aIPOChl IIPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3324
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OmbITa B 00JAaCTH HMCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOI aKTUBHOTO MCIIOIB30BAHUS PA3IMIHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpPATh ONTUMaIbHYIO (OpMYy NpeicTaBiICHUs
UHPOPMALIMK U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JAHarpaMMaMy,
npyrumu popmamu rpaduku U BX KOMOMHALIUSMU;

YMEHHE HCIOIb30BaTh W AHATU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
NeSITeAbHOCTH HH(POPMALIMIO O BIMSHUYU POMBILIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMMyHUKATHBHBbIE YHHBepPcAJIbHbIe YUeOHbIe el cTBHA:

YMEHHUs 3aJaBaTh BOIPOCHl (B XoJe auanora MU (WiM) AUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIIOJHEHUS
IpeJI0KEHHOH 3a/1auH;

YMEHUS PEACTABIISTH MOMyYSHHBIE PE3yIbTAaThl MO3HABATEIBHOMN IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh TMPE3CHTALUIO0 PEe3yJbTaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCHEepUMeHTa (JabopaTOPHOIrO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEAOBAaHHIO CBOMCTB
BEIIECTB, yueOHOTO MPOEKTA);

YMEHHUsSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW U
HCCIIEIOBATEIbCKON JICATEIIbHOCTH TPH PEIICHHMH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OOIIMX HMHTEPECOB U COrjacoBaHMs MO3ULUN (00CyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbD», KOOPAMHAIIMS COBMECTHBIX JEHCTBHM, ONpeesieHue KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOW Pa0OTHI U IPYTHE).

PeryasiTUBHbIe YHMBepcaIbHble y4eOHbIE TelcCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEAEATh eI IeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh M IPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOK JEATEIBHOCTb, BbIOWPATH
HanOonee dS(QeKTHBHbIE CIOCOOBI pelmIeHHsT YYeOHBIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHUCTBUM NpPH
BBIIOJIHEHUM 33laHUM ¢ y4y€TOM IIOJIydYEHHUS HOBBIX 3HaHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON LemH,
YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUU 3a/IaHUIA.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTENILHOTO COJEpKaHMs,
YCTAHOBJICHHOTO JaHHOH (¢exnepanbHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
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oOy4aromMMUCs Hay4YHble 3HAHUS, YMEHUS M CHOCOOBI JeWCTBUM, crneuuduueckue Ais
OpeaMETHOW o0sacTu «XUMHs», BUIBl JEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konmy oOyueHus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS] YMEHUI:

. pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX [MOHATHUWA: aToM, MOJEKYyIa,
XUMHYECKHH SJEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BaJEHTHOCTb, OTHOCUTEJbHAS aTOMHAas U MOJIEKYJISIpHas Macca, KOJIUYECTBO
BEIIECTBAa, MOJIb, MOJISIpHAsh Macca, mMaccoBas JI0Ji1 XUMHYECKOIO 3JEMEHTa B COEAMHEHUH,
MOJIIPHBIA O0BEM, OKCHJI, KHCIOTa, OCHOBaHHUE, COJb, AJIEKTPOOTPHUIATENHLHOCTh, CTEIEHb
OKHCJICHHUS, XUMHYECKas peaklus, Kiaccu(uKaius peakiHil: peaklMu COSAMHEHUS, PEaKiuu
pa3oKEHUs, PEaKIHWU 3aMEIICHHs, peakuu OOMEeHa, 2K30- M JHIOTEPMHUYECKHE pPEaKLuH,
TETUIOBON AP PEKT peakuu, sIpo aTomMa, SJICKTPOHHBIN CI0H aToMa, aTOMHAasi OpOHUTalb, Panyc
aToma, XUMHMYECKasi CBA3b, MOJISIPHAs M HEMNOJISIpHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSA3b, MOH,
KaTHOH, aHUOH, PACTBOP, MAaCCOBAs JI0JIsI BeLIECTBA (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHSITHUH U MPUMEHATH
3TU NOHATUS IIPU ONUCAHUU BEILIECTB U UX MIPEBPAICHUII;

. UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY MJI COCTaBJICHHS (DOPMYNT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

. OTIPEIEIIATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, CTETICHD
OKHCJIEHHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONpPEeAEIEHHOMY
KJIACCy COCAMHCHHMIA 1O QopMmyiaM, BHJ XUMHUYECKOW CBS3M (KOBAaJCHTHAs W HOHHAs) B
HEOPraHWYECKUX COCIUHECHUSIX;

. packpeiBaTh  cmbica  Ilepmommueckoro  3akona J[. M. MeHneneesa:
J€EMOHCTPUPOBATh MOHMMAaHUE MEPUOJIMUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB
OT uX mnojioxkeHuss B llepuonnueckoil cucrteMe, 3aKOHOB COXPAaHEHMSI MAcChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHUs, 3aKOHAa ABOIaJipo;

. OMKCHIBATh U XapakTepu3oBaTh Tabmuunyro (opmy [lepuomudeckoil cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3jIN4aTh MOHATHS «TJIaBHAs moAarpynmna (A-rpyrma)» U «rmodouHas
noarpynna (b-rpymmna)», Manbsle u OoyblIME MEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerorcs B Tabnune «llepuonuyeckas cucrema xummuueckux sneMmeHntoB J[. M. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj
spa, 001Iee YICIIO AIEKTPOHOB U PaCpeCTICHHE UX MO AIIEKTPOHHBIM CIIOSM);

. KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOpPraHWYeCKHEe BEIIEeCTBa,
XUMHUYECKHE Peakuu (110 YUCITY U COCTaBy y4aCTBYIOLIMX B PEAKIUU BEILECTB, IO TEIUIOBOMY
dbdexry);

. XapaKkTepu3oBaTh (ONHUCBHIBaTh) OOLIME XMMHMUYECKHE CBOMCTBA BEULIECTB
pa3MyHBIX KJIACCOB, IOATBEPKAAasl OMNHMCAaHUE NpPUMEPAMH MOJIEKYJSAPHBIX YpPaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

. IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOIO
COCTaBa, BO3MOKHOCTH NPOTEKaHUsI XUMUYECKUX IIPEBPALLIEHUH B Pa3JIMUHbIX YCIOBUSIX;

. BBIYHUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYHO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJIK0 XMUMUYECKOTO AJIEMEHTA 10 (opMyJie COEAMHEHHUS, MAaCCOBYIO JIOJIIO BELLECTBA
B PAcTBOpPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKuy;
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. IPUMEHATh OCHOBHBIE OIEpallMd MBICIUTEIBHON MAESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEeMATHU3AIlNI0, KJIacCU(UKALNIO, BBISBICHUE NMPUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JIJISl U3yUYEHUs CBOMCTB BEILIECTB U XMMUYECKUX PEaKLIHii, €CTECTBEHHO-
Hay4YHbIE METOJbl TO3HAHUS — HAOIIOACHUE, W3MEpEeHHe, MOJAEIHPOBAHUE, AIKCIEPUMEHT
(peabHBIN 1 MBICJICHHBIN );

. CJIEZIOBaTh IpaBHJIAM IMOJB30BAaHUS XHMHYECKOH MMOCyNoil W J1abopaTOpHBIM
o0opyJIoBaHMEM, a TakKe IpaBWwiIaM OOpameHHs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKIUSMU IO BBIMIOJIHEHUIO JaOOPATOPHBIX XUMHYECKHX OIMBITOB IO TMOJYyYEHUI0 U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOJAa W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
onpeAecsEéHHOM MacCOBOM JOJIEM pPAacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH M MPOBOJIHUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOUIBIO
UHAUKATOPOB (1akmyc, ¢heHondTaaernH, METUIOPAHXK U IPYTHE).

K koniy oOyueHus B 9 kijacce MpeaMETHBIE Pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSI YMEHUM:

. pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHATUM: XUMHUYECKUU 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTHOH, aHUOH, IPOCTOE BEILECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHHS, XMMMYECKas pPEaKIusl, XUMHUYEcKas CBs3b,
TEIUI0BOM 3PQEKT peakinu, MOJIb, MOJIAPHBIA 00BEM, PacTBOP, ANEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIMS, DPEAKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble H HEOOpAaTHUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIC
peaklUuy, OKUCIUTEIb, BOCCTAHOBHUTENb, OKHCIECHUE M BOCCTAHOBIIEHHUE, aJUIOTPOIHUS,
aM(pOTEepHOCTh, XUMUYECKas CBsI3b (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKas), KpUCTalIndecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKLUHu, MpeAesIbHO
nonycrumas konuentpanus 111K Bemectsa;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHSITHH M MPUMEHATH
9TH TIOHSTHS MPU ONMCAHUHU BEIIECTB U UX MIPEBPAILICHUI;

. UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIi COCTaBJICHHUS (POPMyN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

. ONpEAENATh BAJICHTHOCTb W CTENEHb OKUCIEHMS XUMHYECKHX D3JIEMEHTOB B
COCIMHEHUSIX pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
coequHEeHUI mo GopMmynaM, BUJI XMMHUYECKOHN CBs3M (KOBaJeHTHAs, MOHHAs, METaJlInYecKas) B
HEOPraHUYECKUX COEJIMHEHUSX, 3apsii MOHA IO XHMMHUYECKOW (opmyiie, XapakTep Cpeibl B
BOJHBIX pacTBOpaX HEOPraHWYECKUX COCAMHEHUH, TUN  KPUCTAUIMUECKON  PElETKU
KOHKPETHOI'O BELIECTBA;

. packpeiBaTh cMbica  [lepuonnueckoro 3axkona J[. WM. Mengeneesa wu
JeMOHCTPUPOBATh €r0 TOHWMAaHHE: ONKCHIBATh W XapaKTepU30BaTh TaOIMYHYIO (opMy
[lepnonnueckoid CUCTEMBl XMMUYECKUX 3JIEMEHTOB: pa3jiMyaTh IMOHATUSA «TJaBHAs MOArpYyIIia
(A-rpynna)» u «mnobounas noarpynna (b-rpymma)», manbeie U OOJbIIME MEPUOJIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCSI B IEPUOANYECKOM TabJIULEe, C UNCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3aps]l A1pa, 0Ollee YUCIO 3JIEKTPOHOB U
pacrpeziefieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COEAMHEHMH B Ipelienax MallbIX MEPHOJOB U TJaBHBIX MOArPYII C
y4€TOM CTPOCHUS UX aTOMOB;
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. KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOpPraHWYeCKHEe BEIIEeCTBa,
XMMHUYECKHE peakluu (110 YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKLUU BELIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTETIEHEH OKUCIICHUS] XUMHUECKUX AJIEMEHTOB);

o XapaKTepu3oBaTh (OMMCHIBATh) OOIIME U cHElU(pHUUECKe XUMUYECKUEe CBOMCTBA
IIPOCTBIX WM CJIOXHBIX BEILECTB, IOATBEPKAsl ONUCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKILIHM;

o COCTaBJIATh YPAaBHEHMsI DJIEKTPOJUTHUYECKON IHUCCOLMALMUA KHUCIIOT, LIEJIOYEH U
COJICH, TIOJHBIE W COKpAIIEHHBIC YPABHEHUS pEaKiuii MOHHOTO OOMEHa, YpaBHEHHs PEaKIIHid,
NOATBEPXKJAIONINX CYIIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIy BELIECTBAMHM DPAa3JIMYHBIX
KJIACCOB;

o pacKpbIBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
HOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTIO OajlaHCca ITUX peaKIuii;

o IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HUX CTPOEHMS,
BO3MO>KHOCTH IIPOTEKaHMsI XUMUYECKUX IIPEBPALICHUN B Pa3IMYHbIX YCIOBUIX;

o BBIUNCIIATh OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOI0 3JeMeHTa 1o (opMysie COEUHEHNUs, MAaCCOBYIO JIOJIO BELECTBA
B PacTBOpE, IPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU PEaKIIUy;

o coOnrofarh MpaBuja MOJB30BAaHUS XUMHUYECKOH IOCYJO0M M J1ab0opaTOPHBIM
000pyZ0BaHHEM, a TAaKXKe MPaBUIIa OOpAIEHHsI C BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIMSIMU
[0 BBIOJHEHUIO JAa0OpAaTOPHBIX XHWMHYECKHUX ONBITOB IO TOJIYYEHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BELIECTB (AMMHUAKa U YIIEKUCIOTro ra3a);

o IIPOBOAMTH pEaKLUH, IOATBEP)KIAIOIINE KadeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIIECTB: PACHO3HABATH OINBITHBIM IMYyTEM XJIOpUA-, OpoMui-, MOAUI-, KapOoHaT-, docdart-,
CHWJIMKAT-, Cyib(aT-, TMJIPOKCUJ-UOHbI, KAaTUOHbl aMMOHMSI W HOHBI M3YyYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOPaX HEOPIaHMYECKUX BEILECTB;

. IIPUMEHATh OCHOBHBIC OIEPALlMA MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 H
CHHTE3, CpaBHEHHE, O000OIIeHHWEe, CHCTEMATHU3alUIO, BBIABICHHE MPHYUHHO-CIIEICTBEHHBIX
CBA3€M — I M3Y4YCHMsI CBOMCTB BELIECTB M XMMHMYECKHX PEAKUUM, €CTECTBEHHO-HAYYHbIE
METO/BI MO3HAHWS — HAONIOJICHHE, M3MEPEHHE, MOJCIMPOBAHUE, YKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).

ChnenmnajbHble pe3yJbTaThbl:

Bnanenue npaBunamu 3anucu GopMys1 U CHIEIUATBHBIX 3HAKOB MPU UCIIOJIH30BAHUU
penbedHO-TOUeHHOM cucTeMbl JI. bpaiins.

Brnagenue ocsizaTenbHbIM cIOCOO0M 00CIIETOBaHMS U BOCHPUITHS Pelibe(HBIX
M300pakeHU (MILTIOCTpAIHii, CXeM, MaKE€TOB, YEPTEKHBIX PUCYHKOB HT.IL.).

YMeHue BBIOJIIHATD IPOCThIE pelibe(HbIE PUCYHKH U ITIOCTPOECHUSI IIPU IIOMOILU
CHelHalIbHbIX HUHCTPYMEHTOB. BiiageHue Texuukoi npeodpazoBanust GopMyJl U BIpaXKEHUN TPU

HCTIIOIB30BaHUM cucTeMsbl JI. bpaiins.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosamnuecTBo yacoB
Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(pPOBBIE)
KoHntpoabsn IIpakTHYeck
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTbl
Paznen 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
L1 . 5 0 ) bub6mmoreka LIOK
. €CTECTBO3HAHMS U MPAKTUUECKOMN
P https://m.edsoo.ru/7f41837¢
JIeATEIbHOCTH YEJIOBEKA
bubnuorexa [JOK
1.2 BemecTBa n XuMu4yecKue peakiu 15 1 0
B peartt https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasjen 2. BaxkHeililune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB

)1 Boznyx. Kucnopoa. Iousitie 06 6 0 0 Bbubmmoteka LJOK
OKCHJIaX https://m.edsoo.ru/7t41837¢
29 Bopopoa.llousitue o kucnorax u g 0 1 bu6mmoreka LIOK
COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. ITonsitue 06 5 1 1 bu6mmoreka LIOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIACCBI 1 i 1 bubmuorexa [IOK
HEOPraHUYECKUX COeAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN

3.1 [Tepuoanueckuii 3aKoH u 7 0 0 bubnmorexa [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Iepnoanueckas cucrema
XUMHUYECKHX djiemeHToB [[. 1.
MenneneeBa. CtpoeHue atroma

https://m.edsoo.ru/7f41837¢

XUMHYECKASA CBA3b.

3.2 OKHCITUTENTBHO- 8 buomorexa LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIHH

Hroro mo pasaeny 15 bubmuorexa [JOK
https://m.edsoo.ru/7t41837¢

Pa3nen 4. HazBanue

Hroro 0

PesepBHOE Bpems 3 bubnrorexa LIOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne /i P KonTpoabn IpakTHYeck (upp )
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIe
ble padoThl ue padboThbl
pecypcsl
Pazgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
[ToBTOpEeHUE U yriayoneHue 3HaHUM Bbubmoteka LJOK
1.1 5 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKHUX 4 0 0 bubnmnorexa [JOK
' peakmuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 2 1 1 bu6mmoreka LIOK
' XHUMHYECKHE PEaKIIUK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
)1 OO01mmas XxapakTepuCTHKa XUMUICCKUX 4 0 | bubnmorexa [JOK
' anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
- OOmas X&pi;(l’[szCTHKa XéIMI/IIIeCKf/IX ) ; . BuGmorexa LOK
. JJICMEHTOB -rpynmsl. Cepa u eé
1 124 P https://m.edsoo.ru/7f41a636
COCTUHEHUS
06
23| oneventon VApynm, Asor, dochop i | 7 ; || BuGmorexa LOK
' PYHHBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
24| anevenron IVA-pym, Vesepoa ; 1 , | bubmoreralloK
' . Py ' poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
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Hroro no pazneny

25

Pa3gen 3. MeTa/IbI M UX CO€ITHHEHUS

bubmuoreka [JOK
1 7 4
3 Obmue cBoiicTsa MeTaLIoB https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 bubmmotera [OK
' a https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemniecTBa 1 MaTepuasbl B )KU3HU YETIOBEKA 3 bubmmotera [IOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmotera [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No Kosaun4yecTBo 4acoB Jara DJeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontposbn | IlpakTuuec obpa3oBaTejbHbIe
n/n Bcero U3YYEeHUS
ble padoThI KHe padoThl pecypcol
[Ipenmet xumuun. Ponap XuMuu B )KU3HU bubnuoreka [JOK
1 1 .09.2024
yenoBeka. Tena u BemecTa 0 0 03.09.20 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 ITousgaTue 0 MeToIax MO3HAHUSA B XUMUH 1 0 0 06.09.2024 hitps://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | 0 | 10.09.2024 bubnmnoreka [JOK
oOpareHus ¢ 1abopaTopHEIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTele BellecTsa vI/I cMmecu. CriocoObl | 0 0 13.09.2024 bu6mmoreka [IOK
paszeneHus: cMecei https://m.edsoo.ru/ff0d26ca
5 ?5:;?; ?ﬁ:‘fﬂﬁf OeT 2$ei$meﬂeme | 0 | 17.09.2024 | Dromorexa LIOK
[TpuMeEp het https://m.edsoo.ru/ff0d28c8
HIOBapEHHOM COJIN)»
bubnnorexa [JOK
A 1 20.09.2024
6 TOMEBL I MOTICRYIIBL 0 0 0.09.20 https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE FJIEMEHTBI. 3HAKU bubnuorexa [JOK
7 1 0 0 24.09.2024
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6 K
8 [IpocThie U cl0XKHBIE BEIIECTBA 1 0 0 27.09.2024 hgpiiﬁiﬁii.om I0dDat6e
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 0 0 01.10.2024 nommorexa 11O

https://m.edsoo.ru/ff0d2d50
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3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bubnnoreka [JOK

10 Xumnueckas popmysia. BanreHTHOCTD 0 04.10.2024 hitps-//m.edsoo.ru/f0d2eac
aTOMOB XMMHYECKUX JIEMEHTOB
1 OTHOcuTeNbHAs aTOMHAs Macca. 0 bubmmoreka [JOK
OTtHocuTenbHast MOJIEKYJISIpHAsl Macca 08.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOT0 3JIEMEHTa 0 bubnmnoreka [JOK
B COEIUHEHUU 11.10.2024 | https://m.edsoo.ru/ff0d350¢c
13 MaccoBast 10711 XUMHYECKOT0 3JIEMEHTa 0 bubnmnoreka [JOK
B COEUHEHUU 15.10.2024 | https://m.edsoo.ru/ff0d350¢c
14 KonuuecTBo BemniectBa. MoJib. 0 bubnnorexa [JOK
MounsipHas macca 18.10.2024 | https://m.edsoo.ru/ff0d5230
15 du3nyecKkne 1 XUMUUECKUE SBICHUS. 0 bubnuoreka [JOK
XuMuYeckas peakius 22.10.2024 | https://m.edsoo.ru/ff0d37fa
16 IIpr3HaKku U yciI0BUS IPOTEKAHUSA 0 bubnmnoreka [JOK
XUMUYECKHUX PEaKIIUH 25.10.2024 | https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHMsI MacChl BEILIECTB. 0 bu6mmoreka [IOK
XUMUYEeCKUe ypaBHEHUS 08.11.2024 | https://m.edsoo.ru/ff0d3b88
BrruuciieHus: KOJIM4eCcTBa, MacChI
18 BEILECTBA 10 YPABHEHUAM XUMHUYECKUX 0 Bubmorexa LIOK
N 12.11.2024 | https://m.edsoo.ru/ff0d5708
peakuit
Kiaccupukanus XUuMHYeCKUX pPeaKIIHid
19 (coenuHeHus, pa3IoKeHHs, 3aMEIICHUS 0 Brbmmorexa LIOK
’ ’ ’ 15.11.2024 | https://m.edsoo.ru/ff0d3{34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIil-
20 SHIUKIIOTIEAMCT. O60gI?IGHI/I€ u 0 bubmorexa LIOK
B 19.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIIVS 3HAHHHA
21 Kontponbnas pabota Nel mo reme 1 bubnmnoreka [JOK
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«BelecTBa U XUMHUYECKHE PEAKLIHI

22.11.2024

https://m.edsoo.ru/ff0d4290

BOB,HYX — cMech ra3oB. CocTaB

bubnuorexa [JOK

22 BO3YXA. KHEHOPOZ — SEMEHT 1 0 26.11.2024 | https:/m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
” q)I/ISI/I‘leCKI/IE U XUMHUYECKUE CBOICTBA ; BuGmorexa LIOK
KHCTIOPOAR PEATEHITI IHEIETI, 20.11.2024 | https:/m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcumax
y Cn60co61>1 MOJTyYCHHS KHCIIOPO/Ia B ; BuGmmorexa LIOK
HAROpatopii 1 POMBIITICHEOCTH. 03.12.2024 | https://m.edsoo.ru/ff0d497a
[TpumeHeHne KuCIopoIa
TennoBoii 3¢ ekt xumMuaeckoi
)5 peaKInu, MOHATHE O TEPMOXUMUYECKOM 0 bubmmoreka [JOK
YpaBHEHUHU, IK30- U SHAOTEPMUUECKUX 06.12.2024 | https://m.edsoo.ru/ff0d4790
peaKIusax
g "BFOHJH/IBO (nedtb, yronp u MegaH). . BuGmorexa LIOK
ATPASHEIIE BOSAYXA, CHOCOOM €10 10.12.2024 | https://m.edsoo.ru/ff0d4c4a
IPE0TBPALICHHS
51| longecnme n cobupans meropess ; bimorera LIOK
Y P FIOPOsE, 13.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY»
)3 Bonopoa — snemeHT u npocroe 0 bubnmoreka [JOK
BenlecTBo. Haxoxnenue B npupoje 17.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 du3nvecKknue U XUMUYECKHUE CBOMCTBA 0 bubnuorexa [JOK
Bosopoza. [Ipumenenue Bogopoaa 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
bubnuorexa [JOK
30 I1 0
OHATHE © HETOTAX 1 COX 24.12.2024 | https://m.edsoo.ru/f0d50d2
31 Crioco0bI MOTydeHHsT BOJOPOIa B 0 bubnmoreka [JOK
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naboparopuu

27.12.2024

https://m.edsoo.ru/ff0d4dd0

[TpakTrueckas padora Ne 4 o Teme

bubnuorexa [JOK

32 «lonyere u CO?HpaHHe BOAOPOAd, 0 10.01.2025 | https://m.edsoo.ru/ff0d4{42
M3Y4YCHUE €r0 CBONUCTBY»

1 MounsipHbiii 00BEM ra3oB. 3aKOH 0 bubnmnoreka [JOK
ABoraapo 14.01.2025 | https://m.edsoo.ru/ff0d542¢e
Brruucienus o0béMa, KOITu4ecTBa

34 BEILIECTBA rasa 1o er(; U3BECTHOMY 0 bubmorexa HOK

. 17.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Berancnenus 00EM0B ra3oB 1o
35 YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA 0 Brbmmorexa LIOK
R N 21.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B

36 dusnvecKkue U XUMUYECKUE CBOMCTBA 0 bubnuoreka [JOK
BOJIbI 24.01.2025 | https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanwuii. [TonsTue 06 0 bubnmoreka [JOK
MHAMKATOpax 28.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HaceiieHHbIe

38 u HI;HaCBIHp_[eHHBIIe) pacTBOPBI. MH;CCOBa}I 0 bubmiorexa IOK

31.01.2025 | https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B PacTBOpE
[IpakTrueckas padora Ne 5 o Teme

39 «lIpurotoBieHne pacTBOPOB C 0 bubnuorexa [JOK
onpeeaEHHON MacCOBOM JTOJICH 04.02.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY

40 Kontponbnas pabota Ne2 o reme 1 bubnmnoreka [JOK
«Kucnopon. Bonopoa. Boga» 07.02.2025 | https://m.edsoo.ru/ff0d6342

41 Okcuapl: cocTaB, KiIacCUpUKaIus, 0 bubmmoreka [JOK
HOMEHKJIAaTypa 11.02.2025 | https://m.edsoo.ru/ff0d664e
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[Tonydyenue 1 XUMHYECKHE CBOMCTBA

bubnnoreka [JOK

42 KHCIOTHBIX, OCHOBHBIX 11 aMOTEPHbIX 0 14.02.2025 |  https:/m.edsoo.ru/f0d664e
OKCHIOB
43 OcHoBaHusI: cOCTaB, KiIaccupuKaIus, 0 bubmmoreka [JOK
HOMEHKJIaTypa 18.02.2025 | https://m.edsoo.ru/ff0d67ca
m ITonyuyenue u XuMHUYECKHE CBOMCTBA 0 bubnuoreka [IOK
OCHOBaHMI 21.02.2025 | https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kiraccudukanms, 0 bu6mmoreka [IOK
HOMEHKJIaTypa 25.02.2025 | https://m.edsoo.ru/ff0dfee2
46 [TonyueHne n XuMU4eCKHE CBOMCTBA 0 bu6mmoreka [IOK
KHCJIOT 28.02.2025 | https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIaTypa
47 CHOCOéI)I; HIi)HyT-I)eHI/Iﬂ XI/IMI/I‘-IZEKI,/IG 0 Bubmmorexa LIOK
N ’ 04.03.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckas padora Ne 6. Pemenune
43 AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME 0 bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX 07.03.2025 | https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
49 I'enernueckas cBsA3b MEXKIYy KilacCaMu 0 bu6mmoreka [IOK
HEOPTraHWYECKUX COCITUHCHHI 11.03.2025 | https://m.edsoo.ru/00ad9a50
50 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI 0 bubmmorexa [TOK
14.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTpoabHas padora Ne3 o Teme
51 "OCH(I:BHLIG KJ'IIZICCLI HEOPraHUYECKUX 1 Brbmmorexa LIOK
o 18.03.2025 | https://m.edsoo.ru/00ad9¢la
COCAUHECHUI
5 [lepBbie MONBITKY KJIACCU(PUKALIUN 0 bu6mmoreka [IOK
XHMHYECKHUX dJ1eMeHTOB. [loHsATHE O 21.03.2025 | https://m.edsoo.ru/00ad9ffa
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Ipynmnax CXOJHbIX 3JICMCHTOB

[Tepunonnueckuii 3aKOH U

bubnuorexa [JOK

>3 Heprtoireckast cHCTEMa XHMITMECKHX 0 01.04.2025 | https://m.edsoo.ru/00ada52¢c
anemenToB /I. 1. MenaeneeBa
54 [lepuonpl, rpymnmnsl, HOATPYIIIIBI 0 bubmiorexa IOK
’ ’ 04.04.2025 | https://m.edsoo.ru/00ada52¢
55 Crpoenue atomoB. COCTaB aTOMHBIX 0 bubnmnorexka [JOK
snep. M3oTomnbl 08.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
56 aT(f)MOB BHGMGHTI())B [Tepuonnueckon 0 Brbmmorexa LIOK
11.04.2025 | https://m.edsoo.ru/00adabbce
cucremsl J[. 1. Menaeneena
XapakTepucTuKa XUMHUECKOTO
57 3JIEMEHTA MO €TO MOJIOKEHHUIO B 0 bubmmoreka [JOK
[lepuoauueckoii cucreme /. 1. 15.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa st
58 pa3BuTHA HayKu U npaktuku. /. 1. 0 bu6mmoreka [IOK
MenpeneeB — y4€Hbli, IeAaror 1 18.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
59 DIIEeKTPOOTPULIATETLHOCTH ATOMOB 0 bubmmoreka [JOK
XHMHYECKHUX JICMEHTOB 22.04.2025 | https://m.edsoo.ru/00adaab8
60 Nonnas xumuueckas CBsizb 0 bubmiorexa IOK
25.04.2025 | https://m.edsoo.ru/00adac34
61 KoBanenTHas noJyisipHas XuMudeckas 0 bubnmnoreka [JOK
CBSI3b 29.04.2025 | https://m.edsoo.ru/00adaab8
6 KoBasieHTHAs1 HeNoOsIpHAs XUMUYECKas 0 bubmmoreka [IOK
CBSI3b 02.05.2025 | https://m.edsoo.ru/00adaab9

30



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

63

CrerneHp OKHUCICHUI

bubnuoreka [JOK

06.05.2025 | https://m.edsoo.ru/00adae28
64 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 0 bubmmoreka [JOK
peakiuu 09.05.2025 | https://m.edsoo.ru/00adb076
bubnuorexa [JOK
65 OKHUCIUTENY U BOCCTAHOBUTEIIU 1 0 13.05.2025 hittps-//m.c dsg).ru 100adb076
66 Kontponbnas pabota Ne4 o reme 1 1 bubnmnoreka [JOK
«CTtpoenue atoMa. XMMHUUYECKas CBA3bY 16.05.2025 | https://m.edsoo.ru/00adb486
67 Peseprublit ypok. O600mIeHNE U 1 0 bu6mmorexa [IOK
cucTeMaTu3anus 3HaHU I 20.05.2025 | https://m.edsoo.ru/00adb33c
PesepBurblii ypok. O000111€HIE U bubnuoreka IIOK
08 CHCTgMaTH3ZEI/I$[ 3HAHU ! 0 23.05.2025 httos://m.edscL>£>.ru/OOad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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9 KJIACC

KoaunuyecTBo 4acoB

JIeKTPOHHbIE HU(PPOBBIE

Ne JlaTa
Tema ypoka Koutposabn | Ilpaktuuec o6pasoBaTejbHbIe
n/n Bceero H3Y4YeHU S
ble padoThI KHe padoThl pecypcol
IT I )
E€PUOINYECKHUIA 3aKOH BuGmorexa [OK
1 [lepuoauueckasi cucreMa XMuMUYECKUX 1 0 0 03.09.2024
https://m.edsoo.ru/00adb59¢e
sneMenToB . 1. Menneneera
2 iiﬁﬁfﬁiﬁﬁ:@:ﬁeﬁ?ﬁﬁ iogim | 0 0 06.09.2024 | DrOmmorexa LOK
p p T https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 10.09.2024 bubnnorexa [JOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunsl xumnueckoit CBSI.I",I/I W TUIIEI | 0 0 13.09.2024 bu6mmorexa [{OK
KPUCTAUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme
5 «[ToBTOpEeHUE 1 yriyOieHne 3HaHUI 1 1 0 17.09.2024
OCHOBHBIX Pa3fIeNIOB Kypca 8 Kiaccay
6 Knaccudukanus XuMAYECKHX PeaKIIui 1 0 0 20.09.2024 bu6nmoreka [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 He(;fﬁf (I)T(;IIZ(;I;EZT: ::Xiii:ﬁ: u | 0 0 24.09.2024 | DHOmmorexa LOK
peaKHHH. T https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
g DaxTOpBI, BIUSIIONME HA CKOPOCTh 1 0 0 27092024 bubnnorexa [JOK

XHMHYECKOM p€aKiuu U IOJIOKCHUC
XUMHYCCKOT'O paBHOBCCHA

https://m.edsoo.ru/00adc28c
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OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC

bu6mmoreka [{OK

9 0 01.10.2024
peakiuu https://m.edsoo.ru/00adcade
T N
0 eopust BHGKTngII/ITI/IquKOI/I ; ; 0010200 BuGmorexa LIOK
FIMCCOLMATITH. LAIILHDBIC | CITabbIe o https://m.edsoo.ru/00adcd68
SJIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA 0 bubmorexa [IOK
P peartt 08.10.2024 | https://m.eds00.ru/00add448
. XI/IMI/ILIGCIiI/Ie CBOMCTBA KUCIIOT U iy ; BuGmorexa LIOK
OCHOBATHH B CBeTevaeHCTaBHeHHH © 11.10.2024 | https://m.edsoo.ru/00add5d8
IIEKTPOJIMTUICCKOM JUCCOIIUAIIUN
. XUMHYECKHE CfOIéCTBa coJiell B cBeTe ) . BuGmorexa LIOK
HPCEACTABICHIH OO SNCKIPOIHTHACCKOM 15.10.2024 | https:/m.eds0o.ru/00add8b2
IUCCOLMALIANA
bu6mmorexa [{OK
14 11 i
OFAITHE O THAPOIHSC coeH 0 18.10.2024 | https:/m.eds00.ru/00add9d4
bu6mmoreka [{OK
1 .
> O60bmerme 1 CHCTEMATH3AMK SHAHHH 0 22.10.2024 | https://m.edsoo.ru/00addd12
16 [TpakTuueckas pabora Ne 1. «Pemienue 0 bubnmnoreka [JOK
AKCTIIEPUMEHTAIBHBIX 33719 25.10.2024 | https://m.edsoo.ru/00addbfa
1 | O oo BuGorera LIOK
p a HHATUA. 08.11.2024 | https://m.edsoo.ru/00addecO
XHUMHYECKUE PEaKIMK B PaCTBOPax»
5| Rentmtoorne coufiors o mprmtre 0 BuGnorera LIOK
pHuMep 12.11.2024 |  https://m.edsoo.ru/00addfe2
xJIopa
19 Xnoposogopon. CossiHast KUCIIOTA, 0 bubnnorexa [IOK
XUMHUYECKHE CBOMCTBA, MOJTyUYEHHUE, 15.11.2024 | https://m.edsoo.ru/00adel104
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

IIPUMEHEHNE

[TpakTrueckas paborta Ne 2 o reme

bubmuoreka [JOK

20 «lotyterne cominoi kucoTHI, 0 19.11.2024 | https:/m.edsoo.ru/00ade348
U3y4eHUE €€ CBOWCTBY
) Boruncnenus no ypa]iHeHI/IHM . BuGmorexa [OK
RHMHHCCITR AT, CCTH OARI IS 22.11.2024 | https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO01mas XxapakTepuCcTUKa 3JIEMEHTOB 0 bubnnoreka [JOK
VIA-rpynisl 26.11.2024 | https://m.edsoo.ru/00ade64a
n | e —— 0
XOXKICHU bl U WHEHUH B
A P ! 29.11.2024 | https:/m_.edsoo.ru/00ade64a
npupojie. XUMHYECKHE CBOMCTBA CEePBI
4 CepoBoaopoi, CTpocHHE, GU3HUECKUE U 0 bubmuorexa [JOK
XUMHUYECKHUE CBOMCTBA 03.12.2024 | https://m.edsoo.ru/00ade802
y ixcnam cepsl. CepHas KI/ICJIOTai . Bu6morexa LIOK
VISHHCCIHE 1 XHMITICCKHE CBONCTRA, 06.12.2024 | https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE PeaKlluH, JIeKAIIUEe B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MOJIy4€HUS] CEPHOU KUCIIOTHI. 0 bub6nuorexa [IOK
XHMHYECKOE 3arpsi3HeHUE 10.12.2024 | https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpelibl COETUHEHUSIMU
Cephl
7 Brranciienne MaccoBoi 101 BBIXO/a 0 13.12.2004 bu6mmoreka [{OK
MPOJIYKTA PEaKINU https://m.edsoo.ru/00adec8a
28| VArrstmus, for, psnpoonpanemis s ; biorera LLOK
PYIHIEL » Paclipovip 17.12.2024 | https://m.edsoo.ru/00adeea6

IMpUupoac, (1)I/ISI/IIIGCKI/IC H XUMHYCCKHEC
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

CBOUCTBA

AMMHuak, ero ¢puznyecKue u

bubmuoreka [JOK

29 RHMIHCCICHE CROMCTRA, HOTYHCHHE 1 0 20.12.2024 | https:/m.edsoo.ru/00adf004
IPUMCHCHUE
[IpakTrueckas padora Ne 3 o Teme

30 «ﬁony%m&e athPIaKa M3Yy4YEHUE €ro 0 Bubmiorexa LIOK

N ’ 24.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndeckue u 0 bubnnoreka [JOK
XUMHUYECKHE CBOKCTBA 27.12.2024 | https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX

32 ynoopeHuit. XuMu4eckoe 3Fa)1rps[3HeHHe 0 bubnuoreia LIOK

B 10.01.2025 | https://m.edsoo.ru/00adf518
OKpYKaroIIel cpelibl COeAMHEHUSIMU
aszora
®ocdop. Oxcup docdhopa (V) u
33 Q)OC((EOII))Ha}I KI/ICHH((l))Ta (b(blfm(qe)cxne u 0 bubnuorexa LIOK
o 14.01.2025 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOTYYCHHE
Hcnonws3zoBanue GpocdaToB B KauecTBe
34 MUHEpaIbHBIX yaqc))(ip(zﬂnﬁ. 3arpsizHeHue 0 Bubmiorexa LIOK
. 17.01.2025 | https://m.edsoo.ru/00adfc20
PHUPOJTHOH cpenbl pocharamu

35 Yrnepoa, pacupocTpaHEeHUE B IPUPO/IE, 0 bubnnorexa [IOK
¢u3nyecKkue U1 XMuMUYECKHE CBOMCTBA 21.01.2025 | https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoja, ux pusudeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE 0 bu6mmoreka [{OK
po0JIEMBI, CBA3aHHbBIE C OKCUIOM 24.01.2025 | https://m.edsoo.ru/00adfebe
yraepoaa (IV)

37 VYronpHasg KUCI0Ta U €€ COu 0 bubmuorexa HOK

28.01.2025 | https://m.edsoo.ru/00ae006¢c
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[IpakTuueckas padora Ne 4 mo Teme
"ITosryueHue yriieKucioro rasa.

bu6mmorexa [{OK

38 KadectBeHHas peakius Ha kapOoHaT- 0 31.01.2025 | https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIC TOHATHS 00
39 oprpaHqucxux BEII[ECTBAX KaK O 0 bubnuoreia LIOK
04.02.2025 | https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yTIepoa
. bubanoreka LIOK

40 KpemHui i1 ero coeameHs 0 07.02.2025 | https://m.edsoo.ru/00ac080a
[TpakTuueckas pabota Ne 5. Perenue

A1 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME 0 bubmuoreka [JOK
«Baxueime HeMeTalIbl U UX 11.02.2025 | https://m.edsoo.ru/00ae0bf2
COCITUHEHUS)

KoHnTtponbhas padora Ne3 mo teme
42 «Ba;xII){eﬁmHe ieMeTannH U UX 1 bubmiorexa HOK
14.02.2025 | https://m.edsoo.ru/00ac0el8
COCTMHCHUS
OO0mmas XxapakTeprucTHKa XUMHUECKHX
3JIEMEHTOB — METAJIIOB.

43 Merannudeckas CBsI3b U 0 bubmuoreka [JOK
MeTayUIMYecKask KpUCTaNInIecKast 18.02.2025 | https://m.edsoo.ru/00ac103e
pemérka. Pu3nvecKre CBOMCTBa
METaJIIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psiji HAllpsLKEHUN 0 Bubmmorexa IOK

21.02.2025 | https://m.edsoo.ru/00ael156
METaJIIOB
OO61ue cnocoObI MOTYYSHUS METaJIOB.
45 CHJ?;BLI. BLIchneHHano YpaBHEHUSIM 0 Bubmiorexa LIOK
25.02.2025 | https://m.edsoo.ru/00ael156

XUMHNYCCKUX peaKI.leI, €CJIM OJUH U3
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https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

pEeareHToB COAEPKUT NPUMECU

46 [ToHsiTHE O KOPPO3UU METAIIIIOB 0 bubmuorexa HOK
28.02.2025 | https://m.edsoo.ru/00aec1278
47 Illenounbie MeTaJIbI 0 Bubmmorexa LIOK
04.03.2025 | https://m.edsoo.ru/00aec14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U KAJIUS 0 bubmmorexa [TOK
07.03.2025 | https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIC METATIIBI — 0 bu6mmoreka [{OK
KaJIbIIUH 1 MarHAi 11.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxueiime coefIMHEHUS KAIbIUA 0 bubmmorexa [OK
14.03.2025 | https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATU3ALUs 3HAHUI 0 18.03.2025
5 JKEcTKOCTh BOMIBI U CITOCOOBI €€ 0 bu6mmorexa [{OK
yCTpaHEHUs 21.03.2025 | https://m.edsoo.ru/00ae1886
55| Reemeoms somsmwerom 0 bitnorera LIOK
yorpaters” 01.04.2025 | https://m.edsoo.ru/00aclae8
54 [ — 0 bubmuoreka [JOK
04.04.2025 | https://m.edsoo.ru/00aelc64
AMdoTepHBIE CBOMCTBA OKCHIA U bubnuoreka IHOK
33 rnnﬁomina 0 08.04.2025 httns://m.eds:;—[o.m/Oan 1c64
bubnuorexa [JOK
56 AHeneso 0 11.04.2025 httns://m.edsfo.ru/Oan1d86
57 OKcubl, TUIIPOKCUIBI U COJIH JKeTe3a 0 bubnuorexa [JOK
(IT) n xeneza (III) 15.04.2025 | https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3aIUs 3HAHUI 0
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

18.04.2025

[TpakTuueckas pabota Ne 7. Pemenue
SKCHEPUMEHTANIBHBIX 33/1a4 110 TEME

bubmuoreka [JOK

> «Baxxueime MeTamibl U uX 0 22.04.2025 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS)
Boruncnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIHii, eCI1 OJUH U3
60 peareHToB J1aH B U30BITKE UITU 0 bubnnoreka [JOK
COJIEP’KUT pUMecH. Brruucnenus 25.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM J10JIM BBIXOJA IPOIYyKTa
peaxkuu
61 O0o01IeHre U cCHCTeMaTU3alus 3HAaHU N 0 20.04.2025
KoHnTtponbhas padora Ne4 o teme
62 «BaxHeunme MeTajljibl U UX 02.05.2025
COETMHEHUS
63 BemecTBa u Marepuansl B 0 bu6mmoreka [JOK
[IOBCEIHEBHON KU3HU YEJIOBEKA 06.05.2025 | https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsi3HEHNE 0 bubnnorexa [IOK
OKpY>KaroIlen cpeJibl 09.05.2025 | https://m.edsoo.ru/00ae4270
Ponp XxuMuM B pelIEHNH 9KOJIOTHYECKHUX bubnnorexa [IOK
65 pooaeM 0 13.05.2025 https://m.eds00.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U 0 bubnnorexa [JOK
cucTeMaTu3aIus 3HaHU I 16.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O60011eHNE U 0 bubnnoreka [JOK
cucreMaru3anus 3HaHuil 20.05.2025 | https://m.edsoo.ru/00adb33c¢
68 PesepBHeIit ypok. O600ICHHE 1 0 23.05.2025 | bubnuoreka [IOK
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https://m.edsoo.ru/00adb33c

cUcTeMaTu3anus 3HaHUU

https://m.edso00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYAEHUKA

» Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinmonepHoe o011ecTBO
«M3narennctBO «IIpocBeiienuney
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 0011eCTBO

«M31aTenbpCTBO ((HpOCBCH.ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
https://ir0-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bslii-ypoBeHb.-Peanuzanus-
tpeboBanuii-OI'OC-ocHOBHOT0-00111er0-00pa3oBaHus.-MeTondecKoe-mocoomne-is-

yuutens.pdf

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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	Специальные результаты:

