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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00I1I1er0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OOO, a Takke Ha OCHOBE (eaepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUHU NpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLEsaX, oOwed crpareruun oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMHU YUEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJepKaHKe, MpelycMaTpUBaeT paclpeesIeHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XMMHHU, OIPEEISIET KOJINYECTBEHHbBIE
Y KaUECTBEHHBIC XapAKTEPUCTUKU COACPKAHMS, PEKOMEHYEMYIO ITOCIIEN0BATEIbHOCTD U3yUEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUaIOIINXCsl, OIPEessieT BO3SMOKHOCTH NpeIMeTa JUIsl pealn3aluu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHsS OCHOBHOM 00Opa30BaTENbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3ynbTaTaM OOY4YEeHHs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHs MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00yy4aroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMUH CIY)KHT OCHOBOW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
IpeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsi CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPBHI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HH, TaK U B
npodecCHOHATBLHOMN 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUH XUMHHM 0O€CHedMBarOTCs CHEHU(PHUKON conaep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTUPOBAHHBIM OTpaskeHHeM 0a30Boil
HAyKV XHUMUWH Ha OMPEEIEHHOM 3Tane €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMMHH C(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK e€ m3ydeHuro. CopepkaHMe CKIAIbIBAETCSI M3 CUCTEMBI MOHATHM O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUUeckod peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY NOCIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOLMAIIMY BELIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS OCIEI0BATENBHO OT OJJHOI'O YPOBHS K JJPYTOMY, BBITOIHSS
(GyHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMS CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U TIOJYyYCHHS N3y4aeMbIX BEILECTB.



OcBoeHHe MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (HOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJaM IT03HaHUs B Hayke. M3ydueHune xummn
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHHI U3 paHee U3YUYEeHHBIX y4eOHBIX peaAMETOB: «OKpyKaromui
Mup», «bruonorus. 5—7 knaccel» u «dusuka. 7 Kiaaccy.

[Tpu u3yueHNHn XMMHUU TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTra COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YUYEHUHU BEUIECTB U XUMUYECKHUX PEaKIHil, B
GOpMUPOBAHUM ¥ PA3BUTHH TO3HABATCIbHBIX YMEHUW HM HMX TNPUMEHEHUH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1eATeIbHOCTH, OCBOCHUH MpaBUil OE301acHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYCHHUE
IPUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO PEIIEHUHN, CIIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHsS Ha CUCTEMAaTHYeCKoe MpUOOLIeHHE OOydYaroIuXcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  I1O3HaHUS,
(OpMHPYIONTM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHHI0 OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIBbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHCIie YMEHHUH OOBSCHATH U OIICHUBATh SBJICHUS OKPYKAIOIIET0 MUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJIYYCHHBIC TPU WU3YYECHUU XUMHUU, MPUMEHSITh UX MPU PEHICHUH MPOoOJIeM B MOBCEIHEBHOM
JKU3HU U TPYIOBOM JESTENBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWH, TOHUMaHUS 1IEHHOCTH
XUMHUYECKHX 3HAHHWM A BBIPAOOTKM SKOJOTHYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOWIEH MPUPOIHOMN
Cpenbl;

— pa3BHUTHE MOTUBAIIUHU K 00YUEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO 1 CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HANPaBICHHOCTH JJalbHENIIEero o0yyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, coctaBiseT 136 dacos: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

IIpeamer xumuu. Poiib XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecTBa. Gu3nyeckne CBOMCTBA BEMECTB. ATperatHoe CocTosiHue BemmecTs. [lonsaTre o meTonax
no3HaHus B XuMHuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faeneHus CMEeCeu.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3IEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popMmyia. BaleHTHOCTb aTOMOB XUMHUYECKUX HJIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 101151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komungectso Beniecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacu€rsl no popmysiaMm XUMHUYECKUX COETUHEHUH.

®uznyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BellecTB. XUMHUUecKue ypaBHeHus. Kiaccupukanuss XuMHUUECKUX peakiuit
(coemMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpPaTopuu M NMpUEMaMHU
oOpatieHus ¢ j1a0opaTOpHBIM O0OpYIOBAaHHWEM, W3YYEHHE U ONHUCAHHE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckux (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJIa C KUCIOTON) SIBJICHUN, HAOII0IeHUE U
OIKCaHKEe NMPU3HAKOB NMPOTEKAHUS XUMUYECKUX peaKkuil (pa3iokeHue caxapa, B3auMoJieicTBue
CEepPHOM KHUCIOTHI C XJOpuaoM Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3anMoJieiicTBHE Xkelne3a ¢ pactBopoM conu Meau (1), n3ydyenue cnoco6oB pasaeneHus cMeceit:
C TIOMOIIBI0 MAarHumra, QWIBTPOBAaHHWE, BBHIMAPHBAHKWE, AUCTWLIANMA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOI COM, HAOJIIOJEHUE M ONMHCAHUE PEe3yJbTaTOB MPOBEAECHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHME MOJACIEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmecp razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NIPOCTOE BEILIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nueckue U XMMHYECKUEe CBOMCTBA (peaKMKU TOPEHMUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOTY4YEeHHs KHUCIOopojJa B JIabOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopoTr kuciopoaa B mpupoje. O30H — amaoTponHas MoAuuKanus
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKON peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- HU
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciotsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pPacTBOpBl. PacTBOpMMOCTh BelIeCcTB B BoAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupojie. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuid. Oxcunpl. Kraccuduxanms oxcumos:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromnre. Homenknatypa
oKkcu0B. PU3NUECKUE U XMMUUECKHE CBOMCTBA OKCHUIO0B. [losyueHne okcumos.

OcHoBanus. Knaccudukanusi ocHOBaHMIA: MIETOYM M HEPACTBOPHUMBIE OCHOBAHMS.
HomeHnknarypa ocHoBaHuii. Pusnueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus xucnor. Homenknarypa kuciaot. @uznyeckiue 1 XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kucior.



Comu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosiei. [lomyuenue
COJIEH.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrio3HaBaHME W HW3y4YEHHE CBOICTB KHCIOPOJa, HAOIIOJCHHE B3aMMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJNy4eHHE, COOMpaHHeE, paclo3HaBaHWE U
U3ydeHHe CBOWCTB Bogopoaa (ropeHme), B3auMmojeiicTBue Bojopoma ¢ okcuaom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOJeHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pacCTBOPEHHUS BELIECTB C Pa3IMYHONW PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUlaMH (HaTpueM U KajibleM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaAOJII0/ICHUE M3MEHEHUSI OKPAaCKH WHIMKATOPOB B PAacTBOpPax KHUCIOT U ILEIOYel, U3ydyeHue
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJUIAMHU, PEAKIUH
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUI, BHITECHEHHUE OJJHOTO METaJljla APYruM
U3 PAacTBOpA COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ahad 1o TeMe «BaxHuelinme kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumuuyeckux 3jementos . HU.
MenpeneeBa. CTpoeHne aToMOB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[TepBble MOMBITKY KIacCU(PHUKAIIUN XUMUYECKHIX dJIeMEHTOB. [IoHsATHE O Tpymmax cXOAHbBIX
AJIEMEHTOB (IIEJIOUHBIE U 1IE€JI0YHO3EMEbHbIE METAILJIbL, TaJI0I€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucrema XuMU4YecKux diemeHToB J[. .
MenneneeBa. Koporkonepuognas u januHHonepuogHas ¢opwmbl [leprogndeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoast u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX si7iep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX
obonouek aromoB TmepBeix 20 xuMudeckux osneMmeHToB Ilepmommyeckoit cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO IEMEHTA IO €ro NOoJIOKEeHUIo B lleproanueckoin
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u Ileproanueckoi cCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast u HenoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb okucneHusi. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl okucaeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHE OO0pa3loB BEIIECTB METANIOB U HEMETAJNIOB, B3aUMOJICHCTBUE THAPOKCHA
[IMHKA C PacTBOpPaMHU KHUCIOT W IIEJIOYei, MPOBEICHHUE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mestcnpeomemnuwie ceasu

Peanuzanust MexnpeaMETHBIX CBA3€H NMPU M3YYEHHH XMMHUH B 8 KJacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHITHH, TaK U MIOHATHH, SBIISFOIIIIXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01re ecTecTBEHHO-HAYYHbIE OHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H3OTOIIbI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUH 3apsi, BEIIECTBO, TelO, 00BEM, arperaTHoe



COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEINYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBIE TIOPOJIBI, IOJIC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajlus, KajdblUs U UX COCAUHEHHH B COOTBETCTBUH C
II0JIO’KEHUEM DJIEMEHTOB B [lepuoandeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHHM, T'€HEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIUIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P (DEKTY, 10 H3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB, 110 OOpaTMMOCTH, II0 Yy4YacCTHIO KaTajaus3aropa). OK30- H
HHIO0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[Tonsitne o cxopoctu xumuueckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. [lonaTue o xummuyeckoM paBHOBeCHH. DAKTOPBI, BIMUSIOIINE HA CKOPOCTh XMMHUYECKON
peakUuy U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUM, 3JCKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBieHHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii ¢ UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEINEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHW3M IMCCOLMALNN BEIIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClIOBHs HMPOTEKaHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJeil B CBeTe
OpeCcTaBiIeHU 00 3JIeKTpOJUTHUYECKONH aucconuanui. KadecTBeHHblE peakIMd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEeMeTalloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HaTpus),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pEakIuu OT BO3ACHCTBUS PA3IUUYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECcCca IUCCOLMALUU
KHCJIOT, 1IeJ04el U cosell (BO3MOKHO UCIIOJIb30BAHNE BUAECO MaTepHAIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs peakUuil MOHHOTO oOMeHa (oOpa3oBaHHE OcCajKa,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), OMBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAaKUUi (TOpeHHe, peakluu paszIoXKeHHs, COCAUHEHUS), paclio3HaBaHHe
HEOPraHMYECKHUX BELIECTB C TIOMOINBIO KAueCTBEHHBIX pEaKUUid Ha HOHbI, pEUICHHE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl U MX coeJUHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHs aTOMOB, XapaKTEepPHbIC
crenieHn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBA Ha MpuMepe xJopa (B3aMMOJIEHCTBHE C MeTallaMH, HeMeTaJlJIaMH,
nienoyamu).  XuopoBoaopon. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M UelloBeKa. BaykHelmme XiIopuabl
1 X HaXO0XJICHUE B IIPUPO/JIE.

OObmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHBIE MOAU(PHUKAIMN KUCIOpPOJa U Cepbl. XUMHUECKUE CBOWCTBA



ceprl. CepoBomopoj, CTpoeHue, (U3MYECKHE W XUMHUYeCKHe cBOWMCTBAa. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOrmre Kak MpeACcTaBUTENS Kacca KUCIOT U crienndudeckue). XUMHYECKUE PEaKITiH, JIeKAIIIe
B OCHOBE IIPOMBIIIJICHHOTO CMI0Cc00a NOTYYEeHUsI CEPHOM KUCIOTHI. [[puMeHenne cepHoi KUCIIOTHI.
Cosn cepHOM KHCIIOThI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSIMU CEPbI
(KMCIIOTHBIE 10XKIH, 3arPsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILECHHS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibel. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (U3UYEcCKue u
XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHe
CBOMCTBA, NMoslyueHue u npumeHenue. Coiau aMMOHHUS, UX (pU3MUECKHE U XUMUUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nyeckue M XUMHUYECKHE CBOicTBa (oOmIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJICH aMMOHHS B KadyeCTBE MHHEpPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HEHUE OKpYXKarollled Cpefibl COeIMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IW, 3arpsi3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docdopa, duznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u pochopnas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBA, mosryueHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3ieMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHUs. YTIIepoJ], aJFIOTPONHbIE MOIU(BUKALIMHI, PACHIPOCTPAHEHUE B
npupoje, Gu3Ndeckne u XUMHIECKUEe CBOMCTBA. AcopOuus. KpyroBopot yriieposia B mpupo/ie.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOWMCTBA, JICHICTBHE HA YKUBbIE OPraHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTHYECKUE MPOo0JIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (1V),
TUIoTe3a I100aJbHOro MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciaora u eé
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIUIEHHOCTH
U CEIIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YyIiepoja
(MeTaH, 3TaH, dTHJIEH, alleTUJICH, dTAHOJ, TJIUIEPUH, YKCYCHas KHcIoTa). [I[pupoaHbIe HCTOUHUKI
YTJI€BOAOPOAOB (Yrojib, MPUPOAHBINA ra3, HEPTh), IPOAYKTHI UX MepepadoTKu (OeH3HH), UX POJb
B OBITY ¥ TIPOMBIIICHHOCTH. [loHSITHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: KHUpax, OenKax,
YIJIEBOAAX — M HUX pOJM B JKU3HU UeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBONCTBA, MOJIY4Y€HHE U IpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpencraBieHus o6 okcuge kpemuusa (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpolremsr
6€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIU{ Ha XJIOPWA-WOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHWS, OIBITHI,
oTpakarolue (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaloB), O3HAKOMJIEHHE C 0OpasliaMd XJIOPUAOB (TaJOTre€HUAOB),
O3HaKOMJICHHE ¢ oOpa3namMu ceppl M €€ COEIUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyraWBaHMsS — caxapa TMOJ JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOI
KHCJIOTHI, TIPOBE/ICHIE KaYeCTBEHHOW pEeaKIMH Ha CylIb(aT-HOH W HAOIIOJCHWE NpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MUECKUMHU CBOWCTBAMM a30Ta, (pocdopa M X coeluHEHHH
(BO3MOYKHO HCIIOJIb30BAaHKME BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (pochOpHBIX yrnoOpeHui,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI HA NOH aMMOHUS U (poc(aT-uOH U U3ydYEHUE IPU3HAKOB UX MIPOTEKAHHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJIb30BAaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAEICH KpUCTAUIMYECKUX peHETOK anmasza, TIpadura,
¢ysepeHa, 03HAKOMIIEHHE € MPOLECCOM a/ICOPOIIMH PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM



YIJIEM U YCTPONCTBOM ITPOTUBOra3a, MoJly4eHue, CoOOUpaHue, paclio3HaBaHUE U U3yUeHUE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAueCTBEHHBIX pEakUWi Ha KapOoOHAT M CHIMKAT-HOHBI M
WU3Y4YCHHE IPU3HAKOB MX IPOTEKaHHsA, O3HAKOMIIEHWE C TPONYKIUEH CHIMKATHOU
IIPOMBILIEHHOCTH, PELICHUE YKCIIEPUMEHTAJIbHBIX 3a/]a4 10 TeMe «BaxHelue HeMeTaJllbl U UX
COCIUHEHUS.

MetaJyibl M X COeIMHEHMS

OO011ast XapaKTepUCTUKA XUMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX TMOJI0XKEHUS
B Ilepnonnueckoii cucreme xumudeckux siaemeHToB . 1. MenaeneeBa U CTpOCHUS aTOMOB.
Crpoenne MmertanoB. Merammueckas CBA3b M METAUIMYECKas KPUCTAUIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUNA psAJl HampsokeHuM MerauioB. DU3MYecKHe U XUMUYECKHE CBOMCTBA
MeTauioB. O0mue crnocoObl NnoxydyeHuss MetauioB. [loHATHE 0 KOPPO3UK METalIOB, OCHOBHBIE
CHocoOBl 3alMTHl UX OT Koppo3uu. CruiaBel (CTallb, YyryH, AIOPATIOMUHUM, OpoH3a) M HX
IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cuCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpOEHHUE UX aTOMOB, HAaXOXACHHE B Ipupoae. PU3NUeCKUe U XMMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaJbLUI: MI0JI0KeHKE B [lepruoanyeckoi cucreme
xumuueckux snemeHtoB [I. 1. MenneneeBa, cTpoeHME MX aTOMOB, HAXOXKIEHUE B IIPUPOJE.
®u3nyeckue U XMMHYECKUE CBOMCTBA MarHus M KajlblMs. BakHeHIIMe COCIUHEHHs KalbLus
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUSL.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [l U.
MenneneeBa, CTpoeHHE aToMa, HaxoKAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Keneso: mnonoxenne B Ilepmonmueckoil cucreme xumuueckux saemeHtos I H.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKJACHHUE B Ipupoje. Pu3ndeckue 1 XMMUYECKHUE CBOKCTBA
xkene3a. Okeupnwl, Tuapokcunsl u conmu skenesa (ll) m xenmesa (ll), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C 00pa3liaMy METAJJIOB U CILUIABOB, UX (PU3MUECKUMHU CBOMCTBAMU, U3yUEHUE
pe3yIbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIOJIb30BaHHUE BHIEOMATEPUATIOB), 0OCOOCHHOCTEH
B3aMMOJCMCTBUSL OKCHJA KajJblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs dKele3a B
KHUCIoposie  (BO3MOXKHO  MCIIOJIb30BaHME  BUJEOMATEpHalioB), MPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX pEaKIMii Ha MOHBI: MarHWs, KaJblMs, aTIOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME W ONKMCAHKME MPOLIECCOB OKPANIMBAHKS IUIAMEHH MOHAMH HATPHS,
KM M KaJblus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHUAJIOB), HcciaeloBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUSA U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaykHelre MeTaulbl U UX COETUHEHUS».

XuMus M OKpyxKaouias cpeaa

BemectBa u Marepuassl B IIOBCEJHEBHON JKU3HU 4YeJIOBEKa. be3omacHoe MCIoiIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis mpu XUMHUYECKHX OXOTrax |
OTpaBJICHUSIX.

XUMHYeCcKOoe 3arps3HeHHE OKpYyKarolel cpeabl (MpeaenabHas JOoMycTUMasi KOHIEHTpalus
BerecTs, ganee — [1JIK). Poib xumun B perieHun 5K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

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

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€M MPU U3YYEHUH XMMHH B 9 Kiacce OCYLIECTBIISETCS
yepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITHM, SBISIOLINXCS
CUCTEMHBIMU JIJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DaKT, rTMIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePpUOTUYHOCTh, HAOMIONEHHE, SKCIEPUMEHT, MOJICINPOBaHUE,
U3MEpPEHUE, MOJIEIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOIOTHSI, MATEPHAIIBL.



dusnka: MaTepusi, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUYECKUM 3apsi, MPOBOJHHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHHME BEIeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAITNYECKAsl PEIETKA, CIUTaBbl, (PU3MYECKHUE BEIIMYNHBI, CTUHUIIBI
U3MEPCHHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

buosorus: dortocunTes, apixanue, OMocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBIE MOPOIBI, IOJIC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4€OHOM M BOCIUTATEIbHON JNEATEILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMM  COLUOKYJIBTYPHBIMM M  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOpPMaMH MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOLUXCSL.

JIndHOCTHBIE pE3yJbTaThl OTPAXKalOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMN M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMAaHMA 3HAYCHUsS XMMUYECKOH HAayKd B JKM3HH COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh OCTOBEPHON HMHGpOpMAIueil 0 mepeoBbIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOicTBe
Mupa 1 oOIIecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHHUS] O COIMAIBHBIX HOpPMax M MpaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATENBHOCTH NP BHIIOJHEHUH Y4€OHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TOM Y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEACHHE 1 TIOCTYNKH CBOMX TOBAPHUIIEH C TO3UIMN HPAaBCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MIOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakIiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKHM U COCTABJISIIOIIME OCHOBY IS
MOHMMAaHHUS CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C NPUPOJHON CPENOH, O POJIM XUMHUU B ITO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAlpPaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHMM MO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBIEHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYPHhl, B TOM YHUCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOl, NOCTYHMHBIMH TEXHHUUYECKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHUIO M TO3HAHMIO, JTHOO03HATEIHHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPHUSATHE BPEAHBIX NPUBBIYCK
(ymoTpeOneHus aaKorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIIOJCHUS TPaBUI
0€30I1aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO NMPpodeccHii u Tpya pa3IudHOro poJia, yBaXKeHHe K
TPYAY U pe3yibTaTaM TPY10BOM A€ATETbHOCTH, B TOM YHCII€ Ha OCHOBE IPUMEHEHUS MMPEAMETHBIX
3HaHUH 10 XUMHHM, OCO3HAaHHBIH BHIOOp MHAMBHUIYaIbHOH TpPAaeKTOPUH MPOJOJIKECHUS
o0pa3oBaHHUsl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHH, OOIECTBEHHBIX
UHTEPECOB M TOTPeOHOCTEH, YCHEemHOW MpopEeCcCHOHATBLHON MAEATENbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CpPEIE;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0E30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS MPaBMII 0€30MacHOT0 MOBEICHUS MpU paboTe ¢ BeIeCTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NIPUMEHSTH 3HAHUS, MIOJIy4daeMble IPU U3YUYEHUU XUMUH, JJIs pELICHUs 3a/1a4,
CBA3aHHBIX C OKPYXKAIOLIEH NPUPOJHONW CPENOM, [UIsl NOBBILECHUS YPOBHSA HKOJOIMYECKOH
KYJIBTYpBl, OCO3HAHUS TTTOOAIBHOTO XapaKTepa HKOJIOTUUYECKUX MPOOJIEM U MyTel WX pelieHust
IIOCPEACTBOM METOJI0OB XMMMH, YKOJIOIMUECKOTO MBIIUICHHs, YMEHHSI PYKOBOJICTBOBAaTLCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3yJlbTATOB BBHIIEIAIOT 3HAYMMBIC I (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE IOHATHUS (3aKOH, TEOpUs, MPUHLMII, TUNOTE3a, (aKT, CUCTEMA,
IpoIIecC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIe UCHOIBb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMH U3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABIECHUE O
LIEJIOCTHOW HayyHOW KapTHUHE MUpa, U yYHHUBEpCalbHblEe Y4ueOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHbBIE), KOTOpbIE OOeCreYuBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU NESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOTO MBIIUICHUS IIPU OCBOCHUU 3HAHMM:
PacKpbIBATh CMBICII XUMHUECKUX MTOHATHH (BBIAECNIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHATHUS JUIsl OOBSCHEHUS OTJIENbHBIX
($akToB U SIBIEHUN, BBIOMPATh OCHOBAHMSI U KPUTEPUHU JJIs KilacCU(PUKAIIMM XUMUYECKUX BELIECTB
U XMMMYECKMX pEaKIHi, YCTaHaBIMBATh MPUYUHHO-CIEJCTBEHHBIE CBSI3U MEXIY OObEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PpACCYXACHMsS (MHIYKTUBHbBIE, J€AYKTUBHbBIE, [10 aHAJIOTUN),
JIeJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHME MPHUMEHSTHh B IMpoliecce MO3HaHMS MOHATUS (MPEeAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHME XHUMHYECKOM peakuud — TNpU pElIeHUH YydeOHo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHMX DPEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLIECCAX U SIBJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
TaKkkK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEIACHHUIO YYEHHUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJI0OM MPOLIECcca, CAMOCTOATENIBHO MPOTHO3UPOBATh €TI0
pe3ynbTaT, (GopMyInpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOAETaHHOM padorTe.

Pa6ora ¢ undopmaumeii:

yMeHHue BbIOUpPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIIMIO PA3IMUHBIX BUI0B
1 (GOopM IPECTaBICHUS, TOJYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJIsIpHAs JTUTepaTypa
XUMHUYECKOT0 CO/IepKaHusl, CIIPaBOYHbIE T0coOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHUE IPUMEHSTh Pa3INuHble METOIbl U 3aMpPOCHl MPU MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBITOJIHEHUS Y4E€OHBIX U ITO3HABATENbHbBIX 3a/1a4
OTpeNieNIEHHOr0 TUMa, MPHOOpETeHHe OIbiTa B 00JaCTH MCIOJNb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH AKTUBHOI'O HCIOJIb30BAHUS PA3INYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IpencTaBICHUS
UHPOpPMALMU U WUIIOCTPUPOBATH peIlaeMble 3a/Jadd HECIOXKHBIMH CXEMaMH, AUarpaMMaMmH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;



YMEHHME HCIOIb30BaTh U aHAIM3UPOBATh B Ipollecce Y4eOHOH U HucciIenoBaTebCKON
NEeSITeIbHOCTH UH(OPMAIIHMIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY>KAIOIIEeH MPUPOTHON CPEIBI.
KoMMyHuKkaTHBHBIC YHHBepcaibHbIe yueOHbIe JeHCTBHUS:
yYMEHMsI 3aJaBaTh BOIPOCH (B XOJe Juaiiora U (WiIM) AUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEJIOKEHHS OTHOCHUTENBHO BBITIOJIHEHUS
MIPEeIJIOKEHHOM 3a1a4u;
YMEHMSI IPEACTABIIATH MOJIyYEHHBIE PE3YJIbTAThl 1I03HABATEIBHOMN AESITEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; JelaTb NPE3eHTALNI0 pPe3yJbTaTOB BBIITOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JIa0OpaTOpPHOrO OMbBITa, JTAOOPATOPHON padOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);
YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHON U
MCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMS NO3MLUN (00CYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JEHCTBHIM, ONpPEIEICHUE KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).
PerynsiTuBHbIe yHUBepPCAJIbHbIC YUeOHbIC 1eHiCTBUA:
YMEHHME CaMOCTOATEIbHO ONPEIENTh LEeIU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOKO JAEATEIbHOCTh, BBIOMpATH
HanOosee 3P PeKTHBHBIE CIIOCOOBI pelIeH s y4eOHBIX 1 MO3HABATEIBHBIX 32/1a4, CAMOCTOSTEIIHHO
COCTAaBJISITh UJIM KOPPEKTUPOBATH MPEI0KEHHBIN aJITOPUTM JE€HCTBUIM TPYU BBIIOJIHEHUH 33JaHUN
c y4€TOM TOJy4YeHHsS HOBBIX 3HAHMHA 00 HM3ydaeMbIX OOBEKTaX — BENIECTBAX M PEAKLUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHUE UCIIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.
HPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpenMeTHBIX pe3yJabTaTOB [0 OCBOEHHUIO O0053aTENbHOIO COAEPIKAHUA,
YCTaHOBJIEHHOTO JaHHOM (enepanbHOil pabodeid mTporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS U CIHOCOObI JeHCTBUM, crenupuyeckue Uit
OpeaMETHOW 00sacTh «XUMHS», BUABI JEITEIBHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.
K xoHuy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX MOHITHM: aTOM, MOJEKYyJa, XUMUYECKHUM
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MacCOBas J10JIs1 XUMUYECKOTO AIIEMEHTA
B COEAMHEHMM, MOJSIpHbII 00BEM, OKCUA, KHUCIOTa, OCHOBaHHE, COJlb,
3IIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccupukaus
peakuuii: peakliui COeAMHEHNUS, peaKLUU pa3IoKEHUs], PEaKI[Ui 3aMEeLICHUs, PeaKIuU
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMU, TEIIOBOM 3 (EKT peaklny, siIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHHWOH,
pacTBOp, MaccoBasi 10J1sl BelllecTBa (MPOLIEHTHAs KOHLIEHTPALIKs) B PaCTBOPE;
® WUIIOCTPUPOBATH B3aHMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITHUH W MPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OmpeneNisITh BaJEeHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEECHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpefenéHHOMY KJaccy COeAMHEHHM 1o QopmynaMm, BHJ XUMHYECKOM CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX



nosnoxkenuss B Ilepuonnueckoil cucTeme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOrazipo;

ONHKCBHIBaTh M XapakTepusoBaTh TabmuuHyo ¢(opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh IMOHATUS «IJ1aBHas moArpymnmna (A-rpymnma)» u
«mobounass moarpynna (b-rpynma)», Mambie W OonblMe TNEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX JJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMHUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
dbdexry);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IIOJATBEP)KJasl  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3JIMUHbIX YCIOBUSIX;
BBIUHCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHNE, CHUCTEMATH3AIUI0, KIACCU(PUKAIUIO, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JUIsl U3YYEHUsS CBOMCTB BEIIECTB M XMUMHUYECKHX PEaKLUU,
€CTeCTBEHHO-Hay4YHbIE METOIbl TO3HAHUS — HAOIIOACHHE, U3MEPEHHE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

cleoBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHYECKOM TMOCyJoM U J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKKe MpaBHJIaM OOpaleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU 1O BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
coOMpaHUIO Ta3000pa3HbIX BeIIEeCTB (BOAOpPOJAa W KHCIOpOJa), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JI€H paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHoadTanenH, METHIOPAHK U IPyTHUe).

K kxonuy oOyueHus B 9 kJiacce mpeMeETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHSTHI: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCICHUS, XMMHYECKas pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUsS, peakUud HMOHHOTO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIuHy,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pPEAaKLUH,  OKHUCIHUTENIb,  BOCCTAaHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpHUCTaJUIMuecKas peleéTka, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEaKlUH, IMPEeAeNIbHO JOIYCTUMAs
koHueHrpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATHA W MPUMEHSATH 3TH
MIOHATUS IIPU ONMCAHUM BEILECTB U UX NIPEBPALCHU;

UCTOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OIPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUAX Pa3JIU4YHOIO COCTaBa, NMPHUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHMH Mo (opMynam, BHI XMMHUYECKOH CBS3M (KOBaJEHTHAas, MOHHA,
METaJUINYecKas) B HEOPraHUMYECKUX COCJUHEHUSX, 3aps] HOHA IO XUMHUYECKOU



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona . . MeHneneeBa U 1eMOHCTPUPOBAThH
€ro NMOHMMAaHME: OIMMUCHIBATH U XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuogunueckoit
CHUCTEMbl XMMHUYECKHUX OHJIEMEHTOB: pa3ju4aTh MOHATHS «rjaBHas mnoiarpymnmna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie W OOJBIIME TIEPHOJIBI,
COOTHOCUTbH 0003HAUEHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIMIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsll sAapa,
o0Iiee YuCio AJIEKTPOHOB U paclpeielieHue MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o0miye 3aKOHOMEPHOCTH B HM3MEHEHHMU CBOMCTB JJIEMEHTOB M HMX COCIUHEHUIl B
npejesiax MajiblX IEPUOI0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;
KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMHUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe W cHenu(uyeckre XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBIISITh YPaBHEHUS DJCKTPOIUTHUUYECKON TUCCOLMALMU KUCIOT, [IeIouel U CONei,
MIOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peakiii HOHHOTO OOMEHa, YPAaBHEHHS PEaKIIH,
MOJATBEPXKJAIONINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIY BEIIECTBAMHU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3ZMOXXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIIOBUSX;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO Macchl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOnrofarh MpaBuia TMOJNb30BAHUS XHMMUYECKOM TMOCyJol U J1ab0paTOpHBIM
o0opy/moBaHuEM, a TakKe MpaBuiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBIMTOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIMBITOB IO MOTYYEHHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

MPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIHKAT-, Cylb(}ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS W WOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTU3allui0, BBISBIECHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLUid, €CTECTBEHHO-
Hay4yHbI€ METObI IO3HAHUS — HAOII0ICHHE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoandecTBo yacoB
Kont IIpak
Ne HaumeHnoBaHue pa3aesioB ¥ TeM NPOrpaMMBbl po.k Tuaec UICKTPOHHEIE (I (PPOBLIC)
n/n Bcero HBIC KHe o0pa3oBaTe/ibHbIE pecypchl
pado pado
Thbl Thbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMusi — BaxkHast 00JIaCTh €CTECTBO3HAHUS U bubnuorexa [JOK
1.1 . 5 2 ]
MPAKTUYECKOU IESITETbHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.2 BemiecTBa 1 XuMu4yecKue peakiuu 15 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3znen 2. BaxHeiilnue mpeacTaBUTEIM HEOPraHUYECKUX BellleCTB
bubmuoreka [JOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bonopoa.IlonsiTie o KuCnoTax u comsix 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bona. Pacteopsl. [TonsiTHE 00 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
. bu6mmoreka [IOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pa3nea 3. Ilepuonuyecknii 3akoH u Ilepuoguyeckas cucrema xumudeckux daemMenToB /JI. M. Mennesneesa. CTpoenne aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema

3.1 xumuyeckux aemenToB . . MenaeneeBa. CTpoeHue 7 EES:E%T:(;;%ESII% 11837¢
aToma
39 Xumudaeckas CBs3b. OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIC 8 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pasaeity 15 Ptipim atsgo t41537C
O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
OBUHIEE KOJITNYECTBO YACOB 11O ITPOT'PAMME 66 4 6
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9 KJIACC

KonuuectBo 4yacoB

KoHT Mpak
Ne HaumeHoBaHue pa3genos v TeM NporpaMmbl pone Thyec 9nekTpoHHbIe (uMpoBbIe)
n/n Bcero Hble Kune 06pa3OBaTeanble pecypcChbl
pa6o pa6o
Tbl Tbl
Pa3ned 1. BemecTBO M XMH4YecKHe peakiun
11 [ToBTOpEeHME U yriIyOJIeHHE 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 Kiiacca 5 1 buGmuorexa LIOK
' https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIUM 4 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOJIUTUYECKAS AUCCOIMalMa. XMMUUECKHUE PEaKIIMU B pacTBOpax 8 1 1 bubnnorexa LJOK
' ' https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
2.1 OOmiast xapakTepuCcTHKa XUMHUYECKHX 371eMeHTOB VIIA-rpymibl. ["anorens: 4 1 bubmiorexa LIOK
' ' https://m.edsoo.ru/7f41a636
O6mas xapakrepucTuka XxuMuieckux anneMeHToB VIA-rpynmsl. Cepa u eé€ bubmmoreka [JOK
2.2 6 .
COCIMHEHMS https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepucTUKa XUMUUECKHUX 31eMeHToB VA-Tpynisl. A3zot, hpochop u bubmuoreka [JOK
2.3 7 1 .
HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
OO6mras xapakTeprucTuKa XUMHIeCKuX deMeHToB |V A-Tpynmel. Yriepon u bubnnorexa [JOK
24 . 8 1 2 .
KPEMHUU U UX COCIUHEHUS https://m.edso0.ru/7f41a636
Hroro no pasneny 25
Pa3nen 3. MeTausibl U MX COeIMHEHUS
. bu6nmorexa LIOK
3.1 OO0mue CBOMCTBa METAIIOB 4 hitps.//m.eds00.ru/7f41a636
. but6mmoreka [IOK
3.2 BaxkHel1e MeTaisl ¥ UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasnen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 maTepuaisl B )KU3HU YEJIOBEKA 3 Bubmorexa HOK
' https://m.edso0.ru/7f41a636
Hroro mo pasneny 3
O06o001IeH e U cucTeMaTU3alus 3HaHU! 1 bubmorexa [IOK
https://m.edso00.ru/7f41a636
OBUHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 66 4 7



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoaunuecTBo yacoB
Ne Kont Hpax Jara DJIeKTpOoHHbIe U pPOBbIE
n/ Tema ypoka Beer POP Thec o0pa3oBaTe/ibHbIE
HbIE KHe H3yYeHHs
n ) pecypchl
pador  padort
bl bl
1 [Ipeamer xumuu. Posib XuMuu B )KU3HH yeoBeKa. Tena u 1 bu6mmoreka [IOK
BEIIIECTBA 05.09.2024 = https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHKS B XUMHUU 1 bubmmorexa LIOK
06.09.2024  https://m.edsoo.ru/ff0d227e
3 IIpakTuyeckas padora Ne 1 «[IpaBuia paboTsl B 1abopaTopuu 1 1 bubnnoreka [JOK
U IpuéMbl oOpalieHus ¢ 1a00paTOpHBIM 000PYIOBAaHHEM) 12.09.2024  https://m.edsoo.ru/ff0d23dc
4 Yucteie BemecTBa u cMecu. CriocoObl pa3ieNieHus cMecei 1 bubanorexa LIOK
' 13.09.2024  https://m.edsoo.ru/ff0d26ca
5 IIpakTuyeckas padora Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 1 bubnuoteka [JOK
OYMCTKHU TTOBAPEHHOM COJIH)» 19.09.2024  https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJTBI 1 brbmiorexa [JOK
20.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1 bubnuoteka [JOK
9JIEMEHTOB 26.09.2024  https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clnoKHbBIE BELIECTBA 1 Eubmorexa LIOK
27.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 Eubmorexa LIOK
03.10.2024  https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYecKas hopMyIa. 1 bubnmuotexa [JOK
BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB 04.10.2024  https://m.edsoo.ru/ff0d2eae
11 OtHocuTenpHas aToMHas Mmacca. OTHOCHTENIbHASI MOJIEKYIIsIpHAs 1 bubnmoreka [JOK
Mmacca 10.10.2024  https://m.edsoo.ru/ff0d323c
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bu6mmoreka [IOK

12 MaccoBast 10JisI XUMHUYECKOT0 DJIEMEHTA B COSAMHCHHUH 11.10.2024  https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KonuuectBo BemectBa. Mosb. MousipHast Macca 17.10.2024 https://m.edsoo.ru/ff0d5230
14 Ou3nyecKue U XUMUYECKHE SIBICHUS. XUMUUECKasi peakius Eubmorexa ITOK
] 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku 1 yCcIIOBHUS IPOTEKAHUS XUMUUECKUX PEAKIIUI Eubmorexa LIOK
24.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS bubmmorexa LIOK
] 25.10.2024  https://m.edsoo.ru/ffod3b88
17 Brprunciienust KoJiM4ecTBa, MacChbl BEMIECTBA 110 YPABHEHUSAM bubnnoreka [JOK
XUMUYECKHUX PEaKIui 07.11.2024  https://m.edsoo.ru/ff0d5708
18 Knaccudukanusa XuMHUECKUX peakuuii (CoeTMHEeHHUS, bubnuorexa [JOK
pa3lIoKEHUs1, 3aMEeIIeHUsI, 0OMEHA) 08.11.2024 @ https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yu€HbIi-dHIIMKIONEANCT. O000IIeHNE U bubnnoreka [JOK
cucTeMaTu3anus 3HaHUi 14.11.2024  https://m.edsoo.ru/ff0d40c4
20 KonTpoubsnas padora Nel no teme «BemecrBa n xumuieckue bubnnoreka [JOK
peaxKiuumn» 15.11.2024  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CocraB Bo3nyxa. Kucinopog — aneMeHT bubnmoreka [IOK
U ipoctoe BeulecTBo. O30H 21.11.2024 @ https://m.edsoo.ru/ff0d448e
29 ®dusnueckue U XUMUUECKHE CBOMCTBA KUCTOpoa (peakinu bubnunorexa [JOK
oKucieHus, roperne). [lonsatue o0 okcumax 22.11.2024  https://m.edsoo.ru/ff0d4614
23 CniocoObI Moy4eHus KUCIopo/ia B 1a00paTOpuu 1 bubnuotexa [JOK
npoMbIliuieHHOCTH. [[prMeHeHne kuciopoia 28.11.2024  https://m.edsoo.ru/ff0d497a
T o .
25 Tepuonmmeton ypasmenIL 0. 1 HTOTepMCCH u6morera LIOK
P P : Aotep 29.11.2024  https://m.eds00.ru/ff0d4790
PEaKITUAX
o5 TommBo (HedTh, yroabs U MeTaH). 3arps3HEeHNE BO3IyXa, bubnmnoreka [JOK
CIIOCOOBI €ro MpeAoTBPAIICHUS 05.12.2024  https://m.edsoo.ru/ff0d4c4a
26 IIpakTuueckas padora Ne 3 no reme «[lonyuenue u cobupanue bubnmuotexa [JOK
KHCIIOPOJIa, U3YYCHHUE €TO CBOMCTBY 06.12.2024  https://m.edsoo.ru/ff0d4ae2
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Bonopon — anemenT u npocroe BemectBo. Haxoxnenue B

bu6mmoreka [IOK

27 IpUpoJIe 12.12.2024  https://m.edsoo.ru/ff0d4ddo
28 ®dusnueckue 1 XUMHUYECKHE CBOICTBA Boaopoaa. [Ipumenenue bubnmoreka [JOK
BOJIOpOJA 13.12.2024  https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
29 | llomsTac 0 KHCIOTAX 1 CONX 19.12.2024  https://m.edsoo.ru/ffod50d2
bubmuorexa [JOK
30 Cnocobut nonyuerus BOA0POAa B 1aGopatopin 20.12.2024  https://m.edsoo.ru/ff0d4ddo
31 IIpakTuyeckas padora Ne 4 o reme «Ilonyyenue u cobupanue bubnuorexa [JOK
BOJIOPOJIa, U3YYEHHE €r0 CBOICTBY 26.12.2024  https://m.edsoo.ru/ff0d4f42
. " bubmuoreka [JOK
32 Mouspibiii 00bEM rasos. 3ako ABorazpo 27.12.2024  https://m.edsoo.ru/ff0d542e
33 Brruncnenus 00b€Ma, KOIMYECTBA BEIIECTBA ra3a 10 €ro bubmmoreka [IOK
W3BECTHOMY KOJIMYECTBY BEIECTBA HIIH 00BEMY 09.01.2025  https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra30B 110 YPAaBHEHHUIO PEAKIIMUA HA OCHOBE bubnnoreka [JOK
3aKO0HA 00BEMHBIX OTHOIIICHUH T'a30B 10.01.2025  https://m.edsoo.ru/ff0d5708
. bu6mmoreka [IOK
35 PH3HYECKAE U XHMHUHCCKHE CBOHCTBA BOJHI 16.01.2025 @ https://m.edsoo.ru/ff0d587a
. bubnuotexa [JOK
36 CoctaB ocHoBaHui. [ToHsTHE 00 MHAMKATOPAax 17.01.2025  https://m.edsoo.ru/ffod59e2
37 Bona kak pactBoputens. HacbliieHHbIe 1 HEHACBIICHHbBIE bubnuoreka [IOK
pacTBOpbl. MaccoBas 0715 BEIIECTBA B PACTBOPE 23.01.2025  https://m.edsoo.ru/ff0d5b40
IIpakTuyeckas padora Ne 5 o teme «I1
38 pal())TBOpOB c Oprl:)JleHéHHOﬁ MacCOBOM ;0;):1; %Zzlzj;(e)?ngoro bubmorexa LIOK
24.01.2025  https://m.edsoo.ru/ff0d5eba
BEIIECTBAY
39 KonTpouabsnas padora Ne2 no reme «Kucaopoa. Bogopon. bubnnorexa [JOK
Boaa» 30.01.2025 | https://m.edsoo.ru/ff0d6342
) bubmuorexa [JOK
40 OKCHL: COCTaB, KIACCHPMKANNA, HOMEHKIATYpa 31.01.2025  https://m.edsoo.ru/ff0d664e
a1 [TomryueHue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubmmoreka [IOK
aM(dOTepHBIX OKCHUJIOB 06.02.2025  https://m.edsoo.ru/ff0d664e
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bu6mmoreka [IOK

42 OcHoBaHMs: coCcTaB, KIaccu(pUKaIMs, HOMEHKIATypa 07.02.2025  https://m.edsoo.ru/f0d67ca
43 [TonydyeHune u XuMHU4YECKHUE CBOMCTBA OCHOBAHUH Eubmorexa LIOK
13.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccugukaiiys, HOMEHKJIATypa bubmoreka LJOK
' ’ ’ 14.02.2025 https://m.edsoo.ru/ffOdfee?
. bubmuorexa [JOK
45 Hoxtyrerie H XUMHHCCKHE CBOHCTBA KACIOT 20.02.2025  https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUs, bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA 21.02.2025  https://m.edsoo.ru/00ad9474
IIpakTnyeckas padora Ne 6. Pemenue skciepumeHTan
47 3a§aq o TeMe «OpCHOBHbIe KJ'IaCCI;; :;prgHqung; R Eubmorexa ITOK
. 27.02.2025  https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
48 I'enernueckas CBsI3bp MEXKY KJIACCAaMU HEOPraHUYECKUX bubnnoreka [JOK
COCTMHCHU I 28.02.2025  https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 OGobmerue 1 cHCTeMATH3AIMS SHAHMIL 06.03.2025  https://m.edsoo.ru/00ad9ch2
50 KonTposbnas padora Ne3 no teme "OcHOBHBIE KJIaccChl bubnuoreka [IOK
HEOPraHU4eCKMX CoeIMHeHnl'" 07.03.2025  https://m.edsoo.ru/00ad9ela
51 [TepBble MOMBITKY KIACCH(PUKAITUU XUMUYECKUX HIIEMEHTOB. bubnnoreka [JOK
[TonsaTHe 0 Tpynmax CXOAHBIX JIEMEHTOB 13.03.2025  https://m.edsoo.ru/00ad9ffa
52 Ilepnonnueckuii 3akoH u Ilepuoanueckas cucreMa XMMHUYECKUX bubnnoreka [JOK
snemenTtoB J[. . Menpaeneena 14.03.2025  https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
53 Heprozb, rpymIel, HOATPYMIHI 20.03.2025  https://m.edsoo.ru/00ada52¢c
bu6mmorexa [IOK
54 Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl 21.03.2025  https://m.eds0o.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnmnoreka [JOK
[Tepuoanueckoii cucremsl J1. 1. Menneneena 03.04.2025  https://m.edsoo.ru/00adaébc
56 XapakTepucTuKa XMMHYECKOT0 JIEMEHTA 110 €Tr0 MOJ0KEHUIO B bubnmuotexa [JOK
[Tepuonnueckoii cucreme J1. 1. Menneneena 04.04.2025  https://m.edsoo.ru/00ada824
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57 3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHSI HAYKH U 1 bubnunoreka [JOK
npaktuku. J[. . MenaeneeB — y4€HbIi, me1aror U rpakKaIaHuH 10.04.2025  https://m.edsoo.ru/00ada96e
58 DIIeKTPOOTPUIIATEIILHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB/ 1 bubmuoreka [JOK
Bcepoccuiickast mpoBepouHas paboTa 11.04.2025  https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 onnas xummaeckas CBAsk 1 17.04.2025  https://m.edsoo.ru/00adac34
bubmuorexa [JOK
60 KoanenTras nosspuas XMMHICCKs CBA3H 1 18.04.2025  https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOspHAsS XMMHYECKas CBS3b 1 bubinorexa LIOK
24.04.2025 @ https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenenp, oxkucieHi 1 25.04.2025 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 bubinorexa LIOK
15.05.2025  https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OxuciuTenH 1 BOCCTAHOBHTE M 1 16.05.2025 | https://m.edsoo.ru/00adb076
65 KonTpoJubsnas padora Ne4 no reme «CTpoeHune atoma. 1 bubnnoreka [JOK
XuMuueckas CBA3b)» 22.05.2025 | https://m.edsoo.ru/00adb486
. bu6mmorexa [IOK
66 ObobmeHne 1 cucTeMaTH3AINA SHAHMH 1 23.05.2025 | https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB 11O TIPOIT'PAMME 66
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9 KVIACC

KoauuyecTBO 4acoB

o Kont Ipax JIeKTPOHHbIE
11/- Tema ypoka po.k Tivec | [ara uHppoBLIe
- Bcero  HbIe KHe U3y4eHusi o0pa3oBaTe/ibHbIE
pador  padort pecypchl
bl bl
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHYECKUX 1 Bbu6mmoteka [JOK
sanemenTtoB J[. . Menpaeneena 05.09.2024  https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XMMHUYECKHX 2JIEMEHTOB 1 bubnunorexa [IOK
MEePBBIX TPEX MEPUOIOB 06.09.2024  https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BELIECTB 1 bubmaorexa LIOK
12.09.2024  https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4eckoii CBS3M U TUIBI KPUCTAILTUIECKUX PEIIETOK 1 bubmnorexa LIOK
13.09.2024  https://m.edsoo.ru/00adbact
KonTpoubsnas padora Nel no teme «IloBTopenne n
5) . 1 1
yriay0JieHne 3HAHUH OCHOBHBIX pa3/ie/ioB Kypca 8 kiacca» 19.09.2024
6 Knaccugukarus XuMHUeCKUX peakiuii Mo pa3IuyHbIM 1 bubmmnoreka HOK
MpU3HAKaM 20.09.2024 | https://m.edsoo.ru/00adbcb0
7 [TonsiTHe o ckopocTn xumMHueckoi peakiuu. [lonstue o 1 bubmuoreka [IOK
TOMOT'€HHBIX U T€TEPOr€HHBIX PEaKLUAX 26.09.2024  https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHU. DAKTOPBI, BIUSAIOLINE HA
8 CKOPOCTh XUMHUYECKOH PEAKIIUH U MOJ0KEHHE XUMHUECKOTO 1 bubmorexa [IOK
27.09.2024  https://m.edsoo.ru/00adc28c
paBHOBECHSI
9 OKHUCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH 1 bubnmorexa LIOK
03.10.2024 | https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTHueckoi aucconuanuy. CuiabHbIe U ciiadble 1 bubmuoreka [IOK
AIEKTPOJIUTHI 04.10.2024  https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHNS peakIuil 1 buGmnorexa [IOK
10.10.2024  https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHU B CBETE 1 bubnuotexa [JOK
MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOMN TUCCOITUAIIUN 11.10.2024 https://m.edsoo.ru/00add5d8
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13 XUMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUHN 00 bubnmnoreka HOK
AJIEKTPOJIMTUYECKON JUCCOIHAITIHI 17.10.2024 https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruaponU3e coen Bubmorexa ITOK
18.10.2024 = https://m.edsoo.ru/00add9d4
. bubnunorexa LIOK
15 O6obmerte 1 cHCTeMATH3AIMS SHAHNHA 24.10.2024  https://m.edsoo.ru/00addd12
16 IIpakTuyeckas padora Ne 1. «Pemenne s3xciepruMeHTalbHbIX bubnuoreka [JOK
3a7au» 25.10.2024  https://m.edsoo.ru/00addbfa
17 KontpoabHnas padora Ne2 mo reme «JIeKTPOJTUTHYECKAS bubmmoreka [JOK
aucconuanys. XuMuuyecKkne peakiium B pacTBopax» 07.11.2024 @ https://m.edsoo.ru/00addecO
18 OO0m1as XxapakTepUCTUKa TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA Ha bu6nmorexa LIOK
npuMepe Xjaopa 08.11.2024  https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCJIOTa, XUMUYECKHE CBOMCTBA, bu6nmorexa LIOK
MOJIy4eHHUE, MPUMEHEHUE 14.11.2024  https://m.edsoo.ru/00ade104
20 IIpakTuyeckas padora Ne 2 no reme «llonydenue conssHon bubmmoreka [JOK
KHCJIOTBI, U3y4eHUE €€ CBONUCTBY» 15.11.2024 = https://m.edsoo.ru/00ade348
21 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKLUid, €ClIu OJIUH bubmuoreka [IOK
U3 PEareHTOB JIaH B U30BITKE 21.11.2024 = https://m.edsoo.ru/00ade488
bubmmoteka IIOK
22 Obmas xapaxTepuctuia sementos VIA-rpym 22.11.2024  https://m.edsoo.ru/00ade64a
23 AnnotponHsle Monupukanuu cepbl. HaxoxaeHnue cepsl u eé bubmuoreka [IOK
COEIMHEHUH B IpHpoae. XMMHUYECKHUE CBOMCTBA CEPBI 28.11.2024 = https://m.edsoo.ru/00ade64a
24 CepoBoaopoj, cTpoeHue, pu3nyeckue U XUMUIECKUE CBOMCTBA bubmiorexa LJOK
’ ’ 29.11.2024  https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHas KUCIOTa, GU3HIECKUE U XUMHUECKUE bubnuotexa [JOK
CBOMCTBA, TPUMEHEHUE 05.12.2024  https://m.edsoo.ru/00adea28
XVAMHYECKUE PEaKIIUH, JIKAIIHE B OCHOBE TPOMBIIIIICHHOTO
26 croco0a MoJIy4eHUs CEPHON KUCIOThI. XUMUYECKOE 3arpsi3HEHUE buGmuorexa [IOK
z i 06.12.2024  https://m.edsoo.ru/00adec8a
OKPYKAFOIIeH CPeJIbl COSTMHCHUSIMHU CEPhI
27 Brruucnenne MaccoBo# 10 BBIXOa NPOAYKTA PEAKIUU bubmaorexa LIOK
12.12.2024 = https://m.edsoo.ru/00adec8a
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OO0mast xapakTepUCTHKA 31eMeHTOB VA-rpynmsl. A30T,

28 pacnpocTpaHeHue B IPUPOJE, GU3HICCKUE M XUMHYECKUE buGnuorexa LIOK
. ’ 13.12.2024 = https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHaK, ero pu3nvIecKue 1 XMMHUYECKHE CBOMCTBA, MOJIyuYeHHE Bbu6muotexa [JOK
U IpUMEHEHNE 19.12.2024  https://m.edsoo.ru/00adf004
30 IIpakTnyeckas padora Ne 3 o reme «llonyuenne ammuaka, bubnuoreka [JOK
U3YYEHHUE €TI0 CBOMCTB) 20.12.2024  https://m.edsoo.ru/00adf180
31 A30THas KUCI0Ta, €€ GU3NIECKHEe U XMMHUYECKHUE CBOMCTBA buGmuorexa LIOK
’ 26.12.2024 https://m.edsoo.ru/00adf306
Hcnonb30BaHMe HUTPATOB M COJICH aMMOHHS B KQUeCTBE
32 MUHEPATBHBIX YA0OpEeHHd. XUMUYECKOe 3arpsi3HEHIE buGnuorexa LIOK
o ) 27.12.2024  https://m.edsoo.ru/00adf518
OKPYKAFOIICH CPeJlbl COSTMHCHUSIMH a30Ta
33 dochop. Oxcun hocdopa (V) u ochopras kuciora, bubnnorexa [JOK
buznyecKkue 1 XUMUYECKHE CBOMCTBA, MOTYYCHHE 09.01.2025 @ https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pocdaroB B KayeCcTBE MUHEPAIbHBIX bubnnoreka [JOK
ynoOpeHuii. 3arps3HEHHE TPUPOJIHON cpebl hocharamu 10.01.2025  https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA 16.01.2025  https://m.edsoo.ru/00adfd9c
o i .
1o | Sooumeriepom m besreane » wmerirene coda Sumorea 10K
(V) P ’ FIOM YIIEpOX 17.01.2025  https://m.edsoo.ru/00adfebe
37 VYroapHas KucioTa v €€ coau bubmnorexa [IOK
23.01.2025  https://m.edsoo.ru/00ae006c
38 IIpakTuyeckas pabora Ne 4 o reme "[lonyyeHue yriekucioro bubmuorexa [IOK
ra3a. KauectBeHHas peakiusi Ha kapOoHaT-uOH" 24.01.2025  https://m.edsoo.ru/00ae027e
39 [TepBoHavanbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O bubnuotexa [JOK
COEJIMHEHUSX YTIepoaa 30.01.2025 @ https://m.edsoo.ru/00ae054e
40 KpemHunii u ero coequneHus Bubmorexa LIOK
31.01.2025 @ https://m.edsoo.ru/00ae080a
a1 IIpakTuyeckas padora Ne 5. Penenue sxcriepuMeHTaIbHbIX but6mmoreka [IOK
3amay 1o teMe «BaxHelmme HeMeTaIbl U UX COEIUHEHN 06.02.2025 https://m.edsoo.ru/00ae0bf2
42 KonTposbHas padora Ne3 no teme «BaxHelilue HeMeTaLIbI bubmuoteka [IOK
M X COeTHHECHU 07.02.2025 https://m.edsoo.ru/00ae0e18
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OO01mas XxapakTepuCTHKa XUMUYIECKIX HJIIEMEHTOB — METaJUIOB.

bubnunoreka LIOK

43 MGT?J'IJ'II/ILIGCKaH CBA3b 1 METAIlINECKas KPUCTAIlINeCKas 13.02.2025  https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOWCTBA METAIIJIOB
44 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUUYECKUN P bubmmoreka [JOK
HaIpsHKEHUH METaNIOB 14.02.2025  https://m.edsoo.ru/00ael1156
O6mue crioco6b! mony4yeHus: MmetayuioB. CriaBel. Beraucnenus
45 110 YPaBHEHUSIM XUMHYECKUX PEaKIUi, €CIIM OJMH U3 PEarcHTOB Bubmiorexa LIOK
’ 20.02.2025  https://m.edsoo.ru/00ae1156
COJICPKUT IPUMECH
bubnuoreka [{OK
46 Howstie o KopposuHi METaIOB 21.02.2025 @ https://m.edsoo.ru/00ael1278
bubnunoreka LIOK
47 Lenoureie metanb 27.02.2025 @ https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KATHS Bubmorexa HOK
28.02.2025  https://m.edsoo.ru/00ae14b2
49 [[lenoyno3eMeNIbHBIC METAJIIBI — KAJIBIIUA M MarHUi Bubmiorexa LIOK
06.03.2025 @ https://m.edsoo.ru/00ael5e8
50 Baxneinme coenMHEHNS KaJIbIIUI brbmiorexa LIOK
07.03.2025  https://m.edsoo.ru/00ael5e8
51 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI 13.03.2025
52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS bubmorexa LOK
14.03.2025  https://m.eds00.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 no reme "KEcTkocTh BOABI U bubmuoreka [IOK
METO/Ibl €€ yCTpaHEeHHUs" 20.03.2025  https://m.edsoo.ru/00aelaed
. bubnunorexa LIOK
>4 AmOMHHHH 21.03.2025  https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA bubinorexa LOK
03.04.2025  https://m.edsoo.ru/00aelc64
bu6nunorexa LIOK
56 Kereso 04.04.2025  https://m.edsoo.ru/00ae1d86
but6mmoreka [IOK
57 Oxcupl, ruapokcupl u cou xenesa (1) u sxxenesa (1) 10.04.2025  https://m.edsoo.ru/00ae35¢6
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58 O00011eHre U cUCTEMaTU3ALNS 3HAHUI 1 11.04.2025
59 IpakTnyeckas padora Ne 7. Penienue skcriepuMeHTaIbHBIX 1 bubnmnoreka HOK
3aJ1a4 1o TeMe «BakHelne MeTallIbl U BX COCAUHCHUS 17.04.2025 | https://m.edsoo.ru/00ae3de8
Brraucnenus no ypaBHEHHSIM e e i, €
60 w3 pearciros xan b wsGwiTKe wan cotepart npveen. 1 Buamorerca LIOK
. ) 18.04.2025  https://m.edsoo0.ru/00ael750
Brruncienus MacCoBOM JTOJIM BBIXO/A MPOAYKTA PEaKIIUU
61 O00011eHre U cUCTEMaTU3aLNS 3HAHUM 1 24.04.2025
62 KonTpoubHas padora Ne4 no teme «BaxHeliiue MeTaNbl 1 1
HX COeTHHEHU 25.04.2025
. bubnunoreka LIOK
63 BemecTBa 1 Marepualibl B IOBCEAHEBHOM KU3HU YEJIOBEKA 1 15.05.2025 https://m.eds0o.ru/00ae350
64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1 buGnuorexa LIOK
16.05.2025  https://m.edsoo.ru/00ae4270
bubmuoreka [{OK
65 Ponb xumMun B perieHnn 3K0JI0rMuecKux npoodaem 1 22.05.2025  https://m.edsoo.ru/00ae4270
. bu6mmoteka IIOK
66 OboOmerHe 1 CHCTEMATH3AIN SHAHNH 1 23.05.2025 @ https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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