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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yjapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOwed crparerun oOydeHus,
BOCIIUTaHUsI U Pa3BUTHA OOYYalOIIMXCS CpPEACTBaMHU YUEOHOIo IpEeaMeTa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO [10CJIEJOBATENbHOCT U3yUEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOIMKH yueOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUJaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHMsS OCHOBHOH 0Opa3oBaTEeNbHOM NporpaMMbl Ha YpPOBHE
OCHOBHOro 001m1ero obpa3oBaHusi, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YEeHUs XUMHMU Ha
YPOBHE LieJIel M3y4YeHUs IIPeIMeTa U OCHOBHBIX BUJIOB Y4eOHO-IIO3HABATENbHOM JEATEIbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOTO COJIePKaHMSL.

3HaHUEe XUMHUH CITY)KHUT OCHOBOU [T (JOPMUPOBAHUS MHUPOBO33PEHHS 00YJaIOLIETOCs, €T0
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O IMYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTU4eCcKoil, MUIIEBOM U 3KOJIOrMYecKOr 6€30acHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHONW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
PO eCCHOHAIBHON e TETHFHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4e€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
yueOHOro MpeMeTa, KOTOPBIH SIBIISIETCS eAarorn4eck aJanTHPOBaHHBIM OTpaXKeHHeM 0a30Boi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CHCTEMBI
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CTPYKTYPHO OPraHU30BaHbl IO MPHUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHsI 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IPEACTABICHHUN Pa3HOIO0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YUYEHUS O CTPOEHUH aTOMA U XUMUYECKOU CBS3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIBHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOTHSS
GyHKIIMN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOJIYUEHUS U3YYAEMBbIX BELIECTB.

OcBocHHE MPOrpaMMBI 0 XHUMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUS B Hayke. M3yueHne xumuun
MIPOUCXOUT C MIPUBIICUSHUEM 3HAHU U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMeTOB: «OKpy KAt
MHUp», «buomnorus. 5—7 kiaccs» U «Pu3uka. 7 Kiacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHPOBO33PEHYCCKOTO XapakTepa, s3bIKa HayKh, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XMMHYECKUX PEaKIui, B
dbopMUPOBAaHUM ¥ PA3BUTHH [MO3HABATEJIBHBIX YMEHUH M UX NIPUMEHEHUU B Yy4eOHO-
MO3HABATENBHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MPaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B MTOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOT'O OO0IIEro OO0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
MPUOOpPENH TaKKe LeH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHUIO PEIIEHUH, CIMOCOOHON aJanTHpOBAaTHCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS HA CHCTEMaTHYECKOE TMPUOOIIEHHE OO0YyJaromuXxcs K
CaMOCTOATENIbHOM  ITO3HABAaTEJIbHOW  JIESATEIBbHOCTH, HAyYHBIM  METOJAM  IIO3HaHU,
(GbOopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHre YCIOBH, CIHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
pa3HoOOpa3HON MEATEIHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAYCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUHN OOBSICHATH M OIICHUBATS SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIONIB3Ys 3HAHUS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, MPUMEHSITh WX TPH PEHICHUU MPOoOJIeM B MOBCEIHEBHON
J)KU3HU U TPYAOBOM AEATEIBbHOCTH;

— (opMupoBaHue y 00y4aroMuXcs TYMAaHUCTUYECKUX OTHOIICHHM, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWHA I BBIPAOOTKM JKOJOTHUYECKH IEJIeCOO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbS M OKPYXKAIOIIEH MPUPOIHON

CpEabI,
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— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBEIOODY
npoduiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 52 ot 25.08.2023. McnonHutens: BaguHa IM.K. 0 AIEKTPOHHbINA
CtpaHuua 4 n3 38. CTpaHnua cosgaHa: 16.04.2024 13:01 =¥ TATAPCTAH



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

IIpeamer xumuu. Poilb XMMHUM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecTBa. Gu3nyecKkue CBONCTBA BEECTB. ATperarHoe cocrtosiuue Bemects. [lonsatue o merogax
NO3HaHUA B XuMHH. Yuctele BenectBa 1 cMecH. CriocoObl pa3feseHus CMecen.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

Konungectso Beniecta. Mosb. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI U YUCiIa
CTPYKTYPHBIX eIMHUI] BeulecTBa. Pacuérel mo GpopMynaMm XUMHUECKUX COCAMHEHUI.

@uznyeckue M XUMHYECKHE SBICHMSA. XHMMUYECKas peakuus U € MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BelecTB. XUMUUeckue ypaBHeHus. Kiaccupukanus XUMHUUECKUX peakiui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpPaTopuu M NMpUEMaMU
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHUe CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) siBIeHUH, HaOIro1eHue u
OIKCaHKEe NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakIuil (pa3iokeHue caxapa, B3auMoJieicTBue
CepHON KHUCIIOTHI C XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (II) mpu nHarpeBanuw,
B3anMoJieiicTBHe kene3a ¢ pactBopoM conu Meau (1I), n3ydyenue cnocoGoB pasaeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JAaHUE MOJCIEH MOJIEKYJ
(IIapoCTepKHEBBIX).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopona B mpupojie, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peaKkIi TOPEHUs).
Oxcunpl. Ilpumenenune xkucimopoga. CrocoObl HOJMy4YeHHs KHUCIOpoja B JabopaTopuud H
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOPOJIA.

TemoBoil 3(ddexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BeriecTBo. Haxoxxaenue Bogopoaa B npupojie, hpuzndeckue
¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCcOObI moyyeHus. Kuciors! u comu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE PacTBOpBL. PacTBOpMMOCTH BewiecTB B Boae. MaccoBas 10/l BEIECTBA B
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pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHUE MNPUPOJIHBIX BoA. OXxpaHa UM OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKcHJI0B. PU3nNUECKHe U XUMUYECKHUE CBOMCTBAa OKCUAOB. [lonyueHnne okcuioB.

OcHoBanus. Knaccudukanuss ocCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. Ouznyeckue u XUMHUYECKUE
cBorcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckast CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii Ixkcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJEpKaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3laMu OKCHJOB M ONUCAaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHuE, paclo3HAaBaHUE U
U3y4eHUEe CBOMCTB Bojopona (TopeHue), B3aumozeiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJCHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM J0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJBI C MeETaljlaMHM (HaTpUeM WU KaJbl[eM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJroIeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpOM CepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEHUTpaIM3al1H, IT0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJTHOTO METAJlIa IPYrUM
U3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTANBHBIX 3aJad MO0 TeMe «BaxHenmmue Kiaccsl
HEOPTraHWYECKUX COCITHUHEHUI.

IHepuoauvecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
Menpaeseea. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUIECKIX dJIeMEHTOB. [IoHATHE O TpyIIax cXOIHBIX
AJIEMEHTOB (IIeJIOYHBIE U IIE€T0YHO3EMENbHbIE METAIIJIbl, TaJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIE OKCUABI U TUAPOKCUIBIL.

[lepuonnueckuii 3akoH. llepmoamyeckas cucrteMa xuMuueckux osnemeHtoB . H.
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI dJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX s17ep. M30T0onBI. D51eKTpoHBI. CTPOEHHE 3JIEKTPOHHBIX
oOonouek aroMoB mepBbIx 20 Xumuueckux nsyemMeHTOB Ilepuoanueckoit cucremsr [I. W.
MenneneeBa. XapakTepucTUKa XUMHYECKOTO JIEMEHTA M0 €ro MoJIoKeHUIo B lleproanueckoin
cucteme /1. 1. Menaeneena.
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3aKOHOMEPHOCTH U3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyNIIaM U IEPUOIaM.

3nauenue Ilepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Ipolecchl OKucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, POBEIEHUE OIBITOB, WILIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUHU PA3JIOKEHUS, COETUHEHHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCIOIB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU IS OTAEJbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE IOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KJacCU(pUKalus, NEePUOAUYHOCTb, HAONIOJEHHUE, HKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHHUE, MOJIENb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusa: armochepa, ruapochepa, MuHepasibl, TOpPHBIE MOPOJIBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4eckux diemeHtoB J[. .
MengeneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B W3MEHEHHHM CBOWCTB XHUMHYECKUX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoii CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTD CBOMCTB BEILLIECTBA OT THIA KPUCTAIINYECKON PEIIETKU U BU/1a XUMUYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUEeCKHX peakuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIYy M COCTaBy
YUYaCTBYIOUIMX B PEaKIMH BEIECTB, 10 TEMJI0BOMY 3P (PEKTY, M0 H3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajaus3aropa). OJK30- H
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKNE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckoi peakuuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
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karanuse. [IonsaTue 0 XuMu4eckoM paBHOBECHH. DAKTOPBI, BIMSIOIMIME HA CKOPOCTh XMMHYECKON
peaKLuy U MOJI0KEHUE XMMHUUECKOIO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 2IEKTPOIUTHYECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M IMCCOLMALUN BEILECTB C Pa3IMYHBIMU BUIaAMU XUMUYECKOU CBsA3H. CTeneHpb
nucconanuu. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUI M COJIEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakIud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaATpHs),
UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLEcCca IUCCOLMALUN
KHCJIOT, 11eJ104€el U cosiel (BO3MOKHO UCII0JIb30BAHNUE BUE0 MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN (FOpEHHE, peaKluu Pa3JIoKEHUsI, COCAUHEHUs), pacliO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMi HAa MOHBI, pELICHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHUYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJIE€HUE B IPUPO/IE.

OOmast xapaktepuctuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (uU3NyYecKHe CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAM(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYecKHe M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBa
(ob1mre Kak MmpeacTaBuTeNsl Kilacca KUCIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOTy4eHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOoi KUCIIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHas peakius Ha cyiabdar-uoH. HaxoxaeHue cepel um €€
COEIMHEHUI B NpUpoAe. XUMHUECKOE 3arpsA3HEHUE OKPY/KAIOLIEH Cpellbl COEAUHEHUSAMH CEPbI
(KHCTIOTHBIE I0XKIH, 3arPsA3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBpAILICHHS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEeHHE B IMpHUpoJe, (U3NYECKUEe H
XuMHueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUax, ero pu3ndyeckue 1 XuMHUYecKre
CBOWCTBA, MoJlyueHue U npuMeHenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,

8
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npuMmeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJIyueHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAloLEH Cpeibl COSAMHEHUSMU a30Ta (KUCJIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3MAyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dochopHas kuciora,
dusznyeckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrtepucThka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XUMUIECKUe CBOMCTBa. AncopOuus. KpyroBopoT yrieponia B mpupoe.
Oxcuapl yraepona, ux (GU3NYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4eHHE U TIPUMEHEHHE. DKOJIIOTHYEeCKHEe MPOOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TII00AIbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3(PQeKT. YronbHas KHCIOTa U e
conmu, uX (pU3MYEecKHe M XHMMUYECKHE CBOMCTBA, IMOJydeHHE W TNpuMeHeHue. KauecTBeHHas
peakiusi Ha KapOoHaT-HOHBL. Vcnonap3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIEHHOCTH
U CEeNIbCKOM XO3SICTBE.

[lepBoHavasnbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COEIUHEHMSX YIJIepojaa
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, TJIUIEPUH, YKCyCHast KucioTa). [IpupoaHble HCTOUHUKH
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IOHSITHE O OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax,
yriaeBoJax — M HMX POJIM B JKU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYeCKHX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
CoenuHenus kpemHuss B npupoje. OOmmue mnpenacrasieHus o0 okcuae kpemuHus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCITIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMIIEHHE C OO0paszliaMH XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YEeHHE XMMHUECKUX CBOMCTB pa30aBiIeHHON cepHOMU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HaKa eé
IIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeNUHEHUIN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uOH U 3ydeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEpPHUATIOB), H3Y4YEHHE MOJeNeld KpPUCTAJUIMUECKUX pelmeEToK anMmasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C TPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
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yraéM U yCTPOUCTBOM MTPOTUBOIa3a, MolydeHune, CoOupaHue, paclo3HaBaHUE U U3y4YEeHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHWE KAayeCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBI M
W3y4YECHUE TMPU3HAKOB HX MPOTECKAHHS, O3HAKOMJIEHHE C MPOAYKUHUEH CHIJIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme HeMeTalyIbl U UX
COCIMHEHUS.

MeTa/libl M X COCAMHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepuonndeckoit cucreme xumuueckux siaeMeHToB Jl. M. MeHnaeneeBa u CTpoeHUsT aTOMOB.
Crpoenue MeramioB. Mertaminyeckas CBSI3b M METAUIMYECKAs] KPUCTAIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MeTayioB. O0mme croco0bl MoiydeHuss MeTaIIoB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
CHocoOBl 3alMTHl WX OT Koppo3uu. CruiaBbl (CTalb, YyryH, AIOPATIOMUHUM, OpoH3a) M HX
MIpUMEHEHUE B OBITY U TIPOMBIIINIEHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [IpumeHenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaJIbLUI: MOJI0KEHKE B [lepruonnueckoi cucteme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
Pu3nyecKue U XMMHUYECKUE CBOMCTBA MAarHus W Kajablus. BakHellne COCIMHEHUS KalbLUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U THUIPOKCH/IA AIIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (III), ux cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3llaMHi METAJIOB U CIIABOB, MX (PM3HMUYECKUMHU CBOMCTBAMH, U3YUCHHUE
pPe3yNbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHNE BUAEOMATEPUAIOB), 0COOEHHOCTEN
B3aMMOJICHCTBHUS OKCHJA KajbI[Usi U HATpuUsi C BOJMOM (BO3MOXKHO HCIOJBb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
Kucinoposie  (BO3MOXKHO  HCIIOJNB30BAaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajabllus, alFOMHHUS, ITMHKA, kene3a (II) u xenmesa
(IIT), meau (II), HaGmroieHKEe W OMKMCAHUE IMPOLIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HaTpus,
KaJIisg ¥ KaIbIHs (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCHIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuasnbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe McHosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M

OTpaBJIECHUSIX.
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XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaeabHas JOMycTUMasi KOHIEHTpalus
BeecTs, ganee — [1JIK). Poxb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H NPHU U3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
Yyepes3 UCIOJIb30BaHKE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHITHH, SIBISIOUINXCS
CHUCTEMHBIMU ISl OTAEJbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJOTHSI, MaTePHAIIBL.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAILITHYECKAsl PeIIETKA, CIUIaBbl, (PU3NUYECKIe BETMUNHBL, €TUHUIIBI
U3MEPEHHMS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, s3KocucTeMa, MUHEpaJIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO o0Imiero oOpa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4€HUsI XMMUHU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM € TPAJMLHAOHHBIMU POCCHHCKMMM  COLMOKYJIBTYPHBIMM ¥  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JInuaOCTHBIC PE3yJabTaThl OTpaXarOT T'OTOBHOCTH O6yanOIHHXC$I PYKOBOJACTBOBATHLCA
CUCTEMOM TTO3UTHBHBIX IECHHOCTHBIX OpI/IeHTaLII/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HAYeHUsS XMMHUYECKOM HAyKH B JKH3HH COBPEMEHHOro OOLIEeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUel 0 MepeaoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoilcTBe
MHpa 1 00IIeCTBa;

2) rpaIaHCKOI0 BOCIIUTAHMS:

MNpEaACTaBJICHHUA O COLNMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06HI€CTB€HHO HOJICSHOﬁ,
yueOHOMCCIIe10BaTeNbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM /1€ATEIbHOCTH MPH BBIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHUH XMMUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW AesTelnbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEACHHE U MIOCTYIKH CBOMX TOBapUILEH C TO3UIMN HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  NPEJACTaBICHHUS O  BELIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIII€ COBPEMEHHOMY YPOBHIO Pa3sBUTHUS HAYKH M COCTaBJIAIOIIUE OCHOBY I
MOHUMAaHMs CYIIHOCTH HaAy4YHOM KapTHHBI MUPA, IPECTAaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C NIPUPOJHON CPENIOi, O PO XMMHUHU B TIO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJIyYEHHWE HOBBIX 3HAHUU MO XHMHH,
HEOOXOAUMBIE I OOBSACHEHHS HAOIIOJaeMbIX TPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEILHON PadOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOd, NOCTYMHBIMU TEXHHUYECKHMMH CpPEICTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popmupoBaHus KYyJIbTYPHI 310POBbS:

OCO3HAHHUE NECHHOCTH ) XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 JKU3HU, OCO3HAaHME IOCJIEACTBUN M HENPUSATHE BPEAHBIX IPUBBIUECK
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(ymoTpeOneHus: ajaKorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIIOACHHUS TpaBUII
0€30I1aCHOCTH MTPU OOPALICHUH C XUMHUUECKUMH BEIIECTBAMH B OBITY U pEAIbHOM KU3HH;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYAY U pe3yibTaTaM TPYIOBOH JESTEIHLHOCTH, B TOM YHCJIE HA OCHOBE TPUMEHEHHS TPEAMETHBIX
3HAaHUW 1O XHUMHUHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHOW TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHoi mnpodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOdEeCCHOHAIBHON CpeIE;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3ZHU JIFO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOJTyJYaeMble IPU U3YYCHUH XUMHUH, JJIsl peLICHUS 3a/1a4,
CBSA3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Cpenoil, s TOBBIIICHHUS YPOBHS SKOJIOTHYECKOMN
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEeM U MyTeH WX peIIeHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTUYECKOTO MBIIIICHHUS, YMEHUS PYKOBOACTBOBAThHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpPHIE O0ECTeUyMBarOT (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

IMo3naBaTenbHbIe YyHHBepPCcAIbHbIe yueOHbIE AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

YMEHHsI HCIHOIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOGHHUM 3HAHHI:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIAENATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHSMH), UCIIOJIB30BaTh TMOHSATHS i OOBSACHEHUS OTAEIbHBIX
(GaKTOB U SBJICHUIA, BRIOUPATh OCHOBAHHS U KPUTEPHH IS KITacCU(DUKAIIMI XUMUUYECKUX BEIIECTB
U XUMHYECKHX PEaKIHi, YCTaHaBIMBATh TPUYUHHO-CICCTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3yUYEHHsI, CTPOHUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, NEIYKTHBHBIC, 1O AHAIOTHH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHHS,

yYMEHHUE NMPUMEHATh B MPOIECCe MO3HAHUS TOHATHS (TPEAMETHBIE W METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpPeoOpa3oBbIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TMpU pPEIIeHUHd Yy4eOHO-
MO3HABATENBHBIX 33/7a4, C Y4ETOM OTHX MOJETBHBIX TMPEJICTaBICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKNA H3YyYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB H

13

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 52 ot 25.08.2023. McnonHutens: BaguHa IM.K. 0 AIEKTPOHHbINA
CrpaHuua 13 3 38. CTpaHuua cosgaHa: 16.04.2024 13:01 =¥ TATAPCTAH



XUMHUYECKHX PEAKIMi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MPOTUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SIBJICHUSX.

Ba3oBble nccienoBaresbckue 1eHCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJIIEHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA I103HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYK/ICHHII;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEIACHHUIO YYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOUICHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIO0B
1 OpM MPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XUMHYECKOT0 COIepKaHus, CIIpaBOYHbIe MocoOus, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpEeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HWCIOJIB30BaHUS WH(POPMALMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHUM, OBJIAJICHHE KYJIbTYpOH aKTUBHOTO HCIIOJIB30BAHUS PA3TMYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaroleld TPUPOTHOMN Cpebl.

KoMmyHnKaTuBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1efiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIu) JUCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMsI IPEACTABIIATh MOJyUYE€HHBIE PE3YJIbTaThl T03HABATEIbLHON JESATEIbHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTaX; JeJaThb NPE3CHTALUI0 pPE3yJbTaTOB BBIOJIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JAOOPATOPHOM pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

yYMeHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABAaTEIbHOU W
HCCJIEIOBATENBCKON N1€ATEIbHOCTH MPU PELICHUH BO3HMUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUMN, ONpe/ielIeHre KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSITEILHO ONPEAENITh eI ACSITeNbHOCTH, INIAHUPOBATh, OCYIIECTBIATh,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
Hauboee 3¢ GeKTUBHBIE CIOCOOBI pelIeHrs Y4eOHBIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIIEHO
COCTaBIIATh WJIM KOPPEKTHUPOBATH MPEITI0KEHHBIA AJITOPUTM JI€MUCTBUM MTPU BHITIOJIHEHUH 3aTaHUI
C y4éTOM TOJIy4YEHHUS HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIHUsX,
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OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yjIbTaTa 3asBJICHHOW LIEJIU, YMEHHUE UCIIOIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanpHO pabodeld MporpamMMoOM, BBIICISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHoM o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAlMU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® PpPACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHUN: aTOM, MOJEKYJIAa, XUMUYECKUI
9JIEMEHT, TMPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi J10JIs XMMUYECKOTO 3JIEMEHTA
B COCAUHEHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHMSI, XUMUUECKasl peaklus, KjJacCupuKaus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0OMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTadb, paAnyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HENOJsipHas KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALKs1) B pacTBOPE;

® JJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA W MPUMEHATH 3TU
MIOHSITHS IIPH ONMCAHUM BELLECTB U UX IPEBPAILECHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBlieHUSI (OPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNsITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAIJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
IIOHMMAHHE TEPHUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaIpo;

® ONUCHIBAaTh U XapakTepu3oBaTh TaOanuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX AJIEMEHTOB: pPa3jinyaTh MOHATUS «rJaBHas mnoArpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIME MEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTopble UMeroTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHMsI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB U
pacrpezieieHue X Mo JIEKTPOHHBIM CII0SM);

e Kjaccu(UUUpPOBaTh XMMHUUYECKHE IJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, IO TEILJIOBOMY

sddexry);
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e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOATBEP)KJasl  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPDHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX Ka4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;

®  BBIYUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUYECKON PEaKIIUH;

® [IPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITEIbHOCTH — aHAJIM3 U CUHTES,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHs CBOMCTB BELIECTB M XUMHUYECKHX PEaKLUM,
€CTECTBEHHO-HAYUHbIE METO/IbI [T03HAHUS — HAOJII0IEHUE, U3MEPEHUE, MOJICIUPOBAHHE,
SKCHEPUMEHT (peaJIbHbI U MBICJICHHBII);

e (CleOBaTh IMpaBHJaM TIOJB30BAHUS XHMHUYECKOH TOCYyIOW ©  J1IaOOpaTOPHBIM
o0opyOBaHUEM, a TaKXe IpaBUIaM OOpAIlEeHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PaTOPHBIX XUMUUECKUX OIIBITOB I10 MTOJYYEHUIO U
coOMpaHUIO Tra3000pa3HbIX BeIIECTB (BOJOpPOJAa M KHCIOpOJa), IPUTOTOBIICHUIO
pacTBOPOB C OIpPENEIEHHON MAacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JIaKMyc, peHON(TaTICHH, METUIOPAHXK U APYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHHA: XMMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, TPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((eKT peakinu, MOJIb, MOJISIPHBIH 00BEM, PAcTBOpP, NEKTPOJIMTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pEaKlluHy,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIID,
OKHCJICHME M BOCCTaHOBJECHHE, AIJIOTPONUs, aMpOTEpHOCTh, XHMHYECKas CBs3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakIuu, MpelelbHO JIOIyCcTHMas
koHneHTpanus [1JIK BemecTsa;

® WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATHM W IPUMEHATH ITH
MOHSITHS IIPH OMTUCAHUH BEILECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

® ONpeleNsIThb BAJEHTHOCTb W CTENEHb OKHUCIEHUS XHMHYECKHX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaccy coelMHEHMH Mo (opmMynam, BHJ XMMUYECKOH CBSI3M (KOBaJE€HTHas, MOHHa,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps)l HOHA IO XUMHUYECKOH
dbopMmyre, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCTUHEHHH, THII
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;
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e packpsiBath cmblch Ilepuoanueckoro 3akona J[. M. MenneneeBa u J€MOHCTPUPOBATh
€ro NMOHMMAaHME: OIMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoxarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpymnma)», Mameie W OOJBIIME TIEPUOJIBI,
COOTHOCHUTbH 0003HAUEHUS], KOTOPBIE UMEIOTCS B IEPUOINYECKON TaOIMIIE, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sA1pa,
o0Iiee YuCio AJIEKTPOHOB U paclpeielieHue MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o01IMe 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB SJEMEHTOB W HUX COCJAMHEHU B
npeJienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;

e Kiaccu(UUUpPOBATh XMMHUYECKHE SJIE€MEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (110 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBaTh) 0OHIME W crenu(UYecKkrne XHMHUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMMCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;

® COCTaBJIITh YPABHEHHUS JICKTPOJIUTUYECKONW JUCCOUMALMU KUCIOT, HIEI0YEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUSI PEaKIUii HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHii,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEIeCTBaMU
pa3IMYHBIX KJIACCOB;

® pacKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKuil;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKInu;

e coOmomaTh TMpaBHJIa TOJB30BaHUSA XUMHUYECKOH TIOCYAOH U J1a00OpaTOPHBIM
o0opy/moBaHuEM, a Takke MpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBITMTOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OMBITOB IO MOTYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YIJIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTAB PA3JIMYHBIX BEUIECTB:
pacrio3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, UOAuA-, KapOoHaT-, (ocdar-,
CUJIMKAT-, Cyib(aT-, THAPOKCUI-UOHBI, KATHOHBl aMMOHMS W HOHBI H3yYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEIIECCTB;

® [PUMEHATH OCHOBHBIE ONEpPALUU MBICIUTEIBHON NESITENIbHOCTH — aHAJM3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHbIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHMI, €CTECTBEHHO-
Hay4yHbI€ METObI IO3HAHUS — HAOII0IeHHEe, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 1 ) bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 1 bubnunoreka LIOK

' peaxImn https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Bonopon.Ilonstue o kucinorax g 0 1 bubmmnoreka HOK

' H COJIAX https://m.edsoo.ru/7f41837c
2 Boznyx. Kucnopoa. Ilonstue 6 0 1 bubmuoreka [IOK

' 00 okcHgax https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pasnen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE peakuumn
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[Tepuonnueckuii 3aKOH U

I[TPOTPAMME

31 [Tepuoanueckas cucrema - bubnunorexa LIOK
XAUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
Xumug .

3.2 OKHCJII:TC;?:HZB-HBB 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnuorexa [JOK
Hroro mo pasery 15 https://m.edsofru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpeHue u yriyoneHue 3HaHui 5 | 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 | 0 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. ? 1 1 bubmmorexa [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 0 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 0 bubmmorexa LIOK
) PYIHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
) . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
20
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Hroro no pazaeny 25

Paznen 3. MeTaJuIbI M MX COeAUHEHUS

bubnunoreka LIOK
3.1 06 5 4 1 0
HIHME CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
3.2 B i 16 1 2
QXHEUIINE METaJUIbl U X COCIUHEHUS hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazneny 20

Pasnen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa 1 MmaTepuanbl B ®KHU3HU YEJIOBEKA 3 0 0 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
bubnunoreka LIOK
P 3 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6 7
21
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pois xumuu B 1 0 0 bu6nunorexa LIOK
JKU3HU 4YejioBeka. Tema u BemecTa 04.09.2023  https://m.edsoo.ru/ff0d210c
) [ToHsTHE O METOIaX MO3HAHUS B 1 0 0 bubnunoreka LIOK
XHMUH 07.09.2023  https://m.edsoo.ru/ff0d227¢
[IpakTrueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u | 0 | Bbu6mmoteka [JOK
npuéMbl 00paIeHHs C 11.09.2023  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YucTeIe BEMIECTBA U CMECH. | 0 0 bubnmorexa LIOK
Cnioco0nI paznieneHus cMecen 14.09.2023 = https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [IOK
! . prMep 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
bu6mmoteka IIOK
6 A 1 0 0
TOMBL H MOTICKYIH 21.09.2023  https://m.edsoo.ru/ff0d2a6¢
. XuMudeckye dJIEMEHTRI. 3HAKU | 0 0 bubnmorexa LIOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 II 1 0 0
POCTHIE H CHOAMHE Betfiectna 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢
but6mmorekxa [IOK
A - 1
? TOMHO-MOTCKYIIPHOC yeHHC 0 0 02.10.2023  https://m.edsoo.ru/ff0d2d50
22
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3aKOH MOCTOSTHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyiia. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHYECKHX 05.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHOCHUTEIbHAS MOJICKYIISIpHAS bubmorexa [IOK
YIp 09.10.2023 | https://m.edsoo.ru/ff0d323¢c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [IOK
3JIEMEHTA B COCIMHEHUH 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MougsipHas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJIICHHUS. bubnunoreka LIOK
XuMuueckas peakius 18.10.2023 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKui 20.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubmuoreka [IOK
XUMHUUYECKUE YPAaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BrrunciieHus KojandecTBa, MacChl
17 BEIIIECTBA [0 YpaBHECHUSIM bubnmorexa OK
P . 27.10.2023  https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKui
Knaccudukamnms xumuaeckux
18 €aKIHil (COeIMHEHUS, PA3I0KEHUS bubmorexa HOK
P P ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O600IeHNe 1 bubmmorexa [IOK
AT, . 10.11.2023 | https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alys 3HaHUH
20 KonTtponbHast padora Nel o reme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN 15.11.2023  https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras
21 Bo3nyxa. Kuciopon — 3j1eMeHT U buGnuorexa [IOK
Y% POA 17.11.2023 = https://m.edsoo.ru/ff0d448¢
npoctoe BeniecTBo. O30H
dusuyeckue U XUMUYECKUC
” CBOMCTBA KHCJIOpOJia (peakuu bubmmoreka [JOK
okucnenus, ropenue). [lonstue 06 22.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIIax
Croco0Bb!I MOJIYUYEHHST KUCIIOPOIa B
23 J1abopaTopun iqn OMBIIHJIerH(iTI/I Bubmiorexa OK
patop p ’ 24.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXHMHUYECKOM YPAaBHEHUU, IK30- 29.11.2023 | https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKIIUSIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 o a, CIT0COOBI iro bubnnorexa [IOK
P Ayxa, 01.12.2023 | https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALEHUS
[Ipaktrueckas padora Ne 3 o Teme
26 «ﬁon €HUE U 12061/1 aHue bubnmorexa OK
i P " 06.12.2023 = https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YYE€HHE €T0 CBOMCTBY
7 Bonxopon — anemeHT u mpocToe bubmmnoreka HOK
BemecTBo. Haxoxxnenue B mpupoe 08.12.2023 ' https://m.edsoo.ru/ff0d4dd0
dusnueckre 1 XUMUUECKHE
28 CBOMCTBa Bonopoja. [IpuMenenue buGnuorexa [IOK
Aopoxa. 1p 13.12.2023  https://m.cdsoo.ru/ff0d4ddo
BOJZIOpO/A
29 IloHsiTHE 0 KHCIOTAaX U COIIX bubmmorexa TIOK
15.12.2023 = https://m.edsoo.ru/ff0d50d2
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30 Crioco0sbI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopuu 20.12.2023 = https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «[Tonydyenue u cobupanue Bogopoa bubmmorexa [JOK

e . P AOPOAS, 22.12.2023  https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €TI0 CBOUCTBY»

1 MoutsipHbiii 00bEM ra30B. 3aKOH bubnmnoreka HOK
ABoranpo 27.12.2023  https://m.edsoo.ru/ff0d542¢e
Breruucienns o0béMa, KOIU4ecTBa

33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmorexa [IOK

. .. Y 29.12.2023 = https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WJIK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o

34 ABHEHUIO PEaKIIMM HA OCHOBE bubmorexa [IOK
P “p B . 10.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHH ra30B

35 DU3NYECKUE U XUMUYECKUE bubnuoreka [{OK
CBOMCTBA BOJIbI 12.01.2024 = https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanui. [TonsTue 06 bubmmnoreka HOK
WHJIUKaTOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 HackimienHbie 1 HEHACHIIICHHBIC bu6mmoteka IIOK
pacTBOpbl. MaccoBas 70JIsl BelecTBa 19.01.2024  https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o teme

18 «ITpuroroBieHue pacTBOPOB ¢ bubmuoreka [IOK
OnpeAcNEHHON MacCOBOU J10IEN 24.01.2024 | https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBA

19 KonTponbnas padorta Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» 26.01.2024  https://m.edsoo.ru/ff0d6342

25
[lokymeHT co3gaH B anekTpoHHon copme. Ne 52 ot 25.08.2023. VicnonHutens: BaduHa IM.K. B I/IEKTPOHHbBINA

Crtpanuua 25 n3 38. CtpaHuua cosgara: 16.04.2024 13:01 =¥ TATAPCTAH


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KacCU(UKAIINS, bubnunorexa LIOK
HOMEHKJIaTypa 31.01.2024 = https://m.edsoo.ru/ff0d664e
[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa OK

’ 02.02.2024 = https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

4 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca

13 [TonyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHMUH 09.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarus, bu6nmorexa LIOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ff0dfee2

45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT 16.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

46 cnoco((ﬁf oI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK

N i ’ 21.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJTACChl HEOPTAHUUECKHUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHUID)

I'eneTnyeckas cBsI3b MEXITY
48 KJIacCaMH HEOPTraHUYECKUX bubmorexa HOK
N P 01.03.2024  https://m.edsoo.ru/00ad9a50
COCTUHCHUI

49 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HAaHUH 06.03.2024  https://m.edsoo.ru/00ad9cb2
KonTtponbhast padora Ne3 o reme

50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa [IOK

“n P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHU I
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[TepBbIe MOMBITKY KIIACCU(PUKAITUU
51 XUMHYECKHX dJIeMeHTOB. IloHsaTHE O bubmorexa LIOK
) 15.03.2024 @ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [lepnoauueckast cucrema Bbu6muotexa [JOK
XUMUYecKkux annemeHTos Jl. U. 20.03.2024 = https://m.edsoo.ru/00adasS2c
Meupeneena
53 Ilepnoapl, rpynnel, IOATPYIIIE bubnmorexa LHOK
PHOJIBL, TPYTHIBL, HOATPYT 22.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl 03.04.2024 @ https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
55 aTOMOB 3J1eMeHTOB [lepnoguueckoii bubmorexa HOK
pHOA 05.04.2024 @ https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexka [IOK
ITepuonnueckon cucreme /1. U. 10.04.2024 @ https://m.edsoo.ru/00ada824
Mennaeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U MIPAKTUKHU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIi, IeIAror 1 12.04.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMHUYECKHUX DIIEMEHTOB 17.04.2024  https://m.edsoo.ru/00adaab8
59 HMonnas xumMudeckas cBSI3b bubmmorexa TIOK
19.04.2024  https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKast bu6muoreka [JOK
CBSA3b 24.04.2024  https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenosnspHas | 0 0 bubmmoreka [JOK

XHUMHYECKasl CBS3b 26.04.2024  https://m.edsoo.ru/00adaab9
bubmuorexa [IOK

62 Crenexs okHCICHuA ! 0 0 03.05.2024 https://m.edsogru/OOadan8

63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 bubnuorexa [IOK
peakuuu 08.05.2024 = https://m.edsoo.ru/00adb076

bubmmoreka [JOK

64 OKHCIHTEIH H BOCCTAROBHTEIIH ! 0 0 10.05.2024 https://m.edsofru/OOadbO%
KonTtponsnast padora Ne4 o reme

65 «Ctpoenue aroma. XUMHUYECKas 1 1 0 bubmroreia LIOK
BN 15.05.2024  https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bubnuoreka [IOK
cUCTEMAaTU3aluA 3HaHUI 17.05.2024 = https://m.edsoo.ru/00adb33c

67 PesepBHeIit ypok. O600IICHHE 1 | 0 0 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH 22.05.2024  https://m.edsoo.ru/00ad9cb2

68 PesepBHblit ypok. O60011eHNE U | 0 0 bubmuoreka [IOK
CHUCTEMAaTH3alMs 3HAHUH 24.05.2024 = https://m.edsoo.ru/ff0d61c6

OBHLIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.

1 [Tepuonuueckas cucrema 1 0 0 bubnmnoreka HOK
XUMHYECKUX 3eMeHTOB J[. U. 01.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XMMUUYECKHX AJIEMEHTOB 1 0 0 bubmorexa HOK

N 05.09.2023 = https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 Bbu6moreka [JOK
HEOpPraHWYeCKUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI | 0 0 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK 12.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel no reme
«[ToBTOpEHUE u yrnyonaeHue

5 . 1 1 0
3HAHWU OCHOBHBIX pa3/esioB Kypca 15.09.2023
8 kimacca»

Knaccudukanus xuMuaeckux

6 eak I/IIgI) o HaBJII/I‘{HBIM 1 0 0 bubmorexa HOK
peardt P 19.09.2023  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX 1 0 0 brbmorexa OK
pearditi. 22.09.2023 = https://m.edsoo.ru/00adbe9a

U I'CTCPOICHHBIX PCAKIUAX
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OKHCIUTEIBHO- bubnunorexa LIOK
BOCCTaHOBUTEJIbHBIE PEAKLINH 26.09.2023 | https://m.edsoo.ru/00adcade

TlonsaTue o XMMHUYECKOM

paBHOBCCI/II/I. q)aKTopr, BJIUAOIIINC
bubnunorexa LIOK

I 1
? Ha CKOPOCTH XHMHHCCKOU peaKiiiti 0 0 29.09.2023  https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
Teopus ANEKTPOIUTUYECKON
10 ucconuanuu. CUabHbIC U clladbie 1 0 0 bubmorexa HOK
8 HITAIH. 03.10.2023  https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHHUS peakui 1 0 0 bubmmorexa [IOK

06.10.2023 | https://m.edsoo.ru/00add448

XUMUYECKHE CBOMCTBA KHCJIOT B

12 OCHOBaHMI B CBETE NIPEICTABICHUM 1 0 0 bubmmoreka [JOK
00 IIEKTPOIUTUUECKON 10.10.2023  https://m.edsoo.ru/00add5d8
JMCCOLMaIun
XuMHYECKHE CBONCTBA COJICH B
13 CBETe MpecTaBIeHut 00 1 0 0 bubmmorexa OK
N 13.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
. bubnuoreka [{OK
14 Homsatre o ruapoamse corei. ! 0 0 17.10.2023  https://m.edsoo.ru/00add9d4
KontponsHast pabota Ne2 o reme
15 «QJIEKTpOIUTHYECKAs | | 0 bubmuoteka [IOK
IMCCoITHaIusI. XUMHYECKHE 20.10.2023 = https://m.edsoo.ru/00addecO
peaKIu B PacTBOpax»
16 O06o0011eHne U cucTeMaTU3aIus 1 0 0 bub6mmorexa [IOK
3HAaHUU 24.10.2023  https://m.edsoo.ru/00addd12
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OO01mast XxapakTeEPUCTUKA
" P P bubnunorexa LIOK

17 ranoreHoB. XUMHYECKHC CBOHCTBA ! 0 0 07.11.2023  https://m.edsoo.ru/00addfe2

Ha IIpUMepe XJIopa

[TpakTuyeckast padora Ne 1.

18 «Pentenue skcriepuMeHTaILHBIX 1 0 1 Bubmiorexa OK
p 10.11.2023 | https://m.edsoo.ru/00addbfa
3aJauy
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHAE CBOMCTBA, IIOJIYUYCHUE 1 0 0 Bubmaorexa ITOK
’ v ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHHE

[IpakTuueckas padora Ne 2 o Teme
20 «IlonydeHue consiHOM KUCIOTHI, 1 0 1
u3yueHue e€ CBOMCTB»

bubmuoreka [{OK
17.11.2023  https://m.edsoo.ru/00ade348

Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEaKIUi, €CIu OJ1H 1 0 0
W3 pEeareHTOB JaH B U30BITKE

bubnunoreka LIOK
21.11.2023  https://m.edsoo.ru/00ade488

” OO6m1ast xapakTepuCTHKa SJIEMEHTOB | 0 0 bubmmoteka IIOK
VIA-rpynibt 24.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(BUKALIUN

7 cepsl. Haxoxxnenue cepsl u eé | 0 0 bubnnorexa [JOK
COEMHEHHH B IPUPOJIE. 28.11.2023 | https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoiopo1, CTpOEHHUE,

24 (I)I/II;I/ILIGCKEC u XI/II;H/IquKI/Ie 1 0 0 bubmmorexa LIOK

01.12.2023 | https://m.edsoo.ru/00ade802

CBOMCTBA
Oxkcunpl cepbl. CepHasi KHCIIOTA,

25 ¢buznyeckue 1 XUMHUECKUE 1 0 0
CBOWCTBa, IPUMEHEHHE

but6mmoreka [IOK
05.12.2023 | https://m.edsoo.ru/00adea28

31

[lokymeHT co3gaH B anekTpoHHon copme. Ne 52 ot 25.08.2023. VicnonHutens: BaduHa IM.K. 0 INEKTPOHHbIA
Crtpanuua 31 n3 38. Ctpanuua cosgara: 16.04.2024 13:01 =¥ TATAPCTAH


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00ade104
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

26 Brruncienune MaccoBoil goym 1 0 0 bubnunorexa LIOK
BBIXOJ[a TPOIYKTA PEAKLINHU 08.12.2023  https://m.edsoo.ru/00adec8a
XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE TIPOMBIIIUICHHOTO criocoba

7 IIOJIyYEHUS CEPHOM KUCIIOTHI. 1 0 0 Bbu6muotexa [JOK
XUMHYECKOE 3arpsA3HEHNE 12.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeibl
COCIMHEHHSIMU CEPBI
OO01mmas xapakTeprcTHKa YJICMCHTOB
VA-rpynmel. A3oT,

28 acIr poycri aQHCHHE B TIPUPOJIC 1 0 0 bubmorexa HOK
pacipoctp PHPOZE, 15.12.2023  https://m.edsoo.ru/00adecabd
(hbU3UYECKHEe U XUMUYECKUE
CBOMCTBa
AmMHEaK, ero Gu3nvecKue u

29 XAMUYECKHE CBOMCTBA, IOJyUCHUE 1 0 0 bubmorexa HOK

’ v 19.12.2023  https://m.edsoo.ru/00adf004
Y TIpUMEHEHNE
ITpakTuyeckas pabora Ne 3 o Teme
30 «Ilomyuenne aMmmMuaka, U3y4eHUE 1 0 1 bubmmorexa [TOK
yqu 1Y 22.12.2023 | https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3OTHas KUCIOTa, €€ (hru3nueckue 1 0 0 bu6nunorexa LIOK
U XMMHYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH
aMMOHUS B KAU€CTBE MUHEPATIbHBIX

32 00peHuii. XUMHYECKOE 1 0 0 bubmorexa OK
yAORP . . 29.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl
COCIUHEHHSIMM a30Ta

13 ®docdop. Oxcnn pochopa (V) u | 0 0 bubnuotexa [JOK
dbocdopHas kucnora, pusndeckue 09.01.2024  https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTBA,
MOJTyYCHUE
Hcnonp3oBanue GocdaToB B
34 Ka4eCTBE MUHEPAIbHBIX bubnmnoreka HOK
ynoOpeHuil. 3arps3HeHUE 12.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdaTamu
Vriepoa, pacnpocTpaHeHHuE B
35 pu 2 e E)I/BI/II‘)-IQCKII)/IC u bubmmorexa [TOK
PHPOAE, . 16.01.2024  https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOICTBA
36 VYroiipHasa KUCI0Ta U €€ COJIN buGnuorexa [IOK
19.01.2024 = https://m.edsoo.ru/00ae006¢
Oxcunel yriaepona, ux pu3nveckue
A XUMHUYECKHE CBOMCTBA.
37 DKOIOrHYeCKUe IPOOIEMBI buGnuorexa [IOK
P ’ 23.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(IV)
[IpakTuueckas padbora Ne 4 o Teme
13 "[losrydeHne yrieKucioro rasa. bubmmnoreka HOK
KauectBenHnas peakuus Ha 26.01.2024  https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYeCKHUX BEIIECTBAX KaK O bubmorexa HOK
P 30.01.2024  https://m.edsoo.ru/00ae054¢
COEIMHEHMSX YIiiepoJia
40 Kpemunii u ero coe fUHEHUS buGnnorexa [IOK
P A 02.02.2024 | https://m.edsoo.ru/00ae080a
A1 ITpakTuyeckas pabora Ne 5. bu6muoreka [JOK
Pemenue sxcnepuMeHTaIbHBIX 06.02.2024  https://m.edsoo.ru/00ac0bf2
33
[lokymeHT co3gaH B anekTpoHHon copme. Ne 52 ot 25.08.2023. VicnonHutens: BaduHa IM.K. B INTEKTPOHHBIN

Crtpanuua 33 n3 38. CtpaHuua cosgaHa: 16.04.2024 13:01 =¥ TATAPCTAH


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

3a71a4 110 TeMe «BakHenme
HEMETAJJIbl U UX COSTUHECHUS

KonTtponsHas padora Ne3 o reme
bu6nmoreka [IOK

42 B I 1 1
(DAIHCHILHIE HEMETALIBT H 11X 0 09.02.2024 | https://m.edsoo.ru/00ae0e18

COCANHCHUA»

OO6m1as XxapakTeprucTruKa
XUMHUYECKUX DJIEMEHTOB —
METaJI0B. MeTainuecKkas CBsI3b U bubmuorexa [IOK

43 1 0 0
METAJUINYECKast KpUCTaJINYecKas 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKue CBOMCTBA
METaJUIOB

XHUMHUYECKUE CBOWCTBA METAIIJIOB.
bubmuoreka [{OK

44 DTEKTPOXMMHICCKHI Pt ! 0 0 16.02.2024 = https://m.edsoo.ru/00ael 156

HaIlpsHKEHNUH METaJUIOB

O61ue cnocoObl MOTydYeHHs
MmetauioB. CiuiaBel. Beruncnenus

45 10 YPaBHEHUAM XUMHYECKUX 1 0 0 bubmmorexa [IOK

20.02.2024  https://m.edsoo.ru/00ael 156

peakuui, eCiii OJUH U3 PEarcHTOB
COJIEPKUT IIPUMECHU

46 IlonsTue o KOoppo3uu METAIIIOB 1 0 0 bubnuorexa [IOK
PP 27.02.2024  https://m.edsoo.ru/00ac1278

bubmmoteka IIOK

47 1 0 0

IHesourEre MeTanbI 01.03.2024 @ https://m.edsoo.ru/00ac14b2

43 OKcHIbl ¥ THAPOKCUIBI HATPUS U | 0 0 bu6nunorexa LIOK
Kanus 05.03.2024 @ https://m.edsoo.ru/00ac14b2

49 [I{erouHO3EMENBHBIE METAIIIIBI — 1 0 0 bu6muoreka [JOK
KaJablIMM 1 MarHui 12.03.2024 = https://m.edsoo.ru/00ael5e8
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50 Baxnerinme coeTMHEHUS KaJIbIIAs bubmorexa [IOK
15.03.2024 | https://m.edsoo.ru/00ael5e8
51 O060011IeHNEe U CUCTEMATU3 AL
3HAHUI 19.03.2024
5 JKécTkocThb BOBI U CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUA 22.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKECTKOCTL BOJBI I METOIEI €6 buGnuorexa [IOK
" 02.04.2024  https://m.edsoo.ru/00aclae8
yCTpaHEHUs
. bubnuoreka [IOK
>4 AdromHiiit 05.04.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
TUAPOKCUIA 09.04.2024  https://m.edsoo.ru/00aelc64
56 Oxkcubl, TUIIPOKCUIBI U COJIU bubmmoreka [JOK
xenesa (I1) u sxenesa (III) 12.04.2024  https://m.edsoo.ru/00ae35¢6
bu6nmorexa LIOK
37 Keseso 16.04.2024  https://m.edsoo.ru/00ae1d86
53 O06001IeHNe U CUCTEMATU3 AT
3HaHUH 19.04.2024
[IpakTnueckas padora Ne 7.
59 Pemrenne skciepuMEHTAIBHBIX bubmmnoreka HOK
3aj1a4 1o Teme «Baxueume 23.04.2024  https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUAM
60 XUMHYECKUX PEAKIUH, €CITU OJNH but6mmoreka [IOK
13 PEareHTOoB JIaH B U30BITKE WU 26.04.2024 = https://m.edsoo.ru/00ael1750
COJIEPKUT MpUMecH. Beruucienus
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MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuuu
61 O06o001IeHre U cHCTeMaTH3aIus !
3HaHUI 30.04.2024
KontponbHas padota Ne4 o reme
62 «BaxHeime MeTalIbl U UX 1 03.05.2004
COETUHEHUS»
63 BemectBa u marepuassl B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YETOBEKA 07.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnnorexa [JOK
OKpY>Karollen cpeibl 10.05.2024  https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubnnorexa [JOK
HKOJIOTHUYECKUX MPOOIEM 14.05.2024  https://m.edsoo.ru/00ae4270
66 PezepHbiit ypok. O6o0mIeHNE 1 1 Bu6mmoreka [JOK
cucTeMaTH3als 3HaHUH 17.05.2024 | https://m.edsoo.ru/00ac0d0a
67 PesepBHblil ypok. O6006111eHNE U | bubmuoreka [IOK
cucTeMaTu3alus 3HaHui 21.05.2024  https://m.edsoo.ru/00adb33¢c
68 PezepBHblit ypok. O6o011eHuE 1 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH 24.05.2024  https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 52 ot 25.08.2023
MHnumnaTop cornacoBaHnus: BaduHa M.K. OQupekTop
CornacoBaHue nHnyumpoBaHo: 16.04.2024 13:02

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo

1 Bacpura I K. 16.04.2024 - 13:03
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