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HOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU y4eOHOrO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIepIKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U ()YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COolep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MENaroru4yecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TPU HW3YYCHHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON MEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWIsl U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HU YEIOBEKA. XHMMHUS B CUCTEME HaykK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [lonsitue o
METOJIaX MOo3HaHUs B XUMHUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tel mo hopmynamM XUMUYECKUX COCTUHEHUMN.

Ousznyeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peaknus U e MNpu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KATIEHHE W KOHACHCAIMs BOJBI) U XUMHYECKUX (TOPEHHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu Mmenu (1), m3ydeHme crmocoOoB
pasnenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHWE OUYUCTKA TMOBAPEHHOW COJM, HAOMIOJEHWE W OIHMCAHHE
pEe3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — s1eMEeHT W IPOCTO€ BEIIEeCTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOpeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — ajuioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxoxeHue Bogopoga B NIPHUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTer u conu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOpPHL. PacTBOpMMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJL.



Knaccudukanuss Heopranmdeckux coenuHenuid. Oxcunabl. Krinaccuduraruss OKCHIOB:
cojseoOpasymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu0B. PU3NUECKUE U XMMHUECKHUE CBOICTBAa OKCUIOB. [losyueHue okcuios.

OcnoBanms. Kmaccudukanus oOcCHOBaHWH: MIETOYM M HEPACTBOPUMBIE OCHOBAHMA.
Homenknarypa ocHoBanmii. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kuciaor. @u3nyuecKkue ¥ XUMHUECKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. ®uznueckue U XUMUYECKHe cBoMcTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KiIacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MOIydYeHUue, cOOMpaHue,
pacro3HaBaHUEe U HM3y4eHHE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aWMOJEWCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCUJOB U OIMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOHMpaHHe, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHue), B3amMojaeicTBHE Bojgoponaa ¢ okcuaom mean (1)
(BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnE OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM [OJIEW pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOYKHO HCHOJIb30BaHUE
BHJIEOMATEpPUAJIOB), MCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIUKATOPOB B PAacTBOpax KHUCJIOT M IIeNlouei, h3ydyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopom cepHO KHCIOTHI, KHCIOT C METajUlaMH,
peakuuii HeUTpanu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3a7a4 110 TeMe «BaxHennme
KJIACChl HEOPraHUYECKUX COCTMHEHUI.

Ilepuonuveckuii 3akoH u Ilepnmoanyeckass cucrema xummu4yeckux jiementos /. U.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALKUKA XUMHYECKUX »3JieMeHTOB. [loHaTne o rpynmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux aviemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [lepuogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MenneneeBa. llepuonbt u rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. OnektpoHsl. CtpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XUMUYECKUX 31eMeHTOB [lepuoauueckoil cuctemMsl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO DJEMEHTa II0 €ro IOJIO)KEHHIO B
ITepuoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMUUYECKHUX IEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOAAM.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (momsipHast u HETOJIsIpHAsT) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAsI CBS3b.



Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchr
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAIUIOB M HEMETaUIOB, B3aWMOJICHCTBHE THUAPOKCHUA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKINi (TOpeHre, peakiiuy pa3ioKeHUsl, COCTUHEHU).

Meoswcnpeomemnoie ceasu

Peanuzarust MexXInpeAMETHBIX CBS3EH NPHU M3yYEHUHM XUMHUH B 8 KJIACCE OCYILECTBIISICTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX E€CTECTBEHHO--HAYYHBIX TMOHSATHH, TaK W TMOHSTHI,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO 1IUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaluM3,  CHUHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOTIOJECHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, aToMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIEeCTBO, Telo, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3UYECKHUE BEIUYHMHBI, CIMHHUIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB XHMHUYECKUX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUs U HUX COCIUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM 3JIeMEHTOB B [lepuoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THUIA KPHUCTAUIMYECKOM PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakiuil Mo pa3InYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B pEAKIUU BEHIECTB, MO TEIIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonsitTne o ckopoctu xumuyeckoil peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. [loHsATHe O XuUMHUEeCKOM paBHOBeCHHM. DaKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKIMU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENFHBIE PEAKIIMK, DSJIEKTPOHHBIN OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIIUTUYECKON AUCCOLMALIMK. DIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PA3JIMYHBIMU BHJIAMH XUMUYECKOWU CBSI3U.
Crenens auccormanuy. CHIBHBIC U CIA0bIE AIEKTPOJIUTHI.

Peakuuu moHHoro oOMeHa. YcCIoBHS MPOTEKaHUs peakluidi MOHHOTO OOMEHa, MOJHbBIE U
COKpall€HHbIe MOHHBIE ypaBHEHMs peakuuil. CBOWCTBAa KUCJIOT, OCHOBAaHUW M COJIEH B CBETE



MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanyy. KadecTBEeHHbIE PEakIMu Ha HOHBL
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUECKOM peakUuu OT BO3JCHCTBHUS pa3IMUHBIX
(baKTOpOB, HCCIEIOBaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCA TUCCOIHALNT
KHUCJIOT, IeJIo4Yell M cojiell (BO3MOXKHO MCIIOJIb30BaHME BUJEO MAaTepUaioB), IMPOBEIECHUE
OTBITOB, WIIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKAHUS pPEaKkUMi MOHHOro oOMeHa (oOpa3zoBaHUE
ocajJka, BBIJCTICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, HUTFOCTPHPYIOMIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakluuu pa3ilokKeHHs, COEAMHEHHUS),
pacro3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IMOMOIIBI0O KAaYE€CTBEHHBIX PEAKIMIl Ha HOHBI,
pelIeHre SKCIEPUMEHTaIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiass xapakTepucTHKa TajnoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHne M (PU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMd, HeMeTalllaMu,
miesnioyamu).  XjopoBojopona. ComnsHas KHCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMmeHenue. JleificTBue xjopa 1 XJIOpOBOJOPO/Ia HAa OPraHU3M 4YeJioBeKa. BaxkHelme Xiaopuiast
U UX HaX0XJCHHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue M (pu3MUeckue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa ¥ Cepbl. AJUTIOTPOTIHBICE MOAU(PUKAIIMKA KUCJIOPOJa M cepbl. XUMHYECKHE CBOMCTBA
cepsl. CepoBoaopo, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHUIBI CEphl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, GU3NYECKHE M XMMHUYECKHE CBOMCTBa
(oOmme Kak TPEACTaBUTENSI Kiacca KHUCIOT W crnenududeckue). XUMUYECKHE PEaKIuH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO CIOCO0a TMOIy4eHUs CepHOM KucioTel. [IpuMeHeHue
cepHOM kucioThl. CoM CepHOM KMCIOThI, KaUeCTBEHHAsl peakiys Ha cyabgaT-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUl B mpupoje. XHUMHYECKOE 3arps3HEHUE OKpYKaIoIleH cpebl
COEJJMHEHUSIMH cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPAILECHHS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcCoOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHW OKHCICHUA. A30T, pacHpOCTpaHEHHWEe B Hpuponae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUeCKue U XUMUUECKUe
CBOICTBA, MoslyuyeHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ IMOJydeHHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (00LIMEe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XUMHU4ecKoe 3arpsi3HeHne OKpYXKarollled Cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JOX/M, 3arps3HeHHe BO3[yXa, MOuYBbl U BOAOEMOB). Pochop, amaoTponHble MoAUDUKALUU
dochopa, puznuyeckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOiicTBa, mosydeHue. lcnosab3zoBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHH.

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEpOo, alUIOTPONHbIE MOIU(PHUKAIINY, pACIPOCTPaHEHHE B
npupoje, pU3nUecKue U XUMU4Ieckue cBoiicTBa. Axcop6ouus. KpyroBopot yriiepoaa B mpupoe.
Oxcunpl yriaepona, ux (pU3NYECKUE U XUMUYECKHE CBOMCTBA, JIeHiCTBHE Ha KUBBIE OPraHU3MBI,
MOJy4YeHHEe U NPUMEHEHHE. DKOJOTMYeCKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),



TUNOTEe3a TI00ATLHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIA 3PQeKT. YrosibHas KUCIOTa U €&
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uonbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMIUHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEUIECTBAX KAK O COCNMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, alETHJEH, JTAaHOJ, TJIHIEPHH, YyKCyCHas Kuciora). I[IpupoaHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTH), MPOAYKTHl HUX MepepaboTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIIIICHHOCTH. [IOHATHE 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKM3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpPraHNYeCKUX U HEOPraHMUECKUX COCTHMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mnpupoje. OOmwue mnpeacraBieHuss o6 okcunme kpemuus (1V) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIB30BaHUE B OBITY, B TPOMBIIIJICHHOCTH. BaskHelmme
CTPOUTEINIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[IpoGiemsl
0€301aCHOTO HCIIOJIL30BaHMS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuit IKcnepumenm:

n3ydeHre 00pa3IoB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI W HAOIIOJCHWE NMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakarormme (U3NIECKUE U XUMUYECKHE CBOWCTBA TaJIOTEHOB M WX COCJMHEHHUH (BO3MOXHO
HCI0JIb30BAaHME BHUIECOMATEPHANIOB), O3HAKOMIIEHHE C 00paszllaMH XJIOPUIOB (TaJIoT€HUIOB),
O3HaKOMJICHHE C oOpa3nmamMu cepbl M € COCOUHEHUSMH (BO3MOXKHO HCIOJH30BaHUE
BHJICOMATEepHajoOB), HaAONIOJCHWE Tmpolecca OOyraWBaHHS  caxapa IO  JISHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, U3YYCHUE XHMHUYCCKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOH peakuuHu Ha cynb(aT-uoH W HaONoJeHue MpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a30Ta, Gocdopa M UX COCAMHEHU I
(BO3MOXHO MCTOJIb30BaHUE BUICOMATEPHATIOB), 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCJIOTHI C MEIbI0 (BO3MOXKHO
UCI0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUNIMYECKUX PEIIETOK aamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C MPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MoJiydeHHe, cCOOMpaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YTJIEKHCJIOrO rasa, MpOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-UOHBl W HW3Y4YCHHE TMPU3HAKOB HX IMPOTEKAHUS, O3HAKOMIICHHE C MPOJIyKIIHeH
CIJIMKATHON MPOMBIIIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANbHBIX 3a1a4 Mo Teme «BaxHeiimue
HEMETAILJIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuCTUKa XWMHUYECKUX DJEMEHTOB — METaUIOB Ha OCHOBaHUHM HX
nosioxkeHust B Ilepuoauueckoii cucteme xumuueckux snemMeHToB [1. Y. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeramioB. MeTamnudeckass CBSI3b M METaJUIMYECKas KPHCTAJUIMYECKas
pemérka. DIEeKTPOXUMHYECKUH psAl HampsbkeHuid MertayuioB. Dusnueckue W XUMHYECKUE
cBoiicTBa MeTayuioB. OO1IME crocoObl MOMy4eHUss MeTalsioB. [loHsATHE O KOPPO3UU METalIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIaBsl (CTajlb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[lenounsle MeTayIbl: NOJOXKeHHE B [lepruoguueckoil cucteMe XMMHUECKUX 1eMeHToB /1.
W. MenpeneeBa, CTpoOeHHE MX aTOMOB, HaxoXkieHue B mpupoje. duznyeckne n XuMUUeCcKue
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpHsl U Kaius. [Ipumenenue
IIEJIOYHBIX METAIJIOB U UX COEMHEHUH.



[[lenoyHO3eMENbHBIE METAJUIBI MarHui M KajbLui: IojoxeHue B Ilepuoaudeckoit
cucremMe xumuyeckux siaeMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znueckue U XUMUYECKHE CBOMCTBA MarHus U Kajlblud. BakHeimue coeauHeHus
Kaiblus (OKCHUJ, THAPOKCU, cOH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHCHHUS.

Antomunuil: nonoxxenue B Ilepumonmyeckoil cucreme xumuueckux snemeHTtoB [ U.
MemnpeneeBa, CTpO€HHE aTOMa, HaxOXJIeHUE B Tpupoje. Puznueckrue U XUMHUYECKHE CBONCTBA
aTIOMUHUSL. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckorn cucreme xumuyeckux i3emeHtos [l .
MemnpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
xene3a. Oxcunpl, ruapokeusipl U conu kenesa (I1) m xenesza (l1l), ux cocras, cBoiicTBa u
IIOJTy4ECHHUE.

Xumuueckuit IKCnepumenm:

O03HAaKOMJIEHHE C O0Opa3laMd METaUIOB M CIUIAaBOB, HUX (DU3UYECKUMHU CBOWCTBaMH,
U3Y4YE€HHUE pE3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXHO MCIIOJIb30BAaHME BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUA KAJIBIUS U HATPHUS C BOJOU (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEpUAJIOB), HCCIIEOBAaHHE CBOMCTB KECTKOW BOJIBI, IpOIlEcCa TOPEHUs JKele3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJB30BAaHWE  BHICOMATEPHAIOB), TPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MarHWs, KaJbIus, aFOMUHUS, ITUHKA, kene3a (I1) u xenesa
(1), memu (1), HabmrOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
KaJIis W KaJbIUsl (BO3MOXKHO HCIIOJIB30BAaHHE BUACOMATEPUAIIOB), UCCIIENOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTIOMHHUS U THIPOKCHUIA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33724 110
Teme «BakHeilme MeTajlTbl U UX COEAMHEHUS.

XuMHUSA U OKPYKAaKIIas cpena

BemectBa n martepuainsl B MOBCEIHEBHOW JKU3HU YelIOBEKa. be3onmacHoe MCHOJIb30BaHUE
BELIECTB M XUMHUYECKMX peakiuii B ObiTy. [lepBas momomib Nnpu XHMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpenenbHas JOMycTUMasi KOHLIEHTpalus
Bemects, najiee — [1JIK). Poias XxuMum B perieHnn 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, IOJUMEPHbIE MaTEPHAIIBI).

Meostcnpeomemmwie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMUH B 9 Kilacce OCYyLECTBIISAETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSTHIA,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX PEIMETOB €CTECTBEHHO--HAyYHOTO LUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAaydHbIH (DakT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilaccuuKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUpPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MaTEPHUATIBL.

®du3uka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUM 3apsii, M[POBOJHHMKH, TOJYIPOBOJHUKH,
TUDIEKTPUKH, (DOTOSIEMEHT, BEIIeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJIMYECKas pEIIETKa, CIUIaBbl, (U3UUYECKUe BEIHYUHBL,
€AVHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/bl, COHIIE.

buonorus: ¢otocunrtes, npixanue, Owochepa, 3KocucTeMa, MUHEpaJbHBIE YAOOpEHUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BELIECTBA.

l'eorpadus: atmocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO O0OIIEro 00pa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpPaBWJIAMH M HOPMaMH TMOBEICHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3MTHUBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA ACATSILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJeTh JIOCTOBEPHOW MH(OpMAaIUei 0 MEePeIOBbIX TOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX OKCICPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MMOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJIBI, B3aUMOCBS3SX 4YEJOBEKa C MPUPOAHOM Ccpeloil, 0 posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHsS HaOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [M03HABATEIIHHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JII0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHMsl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IaCHOTO MOBEJAEHMS IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPENOil, JJIsl TOBBIIIECHUS] YPOBHS 3KOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOOPa3oBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayecTBE MHCTPYMEHTAa MO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MPOIlecca, CAaMOCTOSTENIFHO MMPOrHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IMYHBIX BUJOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOJIBI M 3aIPOCHI IPU MOKUCKE B 0TOOpe MHPOPMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTHBHOTO MCIOIh30BAHUS PA3TMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATh B Ipollecce Y4eOHOW W HMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XOoJe auajora W (WJIM) JHUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALMI0 PEe3yAbTAaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISTh WM KOPPEKTHPOBATh MPEATOKEHHBIM alrOpUTM JEHCTBUN MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCIO0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3aJJaHHH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHUCsT Hay4YHble 3HAaHUS, YMEHHUS W CHOCOOBI JEHCTBHMH, crenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTh, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJsIpHAs Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSANHEHHs, PEAKIINHN PA3JIOKEHUS, PEAKIIUN 3aMEIIEHUs, PEaAKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OPMyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHHH 1o QopmynaM, BHJA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPaHEHHs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», manble U GoJblIMEe MEPUOAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PA3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEHICCTB (BOJOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIakmMyc, peHodTanenH, METUIOPAHK U JPYTHE).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyeckas), KpUCTaJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIeHHS (OpMyN BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysnaaMm, BUJ XUMUYECKOW CBA3M (KOBaJEHTHAas, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpbsiBath cMbica [lepuogunueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HUs,, KOTOpble HUMEIOTCI B TMEPUOJUUYECKOW Tabmule, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3pdexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKHUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKONW JUCCOLMALIMU KHUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyJIOBaHMEM, a TaKKe IpaBHia OOpaIIeHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
SKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne KoandecTBO 9acoB
IpakTuyec | DJIEKTPOHHbIE (LH(pPOBLIE)
HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI KoHTpo/ibH
n/ Bceero KHe o0pa3oBaTejibHbIE PeCypChl
ble padoThI
n padoThI
Pa3nea 1. [lepBoHayaibHbIe XHMHYECKHE TIOHATHS
11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 9 bu6mmoreka [{OK
' MPaKTHYECKOMN ESTETbHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
12 | B 15 1
CHLECTRA 1 XHMHHCCKHE peaKiiin https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
bu6mmoreka [IOK
21 | B .K I 0 6 1
O3AYX. BHCIIOPOAL. LIORATHE 0B OKCHAax https://m.edsoo.ru/7f41837c
buo6 OK
2.2 Bonopoa.ITonsTie 0 KMCIOTaX U COAX 8 1 hgp:f;?;iﬁ;ilru 17§41837¢
buo6 OK
2.3 Bopna. PactBopsr. [TonsiTie 06 ocHOBaHUAX 5 1 1 hgp:f;?;iﬁ;ilru 17§41837¢
2.4 OCHOBHBIC KJ1aCChl HEOPraHNMYSCKUX COCIMHCHUMN 11 1 1 bubmmorexa [IOK
' P A https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3akon u [lepuoguveckas cucrema xumuideckux 31eMeHToB /I, . MengeneeBa. CtpoeHue aToMoB. XMMHYeCKas

c¢BA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema

bu6mmoreka [JOK



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

xumudeckux 3neMentoB . . Menpene-ea. Ctpoenue

https://m.edsoo.ru/7f41837¢c

aToma

3.9 Xumuueckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIS 8 bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/7f41837c

Hroro no pazgeny 15 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 brbmorexa OK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne
? HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbI KoHTpoabH Hpakriiec | (wnpposrie)
n/n Bcecero KHue OﬁpaSOBaTeJII)HI)Ie
ble padoThI
paﬁon PECYPCHI
Pa3nen 1. BemecTBo H XuMH4yeckmne peakuun
IToBTOpeHue u yriyOiieHre 3HaHUII OCHOBHBIX pa3AeiIoB Kypca 8 bubmmorexa [TOK
1.1 p yrLy pasl P 5 1 https://m.edsoo.ru/7f41a6
KJ1acca
36
bu6moreka [IOK
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XMMUYECKUX PeaKinit 4 https://m.edsoo.ru/7f41a6
36
OIIEKTPOIUTHYECKAS TUCCOIHAIN. XUMHUYECKHE PEAKIINHN B bubmorexa [IOK
1.3 P A HHATHHA: beaid 8 1 1 https://m.edsoo.ru/7f41a6
pacTBopax
36
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeAMHEHHUS
OO011as XxapakTEPUCTHKA XUMHUYeCcKuX 1eMeHTOB VIIA-rpymmsl bubmmorexa [JOK
2.1 B P p PYHIBL 4 1 https://m.edsoo.ru/7f41a6
T"anoreHsl
36
OO011as XapakTEPUCTUKA XUMAYECKUX 31eMeHTOB VI A-rpymisl bubmmorexa [JOK
2.2 B ._p p PYHTIBL 6 https://m.edsoo.ru/7f41a6
Cepa u e€ coeTMHCHUS
36
OO0111ast XapaKTEPUCTHKA XUMUYECKHAX DIIEMEHTOB V A-TPYIIIBI bubmmorexa [IOK
2.3 B P p PYHTIBL 7 1 https://m.edsoo.ru/7f41a6
A30T, dochop u ux coenuHeHus 36
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OOm1ast XxapakKTepUCTUKA XUMHYECKHX 3JIeMEHTOB |V A-rpynmsbl.

bubmuoreka [JOK

2.4 . 8 https://m.edsoo.ru/7f41a6
VYTraepoa U KpeMHHUI U UX COCAMHEHUS 36
Wroro mo pazueny 25
Pasnen 3. Merasuiibl 4 MX COeIMHEHUS
bubmmoreka [{OK
3.1 OO0r11re CBOICTBAa METAILIOB 4 https://m.edsoo.ru/7f41a6
36
bu6moreka [IOK
3.2 Baxkuelimye MeTauibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeaa
bu6mmoreka [IOK
4.1 BerectBa 1 MaTepualbl B )KHU3HH YCITOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroro mo pazgeny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Kourposnn | Ilpakrtuuye | [lata
o/ Tema ypoxka Beero Hire cxne R— odpa3oBaTejibHbIE
pecypcsl
padoTsbI padoThI
1 [Ipeamer xumun. Posie XMMUU B )KU3HU YEJIOBEKA. 1 bubmmoreka [{OK
Tena u BemecTBa 01.09.2023 | https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TIO3HAHMS B XUMUHU 1 Bubnuorexa LIOK
04.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuma paGoTsl B
3 neﬁiopaTopHH HpanéMm o6panfeHm c ’ 1 1 Bubnuorexa LIOK
08.09.2023 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
4 Yucteie BemecTBa 1 cMecH. CriocoObI pa3ieieHust 1 bu6mmoreka [IOK
cMeceit 11.09.2023 | https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckas pabota Ne 2 «Paznenenue cmeceit (Ha 1 1 bubmuorexa [JOK
[IpUMEPE OYUCTKH IMOBAPEHHON COJIH)» 15.09.2023 | https://m.edsoo.ru/ff0d28c8
6 ATOMBI ¥ MOJICKYJTBI 1 bubmmorexa LIOK
18.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE FIIEMEHTHI. 3HAKU (CUMBOJIbBI) 1 bubnnoreka [JOK
XUMHYECKUX JIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 Bubmiorexa LIOK
25.09.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKast
9 ¢dopmyna. BaneHTHOCT aTOMo;LI XUMHUYECKUX 1 bubnmorexa HOK
29.09.2023 | https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
10 IIpocTeie u c0XkKHBIE BELIECTBA 1 bubnuoreka LIOK



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

02.10.2023 | https://m.edsoo.ru/ff0d2a6c

11 OtHocuTenbHas atoMHast Mmacca. OTHOCUTENbHAS bubnmoreka [JOK
MOJICKYJISIpHAs Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c

12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bubmmoreka [{OK
COCIMHEHHU 09.10.2023 | https://m.edsoo.ru/ff0d350c

bubnuorexa [JOK
13 Konnuecto BemecrBa. Mosib. Mouisipaas macca 13.10.2023 | https://m.e dsc])_E).ru 105230

14 DOuU3NYECKUe U XUMUYECKHE SIBJICHUS. XUMUYeCKas bubmmoreka [{OK
peakius 16.10.2023 | https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haku ¥ ycinoBUs MPOTEKAHUSI XUMUYECKHUX bubnuorexa [JOK
peaxiuit 20.10.2023 | https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MACChl BEMIECTB. XUMUYECKHUE bubnuorexa [JOK
ypaBHCHHS 23.10.2023 | https://m.edsoo.ru/ff0d3b88

17 Brrunciaenus konmyecTBa, MacChl BEMISCTBA 110 bu6mmoreka [IOK
YpaBHEHHSIM XMMHYCCKUX PEaKI[Hii 27.10.2023 | https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMuueckux peakiui (CoequHeHus, bu6mmoreka [IOK
pasIoKEeHus, 3aMeleHHs, OOMEHa) 06.11.2023 | https://m.edsoo.ru/ff0d3f34

19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bu6mmoreka [JOK
O0o001IeHrE U CUCTEMATU3ALNS 3HAHUMN 10.11.2023 | https://m.edsoo.ru/ff0d40c4

20 Kontponbnas padorta Nel o reme «BemectBa u bubmuoreka [JOK
XUMUYECKHE PEAKIIUN 13.11.2023 | https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kucnopon bubnuoreka [IOK
— 3JIEMEHT U IIPOCTOe BemiecTBo. O30H 17.11.2023 | https://m.edsoo.ru/ff0d448e

Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA KUCIOPOIa

22 (peaxuuu oxucnenus, ropenue). [lonsrue 06p ) Bubamotexa [IOK
OKCHIAX 20.11.2023 | https://m.edsoo.ru/ff0d4614

23 CriocoOblI mosTyueHus: KUCI0po/ia B 1ab0opaTopuu U bubnunoreka [JOK
npoMbliieHHOCTH. [IpumMeHenne kucnopoia 24.11.2023 | https://m.edsoo.ru/ff0d497a
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TermoBoit 3((hekT XUMHUECKON peaKIiu, TOHITHE O

bubmuoreka [JOK

24 ;fif:;‘;;“;;:ccgfpgzﬁ;““ Jreon i 27.11.2023 | https://m.eds00.ru/ff0d4790

o5 TormBo (HedTh, yroias u MeTaH). 3arpsi3HEHHE bubnuorexa [JOK
BO3/1yXa, CIIOCOOBI €ro Mpe0TBPAIICHHSI 01.12.2023 | https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 o teme «llonmyuenue u bubnuorexa [JOK
coOMpaHue KMCI0POIa, U3yIeHHE €r0 CBONCTBY 04.12.2023 | https://m.edsoo.ru/ff0d4ae2

97 Bozopox — areMeHT U MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B npupo/ie 08.12.2023 | https://m.edsoo.ru/ff0d4dd0

28 ®uU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bu6moreka [IOK
[Tpumenenue Bo0pOa 11.12.2023 |  https://m.edsoo.ru/ff0d4dd0

29 [TonsaTue o KUCIOTaX U COJISIX Bubnuorexa LIOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2

30 Crioco0pl oTy4eHHs BOAOPO/1a B TAOOpaTOpUn Bubnuorexa LIOK
18.12.2023 | https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuueckas padota Ne 4 o Teme «Ilonydenue u bubmuorexa [JOK
coOMpaHue BOJOPO/Ia, M3YUEHUE €0 CBOMCTBY 22.12.2023 | https://m.edsoo.ru/ff0d4f42

bubmuoreka [JOK
32 Monspabiii 00b€M razoB. 3akoH ABOTaapo 95,12 2023 https://m.edsi.ru/fde54Ze

33 Brruncienus o0b€Ma, KOJIMYSCTBA BEIIECTBA ras3a 10 bu6mmoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WA 00BEMY 29.12.2023 | https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 005EMOB ra3oB IO ypaBHEHUIO PEAKITUU bu6mmoreka [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHI T'a30B 08.01.2024 | https://m.edsoo.ru/ff0d5708

35 Ou3nyecKue U XUMHUUECKHE CBONCTBA BOJIBI Bubmiorexa LIOK
12.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuil. [lonsTre 00 HHIUKATOpPAX bubmorexa HOK
15.01.2024 |  https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBopurens. HacelleHHbIe 1 bubnuorexa [IOK
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HEHACBIIICHHbBIC PacTBOPBL. MaccoBasi 101t 19.01.2024 |  https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[TpakTaeckas padorta Ne 5 mo Teme
38 <<1?IpI/IFOTOBJIeHIEe PacTBOPOB € OMpeeAEHHOM bubmmorexa LIOK
. . " 22.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 KonTtponsnas padora Ne2 o treme «Kucmopo. bubnuorexa [JOK
Bonopon. Bonma» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, KiaccuuKalus, HOMEHKIaTypa bubmmorexa LIOK
’ ’ 29.01.2024 | https://m.edsoo.ru/ff0d664e
41 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCITOTHBIX, bu6moreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB 02.02.2024 | https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIMsI, HOMEHKJIATypa Bubnuorexa LIOK
’ ’ 05.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XUMHYECKHE CBOMCTBA OCHOBAHUH Bubnuorexa LIOK
09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukaims, HOMEHKIATypa Bubnuorexa LIOK
’ ’ 12.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMU4YeCcKre CBOMCTBA KUCIIOT Bubmiorexa LIOK
16.02.2024 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
MOJIyYCHHS, XAMUYECKUE CBOMCTBA 19.02.2024 | https://m.edso0.ru/00ad9474
[IpakTuueckas padota Ne 6. Perenue
47 3KI::HepI/IMeHTaJ'II;HBIX 3aga4 1o reme «OCHOBHbIE Bubmiorexa LIOK
. 26.02.2024 | https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUUECKUX COCAMHEHU»
48 I'eneTnyeckas CBA3b MEXKIY Ki1acCaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHECHUHN 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUH bubmorexa HOK
04.03.2024 | https://m.edsoo.ru/00ad9cb2
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50 KonTtponsHas padota Ne3 mo treme "OcHOBHBIE bubmuoreka [IOK
KJIaCChl HEOPraHUYECKUX COCTUHCHHN" 11.03.2024 | https://m.edsoo.ru/00ad9ela
51 [lepBpie MONBITKY KJIACCUPUKALUN XUMUYECKUX bubnuorexa [JOK
asieMeHTOB. [IoHsITHE O TpyIax CXOAHBIX 3JIEMEHTOB 15.03.2024 | https://m.edsoo.ru/00ad9ffa
52 [lepuoauueckuii 3akoH u [lepuoauueckas cuctema bubnuorexa [JOK
xuMudeckux 3aementoB JI. . Menaencea 18.03.2024 | https://m.edsoo.ru/00ada52c
53 [TepwoIb1, TPYIIITEI, TOATPYIIITHI Bubnuorexa LIOK
’ ’ 22.03.2024 | https://m.edsoo.ru/00ada52c
bubmmoreka [{OK
o4 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tombl 01.04.2024 | https:/m.edsoo.ru/00ada34?
CTpoeHune IEKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB Heplfozmqecxoﬁ cucremsr J[. U. bubmorera [IOK
05.04.2024 | https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTUKka XMMHYECKOTO AJIEMEHTA TI0 €ro
56 noﬁomelfmo B [lepuoauueckoii cucreme . U. bubmorexa [IOK
08.04.2024 | https://m.edsoo.ru/00ada824
Meuneneena
3Hauenue [leproanyueckoro 3aKoHa sl pa3BUTHS
57 HayKu U npaKI;I/IKfI. . . MeHz[eneeHB —pyqéHLIﬁ bubmmorexa LIOK
’ 12.04.2024 | https://m.edsoo.ru/00ada96e
MeAaror u rpaxaaHuH
58 DIIEKTPOOTPUIIATEITLHOCTh ATOMOB XUMHYECKHUX bubnuoreka [JOK
AIICMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 HNoHnHas xumMudeckas CBsI3b bubmorexa LIOK
19.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nomisipHas XaMu4eckasi CBsI3b Bubmiorexa LIOK
22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoyisipHas XuMUu4ecKasi CBSI3b Bubmiorexa LIOK
26.04.2024 | https://m.edsoo.ru/00adaab9
62 CrereHb OKUCICHUS bu6mmoreka [JOK



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

29.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENFHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU 1 Bubnnorexa HOK
06.05.2024 | https://m.edso0.ru/00adb076
64 OxucauTeny ¥ BOCCTAHOBUTEITU 1 Brbmiorexa LIOK
10.05.2024 | https://m.eds00.ru/00adb076
65 KonTpomasnas padora Ne4 no teme «CtpoeHue atoma. 1 bubnnorexa [JOK
XuMHUYECKas CBSI3b» 13.05.2024 | https://m.edso0.ru/00adb486
66 PesepBHblil ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnnorexa [JOK
3HaHUHI 17.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6G001IEeHE U CUCTEMATH3aIIHs 1 bubnuoreka [IOK
3HAHUHI 20.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHbIit ypok. O6001IEHNE U CCTEMaTU3aLNs 1 bubnuoreka [IOK
3HaHUHI 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Kourposn Hata
/i Tema ypoxka Beero it IlpakTuyec P — o0pa3oBaTe/bHbIE
KHe padoThl pecypcbl
padoTsI
1 [lepuoanueckuii 3akoH. [leproauueckas cucrtema 1 bubnnorexa [JOK
xuMudeckux 3aementoB JI. . Menaencea 04.09.2023 | https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKHUX 1 bubnuorexa [JOK
AIIEMEHTOB TIEPBBIX TPEX MEPHOI0B 05.09.2023 | https://m.edsoo.ru/00adb6b6
3 Knaccudukarys 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubnuorexa [JOK
BEILECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Byl XuMu4eCckoi CBA3U U TUIIBI KPUCTAINTAYECKUX 1 bu6moreka [IOK
PEETOK 12.09.2023 |  https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o reme «IloBTopenue u
5 yriyOJieHHe 3HAaHUH OCHOBHBIX Pa3fesioB Kypca 8 1 1 18.09.2023
KJ1acca
6 Knaccudukanys XuMu4ecKuX peakiuu 1mo 1 bu6mmoreka [JOK
pa3IMYHBIM IPU3HAKAM 19.09.2023 | https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XMMUYECKOHN pPEaKIvu. 1 bubnuoreka [JOK
IToHsITHE 0 TOMOT€HHBIX M T'€TEPOTEHHBIX PEAKIIHIX 25.09.2023 | https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMUYECKOM paBHOBeCHH. DaKTOPBI
8 BIIUSIIOLIUE HA CKOPOCTh )I:HMquCKOﬁ peaxuni 1/; 1 Bubmiorexa LIOK
26.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 Bubmorexa LIOK
02.10.2023 | https://m.edsoo.ru/00adcade
10 Teopus dIEKTPOIUTUUECKON TUCCOLIUALUY. 1 bubnuorexa [IOK
CunbHble U crabble IEKTPOIIUTHI 03.10.2023 | https://m.edsoo.ru/00adcd68
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11

HoHHbIE ypaBHEHHUS peaKkui

bubmuoreka [JOK

09.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAHUM B CBET
12 Hpel[CT:](B:JIefII/fﬁZﬁCBH:KTp((:)J.lII(I)/ITH‘I(;zK(())ﬁa - Brbmiorexa LIOK
HCCOIMALIY 10.10.2023 |  https://m.edso0.ru/00add5d8
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MpEeACTABICHUH 00 AIEKTPOIUTUUECKON bubmmorexa LIOK
HCCOIMALIY 16.10.2023 |  https://m.edso0.ru/00add8b2
14 [TonsiTe o ruaponu3e coJen bubmmorexa LIOK
17.10.2023 | https://m.edsoo.ru/00add9d4
. bubmuorexa [IOK
15| Obobumerne i crCTeMaTHIINS SHAHHH 23.10.2023 https://m.edséf).ru/OOaddd12
16 [IpakTnueckas pabota Ne 1. «Pemenue bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33124 24.10.2023 | https://m.edsoo.ru/00addbfa
17 fggzzsgsgzjnpqaiiziJ\Iﬁlzccnc())uTI/Ieell\:IeI/m. XuMuyeckue bubmorexa [IOK
PEAKIIH B PACTEOAX) 06.11.2023 | https://m.edsoo.ru/00addecO
18 OO6mrast XxapaKTepUCTHKA TaJIOTCHOB. XUMUUYECKHE bubnuoreka [JOK
CBOMCTBA Ha IpUMEPE XJI0pa 07.11.2023 | https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6mmoreka [JOK
CBOWCTBA, MMOJIy4YeHHE, PUMEHCHHE 13.11.2023 | https://m.edsoo0.ru/00ade104
20 [IpakTuueckas padorta Ne 2 o teme «llomyyenue bubnunoreka [JOK
COJISIHOM KHCIIOTBI, U3ydeHHE €€ CBONCTBY» 14.11.2023 |  https://m.edsoo.ru/00ade348
21 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUH, bubmuoreka [JOK
€CIT OJTMH U3 PEarcHTOB JIaH B U30BITKE 20.11.2023 | https://m.edsoo.ru/00ade488
22 OO6mas xapaktepuctuka aneMeHToB VIA-rpynmsl 91.11.2023 ﬁ;:s:ﬁljl(;:zl;zci?’ﬁ/o 0ade64a
23 AnnorponHsle Moaudukanuu cepsl. Haxoxnenue bubnuorexa [IOK
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Cephl U €€ COCTUHECHUN B MPUPOIe. XUMUUCCKUE 27.11.2023 | https://m.edsoo.ru/00ade64a
CBONCTBA CEpBI
24 CepoBojiopo1, cTpocHHE, (PU3HUECKUE U XUMUICCKHEC bubnuorexa [JOK
CBOICTBa 28.11.2023 | https://m.edsoo.ru/00ade802
o5 Oxcuppl cepbl. CepHast KHCIIOTa, (PU3HYECKUE U bubnuorexa [JOK
XUMHUYECKHE CBONCTBA, IPUMEHECHUE 04.12.2023 | https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIEKAIIE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCcO0a MOTy4eHus: CEpHOI bubnuorexa [JOK
KUCJIOTBI. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIoIeH 05.12.2023 | https://m.edsoo.ru/00adec8a
CpeIbl COSTMHEHUSIMU CEPhI
97 Brrunciienne MaccoBo#l A0JIM BbIXOJa TPOIYKTA bu6moreka [IOK
peaknuu 11.12.2023 | https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepUCTHKA dJIEMEHTOB V A-TpyIIibI.
28 Ascli pacEpOCTgaHeHHe B IIPUPOJIC (bmwpfelglme " Bubnuorexa LIOK
’ . ’ 12.12.2023 | https://m.edsoo.ru/00adeea6
XMUMHYECKUE CBOMCTBA
29 AMMHaK, ero pu3ndeckue 1 XUMUIECKHUE CBOMCTBA, bu6mmoreka [IOK
MOJTy4eHHE U IPUMECHEHHUE 18.12.2023 | https://m.edsoo.ru/00adf004
30 [Ipaktrueckas padota Ne 3 o teme «Ilomydenue bubnuoreka [JOK
aMMHaKa, U3y4eHHne €ro CBONCTB» 19.12.2023 | https://m.edsoo.ru/00adf180
31 A3OTHast KUC0Ta, €€ (PU3NIECKUEe U XUMHICCKUE bubnuoreka [JOK
CBOMCTBa 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHS B
39 KauecTBE MUHEPAIbHBIX yA00peHui. XuMU4ecKoe bubnnoreka [JOK
3arpsA3HEHUE OKPYKAIOMICH CPeibl COSTMHEHUSIMHU 26.12.2023 | https://m.edso0.ru/00adf518
azoTa
dochop. Oxenn pocdopa u pochopHas
33 KHCJI(I())TI: (pmﬂje(fxﬂg) I/IpXI/IEV\I:/I)‘IeC?iI/Ie(I::BI?)I\/’ICTBa bubnmorexa HOK
’ ’ 08.01.2024 | https://m.edsoo.ru/00adf68a

IOJIYYCHHC



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnonb3oBanue GocdaToB B KaUeCTBE MUHEPATHHBIX

bubmuoreka [JOK

34 yAoOpenHi. 3ArpASHHH HPHPOANOH CPeLl 09.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu

35 Yriepon, pacupocTpaHeHue B IpUpo/ie, pu3udeckue bubnuorexa [JOK
1 XHMHYECKUE CBOMCTBA 15.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pU3N4ecKkue U XUMHISCKUC

36 CBoﬁcl"[rBa}.’FSKEH(I)Imqecfne POOJIEMBI, CBSI3aHHBIE C bubmmorexa LIOK

’ 16.01.2024 | https://m.edsoo.ru/00adfebe
okcuzom yriepona (1V)

37 VYroJibHas KUCIOTA U €€ CONn bubmmorexa LIOK

22.01.2024 | https://m.edsoo.ru/00ae006¢
[Ipaktuueckas padota Ne 4 o reme "[lonydenue
38 yrIJ)wKchoro raia. KauectBeHnast peaKuH;ﬂII{a Bubnuorexa LIOK
23.01.2024 | https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"

39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUYECKUX bubmuorexa [JOK
BEIIECTBAX KaK O COCAMHCHMSX YIiIepo/ia 29.01.2024 | https://m.edso0.ru/00ae054¢

40 KpemHuwnii u ero coenuHeHus bubmorexa [IOK

30.01.2024 | https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
41 SK];():l'IepI/IMCHTaJ'II;)HBIX 3aja4 1o teme «BaxHeiiue Bubmiorexa LIOK
05.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJLIbl U UX COCTUMHEHUS

42 Kontponsnas padora Ne3 no teme «Baxueiine bubnnoreka [JOK
HEMETAIUIBL U UX COEIUHEHUS 06.02.2024 | https://m.edso0.ru/00ae0el8
OO01as XxapakTepuCcTUKa XUMHUYECKUX DJIEMEHTOB —

43 MeTajioB. MeTtannudeckas CBs3b U METaJITUUECKast bubnnoreka [JOK
KpHCTaJUIn4ecKas pemérka. duzndeckue cBOWCTBA 12.02.2024 | https://m.edsoo.ru/00ae103e
METaJJIOB

44 XHUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
DNEeKTPOXUMHYECKHH Psiji HAPsSHKEHUH METallIoB 13.02.2024 |  https://m.eds00.ru/00ae1156
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Oo6mue criocoOb! moay4eHus MeTamioB. CIuaBbl.

bubmuoreka [JOK

4 Brruncaenus o BHECHUSIM XHMHUUYECKUX PEAKITUMN
> comt :;II;H s p(;ﬁ;oi coneprT H;;Meciea HHH, 19.02.2024 | https://m.edso0o.ru/00ae1156
46 [TonsiTHE O KOPPO3UH METATIIOB bubmorexa HOK
20.02.2024 | https://m.edso0.ru/00ae1278
bubnuorexa [JOK
47| Ilenoursie MeTanme! 26.02.2024 https://m.edsci.ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [JOK
27.02.2024 | https://m.edsoo0.ru/00ae14b2
49 [[ler0uyHO3EMENBHBIE METAIUTBI — KAJbIMI U MarHUH Bubnuorexa LIOK
04.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxxnenmme coeqTUHEHUS KaJIbITHS bubmorexa OK
05.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHre U cucTeMaTU3alus 3HAHUH 11.03.2024
52 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS Bubnuorexa LIOK
12.03.2024 |  https://m.edso0.ru/00ae1886
53 [TpakTrueckas padota Ne 6 mo teme "KécTkocTh bubmuoreka [JOK
BOJIBI M METOIBI €€ yCTpaHCHHS" 18.03.2024 | https://m.edsoo.ru/00aelae8
54 JN— bu6mmoreka [JOK
19.03.2024 |  https://m.edso0.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA bubmorexa [JOK
01.04.2024 | https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK
02.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcuppl, THAPOKCHUIIBI U colu skene3a (1) u xxenesa bubmuoreka [JOK
(i 08.04.2024 | https://m.edso0.ru/00ae35e6
58 O06o001IeHre U CUCTEMaTHU3aIKs 3HaAHUHA
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09.04.2024

[Ipaktuyeckas padora Ne 7. Pemenue

bu6mmoreka [{OK

59 AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «Baxueime 1 15.04.2024  https://m.edso.ru/00ae3de8
METaJUTBl U UX COCIUHCHHUS
Brruucnenus mo ypaBHEHUAM XUMUUYECKUX PEAKIUH,
60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WJIN 1 bubnuorexa [JOK
COJICPKHUT IPUMECH. BBIYHCIIEHUST MaCCOBOH JI0JTH 16.04.2024 | https://m.edso0.ru/00ae1750
BBIXO0/Ia TTPOJIYKTA PEAKIIUN
61 O06001IeHre U CUCTEMAaTH3aIs 3HAHUIMA 1 92 04.2024
62 KonTponsnas pabora Ne4 no teme «BaxHeiimne 1
METaJUIBl ¥ UX COSIUHEHUS) 23.04.2024
63 BeniecTBa u maTepuranbl B MOBCEAHEBHOM KU3HU 1 bu6moreka [IOK
4eJI0BeKa 29.04.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH CpeIbl 1 Bubnuorexa LIOK
30.04.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHun SKOJOTUYECKUX TTPOOIemM 1 Bubnuorexa LIOK
06.05.2024 | https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001IEHNE ¥ CHCTEMaTH3 AL 1 bu6mmoreka [JOK
3HaHU 07.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O600IIeHNE U CHCTEMAaTU3alIUs 1 bu6mmoreka [JOK
3HaHU 13.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6G00IIEHHE U CHCTEMAaTHU3aIIHS 1 bu6mmoreka [JOK
3HaHU 14.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areascTBo
«IIpocsemenne»

» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., Aknnonepaoe obmiectBo «M31aTenbcTBoO
«IIpocsemenuey

3. T'apa H.H. Xumus: 3amaunuk ¢ «nmomomHukom»: 8-9 kmacest / H.H. T'apa. — M.

[Ipocsemenue.

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Pymsutuc I'.E. Xumust: 8 k. yue0. mis oOmieoopazosar. Yupexaenuii / I.E. Pymsutuc,
@.I'. ®enbaman. — M.: [Ipocsenienue.

2. Xumus: 8 KJ1.: JIEKTPOHHOE MPUJIOKEHHUE K YICOHHKY.

3. Pymsutuc I'.E. Xumus: 9 xin.: yael. as obmeoopazosat. Yupexaenwnii / [.E. Pynsuruc,
@.I'. ®enbaman. — M.: [IpocselieHue.

4. Xumus: 9 Ki1.: 2JIEKTPOHHOE MPUJIOKEHUE K YICOHHKY.

5. T'apa H.H. Xumus: 3agaunuk ¢ «rmoMontHukom»: 8-9 kiaccel / H.H. T'apa. — M.:
IIpocsemienue.

6. 'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueouukos '.E. Pym3utuca,
@O.I'. Penpamana. 8-9 knaccwl/ H.H. I'apa. — M.: [Ipocsemienue.

7. Pageuxuit A.M. Xumus: aunaktudeckuii marepuain: 8-9 ki. / A.M. Panenkumii. — M.:
IIpocsemienue.

8. I'apa H.H. Xumus. Ypoku: 8 xi. / H.H. I'apa. — M.: IlpocBerienue.

9. I'apa H.H. Xumus. Ypoku: 9 xi. / H.H. I'apa. — M.: IIpocBerienue.



HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[EEN

. http://ege.yandex.ru/chemistry/

N

. http://chem.reshuege.ru/

w

. http://himege.ru/

4. http://pouchu.ru/

o1

. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

1.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya
podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41






