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HOSACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs COCTAaBJIEHAa Ha OCHOBE
TpeOOBaHMI K pe3yJbTaraM OCBOCHHS OCHOBHOW 00Opa30BaTelbHOW MPOrpaMMbl OCHOBHOT'O OOILETO
obpazoBanwsl, npeacraieHHbix B I'OC OO0, a Taxke Ha ocHOBE QenepaibHoi paboueil mporpaMMel
BOCIIUTAHHS M C YIETOM KOHLEMIUH HPEroIaBaHus YIeOHOro mnpeameTa « XuMus» B 00pa3oBaTeIbHBIX
oprann3anusx Poccuiickoil @enepanun.

[IporpaMma mo xumuu Na€T MpeICcTaBICHUE O IeTsIX, 00Iel crpaternn oO0y4deHus, BOCTIMTaHUS U
pa3BuTHs 00y4arOIIMXCA CPEACTBAMU y4eOHOro MpeAMeTa, yCTAaHABIMBAET O0s3aTENbHOE IPEAMETHOE
coJiepKaHue, MpelycMaTpuBaeT paclpeliesieHle ero Mo KjaccaM U CTPYKTYpUpOBaHHWE MO paszieiaM U
TEMaM TMpOTpaMMbl MO0 XUMHH, ONpEAEeNseT KOJIMYECTBEHHbIE M KAUeCTBEHHBIC XapaKTEPHUCTHUKH
COJEPXKAaHUS, PEKOMEHIYEMYIO IOCJIEAOBATEIbHOCT M3YUYEHHUS! XUMHUH C Y4ETOM MEXIPEIMETHBIX WU
BHYTPUITPEIMETHBIX CBS3€l, JIOTMKH Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH O00YyJarolmmxcs,
orpeieNsieT BO3MOXKHOCTH TMpeJMeTa /ISl peain3alui TpeOOBaHW| K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMsA, a Takke TPeOOBaHUU K
pesyinpTataM OoO0ydeHHs] XMMHUU Ha ypOBHE IeJied M3ydeHHs NpeaMeTa M OCHOBHBIX BHIOB Y4eOHO-
[I03HABATEJILHOM AEATEIbHOCTH 00YYAIOMIETOCs 10 OCBOCHUIO Y4eOHOI0 COZlep KaHUS.

3HaHHME XHMHUHM CIIYy>KUT OCHOBOM nJisi ()OPMHUPOBAHHMS MHPOBO33PEHHUSI 00ydaromerocs, ero
MPEACTABICHUH O MaTepHabHOM E€IMHCTBE MHUpA, BaXXHYIO pPOJb HIPAOT (OpMHpYyEMble XUMHEH
IIPECTABIICHHUS O B3aUMOIIPEBPALIEHHUSIX SHEPTHU M 00 3BOJIFOIMH BEIIECTB B IPUPOJIE, O MYTAX PEILICHUS
rI100ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTeTUUECKON, MUIIEBOH U
9KOJIOTMYECKON 06€30MacHOCTH, TPOOIIEM 31PaBOOXPAHEHUSL.

N3yuenue xumuu:

CMOCOOCTBYET pear3alliil BO3MOXKHOCTEH JJisi caMOpa3BUTHSI W (HOPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, €€ 00mIei 1 PyHKITMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHNE MBIIIICHHS M TBOPYECKUX CIIOCOOHOCTEH 00yJaromuxcs, HaBbIKOB
WX CaMOCTOSITENIbHOW Y4YeOHOH JAESITeNbHOCTH, AIKCIIEPUMEHTATBHBIX W HUCCIEIOBATENbCKUX yMEHHUH,
HEOOXOJIMMBIX KaK B TOBCETHEBHOM KWU3HU, TAK M B TPOECCHOHATLHON e TeIhbHOCTH;

3HAKOMHT CO CHEeNN(HKOH HAYIHOTO MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsIA HA
€MHCTBO MPHUPOJBI U YEJOBEKa, SBISACTCS OTBETCTBEHHBIM 3TalioM B ()OPMHUPOBAHMH €CTECTBEHHO--
HAYYHOU IPaMOTHOCTH 00y4arolINXCs;

cnoco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B OKOJIOTHYecKoe 00pa3oBaHue 00yJaroInXCsl.

JlanHble HampapieHUs B O0yYCHHHM XMMHH OOECIICUMBAIOTCS CIEHU(UKON copep)kaHus ydeOHOro
MpeaMeTa, KOTOPBIN SBJISIETCS MEeJarornieckd alanTUPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHUH Ha
ONpeIENEHHOM dTane €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OpPHEHTHPOBAaH Ha OCBOCHHE
00y4alomMMHCA CHUCTEMbl IIEPBOHAUYAJBHBIX MOHATUHA XUMHUH, OCHOB HEOPraHMYECKOW XUMHUU U
HEKOTOPBIX OTZEJIbHBIX 3HAUUMBIX [TOHSTHHM OpraHuyecKol XUMHUH.

CrpyKTypa cofepkaHus IPOrpaMMBbl 110 XUMHUH ¢c(hOpMUpOBaHa Ha OCHOBE CHCTEMHOTO TOAX0/a K
e€ u3ydenuto. ConepkaHue CKIAABIBACTCS U3 CUCTEMBI IOHATHHA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CHUCTEMBI MTOHATHI 0 XUMHUYeCKO# peakuun. O0e 3TH CHUCTEMBI CTPYKTYPHO OpraHH30BaHbI 110 TPUHIIHITY
I10CJIE10BATEIIBHOIO PA3BUTHSI 3HAHUH HA OCHOBE TEOPETUUECKUX IPEACTaBJICHUN pa3HOrO yPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCET'0 €CTECTBO3HAHMS,

— Iepuomuueckoro 3akona JI. 1. MenaeneeBa kKak OCHOBHOT'O 3aKOHA XUMUMU;

— Y4EHHS O CTPOCHUH aTOMa U XUMHUUYECKON CBSI3H;

— MPEACTaBICHUI 00 AIIEKTPOIIMTUYECKON TUCCOIMAIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHYECKU MOTYYSHHBIX U OCMBICICHHBIX
(baxTOB, Pa3BUBAIOTCS ITOCIIEIOBATEIEHO OT OJHOTO YPOBHS K IPYTOMY, BHITONHSS (QYHKIMH 00BSICHEHHS
U MPOTHO3MPOBAHMS CBOMCTB, CTPOCHHUSI M BO3MOXKHOCTEH MPAKTHUECKOIO MPUMEHEHUS U IONYyYECHHUS
N3y4acMbIX BCUICCTB.

OcBoeHHue MPOrpaMMbl 10 XUMHHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTABJIAIOIICH HAYYHON KapTHHBI MUpA B JIOTUKE €€ CHCTEMHOM MPHUPOABI, HIEHHOCTHOIO OTHOIICHHS K
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HayYHOMY 3HAHHUIO U METOJaM MO3HAHUS B HayKe. V3yueHne XUMHUU IPOUCXOIUT C IPUBJICYEHUEM 3HAHUN
13 paHee U3yYeHHBIX y4eOHBIX MpeaMeToB: « OKpyKarommii Mupy, «buomorus. 5—7 knaccel» U « Pu3nka.
7 Kmacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POpMHUpPOBaHIE 3HAHUH OCHOB XMMHUYECKOH HayKH Kak 00J1acTi
COBPEMEHHOI'0 €CTEeCTBO3HAHUS, IPAKTUUYECKON AEATEIbHOCTH Y€JIOBEKa U KaK OJHOI'0 U3 KOMIIOHEHTOB
MHPOBOH KYJIBTYpBI. 3a7jaua y4eOHOT 0 IIpeIMeTa COCTOUT B (JOPMUPOBAHNH CHCTEMBI XUMUYECKUX 3HAHUM
— BaXHEWIIMX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHUH, NOCTYMHBIX 0000IIeHUN
MHUPOBO33PEHUECKOTO XapaKTepa, si3bIka HayKH, B MPUOOMICHWH K HAyYHBIM METOJaM IO3HAHUS TPH
M3yYEHHUHU BEUIECTB M XUMUYECKUX Peakiuii, B (OpMUPOBaHIN U Pa3BUTHUH MMO3HABATEILHBIX YMEHUN U UX
IPUMEHEHUH B Y4eOHO-TI03HABATENbHON U Y4eOHO-HCCIIeIOBATENILCKON AEATEIbHOCTH, OCBOCHUH TPaBHIT
0e30macHOro 0OpaIeHns C BeMeCTBaMA B TTIOBCEHEBHON YKU3H.

[Ipn “3yveHnr XMMUKM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl BaKHOE 3HAYEHUE TPUOOPENH
TaKue I1eNH, KaK:

— (dopMupoBaHHE WHTEIUIEKTYANbHO pa3BUTOW JIMYHOCTH, TOTOBOH K caMo00pa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSATEIbHOMY IPUHSTHIO DEIICHUH, CHOCOOHOH axanTHpoBaTbesi K OBICTPO
MEHSIOIIMMCSl YCIIOBUSM >KH3HHU;

— HampaBJeHHOCTh OOYYEeHUs] Ha CHCTEMaTHYeCKOe TMPHOOIIEHHWE OOYyYarolmxcs K
CaMOCTOATENIBHON I103HABAaTEIbHOM JEATENbHOCTH, HAy4YHBIM METOAAM IIO3HAHMS, (OPMHUPYIOIIM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUHY,

— ofecnieyeHre YCIOBHH, CHOCOOCTBYIOIIMX TMPHOOPETEHUIO  OOYYArOIIMMHCS  OIbITa
pa3HoOOpa3HOM JesTeIbHOCTH, IIO3HAHUSI M CaMOIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIETEHIMH] ), IMEIOIMX YHUBEPCAJIbHOE 3HAUCHHUE JUIsl PA3IMYHBIX BUIOB AESTEIbHOCTH;

— ¢opmupoBaHue obmiel (yHKIMOHATBHOW M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE
YMEHHUI 00BSCHSITH U OLEHUBATH SIBJICHUS OKPY>KAIOILIET0 MUPA, UCIOIb3YS 3HAHUS U OIIBIT, MOyYEHHbIE
Py U3YyYeHHH XWMHUH, IPUMEHSTh WX MPU PEIICHWH MPOOJieM B MOBCEAHEBHOM XM3HU M TPYIOBOH
JeSITENbHOCTH;

— @QopmupoBaHre y OOy4alOIMXCS TyMaHUCTHYECKUX OTHOIIEHHWH, ITOHUMAHUSI LEHHOCTHU
XMMHYECKUX 3HAaHUK JUIS BBIPAOOTKH SKOJOTMYECKH IEIeCO00pPa3HOro MOBEACHHS B OBITY M TPYAOBOI
JESTeTbHOCTH B LEJIAX COXPaHEHUS CBOETO 3/I0POBbS I OKPYKAIOMIEH MPUPOTHON CPEeIbl;

— Pa3BUTHE MOTHMBALMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U CAMOBOCIHUTAHHUIO Ha
OCHOBE YCBOEHMs OOIIEUENOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIlpaBJICHHOCTHU ﬂaHbHeﬁmeFO 06yqu1/I${.

OOmee ymMciIO YacoB, OTBEAEHHBIX MJISI WM3YYEHHs] XMMHU Ha YPOBHE OCHOBHOIO OOIIETro
obpazoBanusi, cocraBisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Heze0), B 9 kinacce — 68 gacoB (2
yaca B HEZICIIIO).
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COAEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TIOHATHUS

[Ipeamer xumuun. Ponb XuMun B KU3HM 4YeIOBeKa. XMMHUS B CUCTeME HayK. Tela M BellecTsa.
Odu3nvecKre CBOWCTBA BEIIECTB. ATrperarHoe cocTosHue BemiecTB. [loHsATHE 0 MeTomax MO3HAHUS B
xumud. YncTeie BemecTBa U cMecu. CIioco0BI pa3ieNieHnsi CMECei.

ATOMBI U MOIIEKYNbl. XUMHUUeckue 37aeMeHThl. CHMBOJIBI XMMHUYECKUX 3J1eMeHTOB. lIpocThie u
CJIO’KHBIE BeIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnaeckas popmyia. BaleHTHOCT aTOMOB XUMHYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemiectB. OrTHocuTenbHas aTroMmHas Macca. OTHocuTedbHas MOJEKyJsipHas macca. MaccoBas moist
XMUMUYECKOr0 JIEMEHTa B COSJMHEHHH.

KomnuectBo BemectBa. Monb. MomsipHas Macca. B3anMOCBsI3b KOIMUYECTBA, MAacChl W YHCIA
CTPYKTYPHBIX SIMHHMII BellecTBa. PacuéTel mo GpopMynaM XUMUYECKHX COSIMHEHUM.

Ou3nyecKue U XUMUYECKHE SIBJICHUS. XUMHUUECKasi peakiyst U €€ Mpr3HaKu. 3aKOH COXPaHEHUS
Macchl BELIECTB. XWMHUUecKkue ypaBHeHHs. Kiaccuukamusi XuMHUYECKHMX peakuud (CoeauHEHus,
pa3noKeHus, 3aMeIleHns, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKON MOCY/I0H, TpaBUIaMH paboThl B 1a00OpaTOpUH U MprUéMaMu oOpatieHus
c 1nabopaTopHbIM O00OpyJOBaHHEM, HW3y4YeHHE U ONMUCaHue (U3MYECKUX CBOHCTB 00OpasIoB
HEOpPraHMYECKHX BEIIECTB, HAOMoAeH e (HU3NUECcKUX (TUIaBIICHHE BOCKA, TAsSHHE JIb/a, PACTUPAHUE caxapa
B CTYyNKE, KHIIEHHE W KOHAEHCAIMSA BOIbI) MU XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOM
MPOBOJIOKY, B3aMMOJICHCTBHE MeJa C KHCJIOTOH) sIBJICHWM, HAONIOJICHUE W ONUCAHWE MPU3HAKOB
MIPOTEKAHUSI XMMUYECKUX PEaKLMi (pa3jiokeHue caxapa, B3auMOJCHCTBIE CEPHOI KUCIIOTHI C XJIOPUIOM
Oapus, paznoxxenue runpokcuna Mmeau (1) mpu HarpeBaHuM, B3aUMOJICHCTBHE JKejle3a C PACTBOPOM COJIH
menu (Il), n3ydenne cmoco0oB pasjesieHns cMecei: ¢ MOMOIIBI0 MarHuTa, GUILTpOBaHKE, BHITIAPUBAHUE,
JUCTWIULILNS, XpoMaTtorpadus, MPOBEAECHHUE OYUCTKM ITOBAPEHHOM COJIM, HAOIIONEHHE M OIMCAHUE
PE3yNIbTaTOB MPOBEACHMS OMBITA, WILTIOCTPUPYIOLIETO 3aKOH COXpPAHEHMsI Macchl, CO3JaHue Mojenen
MOJIEKYJ (IIapOCTEPIKHEBHIX).

BaxHelilue npeacraBuTe 1M HEOPraHU4eCKMX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — anemeHT u mpocToe BeniecTBo. Haxoxaenue
KHCJIOpOJIa B IPUPOJIE, (HU3NIECKIEe U XUMIUIEeCKHEe CBOMCTBa (peakimu ropeHus). Oxcumsl. [Ipumenenne
kucnopona. CrocoObl TONMydeHHs] KHUCIOpoZa B Ja0OpaTopuM W OPOMBIIUIEHHOCTH. Kpyrosopot
Kucoposia B mpupoze. O30H — ayutoTponHast MOJUQHKAIUS KHCTIOPOIa.

TerutoBoit  3pQexT XUMUYECKOW  peakiud, TEPMOXMMHUYECKHE YPaBHEHHS, JK30- U
9HIO0TEPMUYECKHE peakiuu. TOIMBO: Yronb U MeTaH. 3arps3HeHHE BO3AYXa, YCUJICHHE NapHUKOBOTO
addekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopmopon — snement u mpocrtoe BemecTBo. Haxoxnenrne Bomopoaa B mpupoae, GU3MuecKue u
XMMUYECKHE CBOICTBA, MPUMEHEHHUE, CIIOCOOHI MoydeHus. KucaoTsl u comm.

MonnsipHbIii 00BEM ra30B. PacyéTsl 0 XUMHUECKIM YPaBHEHUSIM.

®duznueckue cBoHCTBa BoAbl. Boaa kak pactBopurens. PactBopel. HackilieHHbIE 1 HEHACHIILIEHHbIE
pactBopsl. PacTBOprMOCTE BemiecTB B Bozie. MaccoBast 10115 BEIIECTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA
Bozabl. OcHOBaHUA. Poib pacTBOpoB B Ipupozae U B KU3HU udesioBeka. KpyroBopor Boxbl B mpupoze.
3arps3HeHue NpupoAHbIX BoA. OXpaHa U O4MCTKA IPUPOIHBIX BOI.

Knaccupukammst  Heopranmdeckux  coeamHeHnd.  Oxcuapl.  Knaccuduxamusi  OKCHAOB:
coneoOpa3yrorue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBbIe) U HeconeoOpasyromme. HoMeHkaTypa OKCHIOB.
Du3NYecKre U XUMUYECKUE CBOICTBA OKCHAOB. [loydyeHrne oKkcuoB.

OcHoBanus. Knaccudukanmsi ocHOBaHUMiA: MIENOYN M HEpacTBOPUMEIE OcHOBaHM. HomeHkmaTypa
ocHoBaHM. Du3nUecKre U XUMUYECKUE CBOMCTBA OCHOBaHU. [1oimydyeHrne 0OCHOBaHUA.

Kucnorsl. Knaceunukanus kucnor. Homenknarypa kucnot. @uznueckie 1 XUMUYECKUE CBOMCTBA
kucnot. Psan akruBHoctu MetaiuioB H. H. bekeroBa. [lonyyeHue Kucior.

Comu. Homenknarypa coneit. @u3nueckre 1 XMMHYECKUE CBOMCTBa coneid. [lomyuenue comeit.
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I'enernueckas cBsI3b MEXKIY KIacCaMU HEOPTaHUYECKUX COETMHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIPE/EICHUE COIEp)KaHUsA KHCIOpoJa B BO3AyXe, IOJIyYeHHE, COOMpaHue,
pacmno3HaBaHue U U3y4YeHHE CBOMCTB KUCIOPOAa, HAOIIOJeHNE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIIOBHS BO3HHMKHOBEHUS U INPEKpallleHUs] TOpeHus (Ioxapa), 03HaKOMJIEHHE C 00pa3LamMHu OKCHUIOB U
OIMCaHMe UX CBOICTB, MOJIy4eHHe, COOMpPaHne, PaCIIO3HABAHUE U N3YyYECHHE CBOMCTB BOJIOPO/Ia (TOpEeHHeE),
B3auMoJielicTBie Bojopoaa ¢ okcuaom wmead (1) (BO3MOXXHO HCIIONB30BaHUE BHEOMATEPUATIOB),
HaOmo/ieHre 00pa3oB BEMIECTB KOJIMYECTBOM | MOJb, MCCIEAOBAaHHUE OCOOEHHOCTEH pacTBOPEHUS
BELIECTB C PA3IUYHON PaCTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C OMPEACIEHHON MacCOBOM H0Jel
pPacTBOpEHHOTO BeIeCTBa, B3aWMOJICHCTBUE BOJABI C MeTalaMd (HAaTpUEM W KaJbIeM) (BO3MOXKHO
HCIOJIb30BaHHE BUACOMATEPHAIOB), MCCIEAOBAaHWE 00pa3L0B HEOPraHWYECKUX BEIISCTB Pa3IMUHBIX
KJIaCCOB, HaOJIOAEHNE M3MEHEHHUS! OKPACKU MHIUKATOPOB B pacTBOpaxX KUCIOT M IIENIOYEH, W3ydeHHe
B3aumoericTBus okcuaa Meau (Il) ¢ pacTBOpoM cepHO# KHCIIOTBI, KHUCJIOT C METajUlaMH, PEaKI[uii
HENUTpanu3alyy, MOJy4YeHHE HEpPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTala APYTUM H3
pacTBopa COJIM, PELICHUE KCIEPUMEHTANBHBIX 3a/a4 Mo TeMe «BaxHelmme Kiaacchl HEOPraHMYECKHX
COCIUHCHUI.

Iepnognyecknii 3axkoH u Ilepmoagmyeckasi cucrema xumuuyeckux 3vemenros /I, M.
MenpesneeBa. Crpoenue aroMoB. Xumuuyeckasi cBsi3b. OKHC/JIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBble MOMBITKH KiIacCU(PUKAMH XUMHUYECKUX 3JeMeHTOB. lloHsSTHe O rpymnmax CXOAHBIX
3JIEMEHTOB (LLEJIOYHBIE U MIETIOYHO3EMETbHBIE METAIUIBL, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE
00pa3yroT aMpoTepHbIE OKCUBI U THAPOKCHUIIBI.

[lepuonnueckuii 3akoH. Ilepmonnueckas cucrema xumuyeckux 3ieMmeHToB . Y. MeHneneeBa.
Kopotkonepuoanas u npmuaHonepronHas ¢opmsl [lepuognmyeckoit cucteMbl XMMHYECKUX 3JEMEHTOB /.
N. Menpeneesa. [lepuonbl u rpymnmnbl. @U3NUECKUN CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB NEpUOAA U
TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE 3IeKTPOHHBIX
obosouek atoMoB mepBbix 20 xuMuueckux snemeHToB [lepuomuueckoii cuctembl J[. M. Menneneera.
XapaKTepuCTUKa XHMHYECKOr0 3JIEMEHTa o ero mojoxeHuto B llepmommueckoit cucreme . .
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHsI paanyca aTOMOB XHMHUYECKUX OJIEMEHTOB, METAUIMYECKUX H
HEMETAJNIMYECKUX CBOMCTB I10 TPYMIaM U IEPUOIAM.

3nauenue llepmommueckoro 3akoHa u Ilepuomuyeckoil CUCTEMBl XUMHUYECKUX 3JEMEHTOB ISt
pa3BuTHA Hayku U npakTtuku. J[. . MenneneeB — yu4€HbIi U TpakIaHHH.

Xumnueckasi cBsizb. KoBasieHTHasi (MOJISIpHAs W HEMOJSPHAS) CBA3b. DJICKTPOOTPHLATEIBHOCTD
XMMUYECKUX 371eMEeHTOB. loHHas1 CBA3b.

Crenenp okucieHus. OKHCIUTEIbHO--BOCCTAHOBHUTENbHBIE peakuud. IIpoueccel OKucieHHs |
BOCCTaHOBJIEHNA. OKUCINTEIN U BOCCTAaHOBUTEIH.

Xumuueckuii Ikcnepumenm:

n3ydeHne oOpas3loB BEIIECTB METAJIOB W HEMETAJIOB, B3aUMOACHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMH KHCJIOT W IIEJIOYEH, MPOBEACHUE OMNBITOB, HWIUIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLH (TOpeHne, peaKkuu pa3ioKeHHsl, COeIUHEHNU).

Mexcnpeomemnvie ceéasu

Peanmzaius MeXnpeaMETHBIX CBS3€H MPU M3yYEHUU XUMHH B 8 Kilacce OCYILECTBIISIETCA Yepe3
HCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHSTUH, TaK U MOHATHUH, SBILFOLIMXCS CUCTEMHBIMU
JUISl OTAEJIBHBIX IPEeIMETOB €CTECTBEHHO--HAayYHOr 0 IUKJIA.

OO01e ecTeCTBEHHO--HAYYHBIE OHATHUS: HAYYHBINA QaKT, TMIIOTEe3a, TEOpH s, 3aKOH, aHaJIN3, CHHTE3,
Kiaccu(ukanys, NepUOANYHOCTb, HAOJIOAEHUE, IKCIIEPUMEHT, MOACIMPOBAHHE, W3MEPEHUE, MOACIIb,
SIBIICHUE.
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®dusnka: MaTepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOIBI, PaJHOAKTHBHOCTE,
MOJIeKyJla, JJEKTPUYECKUH 3apsi, BELIECTBO, TeNO, O0BEM, arperarHoe COCTOSHUE BEIECTBA, TIas,
(u3MUecKre BEIMYNHBI, €IMHUIIBI H3MEPEHHS, KOCMOC, TUIaHeTHl, 38E311b1, CodHIIe.

Buonorus: ¢orocunTes, npixanue, buochepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPAIbI, TOPHBIC MOPOBI, IOJE3HBIE HCKOIACMEIE,
TOILJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYecKasi peaKusi

[Tepuonnueckuii 3akoH. Ilepmonuueckas cucrema xumudeckux sneMmeHtoB [l. M. MeHneneeBa.
CrtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOHCTB XHMHYECKHX JJIEMEHTOB MEPBBIX TPEX
MEPUONOB, Kajius, KalblUg M HUX COCAMHEHHH B COOTBETCTBHM C IIOJIOKCHUEM DJEMEHTOB B
[lepronnueckoii cuctemMe U CTPOCHUEM HX aTOMOB.

CTpOGHI/Ie BEIIECTBA. BU/bI XUMHYECKOM CBSI3U. THUIMBI KPUCTAJUNIMICCKHUX pCIHéTOK, 3aBUCUMOCTb
CBOICTB BEIECTBA OT TUIA KPUCTAIIIMYECKOM PEMIETKY U BUIa XUMUYECKON CBSA3H.

Knaccupukanyss 1 HOMEHKJIaTypa HEOPraHMYECKMX BEIIECTB. XUMHYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIMXCS K Pa3/IMUHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHUM, FeHETUUECKasl CBSI3b HEOPraHUYECKUX
BEILECTB.

Knaccupukanyss XUMUYECKMX pEaKUMH IO Pa3dUyHBIM MpU3HaKaM (10 YUCIy M COCTaBy
YYacTBYIOIIMX B PEAKLIUH BEIIECTB, MO TEMIOBOMY 3(deKkTy, mo M3MEHEHUIO CTeneHell OKUCIECHUS
XUMUYECKHUX 3JEMEHTOB, 10 OOpaTUMOCTH, MO YJYACTHIO KaTajuu3aTropa). JK30- U 3HIOTCPMHUYECKHE
peaxkuu, TEPMOXUMHIECKHE YPABHCHHSL.

[NousTHE O CKOPOCTH XUMHYECKOH peakitiu. [IoHsTHE 00 00PaTUMBIX K HEOOPATUMBIX XUMHUYECKUX
peakiusx. IloHsiTHEe O TOMOreHHBIX M TreTeporeHHbIX peakuusx. Ilonarue o karanuze. Ilonstue o
XUMHUYECKOM paBHOBecHH. (DaKTOphl, BIMAIONIME HA CKOPOCTh XMMHYECKOH pEakuuyd W TOJIO0KEHHE
XMMUYECKOr0 paBHOBECHSI.

OKHUCIMTENPHO-BOCCTAHOBUTENIBHBIE ~ PEAKUUM,  JJEKTPOHHBIM  OajlaHC  OKUCIIMTENIBHO-
BOCCTAaHOBHUTEINbHOM peakiyu. CocTaBleHue YPaBHEHUI OKHCIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKIUI C
HCHOJIb30BAaHUEM METO/A 3JIEKTPOHHOI 0 OasaHca.

Teopus 3MEKTPOTUTUUECKOA AUCCOLUALINU. DIEKTPOIUTHI M HEANEKTPOIUTHL. KaTnoHbl, aHWOHBI
MexaHu3M JTUCCOITMAIIIN BEIIECTB C PA3IUYHBIMU BUJIAMU XUMUYIECKOH CBs3u. CTENEHb JUCCOIMAIINU.
CutbHBIE T cTTaOble 3JEKTPOITUTHL

Peakiun unoHHOrO oOMEHa. YCIOBUS NPOTEKAHUS pEaKkUUil HOHHOro OOMEHa, IOJHBIE U
COKpalI€HHblE HOHHBIE YypaBHEHHs peakiuii. CBONCTBa KHCIIOT, OCHOBaHHMM M coinell B CBeTe
MPEJICTABICHUI 00 3JIEKTPOIMTHYECKON nucconranuu. KauecTBeHHbIe peakiuu Ha WOHBL [loHATHE O
TUJIPOIIN3E COJEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U
HeMmeTauioB (rpadura W anMmasa), CIOXKHBIX BELIECTB (XJIOpHAA HATPHUA), UCCIIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XMMUYECKOM peakIMd OT BO3ACHCTBUS  PA3IMYHBIX  (DAKTOPOB,  HCCIEAOBaHHUE
3NIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MTPOIecca AUCCOUUALINN KICIIOT, HIeJouei U coleil (BOZMOKHO
WCIOJBb30BaHUE BHIEO MAaTE€pPHajioB), MPOBEACHHE ONBITOB, WIUTIOCTPUPYIOIMX MPU3HAKH MPOTEKAHHS
peakuuii MOHHOrO oOMeHa (oOpa3zoBaHHWEe OcCajKa, BBIIEIEHHE Ta3a, 0Opa3oBaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOLMX  IPUMEPbl  OKHUCIUTEJIbHO-BOCCTAHOBUTEIBHBIX —peakuuil (ropeHue, peakuuu
pa3NoKEHUs, COCIMHEHHs), paclio3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOLIbI0 Ka4eCTBEHHBIX
peaxiuii Ha HOHBI, PEIICHUE IKCIIEPUMEHTANBHBIX 3a1ay.

HemeTta/uibl M MX COeIUHEHMS

OOmas xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIC CTEleHH
okucierns. CtpoeHne n Gpu3ngecKre CBOHCTBA MPOCTHIX BEMIECTB — TAJIOTEHOB. XMMHUYECKHE CBOHCTBA HA
npuMepe XJopa (B3auMOJCHCTBHE C METaJUlaMM, HEMETaJUlaMH, Iuesioyamu). XsopoBogopoa. ComnsiHast
KHCJIOTa, XUMWUYECKHE CBOWCTBa, MOJNyYeHHe, NMpuMeHeHue. [lelicTBue Xiopa M XJIOpOBOAOpPOJA Ha
OpraHu3M uesioBeka. BakHeine XIopuisl 1 UX HaX0XKAECHUE B IPUPOJIE.
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OObmwas xapakrepuctika 3eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapakTepHbIE
creneHu okucieHus. CTpoeHue u (pu3Myeckue CBOMCTBA IMPOCTBIX BEIIECTB — KHUCIOPOIA M CEpHI.
AnnorpornHbie MOTU(UKAIMN KHCIOpOoa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢usnueckue u XxuMudeckue cBoiictBa. OKCHABI Cephl KaK MPeACTaBUTENN KUCIOTHBIX OKcuIoB. CepHast
KHCIOTa, (PU3MUECKHe W XHMHYECKHE CBOMCTBa (00IME Kak MpEACTaBUTENS Kiacca KHUCIOT U
cnerduyeckre). XUMHUUECKUE PEaKIH, JISKAIMe B OCHOBE IPOMBIIUICHHOTO CHOCO0a IMOIydeHHS
cepHoil kucnoThl. [Ipumenenue cepHoil kucnorel. CoiM CepHOM KHCIOTHI, Ka4eCTBEHHAs peaKius Ha
cynbdar-oH. Haxoxnenue cepbl U e€ coeIMHEHNI B MPHPOIe. XUMHUYECKOE 3arpsi3HEHHE OKPYKaroIei
Cpeibl COeNMHEHHUSMH Cepbl (KHUCIOTHBIE MOXKAW, 3arpsi3HEHHE BO3AyXa W BOIOEMOB), CHOCOOBI €To
PEOTBPAIICHHS.

OO0mas xapakrepuctuka meMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTETIEHH OKHCJEHHS. A30T, PacHpoCTpaHeHHWE B NpUpone, (HU3UUECKHE M XUMHYECKHE CBOICTBA.
KpyroBopor azora B mpupome. AMMHAakK, ero (u3MUeCKMe M XHMHUUYECKHE CBOMCTBA, MOJy4YeHUE U
npuMeHenue. Cond aMMOHHMS, MX (U3MUECKHE M XMMHYECKUE CBOICTBa, nmpuMeHeHue. KauecTBeHHAs
peaxkiysi Ha MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ MolydyeHue, PU3ndecKrue U XMMHUYECKHE CBOWCTBA
(oOmue kak TpeicTaBUTENs Kiacca KHCIOT W crenuduyeckue). Mcmonb3oBaHWe HUTPATOB M COJNEH
aMMOHHSI B KaueCTBE MHHEPAIBbHBIX yHOOpeHHH. XUMHUYECKOE 3arps3HEHHE OKPYXAroIleH cpemabl
COCIMHEHMSMU a30Ta (KHUCJIOTHBIE IOXKIHW, 3arps3HEHHE BO3AyXa, MouBbl M BomoéMoB). Docdop,
aioTpornHeie Moaudukayu docdopa, dpusmueckue U xumuieckue cpoiictBa. Oxcupn gocdopa (V) u
¢dochopHas kucnora, PpusMUECKHEe U XMMHUYECKHE CBOKMCTBA, momyueHue. VcmonszoBanue ¢ocdaros B
KauecTBE MUHEPAIbHBIX YIOOPEHUH.

O6mas xapakrepuctika meMeHToB IV A-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHEIE
CTENCHU OKHCJICHUSA. YTIIEpOJ, aJUIOTPOITHBIE MO (UKAIINN, PACTIPOCTPaHEHUE B TPHpoe, pusnmdeckue
U XUMHYeckue cBoiictBa. AncopOums. Kpyrosopor yrmepona B mpupone. OKkcuabl yriepoaa, UX
¢u3nyeckne U XUMHUYECKHE CBOMCTBA, NEHCTBHE HA >KUBBIE OPraHU3MBI, MOJIyYE€HHE U NPUMEHCHHE.
OKonornueckue mpodsemMsl, CBsi3aHHble ¢ okcuaoM yriepoaa (IV), runoresa rio0aabHOTO MOTEIIEHUS
KJIMMaTa, TapHUKOBBIN d(QQeKT. YTonpHas KUCIOTa U e€ COJH, X (PU3NIECKHe U XUMHUECKIE CBOMCTBA,
MoJTydeHHne W npuMeHeHne. KadecTBeHHas peakims Ha KapOoHaT-MOHBL Vcrmonp3oBaHne KapOOHATOB B
OBITY, MEHIIMHE, TPOMBIIIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHMYECKHUX BEIISCTBaX KaK O COCAWHEHMSX yrieponaa (MeTaH,
3TaH, 3TUJIEH, alleTUJIeH, 3TAHOJ, TJIMLEPUH, YKCYCHAast KuciaoTa). [IpupoHble HCTOUHUKH YTITIEBOAOPOIOB
(yrome, mnpuponmHblii ra3, HedTb), MPOAYKTHl HX IMepepaboTku (OEH3WH), MX poidb B OBITY H
ITPOMBIIIJICHHOCTH. Ilonsatue o 6I/IOHOFI/I‘ICCKI/I BAXXHBIX BCUICCTBAX: KUpax, 6em<ax, yriesogax — M UX
POJM B KM3HU YeJIoBeKa. MarepuanbHOe eIMHCTBO OPraHUYECKUX M HEOPraHMIECKUX COCTUHEHHIH.

Kpemnuii, ero ¢usnueckue U XMMHUYECKHE CBOWCTBA, MOJydeHHE M NpuMmeHeHue. CoeanHeHHS
KkpemHHus B ipupojie. Oomue npeacrabiieans 06 okcuae kpemuus (1V) u kpemaneBoit kucinore. CHIHKATHI,
HX WCIOJb30BAaHHE B OBITY, B MPOMBIIUICHHOCTH. BaxHeine cTpouTenbHble MaTepUalbl: KEpaMuKa,
CTEKJIO, LEMEHT, OeToH, >keme300eToH. I[Ipobmembl ©6€30MacHOro HCIONB30BAaHUS CTPOUTENIBHBIX
MaTepuaioB B TOBCEIHEBHON JKU3HH.

Xumuueckuit IKcnepumenm:

u3ydeHne oO0pas3loB HEOPraHWMYECKHX BEIIECTB, CBOMCTB COJSHOM KHCIIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMi Ha XJIOPUA-MOHB W HAONIOJEHHE TIPU3HAKOB MX IPOTEKAHHS, OIBITHI,
oTpaxkaromue (HU3MYeCKHe M XHMHUYECKHE CBOMCTBA TallOTEHOB M HMX COSAMHEHHH (BO3MOXKHO
WCIOJNB30BAaHNE BUACOMATEPUANIOB), O3HAKOMIICHHE C O0paslaMu  XJOpUIoB  (TaJOreHHaoB),
O3HAKOMJIEHHE ¢ 00pasiamMu cepbl U €€ COeIMHEHUAMHU (BO3MOXHO HCIIOIh30BAHNE BHUAEOMATEPHAIIOB),
HaOmo/IeHne Tporiecca OOyTIMBaHUS caxapa MOJA ACWCTBHEM KOHIEHTPHPOBAHHON CEPHON KHICIIOTHI,
U3yueHHe XUMUYECKIUX CBOMCTB pa30aBICHHON CEpHOW KHUCIIOTHI, TPOBEICHNE KaYeCTBEHHON peakiuy Ha
cynb(aT-MoH 1 HaOJIIOICHUE TIPU3HAKA €€ TPOTEKaHHsI, 03HAKOMJICHHE C (PM3NIECKIMHU CBOMCTBAMH a30Ta,
tdbochopa m ux coemuHEeHHH (BO3MOXXHO HCIONB30BAaHHME BHJIEOMATEpHaloB), 00pa3laMyd a30THBIX U
dbochopHBIX ymOOpeHH, IOy4YeHHE, COOMpaHWe, pacllO3HaBaHHWE W H3yYEHHE CBOWCTB aMMHaKa,
MPOBEICHUE KAUYECTBEHHBIX PEaKUMd Ha MOH aMMOHHMA U (ocdarT-HOH M M3YUYCHHUE NPU3HAKOB HX
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MPOTEKaHUsl, B3aUMOACUCTBHE KOHICHTPUPOBAHHOM a30THOM KHCJIOTBI C MeAbl0  (BO3MOXKHO
UCIIONIb30BAaHNE BHIECOMATEPHAIOB), U3yUYeHNE MOJeNiel KPUCTAIMYECKUX PemEToK aiMmasa, rpadura,
¢ynaepena, 03HAKOMIIEHHE C TPOLIECCOM a/ICOPOIMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTa3a, MolydyeHue, coOupaHue, pacro3HaBaHie W U3yueHHe CBOWCTB YIIIEKUCIIOTO
rasa, IMpOBE/ICHNE KaYeCTBEHHBIX PEakIHii Ha KapOOHAT M CHIIMKAT-HOHBI W M3yYCHHE TPH3HAKOB UX
[IPOTEKaHUsI,  O3HAKOMJICHUE C  NPOAYKUMEH  CHUJIMKATHOM  IPOMBILUIEHHOCTH,  pPEIICHUE
3KCIIEPUMEHTAIBHBIX 33a4 0 TeMe «BaxHel e HeMeTaluTbl U UX COeTMHEHUSD.

MeTaniabl U X COeAUHEHUS

OO0mas XapakTepuCTHKa XUMHUYECKUX SJIEMEHTOB — META/UIOB Ha OCHOBAHUHM MX IIOJIOXKEHHS B
ITepuonuueckoit cucreme xumudeckux sneMmeHToB JI. M. MenneneeBa u crpoeHus aroMoB. CTpoeHue
MeTaJUIOB. MeTanieckast CBA3b 1 METAIUTMYECKAsI KPUCTAJUIMUECKas PeLIETKA. DIEKTPOXUMHUYECKUH Psif
HanpspKeHUH MeTaiioB. du3nyeckre U XUMHUYECKHE CBOWcTBa MeTasuioB. O0mme cnocoObl MOTy4eHuUs
MetauioB. [ToHSITHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3ur. CTUIaBkI (CTalb,
YYT'YH, JIOPATIOMUHHINA, OPOH3a) U UX IPUMEHEHHUE B OBITY M IPOMBIILIIIEHHOCTH.

[enounsie Metayuibl: nonoxenue B llepumognueckoil cucreme xumuueckux anemento [l U.
MenpeneeBa, CTpO€HHE WX aTOMOB, HaXO)KJIeHHE B mpupojae. Pusndeckue u XMMHUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kaius). OKCHIBI M THIPOKCHIBI HATPUS U Kajusl. [IpuMeHeHre meI04HbIX METaIIOB 1
HX COCTUHCHUI.

[lenouno3eMeNbHBIE METAUIbl MarHuid W KajdbLUil: nosnoxkenue B Ilepuommyeckoil cucteme
XumMHu4ueckux anemeHToB [l YI. MenzaeneeBa, cTpoeHHE UX aTOMOB, HaXOKJeHUE B npupoze. Guzndeckue
1 XUMAYECKHE CBOWCTBA MarHU 1 Kallblinsl. Baxkneine coennHenns Kanbluus (OKCHI, THAPOKCU, COJIH ).
JK€cTkoCcTh BOMIBI M CITOCOOBI €€ yCTpaHEHHUS.

Amomunwmii: monoxxenne B [lepuonudeckoit cucreme xummdeckux snementos Jl. . Menneneesa,
CTpOEHHE aToMa, HaXxoXIeHHe B prupoe. Ousnueckre n XUMHYECKHE CBOWCTBA aIFOMUHUS. AM(OTepHbIe
CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHHUSL.

Keneszo: nonoxxkenne B Ilepuoguueckoii cucreme xumuueckux sneMeHToB . Y. MenneneeBa,
CTpPOEHHE aToMa, HaxoxJeHue B mpupone. dusnueckue u XUMHUECKHE CBOWCTBa keneza. OKCUbI,
runpokcubl 1 comn xkenesa (1) u xemnesa (I11), mx cocras, cBoiCTBa U MTOTyYEHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIeHHE ¢ 00pa3laMd METAJIOB M CIIJIaBOB, MX (DM3MUYECKUMH CBOWCTBAMHU, H3y4YCHHE
pPEe3yIIbTaTOB KOPPO3WH METANIOB (BO3MOXKHO HCITONIE30BAaHUE BHUICOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJA KaJblMA M HATpUs C BOMOH (BO3MOXHO HCIOJBb30BAaHHE BHACOMATEPUAIIOB),
HCCIIEIOBAHUE CBOWCTB JKECTKOM BOJABI, IIpoOIlecca TOpEHUs jKejleza B KUCIOpoAe (BO3MOXKHO
HCHOJIb30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB NPOTEKAHHUsI KAYECTBEHHBIX PEaKUii HAa MOHBI: MAarHHUA,
KaJbIus, aIOMHUHAS, IIMHKA, xene3a (1) u xenesa (1), mequ (Il), HabnroaeHue U onKrcaHUe MPOLECCOB
OKpaIIMBaHMsI UTAMEHH HOHAMU HATPUs, KaJis ¥ KaJbLus (BO3MOXKHO HCIOIb30BaHUE BUIEOMATEPHAIIOB),
nccieoBaHne aM(OTEpHBIX CBOWCTB TUAPOKCHUIA QNIOMHHHAS W THAPOKCHIA LUHKA, pEIICHHE
JKCIIEPUMEHTANIBHBIX 331a4 10 TeMe «Bakueiiire MeTauibl 1 UX COSAUHEHHSD).

XuMHus 1 OKpY KaloLasi cpefa

BemectBa u Marepuansl B MOBCETHEBHOW KU3HN YeJIOBEKa. be3onmacHoe NCIoIb30BaHNE BEIIECTB U
XMUMUYECKUX peakuuii B ObITy. [lepBast HOMOIIb TP XUMHYECKUX OXKOTaX M OTPaBJICHUSIX.

XUMHUECKOE 3arps3HeHHe OKpYysKatoLlel cpebl (IIpeiebHas J0IyCTUMasl KOHLIEHTPaLHsl BELIECTB,
naiee — [1/IK). Ponb XxuMum B peleHr# SKOJIOTHYECKHIX TPOOIIEM.

Xumuueckuii IkKcnepumenm:

u3ydeHne o0pa3IoB MaTepruaioB (CTEKIIO, CIUIABBI METAJIIOB, OJIUMEPHbIE MATEPHAIIBI).

Mexycnpeomemnple ceéasu

Peanuzamus MeXnpeaMeTHBIX CBS3EH NMpH U3YHYEHHH XUMHUM B 9 Kilacce OCYIIECTBISIETCS depe3
HCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH, TaK U MOHATUH, SIBIAIOIINXCS CUCTEMHBIMHU
IUISL OTAETBHBIX IPEeIMETOB €CTECTBEHHO--HayqHOr 0 IUKJIA.
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OO01re ecTeCTBEHHO-HAYYHBIE TIOHSTUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAJIN3, CUHTE3,
KJIaccH(uKamus, MepruoANYHOCTb, HAOIIONEHUE, SKCIEPUMEHT, MOJACIMPOBAaHHE, U3MEPEHUE, MOJIECIb,
SIBJICHUE, TTAPHUKOBBIN 3(DPEKT, TEXHOIOT S, MaTepPHAIIbL.

®dusznka: MaTepusi, aToM, JEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH, N30TOMbI, PAAHOaKTUBHOCTS,
MOJIEKyNla, DJEKTPUYECKHH 3apsf, TPOBOJHUKH, IIONYIPOBOTHHUKH, JWAIIEKTPHKU, (HOTOIIIEMEHT,
BEIIECTBO, Telo, O0OBEM, arperarHoe COCTOSHHE BEIIECTBA, TIa3, pacTBOp, pPaCTBOPUMOCTH,
KpHCTAIMYeCcKasl PEleTKa, CIUIaBbl, (U3MUYECKUE BEIMYWHBI, €AWHUIBI HM3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, IIaHETHI, 3BE37b1, ConHIe.

buonorus:  Qorocunre3, mpixaHme, Owocdepa, SKOCHCTEMa, MHUHEpaIbHBIE YIOOPEHHS,
MUKPORJIEMEHTBI, MAKPO3JIEMEHTBI, TUTAaTEIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPaIbl, TOPHBIE HOPOABI, IOJIE3HBIE HCKOMAEMBbIE,
TOILIMBO, BOAHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHNHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMIHOCTHBIE Pe3yNIbTaThl OCBOCHHS ITPOTPaMMbI OCHOBHOT'O OOIIET0 00pa30BaHUs JOCTUTAIOTCS B
Xole OOy4YeHHs XMMHUH B CIUHCTBE Y4EOHOH M BOCIIUTATECIBHOH ESTEIPHOCTH B COOTBETCTBUHU C
TPaJUIMOHHBIMH ~ POCCHHCKMMH  COIMOKYJIBTYPHBIMH ¥ JIyXOBHO-HPABCTBEHHBIMH  IICHHOCTSIMH,
MPUHSTHIMH B OOIIECTBE MMPABHJIAMUA 1 HOPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT POIIECCaM CaMOIIO3HAHNS,
CaMOpPAa3BUTHS U COLMAIM3AIIIMN 00YYaIOIIIXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHBHBIX IEHHOCTHBIX OPHEHTAIMH U PAaCIIMPEHUE OIBITA JICSATEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YaCcTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY MW HAy4IHOMY
HacJeUI0, TIOHUMAaHKsI 3HAUCHNs] XUMUYECKON HAyKH B JKM3HU COBPEMEHHOI'O OOIIEeCTBa, CIIOCOOHOCTH
BJIAZIeTh JOCTOBEPHOM HH(OpManuel O TMEepeloBbIX JOCTHKEHHUAX U OTKPBITUAX MHUPOBOH H
OTEYECTBEHHON XUMHH, 3aHHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTPOHCTBE MHUPA M OOIIECTBA;

2) rpaKIaHCKOI0 BOCIIMTAHMS:

MPEACTABICHHS O COLMAJbHBIX HOPMAxX M MPaBUJIAX MEXIMYHOCTHBIX OTHOLIEHHH B KOJUICKTHBE,
KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIE3HOH, Yyd4eOHO-MCCIIeIOBATEIbCKOM,
TBOPUYECKOW U IPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM AEATEIbHOCTH MIPU
BBIITOJIHEHUN YYEOHBIX, MTO3HABATENBHBIX 3a]a4, BBIIOJIHEHUH XUMHYECKUX IKCIIEPUMEHTOB, CO3JaHHUU
y4EOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHWIO M B3aMMOIIOMOIIM B TIPOIIECCE ITOH ydeOHOI
JIeSITeIIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE TOBEJCHHE W TIOCTYIKM CBOMX TOBAPUILEH C TTO3HLIUH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBHI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOTO TO3HAHMSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUSI O BEIIECTBE M XMMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHW W COCTABIISIONINE OCHOBY ISl MOHMUMAHHUS CYITHOCTH HAYYHOH
KapTHHBI MHpPA, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS MPUPOJBI, B3aMMOCBSI3SIX
YeJIOBeKa C MMPUPOTHOM CPEIOid, O POJIM XUMHUH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO03HABATeNIbHBIE MOTHBEI, HAIIPaBJICHHBIC HA MOJTyYeHHE HOBBIX 3HAHUH 10 XUMHH, HEOOXOMMBbIE
JUIsE  OOBsSICHEHUsT HaOJIOaeMbIX IIPOIIECCOB W SBJICHHWM, ITO3HABATEIBHOM, WHOOPMAIIMOHHOW U
YUTATENECKOW KYJIBTYphl, B TOM 4YHCJIE HAaBBIKOB CAMOCTOSTEIBHOW PabOTHl ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIMUTEPATypPOil, JOCTYITHBIMU TEXHHYECKAMH CPEeICTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYCHHIO M T[O3HAHWIO, JF0O003HATENLHOCTh, T'OTOBHOCTh W CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOW M HCCIEIOBATEILCKON JESTENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH M YPOBHSI OOYyUCHUS B TaJIbHEUIIIEM;

4) popmupoBaHus KyJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTU >KH3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370pOBBIO, YCTAHOBKHM Ha
3[I0pPOBBIIl 00pa3 KU3HH, OCO3HAHHE IMOCJICACTBHH W HENPUSATHE BPEIAHBIX NPHBBIYEK (YIOTpeOJICHUS
QJIKOTOJIs, HAPKOTHKOB, KYPEHHSI ), HEOOXOIMMOCTH COOJIFOICHHS TIPaBHII OE30MIACHOCTH IPH 00PAIIEHHH C
XMMHYECKUMH BEIECTBAMU B OBITY U peabHON JKU3HU;

5) TPY10BOI0 BOCHIHTAHMSA:

MHTEpEC K MPAKTHYECKOMY H3yYESHHUIO TPOPECCHii M Tpyla pa3IMyHOro pojia, yBaXKeHHE K TPyLy U
pesyibTaTtaM TPYAOBOH IESTENBHOCTH, B TOM YHCIIE HAa OCHOBE NMPUMEHEHHS IMPEJAMETHBIX 3HAHUH T10
XMMHH, OCO3HAHHBIA BBIOOP WHIWBHIYAJIbHOW TPAacKTOPHH IPOMODKSHUS O00pa3oBaHUsl C Y4ETOM
JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIISIITHOM
npodeccHoHaNbHON AEATETBHOCTH M Pa3BUTHSI HEOOXOAMMBIX YMEHHH, TOTOBHOCTH aJaNTHPOBATHCS B
npodeccuoHaBHOM Cpefie;

6) 3K0JOrM4ecKOro BOCIUTAHHUS

HKOJIOTHYECKH 11e1ec000pa3Hoe OTHOMICHUE K MPUPOJIE KaK HCTOYHHKY KU3HU Ha 3emiie, OCHOBE e&
CYIIECTBOBAHMsI, TOHMMAHWE LIEHHOCTH 3JI0POBOrO M 0e30macHOro oOpasa >KU3HH, OTBETCTBEHHOE

[okymeHT co3aaH B anekTpoHHon copme. Ne Xumus ot 27.09.2023. Vicnonnutens: Canuxosa A.C. 0 3IEKTPOHHbINA
CtpaHuua 10 u3 38. CtpaHuua cosgana: 27.09.2023 11:20 =¥ TATAPCTAH



OTHOILLICHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXWYECKOMY 3J0POBBIO, OCO3HaHHE IIEHHOCTH
COOJIOJICHUsT TIPaBUN 0E30MAaCHOrO TOBEJCHHUS MPH PaboTe C BEIIECTBAMH, a TAaKKe B CHUTYaIHsX,
YTPOXKAIOLIUX 310POBBIO U KU3HU JIIONIEH;

CMOCOOHOCTH TPHMEHSATh 3HAHWS, MOMy4YaeMble MPU HM3YYEHHUH XUMHH, Ui pEIIeHds 3a/ad,
CBSI3aHHBIX C OKPYXaroUlel MPUPOOHOW CPeOM, NJIsl MOBBIIICHUS YPOBHS SKOJOTHMYECKOM KYJBTYPBI,
OCO3HAHHMSA INI00ATBHOTO XapaKTepa HKOJIOTHYECKUX IPOOIIEM U yTeH UX PEIIeHHS ITOCPEICTBOM METO/I0B
XUMHH, D3KOJOIMYECKOrO0 MBIIIJIEHUsS, YMEHHMsS pPYKOBOACTBOBAaThCA MM B  II03HABAaTENIbHOM,
KOMMYHHUKAaTUBHOU U COLIMATBHON ITPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMmerampeAMETHBIX Ppe3yJNbTaTOB BBUIEIAIOT 3HAYMMbBIE i1 (DOPMHUPOBAHUS
MHPOBO33PEHHS OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHUs, IPUHLMI, THII0TE3a, (aKT, cucTeMa, IpoLecc,
JKCIEPUMEHT M JPYroe.), KOTOpPble HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeaMerax Hu
MO3BOJISIOT HA OCHOBE 3HAHWU M3 ITUX MPEAMETOB (OPMUPOBATH MPECTABICHUE O IEJIOCTHON HAyYHOU
KapTHHE MHUpPa, W YHHBEpCaJlbHble y4yeOHbIC JeWCTBUS (IIO3HABAaTeNbHbIE, KOMMYHHUKAaTHBHBIE,
perynsSTHBHBIE), KOTOpble obecrneunBaoT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIHLHOMY
IUTAHUPOBAHUIO U OCYIIECTBJICHHIO YIEOHOM! e TEebHOCTH.

Ilo3naBaTeJibHBIC YHUBEPCAJIbHbIC y4eOHbIe AeliCTBHS

Ba3zoBble Jjornueckne qeicTBUNA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIUICHUS IPU OCBOGHHM 3HAaHWM: PacKphIBaTh
CMBICJT XUMHYECKAX TOHSATHH (BBIACIATH MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH B3aWMOCBS3b C
JOPYTUMH TOHSTHSMH ), UCIIOTB30BaTh MOHATHS AJis1 OOBSICHEHHSI OTACIBHBIX (DAKTOB U SIBJICHUH, BEIOUPATD
OCHOBaHMS M KPUTEpHUHM [UI KJIACCU(UKAIMM XUMUYECKHMX BEIIECTB U XUMHUYECKHX pPEeaKlui,
YCTaHABJINBATh MPUYUHHO-CIICJCTBEHHBIE CBS3M MEXKAY OOBEKTaMH H3Y4EHHS, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHAYKTHBHBIC, IeAyKTHUBHEIE, 10 aHAJIOTHH ), JIeaTh BHIBOJBI U 3aKITIOYCHHUST;

YMEHHE MpPUMEHATh B IPOLIECCe II03HAHUS MOHATHA (IpEeAMETHblE M MeETalpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMBIE B XUMHH, IIPE0OPA30BBIBATEH LIMPOKO MPUMEHSIEMbIE
B XUMHUH MOJICNIbHBIE MPECTaBICHUS — XUMHUECKHUN 3HAK (CHUMBOJ AJIEMEHTA), XUMHUYecKast (opMyna
YpaBHEHHE XUMHYECKOW PEaKIMH — NpU pelIeHHH ydeOHO-TI03HABaTeNbHBIX 3a/1ad, ¢ y4ETOM 3THX
MOJICJIbHBIX TIPEJICTABICHUI BBIABISITH W XapaKTEPU30BaTh CYLIECTBEHHBIE MPHU3HAKUA H3y4aeMbIX
00BEKTOB — XUMHUYECKHUX BCIIECTB U XHMMHUYCCKUX peaKuHﬁ, BBIABJIATDH O6HII/Ie 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICJICTBEHHBIE CBS3U M MIPOTUBOPEYMS B U3YUaEMbIX IPOLIECCAX U SBJICHHSIX.

Ba3zoBble uccienoBaTe/ibcKue NefiCTBHA:

YMCEHHUE HCII0JIb30BATH IMOCTABJICHHBLIC BOIIPOCHI B KAYC€CTBEC MHCTPYMCHTA ITO3HAHMA, a TAKIKE B
KauecTBE OCHOBBI JIJ1s (HOPMUPOBAHMSI TUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

npuoOpeTeHde OmblTa MO0 IJIAHUPOBAHUIO, OPraHM3alMd W IPOBEACHHUIO YYEHHYECKUX
IKCIIEPUMEHTOB, yMEHHME HaOIIoJaTh 3a XOAOM IIpoliecca, CaMOCTOSATEIbHO HPOrHO3MPOBATH €ro
pe3ysbTart, GopMyIupoBaTh 000OILEHNUS U BHIBOBI IO pe3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHNUS,
COCTaBJIATH OTYET O MPOIETaHHON pabore.

Padora ¢ undopmanueii:

YMEHHE BBIOMPaTh, aHAJTM3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUJOB U (HhopM
MIPEJICTABIICHUS, TOTYYaeMYI0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEPaTypa XUMHUUECKOrO
cozieprKaHus, CIpaBOYHbIe MocoOus, pecypcsl MHTepHeTa), KPUTHYECKH OLIEHWBATh IMPOTHBOPEUNBYIO
HEIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPHUMEHSTH pa3iudHble METOABl M 3alpochl MpU TMOWCKEe W 0TOOpe MH(OpMau M
COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOAMMBIX MJIS1 BBINOJHEHHS y4eOHBIX M IO3HABaTEJbHBIX 3a/1a4
OTPEACNIEHHOTO THIA, TPUOOPETEHHE OmblTa B 00JACTH  WCIONB30BAaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJbTYpPOM AaKTHUBHOIO WCIOJBb30BAHUS Pa3IMYHBIX
ITOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BHIOMpATh ONTHMANbHYIO (popMy mpencraBieHus MHPOPMALHU U
WIUTIOCTPUPOBATH pelllaeMble 3a7a4i HECIOKHBIMU CXEMaMH, MarpaMMaMu, APyruMu (opMamMu IrpapuKu
U UX KOMOHMHALIASIMU,
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YMEHHE UCIO0Ib30BaTh U aHAIM3UPOBATH B IpoLecce YIeOHOU U UCCIEA0BATEIbCKOH ACSTEIbHOCTH
nHQOpPMALMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOrO XO3SHMCTBA W TpPAHCIOpTAa HAa COCTOSHUE
OKpYXaIOLIEH MPUPOIHON CPebl.

KoMMyHnKkaTHBHBIE YHUBeEpPCAJIbHBIE yYeOHbIe 1elCTBUA:

YMEHHS 3aJIaBaTh BOIPOCHI (B XO/€ TUaiora 1 (M) TUCKYCCHH ) ITO CYIIECTBY 00CYXK/TaeMol TEMBI,
(bopMyIHpOBaTh CBOM MPEIOKEHUSI OTHOCUTEIBHO BBITOTHEHHS TIPEIOKEHHOM 3a1a4u;

YMEHHUS TPEJCTaBIIATh MOMyYEHHbIE Pe3yJbTaThl MO3HABATEIFHOW NEATENIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTALMI0 PE3YyIbTAaTOB BBHITOJHEHUS XUMHYECKOIO HKCIEPHMEHTA
(;1TabopaTOpHOTO OITBITA, TA0OPATOPHOUM PAOOTHI IO UCCIICTOBAHUIO CBOICTB BENIECTB, YUEOHOTO MPOCKTA);

yMeHUs y4eOHOrO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATENbHOW U
HCCIIEAOBATENbCKON JESATEIbHOCTH NMPH PEIlEHWH BO3HMKAIOMIMX TMPOOJIeM Ha OCHOBE Y4éTa 0o0ummx
HHTEPECOB M COIJIaCOBaHUs NO3MLMH (0OCyXkneHus, OOMEH MHEHHSMH, «MO3TOBbIE IITYPMBD»,
KOOPJIMHALIMSI COBMECTHBIX JEHCTBUI, ONPEAEICHUE KPUTEPUEB MO OIEHKE KayeCTBA BBIOJHEHHON
pabotsl u apyrue).

PeryasTuBHbIe YHUBepcaJbHbIe yueOHbIe JeldcTBHUSI:

YMEHUE CaMOCTOSTEJIBHO ONpENeNATh LEAM JACSITENbHOCTH, IUIAHUPOBaTh, OCYILECTBIATH,
KOHTPOJMPOBATh M MpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO AEATEILHOCTh, BBIOMpAaTh Haubosee
3¢ dexTHBHBIE CTIOCOOBI pelIeHNs YUeOHbIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTAaBIISITh WIIN
KOPPEKTUPOBATH NPEIJIOKEHHBIA AJITOPUTM JIEHCTBUI IIPU BBIIOJIHEHUU 3aJaHUM C YYETOM IOTYYEHUS
HOBBIX 3HaHMH 00 N3ydaeMbIX 00 BEKTaX — BELIECTBAX U PEaKIUsX, OLICHUBATH COOTBETCTBUE MOTYIEHHOT'O
pe3ysipTaTa 3asBJICHHOM LENH, YMEHHE HCIOJB30BaTh M aHAJIM3MPOBATH KOHTEKCTHI, MpEIaracMbie B
YCJIOBHH 3aJaHUM.

INPEJMETHBIE PE3YJIBTATbBI

B coctaBe npeAMETHBIX PE3YIbTaTOB MO0 OCBOCHUIO 0053aTENILHOIO COACPIKAHMSI, YCTAHOBJIEHHOTO
JAHHOW (henepanbHOi padovell MporpaMMOM, BBIACISIFOT: OCBOCHHBIE OOYYAIOIIMMUICS HAYYHBIC 3HAHUS,
YMEHHS U CITIOCOOBI ISHCTBUIA, CTIeUHUSCKIe I PEIMETHOW 001acTH « XUMUSDY, BUIBI JICSITEITEHOCTH
10 MOJYYEHUIO HOBOTO 3HAHHA, €r0 WHTEPIpETalliH, PeoOpa30BaHUIO0 W MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX 1 HOBBIX CHTYaIIHsIX.

K koniy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH y O0YHAIOIIMXCST YMEHUH:

®  PAcCKpbIBaTh CMBICJI OCHOBHBIX XUMHWUYECKUX MOHATHI: aTOM, MOJIEKYJa, XHMUYECKHI DIIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPOIHAS U HEOAHOPOIHAS ), BAJICHTHOCTb,
OTHOCHTENIbHAs aTOMHasi U MOJEKYJspHas macca, KOJMYEeCTBO BELIECTBa, MOJb, MOJSpHA
Macca, MaccoBas JOJIsI XHUMHYECKOro JJIEMEHTa B COCAMHEHWH, MOJISIPHBIA OOBEM, OKCHI,
KHCJIOTA, OCHOBAaHME, COJb, 3NEKTPOOTPULATENBHOCTh, CTEHNEHb OKHCIECHHSA, XUMHYECKas
peakuus, KiacCH(pUKaIMs peakiuii: peaklud COCIUHEHMS, PeakUMH DPa3IoKeHUs, peakuuu
3aMeEIICHHs], PeakMi OOMeHa, 9K30- ¥ SHIOTEPMHUUYECKHE PEAKIMHU, TEIIOBOM 3((eKT peakiuu,
PO aroMa, JEKTPOHHBIN CIION aTroMa, aTOMHas OpOUTalb, paiuyc aToMa, XUMHUUECKas! CBSI3b,
NOJISIpHAsl U HEINOJsIpHAsl KOBaJEHTHas CBsI3b, HOHHAS CBsI3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBasi J10Jis BelecTBa (IPOLEHTHAS KOHIIGHTPALHs) B paCTBOPE;

®  JJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUUECKUX OHSTUH U IIPUMEHSATH 3TH OHATHUSA IIPU
OIHMCAaHMU BEILECTB U UX MIPEBPAILCHU;

®  HCIONb30BAaTh XUMHYECKYIO CHMBOJHMKY JJI COCTAaBIICHHS (OPMYIN BEUIECTB U ypaBHEHUU
XUMHUYECKUX PEAKLIHM;

e  OOpedensATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHHSX, CTETIEHb OKUCIICHUS
SIIEMEHTOB B OMHAPHBIX COEIWHEHUSIX, MPUHAJICKHOCTh BEUIECTB K OMpEACTEHHOMY KIaccy
COEMHEHUI 110 POopMyIIam, BUI XUMHUYECKOH CBS3M (KOBAJIICHTHAS U MIOHHAS) B HEOPTaHUYECKUX
COEMHEHMSIX;

e packpsiBath cMbici [lepuoanueckoro 3akona [I. 1. MeHaeneeBa: 1eMOHCTpUPOBATH HOHUMAaHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT HUX IIOJNOXKEHUS B
[lepuognueckoif cucremMe, 3aKOHOB COXpPAaHEHHMsS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO Y4€HUs, 3aKoHa ABOraipo;
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® ONKCHIBaTh M XapakTepu3oBaTh Tabmmunyio Gopmy llepuomuueckoil cucTeMBl XMMHUYECKUX
3JIEMEHTOB: PAa3NINYaTh MOHSTHS «TJIaBHAsA MOArpynna (A-rpymnma)» u «modounas moarpymma (b-
TpYIINa)», Majible ¥ OOJbIIE IEPUOJIbI, COOTHOCUTH 0003HAUYEHH S, KOTOPHIE HMEIOTCSI B TA0JIUIIE
«llepnonnueckas cucremMa xumuueckux siementoB M. M. MenzeneeBa» C YHCIOBBIMH
XapaKTepUCTHKAMH CTPOEHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi siapa, ooriee
YHCIIO 3JIEKTPOHOB U PacTpeiesieHHe UX O AJIEKTPOHHBIM CIIOSIM);

®  KJIACCH(UIMPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XAMHIECKHE PEAKIIH
(110 YMCITy ¥ COCTAaBY y4acTBYIOIIMX B PEAKIIMHU BEIIECTB, 110 TEIIIOBOMY (D (HeEKTY);

®  XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEpXKIasi OMNWCAaHWE TPUMEpPaMU  MOJIEKYJSIPHBIX  YPAaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIIUI;

® [POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX Ka4eCTBEHHOrO COCTaBa,
BO3MOYKHOCTHU MPOTEKAHHS XUMUUECKUX MPEBPALICHUH B Pa3IMUHBIX YCIOBUSX;

®  BBIYHCIIATH OTHOCUTENIEHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa 10 (opMyse COeIMHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MPOBOJUTH PACUETHI IO YPABHEHHUIO XMMHUYECKON PEaKLINH;

® [IPUMEHATH OCHOBHBIE OIIEPALIUH MBICIUTEIBHON AeATEIbHOCTH — aHaJIN3 ¥ CHHTE3, CPABHEHNE,
0000111eHIe, CHCTEeMAaTU3AINIO, KITacCH (HUKAIMIO, BBISBICHHE TPUUYNHHO--CJICICTBEHHBIX CBA3CH
— ISl U3YYEHHS CBOMCTB BEILECTB W XMMHUYECKHX PEAKIHH, CTECTBEHHO-HAYYHBIE METOJIBI
MO3HAaHUS — HaONIOAEHWE, W3MEpPeHHE, MOAEIMPOBAHUE, OSKCHEPHUMEHT (peasbHbIi |
MBICJICHHBIN );

e  CIelIoBaTh IPaBHJIAM TMOJIb30BAHUSI XUMHUYECKON MTOCYI0N U Ta00paTOPHBIM 000pyJ0BaHUEM, a
TaKKe MMPaBHJIaM 0OpAIIEHHs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIMSIMH IO BBITIOIHEHUIO
a00PaTOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopona W KHCIOPOJa), MPUTOTOBIICHHIO PACTBOPOB C OMpEeTIEHHON MaccoBOH moneit
pPAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W MPOBOMUTH XHMHUYECKHAE HKCIEPHMEHTHI 10
pacro3HaBaHUIO pACTBOPOB IIENOYeH M KHUCIOT C TIOMOIIBIO HMHIUKATOPOB (JTaKMYC,
(deHondranen, METUIIOPAHK U IPyTHE).

K xoniy oOydenus B 9 Kiaacce mpeMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JODKHBI OTpakaTh

c(hOPMHPOBAHHOCTH y O0YHAIOIMXCS] YMEHUIL:

o pacCKpbeIBaTb CMbICJI OCHOBHBLIX XUMHUYCCKHUX MOHATUN: XUMHUUYECKUI QJICMCHT, aTOM, MOJICKYJIA,
WOH, KaruoH, AaHWOH, TPOCTOE  BELIECTBO, CJOXXHOE  BEIIECTBO, BaJCHTHOCTb,
ANIEKTPOOTPUIIATENIBHOCT, CTENEHb OKUCIICHHS, XUMHYECKasl peakiys, XHUMUYeCKas CBS3b,
TEII0BOH 3P QEKT peakium, MoJib, MOJSIPHBIH 00BEM, PacTBOP, IJIEKTPOIUTHI, HEAEKTPOIUTHI,
AIIEKTPOJIMTHYECKAs] JUCCOLMAIMsA, Peakluu HOHHOrO OOMEHa, KaTaiu3arop, XHUMHUYECKOe
paBHOBecHe, 00paTHMMble W HEOOpaTMMbIe pPEaKUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIC
peaKkLnM, OKUCIHTENb, BOCCTAHOBUTEb, OKHCICHHE U BOCCTaHOBJICHHE, aJUIOTPOINS,
aM(OTepHOCTh, XUMHYECKas CBA3b (KOBAJICHTHAs, HOHHAS, METAJUTMUECKasl), KpUCTAIIMYeCcKast
pemérka, KOppo3Wsl METaJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOH peakiuH, NpeneabHO
nonycrumast kontentpanus [1/IK BemecTsa;

®  UTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSTUH U IPUMEHSTH 3TU OHATHS IPH
OITMCAHMUH BEUIECTB U UX MPEBPAILCHHUI;

®  UCNONB30BAaTh XUMHYECKYIO CHMBOJMKY JUISI COCTAaBIECHHS (OPMYJT BEIIECTB M YypaBHEHHM
XUMUYECKUX PeaKinii;

® OIpEeNeNiITh BAJCHTHOCTh W CTENEHb OKUCIICHUS XHMUYECKHX JJIEMEHTOB B COCIHHEHHUSX
Pa3IMYHOTO CcOCTaBa, MPUHAMJICKHOCTD BEIIECTB K OMpeAeiIEHHOMY KacCy COCAMHEHHWH MO
(dbopmynam, BUJ XUMUYECKON CBsI3H (KOBAJICHTHAS, MOHHAS, METAIUIMYECKAas ) B HEOPTraHUUECKIX
COCIMHEHUSX, 3apsl MOHA 10 XMMHUYECKOH (opMysie, XapakTep Cpelsl B BOAHBIX pacTBOpax
HEOPraHUYEeCKUX COCTMHEHUM, TUIT KPUCTAJUINYECKOH PELIETKA KOHKPETHOT'O BEILECTBA,;

e packpeiBath cMmbici I[lepuogunueckoro 3akoHa JI. M. MeHpaeneeBa U JEMOHCTPUPOBATh €ro
MOHMMAaHKE: ONKCHIBATh U XapaKTepu30BaTh TabmuuHyio ¢Gopmy lleproandeckoil cucrembl
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XUMUYECKUX DIIEMEHTOB: pa3iniaTh MOHSATUS «TJIaBHAS MOATrpymmna (A-rpymmna)» U «modouHas
noarpymmna (b-rpynma)», manble u OonbIINe MEPHOABI, COOTHOCHTH 0003HAYEHUS, KOTOpBIE
UMEIOTCS B MEPUOIUYECKON TaOJulle, ¢ YHCIIOBBIMH XapaKTEpPUCTUKAMU CTPOEHHsI aTOMOB
XUMUYECKUX DIIEMEHTOB (COCTAB U 3apsil spa, o0Iee YMCIIo JIEKTPOHOB M paciipe/iesieHne uX
T10 ANIEKTPOHHBIM CJIOSIM ), OO BSICHSTH O0IIIE 3aKOHOMEPHOCTH B U3MEHEHHHN CBOHCTB JIEMEHTOB
U UX COCIUHEHHUH B IpejesiaXx MajbIX [IEPUOI0B M IVIABHBIX IMOATPYIIL ¢ YIETOM CTPOSHMSI UX
aTOMOB;

e  KIacCH(PUIMPOBATH XUMUYECKHE HJIEMEHTHI, HEOPIaHMYECKUE BEIIECTBA, XUMHIECKUE PEAKIHH
(Mo 4HMCIy W COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEHIECTB, MO TEIMIOBOMY 3pQeKTy, Mo
W3MEHEHHUIO CTENEHEH OKUCIICHHSI XUMUYECKUX AJIEMEHTOB);

e  XapakTepu30BaTh (OMHUCHIBATH) OOIIME W CIEU(PUYECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEHICCTB, IMOATBEPIKIAAsA OIMMCAHUC IMTPUMEPAMU MOJICKYJIIPHBIX 1 HOHHBIX ypaBHCHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKum?I;

®  COCTaBJIITh YPABHEHHUS 3IEKTPOIUTHYECKON JTUCCOLMAIMH KUCIOT, WEI0YEH U CONEH, MOTHbIE
W COKpaIllEHHbIE YpaBHEHHU S PEaKIIUi HOHHOTO 0OMEHa, YpaBHEHHUS PEaKInii, TOATBEPIKIAIONNX
CYIIIECTBOBAHME TEHETUUECKON CBSI3H MEXIY BEILIECTBAMH Pa3JIMUHBIX KJIACCOB;

® pacKpblBaTh  CYHUIHOCTb  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMHA  MOCPEICTBOM
COCTAaBJICHHSI YJIEKTPOHHOTO OaslaHca STUX PEeaKIHii;

® POrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSI, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX IPEBPALLIECHUI B pa3jIMuHbIX YCIOBUSAX;

®  BBIUHCIIATH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJLSIPHYIO MAaccChl BEIIECTB, MACCOBYIO JOJIO
XHUMHUYECKOTO 3JeMeHTa 1o (opmyie COoeqMHEHUS, MAacCOBYIO JIOJIO BELIECTBA B PACTBOPE,
MPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON pEaKIIHH;

e co0JoaTh MpaBUIIA TTOJIB30BAHMS XUMHYECKOH ITOCY10M 1 TabOpaTOpHBIM 000pyI0BaHHEM, a
TaKKe MpaBuiia 00paIleHNs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSIMU IO BBITIOJTHEHHUIO
abOPAaTOPHBIX XMUMHUYECKUX OIBITOB II0 TONYYCHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yrIIeKHCIIOTO Ta3a);

® MPOBOAUTH pEaKIW{, NOATBEP)KAAIONINE KAYeCTBEHHBI COCTaB pa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOPHI-, OpOMHA-, HOOHUI-, KapOoHat-, (ocdar-, cuaukar-,
Cy.]'[b(baT-, TUAPOKCUIA-NOHBI, KaTHUOHBI AMMOHMU u M OHBbI HN3Y4YCHHBIX MCTaJJIOB,
MIPUCYTCTBYIOIINE B BOAHBIX paCTBOPaxX HEOPraHNMIECKHUX BEIIECTB;

® [PUMEHSTH OCHOBHBIE ONEPALUH MBICIUTEIBHON AEATEILHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHUE,
O606HICHI/IC, CUCTEMATU3allvI0, BBIABJICHUC MTPUYNHHO-CICACTBCHHBIX CBsI3eH — JJIA U3yUYCHUA
CBOMCTB BEIIECTB M XUMHUYECKUX PpEAKLMH, €CTECTBEHHO-Hay4YHbIE METOIbl IIO3HAHUS —
HabJroIeHne, N3MEPEHUE, MOJICITMPOBAHUE, IKCIIEPUMEHT (PEeaibHbIA M MBICIICHHBIN ).
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TEMATHUYECKOE INIAHUPOBAHUE
8 KZIACC

Ne

HaumeHnoBanue pa3aejioB 1 TEM

KoinuyecTBO 4acoB

KonTtposbHble

IIpakTu4eckune

DJIeKTPOHHbIe (LU poBbIE)

n/n NMpOrpamMmbl Bcero o0pa3oBaTeJibHbIe pecypchl
padoThI padoThl
Paznen 1. IlepBoHayaibHble XUMHYECKHE TIOHSITHS
11| eorecmsosmams m apakoeerol 5 2 Bxomiorexa LIOK
' CeTEeTROs P eeKo https://m.edsoo.ru/7f41837¢c
JIeSITEIFHOCTH YeJIOBEKa
butmorexa [JOK
1.2 B 1 1
CLHIECTBA 1 XHMHITICCKHE pearivin > https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nes 2. BakHeiilme npeacTaBuTe/ 1M HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Iloustue 06 6 1 Bbubmoreka [JOK
' OKCHax https://m.edso0.ru/7f41837c
29 Bonopoa.IlonsTtue o xucnorax u 8 1 Bbubmmoreka [TOK
' cosix https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsl. [lonstue 06 5 1 1 bubmmoreka [JOK
' OCHOBAHHMSIX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 bubmorexa IIOK
' HEOPraHWYECKUX COEUHEHUI https://m.edso0o.ru/7f41837¢c
Uroro no pazaeny 30

Paznen 3. Ilepuoguyecknii 3axkon u Ilepuoanueckasi cucrema xumuueckux jiemeHToB Jl. . MengeneeBa. Ctpoenue aroMoB. Xumnueckasi
cBs3b. OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIINU

3.1

[Tepuoanueckuii 3aK0H U
[lepnognueckas cucrema
XHUMUYeCKuX 3yieMmenToB /. M.
Menpene-eBa. CTpoeHue aToma

bubmorexa IIOK
https://m.edsoo.ru/7f41837c¢
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XUMHUYECKas CBA3b.

I[TPOI'PAMME

Bubnaunorexa LIOK
3.2 g;tigﬁ;ﬁ;lme pearn 8 https://m.edso0.ru/7f41837¢
Bbubmmoreka IIOK
Hroro no paszeny 15 https://m.edsc])_g).ru/7f418370
PesepBHoe Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmmyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
Konrposnbhbie | IlpakTuueckue
n/n MPOrpaMMbl Bcero o0pa3oBarejbHbIE
paéoThI padoThI
pecypcsbl
Pa3nen 1. BenecTBo U XuMH4YecKHe peakuun
[loBTOpEeHME 1 yriayOieHue 3HaHUH bubmmoreka [JOK
11 5 1
OCHOBHBIX Pa3/iesioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmorexa LIOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTUYECKAS TUCCOLIALIUSL. 8 1 1 butmorexa [JOK
' XUMHUYECKUE PEaKIMU B PacTBOpax https://m.edso00.ru/7f41a636
Uroro mo paznemy 17
Pa3nen 2. HemeTasibl 1 UX cOeTMHEHUSsI
21 OO01as xapakTeprucTUKa XUMHIECKHX 4 1 bubmmorexa LIOK
' anemenToB VIIA-rpymmel. [anoreHs https://m.edso00.ru/7f41a636
22| amewerton Vi, Copnee 6 Bromiorera LIOK
' PYIHEL 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
s | e s |7 .| momosor
' DICMEITTO PYHHBL ASOT, GOCROP https://m.edsoo.ru/7f41a636
COEIMHEHUS
24| smewertos Nacrpymm. Yrsepotn . 1 , | BeOmorlOK
' . PYITEL poa https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COSANHEHUS
Uroro no pazneny 25
Pa3znen 3. Merauibl M X COeAMHEHNSA
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3.1 OO01Me cBOiiCTBA METAILIO 4 bubmorexa LIOK
' HIHE CBOMCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubmoreka IIOK
2 B I 1
3 AXHEHIIe METAIUIBI U UX COSIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro no pazaerny 20
Pasznen 4. Xumus u okpyskaionias cpeaa
4.1 B TBA X MaTEPUAJILI B )KU3HU YEJIOBEKA 3 bubmorexa TIOK
' ettec b 3 cloBe https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
p BHOE BhEMSL 3 bubmuorexa IIOK
C3EPBHOC BpE https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nu(ppoBbIE
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumun. Posb Xxumuu B 1 bu6moreka IIOK
KU3HHM 4yenoBeka. Tena u BemecTra 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MeTO/aX TO3HAHUS B 1 bubmumoreka [IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1

3 «[IpaBuiia paboOTHI B 1a00OPaTOPHH H 1 1 bu6morexa [IOK
NpUEMBI OOpAILIEHUS C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
n1abopaTOpHBIM 000PYIOBAHUEM»

4 YucTele BEIIECTBa U CMECH. 1 bu6moreka [JOK
Crioco0s! pazzeneHus cMeceit 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTueckas pabota Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa IIOK

A N PHMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHMCTKH MIOBAPEHHON COJIN)»
but6moreka [JOK
6 A 1
TOMBL I MOICIYIIH! 22.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XuMHYeCKHe SJICMCHTEL. 3HAKU 1 bu6moreka [IOK
(CHMBOJIBI) XUMHYECKHX JIEMECHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

8 ITpocThie 1 CIIOXKHBIC BEIIECTBA 1 bubmiorexa [JOK

P o 29.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 Bu6mmorexa [IOK

YIPHOS YA 03.10.2023 | https://m.edsoo.ru/ff0d2d50
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3aK0H MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYecKas GpopMmya. bubmmorexa [{OK
BaneHTHOCTh aTOMOB XUMHYECKHX 06.10.2023 | https://m.edsoo.ru/ff0d2eae
AJICMCHTOB
OTtHOCHUTENbHAS aTOMHAs Macca.
11 OTtHOCHTENBHASI MOJICKYISIpHAsI bubmiorexa [JOK
YA 10.10.2023 |  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70711 XHMHYIECKOT' O bu6moreka IIOK
AJIEMEHTa B COCTMHEHUH 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Monb. bubmumoreka [IOK
MousipHast Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 OHU3NYECKUE U XUMUYCSCKHEC SIBICHUS. bu6moreka [IOK
XuMuueckasi peaxius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycJIOBUS TPOTEKAHUS bu6motexa [IOK
XUMUYECKUX PEaKITUM 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUSI MacChl BEILIECTB. bubmmorexa [{OK
XuUMHUYECKHE YpaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
BrIyuciieHrs KOJIM4ecTBa, MacChl
17 BEINIECTBA MO YpaBHEHUSIM bubmrorexa [JOK
n P . 07.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHH
Kn
18 e;(CCI/PIIg I(/I:j: H;H);EII\/I/[: qe::;());(eHHa bubmorexa LIOK
peardl A P ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — yUY€HBIi1-
19 sHIMKIoneauct. O6o0meHue u bubmiorexa [JOK
: ARCT: Hul 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alMs 3HAHUH
20 Kontponenas padora Nel mo teme bu6mmotexa [IOK
«BerecTBa 1 XMMHUECKHE PEAKIITN 17.11.2023 | https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmech razos. Cocras
21 Bo3ayxa. Kuciopon — ajeMeHT u Bu6mmorexa [IOK
o pod 21.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BemuecTBo. O30H
dusnyecKre U XUMHY ECKUE
99 CBOICTBa KUCIOPOJA (PEeaKIIu bubmmorexa [{OK
okucieHus, ropenue). [lonstue o6 24.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIax
CrniocoObl mostyue ciopoja
23 n;60 aTIz 1:/11;1 quH(I;Il\sl[ILI:IHJiIeHI;(iTI]?I bubmorexa [OK
patop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoii 3(hHeKT XUMHIECKOM
24 peaxiifu, MOHSATHUE O bu6motexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- 01.12.2023 | https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUCCKUX PEAKIIUIX
TormmBo (HePTh, yTOiIb U METaH).
25 3ar $I3H€I§I/qul;O3 yia CIOCOOBI iro bubmorexa [JOK
P AV 05.12.2023 |  https://m.edsoo.ru/ffod4c4a
MPEOTBPAIICHUS
IT 6ota Ne 3
e HpaKanch:/IKafI pa6cP)ITa * 0 TeMe Bu6morexa 1[OK
(I0TyReHIe n codupatme 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOpOJia, U3YYECHUE €r0 CBOWCTBY
97 Bonopon — anemeHT u mpocToe bubmotexa IIOK
BemiecTBo. Haxoxaenue B mpupojae 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusnyecKre U XUMHY eCKUE
28 cBoiicTBa Bojopoaa. [IpumeHnenune bubmiorexa [JOK
AOPOAS. 1P 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 [TonsATHE O KUCTOTAX U CONAX buomorexa [JOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
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30 CriocoObl MOJTy4eHus BOJIOPOa B bubmmorexa [{OK
nabopaTopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckast pabora Ne 4 mo Teme

31 «HponyquHe u Eo6npaHHe BOZ0pOJA, buomiorexa LIOK

. 26.12.2023 | https://m.edsoo.ru/ff0d4f42
W3Y4YCHHE €r0 CBOHCTBY»

39 MonsipHblil 00bEM ra3oB. 3aKoH bubmoreka [IOK
ABoraapo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienns o0néMa, KOJIUYECTBA

33 BEILlECTBA I'a3a [0 €ro U3BECTHOMY bubmorexa [JOK

. 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Brruncnenus 065EMOB ra3oB 1mo
34 YpaBHEHHIO PEaKIIMA Ha OCHOBE bubmorexa [IOK
. - 12.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B

35 dU3MYEeCKUEe U XUMHUYCCKUE bubmumoreka [IOK
CBOMCTBA BOMBI 16.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstue 06 bubmmorexa [{OK
MHANKATOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuUTENb.

37 Hacelmennbie 1 HEHACHITIIEHHBIS bubmnoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIeCTBA 23.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpaxkTueckas pabota Ne 5 mo reme

38 «IIpuroroBiieHHEe pacTBOPOB C bubmmorexa [IOK
orpeeIEHHON MacCOBOH JT0JIei 26.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEMIECTBAY

39 KonTponbHas padora Ne2 o teme bu6morexa [IOK
«Kucnopon. Bogopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
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40 OKcubl: COCTaB, KJIacCu(puKaIus, Bbub6morexa IIOK
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnne u XuMHUYECKHE CBOMCTBA

41 KI/ICJIY:THBIX OCHOBHBIX H bubmmorexa [IOK

’ 06.02.2024 | https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB

42 OcHOBaHHUS: COCTaB, KJIacCU(DUKALINS, bu6moreka [JOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHne u XuMHYECKHE CBONCTBA bu6moteka [IOK
OCHOBaHHI 13.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccuduxanus, bu6moreka IIOK
HOMEHKJIaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [Tony4yenne u XuMHYECKHE CBONCTBA bu6morexa [IOK
KHUCIIOT 20.02.2024 | https://m.edsoo.ru/ffodfee2
Comu (cpenHue): HOMEHKIATYPa,

46 cnocof(ibllj HI:)J]y‘—I)eHI/IH, XI/IMI/I‘—IZ(I?KI/IG Bu6mmorexa [IOK

. 23.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTueckas padota Ne 6. Permenune

47 SKCIEpPUMEHTAJIBHBIX 33/1a4 10 TEME bu6moTteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COETUHEHUN
I'eneTnueckas CBSI3b MEX

48 KJlaccaMu HeopraHqucmiy bubmorexa LIOK

. 01.03.2024 | https://m.edsoo.ru/00ad9a50
CO€TMHECHUM

49 O0o001IeHNE U CUCTeMaTH3aIUs bubmmoreka [IOK
3HaHUU 05.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbenas pabora Ne3 o teme

50 "OCHOBHBIE KJIaCCHl HEOPraHUYECKUX Bu6mmorexa [IOK

. 12.03.2024 | https://m.edsoo.ru/00ad9ela
COCJTMHECHUM
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[TepBbie MONBITKN KJIaCCUPUKAUN
ol XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O bubmioreia LIOK
15.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXoJHbIX 3JIEMEHTOB
[Tepuoanyeckuii 3aK0H 1
59 Ilepnonnueckas cucrema bu6mmoteka [IOK
XUMHUYEeCKuX 35eMeHToB . 1. 19.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuossl, rpymbl, HOATPYIIIBI bubamorexa LIOK
22.03.2024 | https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX bu6morexa [IOK
snep. 3oTorbl 02.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI04€eK
55 aToMOB 3J1eMeHTOB [lepuoanyeckoit Bu6mmorexa [IOK
05.04.2024 | https://m.edsoo.ru/00adaébc
cuctemsl [. . Menneneena
XapaKkTepucTuKa XUMHUYECKOT0
56 AJIEMEHTA T10 €r0 MOJIOKEHUIO B bubmumoreka [IOK
[Tepuoamyeckoii cucreme /1. U. 09.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAyKU U IIPaKTUKH. []. bubmoreka [IOK
W. MenneneeB — y4&€Hblii, megaror u 12.04.2024 | https://m.edsoo.ru/00ada96e
rpaXkIaHuH
58 DJIEKTPOOTPHUIIATEIIBHOCTH ATOMOB bu6morexa [IOK
XUMHYECKUX JIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 Wonnast xumudeckas CBS3b Bu6mmorexa [IOK
19.04.2024 | https://m.edsoo.ru/00adac34
50 KoBanenTHas noisipHast XaMuueckas bu6morexa [IOK
CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanenTtHas HenossipHas 1 bubmmorexa [{OK
XUMUYECKas CBS3b 26.04.2024 | https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 Crenetth OKHCICHIA L 30.04.2024 https://m.edsocI)J.:ru/OOadanS
63 OKHCIUTENBPHO-BOCCTAHOBUTEIIbHbBIE 1 bu6mmoteka [IOK
peaxkuuu 03.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTETN U BOCCTAHOBUTEIIN 1 Bu6mmorexa [IOK
07.05.2024 | https://m.edsoo.ru/00adb076
o | o
CBS3Ey 10.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O0o01IeHue U 1 bu6morexa [IOK
cUcTEeMAaTU3aLMs 3HAHUN 14.05.2024 | https://m.edsoo.ru/00adb33c
67 Pe3epBHblii ypok. O00011eHNE U 1 bu6mmoreka [IOK
CHUCTEeMaTH3aIus 3HaHUI 17.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001IeHE U 1 bu6mmoreka [IOK
CHUCTEMATHU3aLUS 3HAHUHN 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME
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9 KUIIACC

Kosu4yecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Ileproanyeckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bu6motexa [IOK
XUMHYECKHUX 351eMeHTOB []. M. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenpeineeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOMCTB XUMUYECKHX DJIEMEHTOB 1 bubmorexa [IOK

. 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanuys 1 HOMEHKIaTypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudueckoil ¢BI3U U THUIIBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
Konrtponenas padora Nel mo teme
«[ToBTOpEHUE U yriyOIeHNE

5 . 1 1
3HaHUH OCHOBHBIX pa3/elioB Kypca 19.09.2023
8 Kiacca»

Krnaccudukanus xummudeckux

6 €aKIMI 10 Pa3InYHbBIM 1 bubmorexa LIOK
P P 22.09.2023 | https://m.edsoo.ru/00adbch0
MpU3HaKam
[ToHsiTHE O CKOPOCTU XUMHUUYECKOU

7 eakiuu. [ToHsITHE O TOMOT€HHBIX 1 bubmiorexa [JOK
PCAKHHi. 26.09.2023 | https://m.edsoo.ru/00adbe9a
Y TE€TEPOr€HHBIX PEaKIIMIX
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[ToHsiTHE O XUMUYECKOM

paBHOBecuu. DakToOpbl, BIUSIOLINE
bub6morexa IIOK

8 Ha CROpOCTh XHMITICCKON peaKiin 1 29.09.2023 | https://m.edsoo.ru/00adc28c

U IMOJIOXKCHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHUCIUTETBHO- 1 bu6moreka [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU 03.10.2023 | https://m.edsoo.ru/00adcade

Teopus 31eKTPOIUTUIECKON

10 nccoruanuy. CHILHBIE U CIIa0bIe 1 Bubmorexa [IOK
A HHat. 06.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTP O THI

11 HonHble ypaBHEHUS peakIuii 1 bubmotexa [IOK

10.10.2023 | https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHHI B CBETE MPEACTABICHUI 1 bubmmorexa [{OK
00 DIEKTPOTUTUIECKOM 13.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOIUAIIUN
XuMHUYECKHE CBOMCTBA COJIEH B
13 BETE IT TaBJICHUH 00 1 bubmmorexa [IOK
CRCTE HPEACTABICHII O 17.10.2023 | https://m.eds00.ru/00add8b2
ANEKTPOIUTHIECCKOM TN CCOITUAIINN
but6moreka [JOK
14 IT i 1
OFAITHE O THAPOITHSE COTen 20.10.2023 | https://m.edsoo.ru/00add9d4
15 OO0o001IeHNE U CHCTEMaTU3AIUS 1 bubmmoreka [IOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[TpaxkTnueckas padora Ne 1.
16 «PermeHne 3KCepruMEHTAILHBIX 1 1 bubmorexa TIOK
p 27.10.2023 | https://m.edsoo.ru/00addbfa
3a7a4»
17 KonTtponsnas pabora Ne2 mo teme 1 1 bu6morexa [IOK
«ONeKTPOIUTHYECKas 07.11.2023 | https://m.edsoo.ru/00addecO
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AUccoLag. XUMHUYECKUE
peaxkiiuu B pacTBOpPax»

O01as xapakTeprucTUKa
asi XapakTePHCTHK bu6moreka [JOK

18 X it 1
FaJIOTCHOB. AHMUHCCKHE CBOUCTBA 10.11.2023 | https://m.edsoo.ru/00addfe?

Ha IpUMepe XJIopa

XnopoBogopox. ConsiHas KHCI0Ta,
p p bu6moreka [JOK

19 7 1
XUMITCCKIE CBOMCTRA, HOIYHEHHE, 14.11.2023 | https://m.edsoo.ru/00ade104

IIPUMECHEHUE

[TpakTuyeckas pabora Ne 2 o Teme
20 «[TomydeHue CoNSTHOM KMCIIOTHI, 1 1
HU3y4YEHUE €€ CBOMCTBY

but6moreka [JOK
17.11.2023 | https://m.edsoo.ru/00ade348

Beruucnenus no ypaBHeHUsAM
Bbub6morexa IIOK

21 i 1
XUMHHCCIHIX PCAKH, CCII OIH 21.11.2023 | https://m.edsoo.ru/00ade488

W3 PEareHToB JaH B U30BITKE

29 OO01as xapakTepUCTHKa 3JIEMEHTOB 1 bubmumoreka [IOK
VIA-rpynmsr 24.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTtponHble MoaUpUKALUN

93 cepbl. Haxoxaenue cepsl u e€ 1 bubmmoteka [{OK
COEJIMHEHU B MPUPO/IE. 28.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEPBI
CepoBoniopon, CTpO€HHUe,

24 q)nl;)nqei[Kiei XI/I]I;\)/II/IIIGCKI/IC 1 bubmiorexa [JOK

N 01.12.2023 | https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunebl cepsl. CepHas KHCIIOTA,
25 ¢bu3nyeckre U XUMHYECKHe 1 Bu6mmorexa [IOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHHE

26 XUMHUYECKUE PEaKIINH, JISKAIINUE B 1 but6moreka [JOK

OCHOBE TPOMBIIIUIEHHOTO CIIoco0a 08.12.2023 | https://m.edsoo.ru/00adec8a
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IIOJIYYEHHUSI CEPHOM KHUCIIOTBHI.
XUMHUUYECKOE 3arpsi3HEHNUE
OKpY’KaroIlen CpeJibl
COCIMHEHHSIMH CEPBI
97 Beraucnenne MmaccoBoi 101 but6mmoreka [JOK
BBIXOJIa TPOAYKTa pEaKuu 12.12.2023 | https://m.edsoo.ru/00adec8a
OO61as XxapaKTepUCTUKa 3JIEMEHTOB
VA-rpynmsl. A30T,
28 pacanZ)ycHTpaHeHHe B IIPUPO/IE, bubamorexa LIOK
15.12.2023 | https://m.edsoo.ru/00adeea6
¢du3nyecKre U XUMHUYECKH e
CBOICTBA
AmMmuak, ero pundeckue u
29 XHMHYECKUE CBOMCTBA, MOTy4YEHUE bubmiorexa [JOK
’ 19.12.2023 | https://m.edsoo.ru/00adf004
U TIPUMEHEHHE
[Tpaktuyeckast pabora Ne 3 o Teme
30 «[Tonyuyenne ammuaxa, u3ydeHue Bu6mmorexa [IOK
. 22.12.2023 | https://m.edsoo.ru/00adf180
ero CBOWMCTBY
31 A3OTHas KUCIOTa, €€ pU3ndecKue bubmoreka [IOK
Y XMMUYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHnE HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAIIbHBIX
32 ynoOpenuit. XuMudaeckoe bubmorexa [IOK
. 29.12.2023 | https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOICH CPeIbl
COE/IMHEHHSIMU a30Ta
®ocdop. Oxeua pochopa (V) u
33 docdopHas kucaora, GU3NIecKue bu6morexa [IOK
1 XUMHYECKHE CBOMCTBA, 09.01.2024 | https://m.edsoo.ru/00adf68a
MONTyYeHHE
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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

Hcnonb3oBanue gpocharos B
34 Ka4yeCTBE MUHEPAIbHBIX 1 bubmmorexa [{OK
ynoOpenuii. 3arpsizHeHne 12.01.2024 | https://m.edsoo.ru/00adfc20
pUPOHON cpenbl pocharamu
Vraepon, paciipocTpaHeHHE B
35 npnpi;le, @E)mnl?lecxll)/le u 1 Bu6mmorexa [IOK
. 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHEe CBOMCTBA
Oxcuapl yriaepona, ux puznyeckue
1 XUMHYECKHE CBONCTRA.
36 DKOIIOru4ecKue mpooIeMbl 1 bubmorexa [IOK
’ 19.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YyTJIepoaa
(V)
N bubmmoreka [IOK
37 YrombHas KHCIOTa i €€ corli L 23.01.2024 | https://m.edsoo.ru/00ae006c
[TpaxkTnueckas pabota Ne 4 mo Teme
38 "Ilonmy4yeHune yrieKucaoro rasa. 1 1 bu6mmoreka [IOK
KauecTBeHnHas peaxius Ha 26.01.2024 | https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavaNBEHBIE MTOHIATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 1 bubmorexa HOK
30.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoa
. bu6moreka [JOK
40 Kpennit i ero coeautriers L 02.02.2024 | https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Petienne sxcriepuMeHTaIbHBIX 1 1 bu6motexa [IOK
3a1a4 0o reme «Baxuelimue 06.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETaJUIBl U UX COCIHMHCHUSY
[okyMeHT co3aaH B anekTpoHHow copme. Ne Xumusi ot 27.09.2023. VicnonHuTtens: Cannxosa W.C. B I/IEKTPOHHbBINA

Ctpanuua 31 13 38. CtpaHuua cosgana: 27.09.2023 11:20 ¥ TATAPCTAH


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

Kontponpenas pabora Ne3 o treme
bub6moreka IIOK

42 «BaxHeiiime HeMeTaILIb! 1 HX 1 1 09.02.2024 |  https://m.eds00.ru/00ae0e18

COCANHCHU A

OO61mas xapakTepucTuKa
XUMHUYECKUX IJIEMEHTOB —
MeTajIoB. MeTajaandyeckas CBSI3b U bu6moreka [JOK

43 1
MeTaJIJIuecKas KpycTaindecKas 13.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. duznueckue CBONCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAJLJIIOB.
bu6moreka [IOK

i 1
44 DJICKTPOXMMHUECKHI psin 16.02.2024 | https://m.edsoo.ru/00ae1156

HaIpsHKCHUM METaIoB

OO6mue crrocoObl MOTYYCHHS

MetasuioB. CiuiaBbl. Beraucienus
bubmumoreka [IOK

45 110 YPaBHEHHIAM XHMHIHCCKIX 1 20.02.2024 | https://m.edsoo0.ru/00ae1156

pEaKLUi, eCIIM OJUH U3 pearceHTOB
COJEP>KUT MPUMECH

46 IToHATHE O KOPPO3UHU METAIIOB 1 bubmmoreka LIOK
23.02.2024 | https://m.edsoo.ru/00ae1278

bubmmoreka [IOK
4 Hlenoie meranmst ! 27.02.2024 https://m.edsogru/Oan14b2

48 OKcUJIbI ¥ TUIPOKCUABI HATPUS U 1 bubmmorexa [IOK
KaJus 01.03.2024 | https://m.edsoo.ru/00ael4b2

49 [[lenouHO3eMENBHBIE METAIIIBI — 1 bu6moreka [IOK
KaJIbLIUA U Marsui 05.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxxnelimme coeTuHEeHUs KabIus 1 buomorexa [JOK
12.03.2024 | https://m.edsoo.ru/00ae15e8
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51 O60061eHnE U cucTeMaTH3ausl
3HaHUU 15.03.2024
59 JKEcTKOCTH BOAKI U CITOCOOEI €€ bu6moreka [JOK
YCTpaHECHHUSI 19.03.2024 | https://m.edso0.ru/00ae1886
[TpakTnueckas pabota Ne 6 mo Teme
53 "YKECTKOCTH BOJBI U METOMEI €6 bubmiorexa [IOK
" 22.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
N but6moreka [JOK
>4 Amomiii 02.04.2024 | https://m.edsoo.ru/00aelc64
55 AmoTepHble cBOICTBA OKCHIA U bu6muotexa LIOK
THJIPOKCH]IA 05.04.2024 | https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
5 Keneso 09.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIPOKCUIBL U COJH bubmmorexa [{OK
xenesa (1) uxenesa (1) 12.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01IeHue 1 cucTeMaTH3aIus
3HaHUI 16.04.2024
[TpaxkTnueckas pabota Ne 7.
59 Pemenue sxcrepuMeHTaIbHbIX bu6motexa [IOK
3aa4 o Teme «Baxuenmme 19.04.2024 | https://m.edsoo.ru/00ae3de8
METAJIJIBl M KX COCIIHCHHUS
Brruncnenus no ypaBHeHHUSIM
XUMHUYECKUX PEaKIUi, €ClIu OANH
50 U3 PeareHToB JaH B U30bITKE HIIN bu6morexa [IOK
COJICPXKHUT MPUMECH. Brruncienus 23.04.2024 | https://m.edso0.ru/00ael750
MacCOBOH JIOJIM BBIXO/A MPOIYKTa
peaKIuu

[okyMeHT co3aaH B anekTpoHHow copme. Ne Xumusi ot 27.09.2023. VicnonHuTtens: Cannxosa W.C.

Ctpanuua 33 n3 38. CtpaHuua cosgaHa: 27.09.2023 11:20

B I/IEKTPOHHbBINA
=® TATAPCTAH



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
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 O06o0mIeHne u cucTeMaTH3aUs 1
3HaHUI 26.04.2024
KonTtponsHas pabora Ned mo teme
62 «BaxkHeH1IIe MeTaJlIbl U UX 1 1 30.04.2024
COCITMHCHHUS
63 BemectBa u Matepuaisl B 1 bu6moreka [JOK
IIOBCEIHEBHOM JKU3HU YEI0BEKA 03.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE 1 bu6moteka [IOK
OKpYXKaloIen cpebl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumnu B penieHun 1 bu6muotexa LIOK
HKOJIOTMYECKUX TPOOIIeM 10.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0o01meHue u 1 bu6morexa [IOK
cUcTeMaTU3aLs 3HAHUN 14.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Pe3epBHblii ypok. O000111€HUE U 1 bu6mmoreka [IOK
CHUCTEMaTH3aIMsl 3HAHUH 17.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O0001IEHNE U 1 bu6mmoreka [IOK
CHUCTEMAaTHU3aLUs 3HAHUN 21.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xummns, 8 kimacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIECTBO
«M3narensctBO «lIpocBenienune
» Xumus, 9 kiacc/ Pymzutuc I'.E., ®enpaman @.1°., AkuronepHoe o0111ecTBO

«M3narenscTBO «IIpocBenienre»

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET
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Jlnct cornacoBaHua kK gokymeHTy Ne Xumunsa ot 27.09.2023
MHuuumnaTop cornacosaHusa: Canuxosa W.C. dupektop
CornacoBaHue nHnyumpoBaHo: 27.09.2023 11:21

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

1| Canuxosa U.C. 27.09.2023 - 11:21
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