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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOM
paboueil mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENoaBaHusl Y4eOHOTO IMpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3zanusx Poccuiickoit @eneparum.

[Iporpamma mo XuMuu 1a€T TpPEACTABICHHE O IIeNsAX, OOImeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CpPEACTBAMHM YYEOHOTO TIpEeaMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENseT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJICP)KAHUS, PEKOMEHIYEMYIO IOCIeI0BATEeIbHOCTD
M3YUYCHHS] XUMHUH C YIETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TIpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMBbI Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3yabTaTaM 00ydeHUs XUMUN
HAa YpPOBHE IeJel W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEeSITEeIbHOCTH 00Y4aroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHUsI.

3HaHUe XUMHH CIY)KHT OCHOBOW JUTsI POPMHUPOBAHKSI MHPOBO33PEHHSI 00YUJaIOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ATBHBIX TMPOOJIIEM YCTOMYMBOTO PAa3BHTHS YEJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHYECKON 0€301TacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUU(UKOM HAaydHOTO MBILIUICHHs, 3aKJIaIbIBA€T OCHOBBI 1LIEJIOCTHOTIO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIIuXxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeNOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4EHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOPBIM sIBISETCS MEJarorn4eckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0l HayKH XMMHUU Ha ONpPE/IENEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHIA OPraHUUeCKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MPUHIUILY IOCJIEA0BATEILHOIO Pa3BUTHUSA 3HAHMHM Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMUU;



— Y4EHUS O CTPOCHUHU aToMa U XUMHUYECKOH CBS3H;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEJOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMSI W BO3MOXKHOCTEU
IIPAKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMMmbl IO XHMHUHU CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XMMUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUHU TPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETHHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAaHUH — BaXHEUIHMX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHUH W WX TPUMEHEHHH B Yy4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OOYyJaroIuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  [O3HaHu,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOITIO3HAHUSA, KIIIOUEBBIX HABBIKOB (KIIOUEBBIX
KOMITIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX NpPU pELIeHUH MpolieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromUXCsi FTyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHHSI LIEHHOCTH
XMUMHYECKUX 3HAHHUM AJ BBIPAOOTKHU SKOJOTHYECKH IeJecO00pa3HOro MOBENEHUs B OBITY U
TPYIOBOM NEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAIlPaBJIEHHOCTH JajibHEHIIero 00ydeHus..

OO1iee uncio 4acoB, OTBEAEHHBIX I M3y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHMUSA

Xumus 8 KJIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KHU3HM YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemiecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemiecTB. [lonsitue o
METOJIaX Mo3HaHus B XuMuu. Yucteie BemecTBa u cMecu. CrocoObl pa3IeieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOcUTENbHAS aTOMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTa B COCIMHECHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Thl mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYJ0H, mpaBuiamMu paboThl B Jabopatopuu U mpuéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XMMHUUYECKMX peakmuil (pa3iokeHWe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuna meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALIUA,
xpomatorpadus, TMpOBeIEHHWE OUYUCTKA TMOBAaPEHHOM COJM, HaONIOJIEHUEe U OINMCaHUE
pe3yNIbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpusnyeckue U XMMHUYECKUe CBOMCTBA (peakuu TOpeHHUs).
Oxcunpl. Ilpumenenue xkucnopoma. CrnocoObl TOMy4YeHHUS KHCIOpoJa B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluu, TEePMOXMMHUYECKHE YypaBHEHHS, 5K30- U
SHAOTEPMHUUYECKUE peaKUuHU. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue U XuMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MoyueHusi. KucioTsr u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi A0js BellecTBa B
pactBope. XumMudeckue cBoMcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJL.



Knaccugukanuss Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukanms OKCHIOB:
cojseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUE U XMMHUECKHUE CBOICTBAa OKCUIOB. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHWI: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nueckue M XUMHYECKHE CBOMCTBA OCHOBaHui. llomyuenue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. Ou3nueckue 1 XUMHUECKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa cosneil. duznueckue U Xumudeckue coiictBa coiied. Ilonmydenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJIEHUE COJIEPKaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUuE, COOMpaHue,
pacro3HaBaHUEe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHue), B3auMojeicTBre Bojopoga ¢ okcugom meau (1)
(BO3MOXHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3lloB BEHIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnEe OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJBl C MeTajylaMH (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma Mmeau (ll) ¢ pactBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeUTpanu3aluu, MOJYyYeHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelnmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnmoanyeckasi cucrema xummu4yeckux jiemeHtos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(UKALMK XUMHYECKUX dJeMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE U HIEIIOYHO3EMEIbHbIE METAILJIbI, TaJJOTE€Hbl, UHEPTHBIEC I'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB I .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid cuUCTeMbl
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX snep. HM3otombl. OnektpoHsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XxumMudeckux 3nemMeHToB [lepruoanyeckoil cuctemsl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepunoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XMMUYECKHX NIEMEHTOB, METAININYECKUX U
HEMETAJNINYECKUX CBOICTB I10 TPyIIaM U IEPUOIAM.

3nauenue Ilepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumnyeckas CBSI3b. KoBasneHnrtHas (mosisipHas U HeToJIspHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakiuu.  [Iporeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.



Xumuueckuii IKcnepumenm:

u3yueHre OoO0pasloB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKAa C PacTBOpPaMU KHUCIJIOT U IIEJIOYeH, MPOBEIEHUE OIBITOB, WIIIOCTPUPYIOLIUX IPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEAKIIUHU PA3JIOKEHUS, COCUHEHNS).

Mestcnpeomemmuoie céazu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kiacce OCYIIECTBISAETCS
Yyepe3 HCIOJb30BAaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK MW TOHATHH,
SIBJISFOILUXCSI CHCTEMHBIMHU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC NOHSATHS: HaydHbIM (akT, TUNOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAWYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®duznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, a3, (U3NYECKHE BEJINYUHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHBIE TIOPOJbBI, TOJIE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

Xumus 9 KITACC

BemecTBo 1 XUuMHYecKasi peaKus

[lepmognueckuit 3akoH. Ilepnommueckas cucrema xumuyeckux osaemeHtoB [ M.
MenneneeBa. CrTpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallvs, KalblUsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 3JIeMEHTOB B [lepunoanueckoil cucreMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIMA KPHUCTAIMYECKOM PEmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XuMHUYEeCKUX peakiuil Mo pa3InYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYacTBYIOIIMX B pEakUWH BEUIECTB, IO TEIIOBOMY 3(PQexTy, M0 H3MEHEHHIO CTereHel
OKHUCJICHUS XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajau3aropa). DK30- U
SHA0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTeHHBIX U TeTeporeHHbIX peaknusax. [loHsTHe o
karanu3e. [loHsaTe o XuMHYecKOM paBHOBecMU. DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHYECKOHN pPeaKIMU U MOJIOKEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, OJICKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTaHOBUTENbHOU peakuuu. CocCTaBieHHE YpaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknmii ¢ UCTIOJIb30BaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust PMEKTPOJIUTUYECKON AUCCOLMALMH. DIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTHOHBI,
aHUOHBI. MexXaHu3M [HUCCOLMAlMM BEIIECTB C PAa3IMYHBIMU BHUJAMU XUMHUYECKOM CBS3H.
Crenenp aucconuanuu. CuiabHbIE U CllaOble 3IEKTPOIIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS peakIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHMs peakuuidl. CBOWCTBA KUCJIOT, OCHOBAHUW M COJIEH B CBETE
NPEJCTaBICHUNA 00 DSJIEKTPOJUTHUECKON auccormanuu. KadecTBeHHBbIE peakIMW Ha HOHBIL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIMIETOK HEOPraHWYeCKUX BEHIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
UCCIICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pEakIUu OT BO3JACHCTBUS pa3IUYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCAa TUCCOLHALNU
KHUCJIOT, IeJo4Yell M cojiell (BO3MOKHO MCIIOJIb30BAaHME BUJEO MAaTEpUaloB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUINX MPH3HAKU MPOTEKaHHUS pEakIfii MOHHOro obMeHa (oOpa3zoBaHME
ocaJika, BBbIJEJIEHUE Tra3a, oOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHid (TOPEHUE, PeaKIUH pPasIokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C TOMOIIbI0 KAaYECTBEHHBIX PEAKIHMH Ha HOHBHI,
pelieHne SKCIepUMEHTaIbHBIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka TajnoreHoB. OCOOEHHOCTH CTpPOEHHUsT aTOMOB, XapaKTEepHbIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYEeCKHE CBOMCTBAa Ha IMpHUMepe Xjiopa (B3aUMOJEHCTBHE C METaulaMd, HEMETallaMHu,
mienoyamu).  Xjopoojopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjopa 1 XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJ1opuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Oobmas xapakrepuctuka 37meMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (DU3MYECKHe CBOWCTBA TMPOCTHIX BEHIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBONCTBA
cepol. CepoBojopoa, cTpoeHue, (U3NYECKHe MW XUMHUUYeCKHe CBoWcTBa. OKCHUIBI CEphl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak NpeACTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XUMHUYECKUE peakluu,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO CHoco0a MOJMy4YyeHUs CepHOM KHUCIOTHL. [IpuMeHeHue
cepHoit KuciaoThl. CoJi CepHOM KUCIIOTHI, KAYeCTBEHHAs peakius Ha cynbpar-uoH. Haxoxaenue
ceppl M €€ COeOUHEHMH B Tpupojae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeW Ccpeabl
COEIMHEHUSIMU cepbl (KUCIOTHBIE MO, 3arpsi3HEHHE BO3ayXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B TMpupoae, Gusnueckue u
XUMHYecKue cBoiicTBa. KpyroBopot azora B mpupoje. AMMHAK, ero (pusnueckue u XuMU4ecKue
CBOICTBa, MotyueHue u npumeHeHune. Conu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHenune. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydyeHue,
¢dbusznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lMcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B KauyeCTBE MHUHEPAJbHBIX
ynoopenuii. XumMuueckoe 3arps3HeHne OKPYKAIoIIeH cpeibl COSUHEHUAMU a30Ta (KHUCIOTHbBIE
JOXH, 3arps3HEHHE BO3MyXa, MOYBbI U BOA0EMOB). Docdop, amioTpornHbie MOAUPHUKAIII
docdopa, dpusznueckue u xumudeckue corctBa. Okeun docdopa (V) u docdopHas kucnora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KkadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31meMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJIepOo, alJIOTPONHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE B
npupojie, pu3nuecKkue U XuMudeckue cBoiictsa. Ancopbuus. KpyroBopoT yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKHe U XMMUYECKHE CBOMCTBA, JCUCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHe W TMPUMEHEHHEe. DKOJOrnYecKue mpoOsieMbl, CBsi3aHHbIe ¢ oKcuaoM yriepoaa (1V),
TUMOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddekt. YrompHas kuciora u eé
conmu, X (pu3MYeckne W XUMHUYECKHE CBOWMCTBA, MONyueHHUE W TpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHBL.  Mcmomp3oBaHue  KapOOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIIJIEHHOCTH ¥ CETbCKOM XO35HCTBE.



[lepBoHavanbHBIE MOHATUS 00 OPraHMYECKUX BEUIECTBAX KAaK O COCIMHEHMAX YriepoJa
(MeraH, 9TaH, OSTWUJIEH, AalETWIEH, 3TaHOJ, IJIMIEpPUH, YyKcycHass kuciota). Ilpuponnsie
WCTOYHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, He(Th), MPOAYKTH HX MepepadOTKU
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKN BaKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKM3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWMCTBA, MOJY4YeHHE U MPHUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OO6mwue npencraBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneimme
CTPOWTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, HEMEHT, OeToH, ene300eToH. I[IpoGiiemsbl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIHHBIX MAaTEPHUAIOB B TIOBCEHEBHOM KHU3HH.

Xumuueckuii sIkcnepumenm:

n3ydeHre o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEIACHUE
KayeCTBEHHBIX peaKUuil Ha XJIOPUI-UOHBI U HAOIOJIEHUE NMPU3HAKOB UX MPOTEKAHUS, OMBITHL,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajlor€HOB M MX COEAUHEHHMH (BO3MOKHO
HCI0JIb30BAHNE BUJECOMATEPHUATIOB), O3HAKOMIIEHHME C 00pasliaMH XJIOPUIOB (TaJIoT€HUIOB),
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEIMHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATepHasoB), HaAONIIOJEHHE TMpollecca OOyriauBaHMS  caxapa TMOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3y4eHHE XUMUYECKHX CBOWCTB pa30aBiIC€HHOMN CEpHOI
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOM peakluMHu Ha cynb(aT-uoOH W HaONo/eHue IMpH3HaKa eé
MIPOTEKAHUSI, O3HAKOMJICHHE C (PU3NYECKHMMH CBOMCTBaMM a30Ta, (ocopa U UX COEAMHEHUU
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3iaMu a30THBIX U GochopHBIX ya00peHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMHaka, IpPOBEJIEHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHMS U (ochaT-MOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAHME BHJICOMATEPUANIOB), M3yYEHHE MOJIENel KPHUCTaUIMYECKHUX PEIIETOK ajamasa,
rpaduta, GyaIepeHa, O3HAKOMIIGHHE C TMPOIECCOM aICOpPOIMU PAaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasza, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIJIMKAT-UOHBl W H3Y4YEHHE TMPU3HAKOB HX TMPOTEKAHMsS, O3HAKOMJICHHE C MPOIYKLIHEH
CHJIMKATHON TMPOMBINIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a1ad 1o TeMe «Baxnelmue
HEMETAJLIbl U UX COCIUMHEHUS.

MeTtanjibl M UX COeIMHEHHS

OOmiasi xapakTepuCTHKa XHMHUYECKUX DJEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
nonoxenus B [lepuoanueckoil cucteme xumuyeckux emeHToB . M. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTamioB. MeTalndeckas CBsI3b M MeTalUIM4ecKas KpUCTaindecKas
pemérka. DIEeKTPOXUMHYECKUH psll HanpsbkeHuid MertauioB. Dusnueckue W XUMHUYECKUE
cBoiicTBa MeTaiioB. OOmue crnocoObl MoxydeHus MeTauioB. [loHATHE O KOPPO3UHM METAIUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyT'YH, JIOPATIOMUHHMA, OpOH3a) U
WX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[Ilenouynsle MeTalIbL: NOJIOKEHNE B Ileproanueckoil cucteMe XUMUYECKUX 2JIEMEHTOB /[
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaxoXJeHUE B mpupoje. dusnueckne U XMMHYECKHE
CBO¥CTBa (Ha mpuMepe HaTpus U Kamusi). OKCUABI U THAPOKCUABI HATpUs U Kanus. [IpumeHeHue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHNUN.

[[leroyHO3EMENBHBIE METAUIBI MAarHUM W KalbLMi: MoJiokeHue B Ilepuoaumyeckoi
cucreMe xumuueckux anemeHtoB [[. M. MenneneeBa, CTpoe€HHE HMX aTOMOB, HaX0)KJIECHUE B
npupose. dusnueckne U XUMUUECKUE CBOMCTBA MarHus M KaJpliud. Baknelme coeluHEHUs
KaJblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMS.



Anromunuil: nonoxxenue B llepumonmyeckoil cucteme xumuyeckux vieMeHToB [[. M.
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
aMOMUHUS. AMGOTEpHBIE CBOMCTBA OKCH/IA U TUPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoir cucreme xumuyeckux isvementos [l .
MenneneeBa, CTpoOEHHE aToMa, HaxXoKJeHUe B npupone. dusnueckre U XMMHUYECKHE CBONCTBA
xene3a. Okcuabl, rugpokcuasl u conu xene3a (Il1) m xenesa (ll), ux cocras, cBoiicTBa u
IIOJIyYEHHUE.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/NIOB M CIUIABOB, HMX (U3MYSCKUMHU CBOWCTBAMHU,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHUSI OKCH/IA KAJIBIM U HATPUsS C BOJOH (BO3MOKHO MCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEOBAHME CBOMCTB KECTKOW BOJIBI, IpOIlECCA TOPEHUS JKele3a B
KHUCIIOpo/ie  (BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEPUANIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbl¥s, allOMUHUS, LUMHKa, *ene3a (I1) u xeneza
(1), memm (1), HabmrOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJlusl U KanblMsl (BO3MOXHO HCIOJIb30BAaHUE BUAECOMATEPUAJIOB), UCCIEI0OBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIpOKCH/IAa aJIFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajuibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuaibl B IOBCETHEBHOM JKU3HM uenoBeka. be3omnacHoe Mcnonb3oBaHKe
BEIIECTB M XMMHUYECKHX peakuuil B ObITy. I[lepBas momMomib Npu XHMHUYECKHUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeneibHas JOMycTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posib xumMuu B penieHnn 3K0J0ru4eckux mpooiem.

Xumuueckuit IKcnepumenm:

H3ydeHue 00pasIioB MaTepHUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJUMEPHBIC MaTEpHAIBI).

Meostcnpeomemmwie ceasu

Peanuzanus MexXnpeaMeTHBIX CBA3€H MpU U3y4EHUU XUMUU B 9 Kjacce OCYIIECTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHATHI,
SIBJISFOIIUXCSI CHCTEMHBIMH ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaln3,  CHHTE3,  KilaccUpuKanus,  MEePUOAUYHOCTb,  HAOJIOAEHHME,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTepHAIIbI.

Oduzuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKU 3apsl, M[POBOJHHUKHU, IOJIYIIPOBOJHUKH,
IUDTIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TeJO, 00BEM, arperaTHoe COCTOSHHE BELIECTBa, Tras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMYECKas pEHIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOEe IIPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢otocunres, npixanue, O6mochepa, ’3KocucTeMa, MUHEpATbHbBIE YI0OpEeHMUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, MOJIE3HbIE
HCKOIIa€MBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IUHCTBE y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MPaBWJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PaCIIUPEHHE OTbBITAa JECATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTTUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHMs 3HAYCHHWS XMMHYECKOW HAyKd B KH3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIQJIETh JTIOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKECHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TpaBWIaX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACSITEIIBHOCTH MPH BHITIOJIHEHUH YICOHBIX, TTO3HABATEIBHBIX 3a/1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIPOIlecCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHUS MTOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE MNPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOW  PeakIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUS  CYHIIHOCTM HAyYHOW KapTUHBI MHpa, MPEJACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C MPHUPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHbIE MOTHBBI, HANlPaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIONAeMbIX IPOLECCOB U SBJICHHH, IO3HABAaTEIbHOMH,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, MOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M IO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIEI0BATEIbCKON JIeATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTHU JKWU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHIOTpEOJIEHUST aJKOTOoJIsl, HApPKOTHKOB, KYpeHHs), HEOOXOJAWMOCTH COOIOAECHUS
npaBUi OE30MaCHOCTH TMpHU OOpalleHUH C XUMHYECKHMMM BELIECTBAMU B OBITY U pealbHOM
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:



HMHTEPEC K MPAKTHIECKOMY HU3YUEHUIO MPOECCHl U TPyAa pa3InIHOrO poja, YBaXKCHHE K
TpyAy U pe3yiabTaTaM TpPYAOBOM JESATENBHOCTH, B TOM UYHCJIE Ha OCHOBE MPUMEHEHUs
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAaHHBIM BBIOOP WHIUBUAYAIBHOW TPACKTOPHH
MPOJIOJKEHHST 00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIHOCOOHOCTH K XHMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TPOGECCHOHATIBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIUTAHUS:

9KOJIOTUYECKH 11eJ1Ieco00pa3Hoe OTHOIICHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY U TCHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUs PaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TAK)KEe B CUTYAILMSX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble TPU H3YYCHUH XUMUH, I PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEAOH, ISl MOBBIIICHHUS! YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM U MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, YKOJOTUYECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[T03HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranmpenMeTHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIE I (POpMUPOBAHUS
MHPOBO33PCHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, TMPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCIMIEPUMEHT U JIPYToe€.), KOTOPhIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUIEOHBIX
MpeAMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
[ETTIOCTHOW HAay4YHOW KapTWHE MHpA, U YHUBEpCAJbHbIE ydeOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryISTUBHBIE), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TeNIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble 1ornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH  (BBIIEISATh UX XapaKTepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCIOIH30BATh MOHATUS Ui OOBICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBS3H
MeXay 00bEKTaMU W3YyYEHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYECHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH IIUPOKO
MpUMEHSeMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX DPEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble nccienoBarebcKue 1eHCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTa MO3HAHMS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpUOOpEeTEeHNE OMbITa TO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJ0M IPOIEcca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €ro



pe3ynbTatr, (opMyIHpoBaTh O0OOIIEHHS W BHIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora c undopmanueii:

yMEHHUE BbIOMPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATH MH(POPMAIHIO PA3TUYHBIX BUI0OB
1 (OpM MpeCTaBICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIYyJISIpHAs IUTepaTypa
XHUMUYECKOTO COJIEp)KaHUs, CIpPaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE IPUMEHATh PA3IMYHbIE METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
ONpEAeNEHHOr0 THUIA, MPHOOPETEHUE ONbITa B O0JACTH HCIHOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHA, OBJAJICHHE KYJIbTYPOI aKTHBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nH(popMallUd ¥ WJUTIOCTPUPOBATh pellaeMble 33/a4l HECJIOXKHBIMM CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh W aHaJIM3UPOBAaTh B Ipolecce y4eOHOM M HCCIEeI0BaTENbCKOM
JEeSITeIbHOCTH MHPOPMAIIHUIO O BIUSHUYU IPOMBIIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSTHHE OKpY)Karollel MPUPOJHON CPEIbl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHS 3a/laBaTh BOINpOCHl (B XoJe Juanora M (WIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUPOBaTb CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHUSI PECTABIIATH MOJIyY€HHBIE PE3YJbTaThl T03HABATEIBHON JESITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3eHTALUI0 PEe3yJbTAaTOB BBIMOJIHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JJTa0OpaTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO HMCCIICIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABaTENIbHOUN U
HCCIIEIOBATEeNIbCKOW AESITETbHOCTH MpPU PEIICHUH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HMIHN (00CYXACHHUSI, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJUHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeseHUe KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JesTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOomnee d(pPexTuBHBIE CHOCOOBI pEIICHUS Y4eOHBIX M IMO3HABATEIbHBIX  3aj1ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpHU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOH IIeNu,
YMEHHE MCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPeIaraéMble B YCIOBUU 33JaHUN.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpamMMmol, BBIJIENSAIOT: OCBOEHHBIE
oOyJarolMMHUCsT Hay4dHble 3HaHUS, YMEHUS M CIOCOObI JecTBUM, cneuuduyeckue s
npeaMeTHON o0macTh «XuUMUsS», BHIBI JAEATENBHOCTH MO TOJYYE€HHUI0 HOBOTO 3HAHUA, €ro
HMHTEPIPETAINH, TPEOOPa30BaAHNIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYaIIUSX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha Ga30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHUI:

® DAaCKpPBIBATh CMBICI OCHOBHBIX XHMHUYECKUX IMOHSATHI: aTOM, MOJIEKyNda, XUMUYECKUI

2JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMeChb (OJHOpPOAHAs U



HEOJHOpPOJHAs), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHas W MOJIEKYJsIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0Js8 XUMHUYECKOIO
9JIEMEHTa B COCAWHEHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHHUS, XUMHUYECKas pEaKIysl, Kiaccu puKanus
peakuuii: peakluu COEAUHEHUs, peaKLuu pa3IoXKEeHUs], PEaKIIMK 3aMEIICHUs], peakLun
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKINH, TEIIOBOM AP PEKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToOMHas OpOWTab, pajuyc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AHUOH,
pacTBop, MaccoBas J0JIs BelllecTBa (IPOLEHTHAsI KOHLIEHTPallKs) B pacTBOPE;

® JUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMUYECKUX TIOHSITHH W TMPUMEHSTH ITH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® IICII0JIb30BATh XMMUYECKYIO CHMBOJIUKY Ui COCTaBiI€HHS (OpMya BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

® OIIPENIENIATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OmpeneN€HHOMY KJIACCy COEIMHEHMH 1o QopmynaM, BHUJ XUMHUYECKOW CBSI3U
(KoBajieHTHasl U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci [lepmoamueckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpHpPOBATH
MMOHMMAaHHE TMEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nosnoxkeHnuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4€Hus, 3aKoHa ABOTajpo;

®ONUCHIBATh M XapakTepu3oBaTh TabnmuuHyro @opmy Ilepuoanueckoit cucremsl
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «JaBHas moarpymnmna (A-rpymma)y u
«mmobovnas mnoarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas cucteMa XUMHYECKUX
anementoB JI. 1. MenzeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COcTaB MW 3apsia sapa, oO0llee YHCIO JIIEKTPOHOB U
pacnpesenieHue uX Mo 3IEKTPOHHBIM CIIOSIM);

® KJIaCCU(UIIMPOBATh XUMHYECKHE 3JIEMEHTbl, HEOPraHWYeCKHe BEIIEeCTBA, XUMHUYECKHE
peakiuu (IO YKUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHHE NPUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

® [I[POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTHM OT HX KAaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKIX MIPEBPAIICHUI B PA3JIMUHBIX YCIOBHIX;

® BEIYHCIISATh OTHOCUTENIBHYIO MOJICKYIIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakiuu;

® [[PUMEHSTh OCHOBHBIE ONEPALMH MBICIUTEIBLHON NEATEIbHOCTH — aHaJIM3 M CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTeMAaTH3alHI0, KIAaCCU(UKALUIO, BBISBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€M — JJI U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUM,
€CTeCTBEHHO-HAyyHble =~ METOJbl ~ IO3HAaHUS  —  HaONIOJeHUEe,  HU3MEpeHHe,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

eCle0OBaTh TMpaBWJIaM I[IOJIb30BAHHUS ~XUMHUYECKOM TMOCYyI0M ¥  J1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKKe MpaBWiaM OOpallleHHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIONIHEHUIO Ta00PATOPHBIX XUMUYECKUX OTBITOB MO MOTYYSHHIO



U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOpPOJNA M KHCIOpPOJa), MPUTOTOBICHHUIO
pacTBOPOB C ONMPEAEAEHHON MACCOBOM JTOJIEN pACTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH
U MPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PAcClO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C MOMOILBIO MHANKATOPOB (JIakMyc, (eHOI(TaNenH, METUIOPAHK U APYTHE).

K koHiy oOyueHus B 9 kjacce mpeIMeTHBIC pPe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONIUXCS YMEHHI:

® PACKpBHIBATh CMBICJ OCHOBHBIX XHMHUUYECKHX MOHATUM: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [TPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb,
AIEKTPOOTPUIIATEIBHOCTh, CTEIIEHh OKHCIICHMS, XMMHUUYECKas PeaKlus, XUMUYEeCKas
CBsI3b, TCTUIOBOUW IPQPEKT peakuu, MOJIb, MOJSIPHBI 00BEM, PacTBOP, DIEKTPOIHTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTHYECKAass AUCCOLMAIMS, pPEaKIuH HOHHOTO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTUMBIC pPEAKIIHH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[UU,  OKHUCJIHUTENIb,  BOCCTAHOBUTEID,
OKHCJIEHWE ¥ BOCCTAHOBJIICHHE, AUIOTPONus, amM(pOTEPHOCTb, XUMHYECKas CBS3b
(koBasieHTHAsl, WOHHAs, METAJUIMYECKasi), KPUCTAUIMUECKass pemi€Tka, KOoppo3us
METaJUIOB, CIUIaBbI, CKOPOCTh XUMHYECKOW peakIuu, TNpPENeabHO JOIMyCTUMAas
koHueHntpamus [1/IK Bemectna;

® WJUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMUUYECKHX TOHSITHH W TMPUMEHSTH ITH
TIOHSTHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAIECHUN;

® ICTIONIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHHWs (OPMYJT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUH;

® OTIPECIIATh BaJICHTHOCTh U CTETICHh OKUCIECHUSI XUMUUECKHUX JIEMEHTOB B COSAMHEHUSIX
pa3IMYHOTO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
COeIMHEHUN 1O QopMmynaM, BHUJ XUMUYECKOM CBsI3M (KOBaJieHTHas, HOHHa,
MeTajyinyeckasi) B HEOPraHUYECKUX COEOUHEHMSX, 3apsj HOHA [0 XUMUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAJUTMYECKOMN pEeIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanyeckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €T0
MMOHMMAaHKe: OINHUChIBATh W XapaKTepu3zoBaTh TabnuuHyio ¢opmy Ilepunonnyeckoii
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnoiarpymmna (A-
rpynna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie W OOJBIIME TIEPHOJIBI,
COOTHOCHUTh 0003HAYEHHUS, KOTOpPbIE HMEIOTCA B MEPUOJUYECKON Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsj aapa, o0IIee Ynucio 3JIEKTPOHOB U pacHpeesieHne UX 10 3IEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COCIMHEHUH B MpeJesiax MajblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
HX aTOMOB;

® KJTaCCU(UIIMPOBATh XHUMHYECKHUE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMUMHUYECKUE
peakiuu (IO YKUCIYy U COCTaBY y4YacCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETIeHEeH OKUCICHHSI XUMHUECKUX 2JIEMEHTOB);

® XapaKTepH30BaTh (OMHCHIBATh) o0O0mMe U crnenuduyeckue XUMHUYECKHEe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/1as OMMCAHUE MIPUMEPAMU MOJIEKYJIPHBIX U
HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBJIATh YPABHEHHUS SJIEKTPOIUTHYECKON AUCCOLMALMM KUCIOT, MIEI0OYEH U COJeH,
MOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHa, ypaBHEHHS PEaKIIHid,
MOATBEPXKIAIOIINX CYIIECTBOBAaHME TI'E€HETUYECKOM CBS3M MEXJY BellecTBaMu
Pa3IMYHBIX KJIACCOB;



® PAaCKpBIBAaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUNA TMOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX PEaKITHii;

® [[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MO>KHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUIN B Pa3JIMUHBIX YCIIOBUSIX;

® BLIYUCIISTh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie COeTUHEHHSI, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

ecoOMIONATh MpaBWa TOJIL30BAHUS XHUMHYECKOW TMMOCYIOW W  JIaDOpaTOpPHBIM
000pyIOBaHHEM, a TaKXKe IpaBuja OOpalleHUsi C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMH 10 BBITIOJIHEHHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYyYCHHUIO
1 COOMPAHMIO ra3000pa3HBIX BEIIECTB (aAMMHAaKa M YTIICKUCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIIUH, TMOATBEPXKAAIOIINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XIJIOpUA-, Opomua-, uoaua-, kapoboHat-, docdar-,
CUJIMKAT-, Cylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

® IPUMEHSITh OCHOBHBIC OINEPAIMH MBICIUTEILHON NEATeTbHOCTH — aHAJIW3 W CUHTE3,
CpaBHEHHE, O000OIIEeHNEe, CHUCTEeMAaTH3allUI0, BBIABICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAaHUS — HAOMIOJEHHWE, W3MEpPEeHHe, MOJACIMPOBaHUE,
9KCIIEPUMEHT (peabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE xumusa 8 KJIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (LN (PPOBbHIE)
n/n TeM NPOrpaMmbl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumusi — BaxxHas 001acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
19 BemecTBa 1 xuMudeckue 15 1 bu6mmoteka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paznea 2. BaskHeiilue npeacTraBuTe/ i HEOPraHU4eCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubmmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 3 1 bu6moreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckux 3jaeMenToB /. . MenaeneeBa. CTpoenne aToMOB.

Xumn4ieckasi cBsizb. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Iepuonnueckuii 3aKOH U
[lepuoaunueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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MemnneneeBa. CtpoeHue atoma

XUMHYECKAA CBA3b.

3.2 OKHUCIUTETBLHO- 8 Bubmuotexa LIOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKI_[I/II/I
bu6mmoreka [IOK
Hroro o pasaeiy 15 https://m.edso0.ru/7f41837¢c
Pe3epBHOE BpeMms 3 Brbmiorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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TemaTnueckoe nuiannposanue xumusa 9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHue u yriyoienne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuoreka [JOK
' anemeHTOB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYIHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
23 oneventon VArpymm, Asor, qocboprx | 7 ;| BuGmorea LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | o e s 8 1 , | B ox
' . PYTUTRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTMHEHHUS
Hroro no paszneny 25

Paznea 3.

MeTa/JIbl 1 UX COCAMHEHUSA



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

31 06 . 4 bubmuoreka [JOK
' HHe CEOHETEA METallion https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmuoreka [JOK
. AXKHCUIIINEC METAJIJIbI U UX COCAMHCHU S httDS://m.EdSOO.rU/7f4la636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA httDS://m.EdSOO.rU/7f418.636
Wroro mo pazueny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

Kanennapno- tematudeckoe minanuposanue xumnsa 8 KJIACC

Ne

KoaudecTBo 4acoB

Jara

DJIeKTpOHHbIe HH(ppoBbIE

Tema ypoka Konrpoasubie | IlpakTtuuyeckue o0pa3oBaTejibHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumuu B 1 bu6mmoreka [{OK
JKH3HU yelloBeka. Tena u BerecTsa 02.09.2024 | https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeTo1ax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH 03.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1

3 «IIpaBuiia paboTHl B 1abOpaTOpUU U 1 bubnuoreka [JOK
npuéMbI 0OpAIICHUS C 09.09.2024 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BeIecTBa U CMECH. 1 bu6moreka [IOK
Crnoco0Obl pasjiesieHus: cMecei 10.09.2024 |  https://m.edsoo.ru/ff0d26ca
IIpaxkTuueckas padora Ne 2

5 <<1£)33I[6J'IGHI/IG cﬁeceﬁ (Ha mpumepe 1 Bubnuorexa LIOK

. 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI M MOJICKYJTBI 1 bubmmorexa LIOK
17.09.2024 | https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX 2JIEMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [JOK

24.09.2024 | https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 Bubmiorexa LIOK

30.09.2024 | https://m.edsoo.ru/ffod2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BellecTB. XUMudeckas Gopmyia. 1 bubnuorexa [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX 01.10.2024 | https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2eae

OrHOCHUTENbHAd aTOMHAs Macca.

11 OTHOCHUTENBHAS MOJIEKYJISIpHAs bubmnorexa LIOK
07.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHECHUU 08.10.2024 | https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bubmmorexa [{OK
MosipHas Mmacca 14.10.2024 | https://m.edso00.ru/ff0d5230
14 DOu3nvecKrue U XMMUYECKHE bubmmoreka [{OK
SIBIICHHSI. XUMHUYECKast peaKIiust 15.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI IPOTEKAHUS bubnnorexa [JOK
XAMHUYECKHX PeaKInit 21.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS 22.10.2024 | https://m.edsoo.ru/ff0d3b88
Brurauciienust KommaecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM bubamorexa LOK
. 05.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIuit
Knaccudukanus XuMadecKux
18 peaKumgI) (co:ﬂHHeHHﬂ Pa3IIOKECHUS Bubnuorexa LIOK
’ ’ 11.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIomoHOCOB — y4EHBIN-
19 SHIIMKJIOIIEINCT. O606yl;lleHI/Ie u Bubmmorexa LIOK
. 12.11.2024 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allus 3HaAHUI
20 KonTtponsnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIHID 18.11.2024 | https://m.edsoo.ru/ff0d4290
AHau3 KOHTPOJIBHOUW paboTHI.
21 Bo3ngyx — cmech razos. Cocras bu6mmoreka [JOK
BO31yxa. Kucimopom — 31neMeHT u 19.11.2024 | https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
29 Ddu3znyecKrue U XUuMHUECKHUE bu6mmoreka [JOK
CBOMCTBa KUCIIOpOAa (peaKIuu 25.11.2024 | https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
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okucnenus, ropenue). [lonstue 06

OKCHJIaX
CrocoObl MOYYCHHS KHCIIOPOJia B
23 nabopaTopuu ZIquOMBIHIHeHI;{OI::TI/I. Bubamorexa LIOK
26.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoit 3¢ ekt XuMIIecKoit
24 peaKkiyu, OHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHCHUH, 02.12.2024 | https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaKIIHIX
TormmBo (HedTh, yroiab U METaH).
25 3arp33HeéHe¢;osn§rxa CIocoObI iro bubmmorexa LIOK
’ 03.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «lPlonyquHe " I():06I/IpaHI/Ie Bubnuorexa LIOK
. 09.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4EHHUE €T0 CBOMCTB)»
Boaopon — sneMeHT u mpocToe bu6mmoreka [IOK
27
BeriecTBo. HaxosxaeHue B mpupoie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
dOu3nYecKre 1 XUMUYSCKUE
28 cBoOMcTBa Bojopoa. [Ilpumenenune bubmorexa [IOK
16.12.2024 | https://m.edsoo.ru/ff0d4ddO
BOJIOpOJIA
29 [ToHsATHE O KHCIIOTAX U COJISAX Bubmmorexa LIOK
17.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl mostyueHust BOAOPoIa B bu6mmoreka [JOK
nabopaTopuu 23.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o teme
31 «IIT)OJIyquI/Ie u I()JOGI/IpaHI/Ie BOJIOpOJA bubmorexa [IOK
. ’ 24.12.2024 | https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
32 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka LIOK
ABorazpo 13.01.2025 |  https://m.edsoo.ru/ff0d542e
33 Brruncnenus 00béMa, KOJIMUECTBA bu6nmoreka [JOK
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BEIIIECTBA T'a3a 110 €r0 H3BECTHOMY 14.01.2025 |  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WA 00BEMY
Brruncienuss 00bEMOB ra3oB 110
34 YPaBHEHUIO PEAKIIUU Ha OCHOBE bubmmorexa LIOK
, . 20.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHHH ra30B
35 DOU3NYECKUe U XUMUYECKHE bubmmorexa [{OK
CBOWCTBA BO/IbI 21.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
MHJIUKATOPaX 27.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
HacelmieHHbIe ¥ HEHACHIIIICHHBIC
37 pactBOpbl. MaccoBas J10J1s1 BEIIECTBA bubnuorexa [JOK
B pactBope. O600IIeHHE U 28.01.2025 | https://m.edsoo.ru/ff0d5b40
cHCTeMaTH3allMsl 3HaHM 110 Teme "
Kucnopon. Bomopoa. Boma".
[IpakTuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubmuorexa [JOK
oTnpeeIéHHOM MacCOBOM J0JIei 03.02.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY.
39 KontponbHas padota Ne2 mo teme bubmuoreka [JOK
«Kucnopoa. Bogopoa. Boga» 04.02.2025 | https://m.edsoo.ru/ff0d6342
AHalIn3 KOHTPOJIBHOM pabOTHI.
40 OKcHabl: cocfaB KJ‘IaC(I:)I/I(bI/IKaI_II/I}I bubmorexa [JOK
’ ’ 10.02.2025 | https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa.
[TonydyeHue u XMUMHUYECKUE CBOKCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U Bubmmorexa LIOK
’ 11.02.2025 | https://m.edsoo.ru/ff0d664e
aM(pOTEepHBIX OKCHJIOB
42 OcCHOBaHUS: COCTaB, bubmuoreka [JOK
KJ1accu(uKaIys, HOMEHKIaTypa 17.02.2025 |  https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKHE CBOWCTBA bu6mmoreka [JOK
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OCHOBaHUH 18.02.2025 | https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, knaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa 24.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KUCIIOT 25.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 cnoco((SLII) lemyq)eHm{ XI/IMI/I‘IZEKI/IG bubmmorexa LIOK
. ’ 03.03.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas pabora Ne 6.
47 Pemrenne skcnepuMeHTaIBHBIX 3a7a4 bubnnorexa [JOK
o Teme «OCHOBHBIE KJTaCChI 04.03.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHUIN
I'eneTnueckas cBsi3b MEX
48 KJ1accaMu HeopraHqucxniy Bubnuorexa LIOK
. 10.03.2025 | https://m.edsoo0.ru/00ad9a50
COCTMHEHU N
O60011eHre U cucTeMaTru3alus
49 3HaHMi 10 TeMe " OCHOBHBIE KIIACCHI bubmmorexa LIOK
o 11.03.2025 | https://m.edsoo.ru/00ad9ch2
HEOPraHMYECKUX COSAMHEHUN".
KontponpHas padota Ne3 o teme
50 "OCH(I))BHLIG KJ'II;CCBI HEOPraHUYECKHUX bubmmorexa LIOK
. 17.03.2025 | https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
AHau3 KOHTPOJIBHOM paboOTHI.
51 [TepBbie MONBITKH KIacCU(pUKAITIU bubnnoreka [JOK
XHUMHYECKHX 31eMeHTOB. [ToHsaTHE O 18.03.2025 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[leproauueckuii 3aKoH U
50 [Iepuonnueckas cucrema bu6mmoreka [JOK
XHUMHYECKUX 37eMeHTOB []. 1. 01.04.2025 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuopl, rpymnbl, NOATPYIIIBI bubnuoreka [IOK
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07.04.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
snep. 3zotombl 08.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000109eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmmorexa LIOK
14.04.2025 |  https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. 15.04.2025 |  https://m.edso0.ru/00ada824
MenneneeBa
3nauenue [lepuoanyueckoro 3akoHa
57 JUISl pa3BUTHSI HAYKU U MTPAKTHUKH. [I. bubnuoreka [IOK
. MenaeneeB — yu€Hblid, rieqaror 21.04.2025 | https://m.edsoo.ru/00ada96e
Y TPaXKJIaHUH
DIIEKTPOOTPHUIIATEILHOCTH AaTOMOB
58 XI/IMI/I‘IpeCKI/II))( ;'ICMCHTOB/ bubamorexa LOK
. 22.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
59 HNoHnnas xumudeckas CBsI3b Bubnuorexa LIOK
28.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 29.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubmuoreka [JOK
XMMHYECKas CBS3b 05.05.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS Bubmmorexa LIOK
06.05.2025 | https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakuu 12.05.2025 | https://m.edsoo.ru/00adb076
OKuCIUTEIN U BOCCTAHOBUTEIIH.
64 O000I11IeHNE U CUCTEMATH3ALI[MSI bubmorexa HOK
13.05.2025 | https://m.edsoo0.ru/00adb076

3HaHu# no TeMe " CTpoeHue atoma.



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

XUMHUYECKASA CBA3b."

KonTtposneHas padota Ne4 mo teme

bubmuoreka [JOK

05 «Crpoeitne atoma. XuMiieckas 1 15.05.2025 | https://m.edsoo.ru/00adb486
CBSI3b)»
AHanu3 KOHTPOJIbHOM pabOTHI.

66 O06o01IeHre U CHCTeMaTH3aIus 1 bubnuorexa [JOK
3HaHui 110 TeMe " OCHOBHBIE KIIACCHI 16.05.2025 | https://m.edsoo.ru/00adb33c
HEOPraHUYECKUX COCAMHEHUN".
O06o001meHre U CHCTEMaTH3AITHS

67 3HaHI/IHUI/JI; mo teme " OCHOBHBIE KJ1acChl 1 buommorexa HOK

o 19.05.2025 | https://m.edsoo.ru/00ad9ch2

HEOPTaHWYECKUX COCAMHCHUN" .
O06o00meHe U CHCTEMaTH3aITHS

68 3HaHI/IHI7JI; o Teme " CTpOCHI/IeI;TOMa. 1 bubamorexa LOK

20.05.2025 | https://m.edsoo.ru/ff0d61c6
Xumuaeckas CBsI3b".
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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Ka.]'leH}]apHO- TEMATUYIECCKOC INIAHUPOBAHUEC XUMHUSA 9 KJacc

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

e Tema ypoka Konrpoasubie | IlpakTuuyeckue Aara o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH S
padoThI padoThbI pecypcbl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 31ementoB J1. U. 02.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOWCTB XEIMI/IHCCKI/IX AJIEMEHTOB 1 bubmmorexa LIOK

- 03.09.2024 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukarnus 1 HOMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYEeCKUX BEIIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2
Buipl xuMu4uecKkoi CBSI3U U THITBI
KPUCTAUIMYECKUX PEMIETOK.

4 O06o00meHNe U CHCTEMAaTH3aITHS 1 bu6mmoreka [IOK
3Hanui mo teme " [loBTOpeHue u 10.09.2024 | https://m.edsoo.ru/00adbac6
yriyOieHne 3HaHUM OCHOBHBIX
paszaenoB Kypca 8 kiacca."

KontponpHas padorta Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca 16.09.2024
8 Kiacca»

AHau3 KOHTPOJIBHOU paboTHI.

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PEaKIMii [0 pa3InYHbIM 17.09.2024 | https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 peaKkiuu. HOH;II;I/Ie 0 TOMOT'€HHBIX 1 bubmorexa HOK

23.09.2024 | https://m.edsoo.ru/00adbe9a
Y TE€TEPOre€HHBIX PEAKIUAX
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TloHATHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

bubmuoreka [JOK

8 Hd CHOPOCTS XHMMFCCHOH peatiid 24.09.2024 | https://m.edsoo.ru/00adc28c
1 TOJIOKECHNE XUMHYECKOTO
paBHOBECHs
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHUTEJIbHBIC PEAKIINU 30.09.2024 | https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHUCCKOM
10 I[I/ICSOIII/I&III/II/I?CI/IJ‘IBHBIC 1 ciabblie Bubnuorexa LIOK
01.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIUil Brbmiorexa LIOK
07.10.2024 | https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KHCIIOT B
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOMTHYECKOM 08.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa [OK
. 14.10.2024 |  https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o rumponse conen bubmmorexa [JOK
15.10.2024 | https://m.edsoo.ru/00add9d4
O06o00IIcHNE B CHCTEMAaTH3aLIH
3HAaHUHU 1Mo Teme "
15 DIEKTPOTUTHYECKAs JUCCOIHALTHS. Bubmmorexa LIOK
21.10.2024 | https://m.edsoo.ru/00addd12
XHUMHYECKUE PEAKIIUU B paCTBOPax
IIpakTuueckas padora Ne 1.
16 «lfemeHHe 3KCHpepI/IMeHTaJIBHBIX Bu6mmorexa LIOK
22.10.2024 | https://m.edsoo.ru/00addbfa
3a71a9»
17 KonTtponpHas padota Ne2 o teme bubnuoreka LIOK
«DNEKTPOJIUTHUECKAS 05.11.2024 | https://m.edsoo.ru/00addecO
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aucconuanma. XuMU4YecKue
pEaKurH B PaCTBOPAX»

AHanu3 KOHTPOJIBHOHN pabOTHI.
OOm1ast xapakTepuCTUKA

bubmuoreka [JOK

18 rajioreHoB. XuMHUYECKHE CBOMCTBA 11.11.2024 | https://m.edsoo.ru/00addfe2
Ha IIpUMepe XJIopa
Xnoposogopoa. CoasHast KUCIIOTA,
19 XI/IME‘-IGCI?I/I: Cf}IOﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ ’ 12.11.2024 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas pabora Ne 2 o
20 TGII)VIC «Honyqelfne COJISTHOM bubmmorexa LIOK
. . 18.11.2024 | https://m.edsoo.ru/00ade348
KHCIIOTBI, H3y9ICHHE €€ CBOUCTRBY
BrruncieHus mo ypaBHEHHSIM
21 XAMHYECKIX peazﬁnﬁ €CJIN ONH bubmorexa [IOK
’ 19.11.2024 | https://m.edsoo0.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mras xapakTepucTuKa bubmuorexa [JOK
anemeHTOoB VIA-Tpymist 25.11.2024 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(BUKAITIH
23 cepnl. HaxoxaeHue cepol 1 e€ bubmuorexa [JOK
COEIMHEHUH B IPHPO/IE. 26.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po/I, CTPOCHHUE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/II;/II/I‘ICCK,I/IC Bubmmorexa LIOK
. 02.12.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
Kcuabl cepbl. CepHas KUCIIOTa,
25 gnsnjecxnlej u XCI:/II\EI/I‘ICCKI/IG , Bubmmorexa LIOK
N 03.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnunoreka [JOK
MOJIy4EHHUSI CEPHOM KUCITOTHI. 09.12.2024 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienne MmaccoBor 10U

bubmuoreka [JOK

21 BBIXO/Ia IIPOJIYKTa PEAKLIUH 10.12.2024 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa
a1eMeHTOB VA-TpyIIbl. A30T,
28 paCHPOCTpaHeHI/IE}l;HHpI/IpOIIe bubmmorexa LIOK
’ 16.12.2024 | https://m.edsoo.ru/00adeea6
(bu3HUYecCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE Brbmiorexa LIOK
’ 17.12.2024 | https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pad6ora Ne 3 o
30 Tell)\/le «Honyqelfne aMMHaKa bubamorexa LOK
. ’ 23.12.2024 | https://m.edsoo.ru/00adf180
W3YYCHHE ero CBOMCTBY
31 A3oTHas KucnoTa, e€ pusndeckue bubmuoreka [JOK
U XUMHUYECKUE CBOMCTBA 24.12.2024 | https://m.edso0.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX
32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK
. 13.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIICH CpeIbl
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) u
33 dbochopnas kuciaora, pusnyeckue bubnunoreka [JOK
U XMMHUYECKUE CBOMCTBA, 14.01.2025 | https://m.edso0.ru/00adf68a
MOJTy4CHHE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnuoreka [JOK
ynoOpeHuil. 3arpsizHeHue 20.01.2025 | https://m.edsoo.ru/00adfc20

IIPUPOJHOM cpenbl pocdaTtamu
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Yraepoa, pacipoCTpaHEHHUE B

35 npupoje, Gpu3nuecKue u bubmmorexa LIOK
’ - 21.01.2025 | https://m.edsoo.ru/00adfd9c
XUMHUYCCKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XMMUYCCKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOITIEMBI bubmmorexa LIOK
’ 27.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepO/1a
(1v)
37 VYroapHas KucioTa U €€ CoTu Bubmuotexa LIOK
28.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTiueckas padora Ne 4 o
38 teme "[lomyuenue yriekuciaoro bubnnorexa [JOK
raza. KauecTBeHHast peakius Ha 03.02.2025 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIEC MOHATHS 00
39 oprpaHI/IquKHX BEIECTBAX KaK O bubmorexa [IOK
04.02.2025 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoia
Kpemuuii u ero coeqmHeHus.
40 O06o00meHNe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HaHMi 1o TeMe " BaxkHelime 10.02.2025 | https://m.edsoo.ru/00ae080a
HEMETAJUILI U UX coequHeHus"
[IpakTrueckas padota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX bubnunoreka [JOK
3aj1a4 1o teMe «Baxuelmme 11.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M KX COCTUHCHUS
Konrpoisnas padora Ne3 o teme
42 <<Bax<1;){el71mne EeMeTanIH U UX Bubmmorexa LIOK
17.02.2025 | https://m.edsoo0.ru/00ae0el8
COCTMHCHUS
AHau3 KOHTPOJIBHOM paboTHI.
43 Oomas XapaKI’)FepI/ICTI/IKIZI bubnmorexa HOK
18.02.2025 | https://m.edsoo.ru/00ael03e

XUMHUYCCKHX JJICMCHTOB —
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METaJUI0B. MeTaindeckas CBs3b U
METAJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyecKre CBOMCTBA
METaJUIOB

XUMHYECKHE CBOMCTBA METAJLIOB.

bubmmoreka [{OK

44 i;;g;iiﬁﬁﬁ:j:f;im 24.02.2025 | https://m.edso0.ru/00ae1156
OOmire cnocoObl MOTyYeHUs
o | e o e
peaKIU, CCITH K H3 PEareHToB 25.02.2025 | https://m.edso0.ru/00ae1156
COJIEPXKUT IIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK
03.03.2025 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
4 Hlenosrie merazmist 04.03.2025 https://m.edséf).ru/Oanl4b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJTHst 10.03.2025 |  https://m.edso0.ru/00ael4b2
49 IllenoyHno3eMeNbHBIC METAJIIbI — bu6mmoreka [IOK
KaJIbIUiI U MarHui 11.03.2025 |  https://m.edsoo.ru/00ae15e8
50 Baxueiime coequHEHNS KaJIbLIU bubmorexa HOK
17.03.2025 |  https://m.edsoo.ru/00ae15e8
O0o00IIcHNE B CHCTEMAaTH3aLIH
51 3Hanui. [llenounsie u 18.03.2025
IEJI0YHO3EMEIIbHBIE METaJLIbI.
52 JKEcTKOCTh BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
yCTpaHEeHUs 01.04.2025 | https://m.edso0.ru/00ae1886
53| one "Resrroam som weros bitmnorera LIOK
07.04.2025 | https://m.edsoo.ru/00aelae8

e€¢ yctpaHeHus"
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bubmuoreka [JOK

>4 AJtiomiiHi 08.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIie cBOIICTBA OKCHIA U bubmuorexa [IOK
THJPOKCH/IA 14.04.2025 |  https://m.edso0.ru/00aelc64
56 Keneso bu6mmoreka [{OK
15.04.2025 | https://m.edso0.ru/00ae1d86
57 Oxkcubl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (1) u xemnesa (111) 21.04.2025 | https://m.edsoo.ru/00ae35e6
O06o01mmeHre U CHCTEMaTH3aITHS
58 sHanui. XKenezo. CoenuHeHHS 99 04.2025
Kesesa.
[TpakTruueckast padota Ne 7.
59 Pemrenne skcnnepruMeHTAIBHBIX bubnuoreka [JOK
3a1a4 1o teMe «Baxnelmme 28.04.2025 | https://m.edso0.ru/00ae3de8
METaJUIbl M UX COEIUHECHHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITH OJINH
50 W3 PEareHTOB JaH B U30BITKE WIIH bu6mmoreka [IOK
COJICPKHUT IPpUMECH. Boruncienus 29.04.2025 | https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peakuu
O06o00IIcHNE B CHCTEMAaTH3aLIH
61 3HAHHUH 1O Teme " Ba)KHeI/IL'I;II/Ie 05.05.2025
METaJIBl U UX COCOUHCHHUS".
KontponbHas padota Ned4 o teme
62 «BaxkHeime MeTaJlIbl U UX 06.05.2025
COCTMHCHUS
AHanu3 KOHTPOJILHOU
63 pa6OTLI.BeH_[:CTBa U MaTepHuaJbl B bubnmorexa HOK
12.05.2025 | https://m.edsoo0.ru/00ae3f50

MOBCEIHEBHOM JKMU3HU YEJI0BEKa



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arps3HEHUE 1 bubmuorexa [IOK
OKpY)KaloIIeH cpe/ibl 13.05.2025 |  https://m.edso0.ru/00ae4270
65 Ponb xumuu B periennu 1 bubmuorexa [IOK
9KOJIOTMYECKUX TIpo0IieM 15.05.2025 | https://m.edso0.ru/00ae4270
O06001IeHne U cHUCTEMaTH3aIUS
66 3HAHWUM Mo Teme " 1 bu6mmoreka [{OK
DNEeKTPOIUTHYECKAS 16.05.2025 | https://m.edsoo.ru/00ae0d0a
muccouuanus'.
67 | st we - Howermmtnx | 1 Buomiorexa L1OK
| 19.05.2025 | https://m.edsoo.ru/00adb33c
coequHeHus .
O00011IeH1E U CUCTEMATH3ALUS
68 3HaHU# 1Mo Teme " MeTalbl 1 X 1 bubmmorexa LIOK
. 20.05.2025 |  https://m.edsoo.ru/00ad9cb2
coeqHeHus "
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2










