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HOACHUTEJIBHAS 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 Takxke Ha ocHOBe ¢eaepaibHOl paboyeil mnporpaMMbl
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, BOCIUTAHUS U Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelbHOMU
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 coJiepKaHUsl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHs TI100ambHbIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKITMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK M B IPO(HECCHOHATLHOM 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 IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM ATare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUN
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 CHCTEMBbl CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
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 XUMHH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

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

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knaccel» U «Pu3nKa. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIH TaKUe 1eU, KaK:

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

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTeMaThyeckoe mpuoOleHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHMUS WU CAMOIIO3HAHMS, KIIFOUEBBIX
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
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 gacoB: B 8 kinacce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Poib XvMuUK B )XKU3HU 4eliOBEKa. XMMUA B CUCTEME HayK. Tema u
BemiecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosHue BemiectB. [loHsiTue o
MeTOJlaX MOo3HaHus B XUMUU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JIEMEHThl. CHMBOJBI XUMHUYECKUX DSJIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas ¢Gopmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. (OTHOocHUTenbHasgs aTromMHas Macca. OTHOCUTEeNbHAs
MOJIEKyJIgapHasi Macca. MaccoBast J0JIsl XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomnuecTBo BemectBa. Monb. MosisipHasi macca. B3anmMocCBsI3b KOJMUECTBA, MAaCChl U
Yucia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo ¢popMysiaM XUMUUECKUX COCTMHEHUH.

Ou3NYeCKue M XUMHUYECKHUE SIBIICHUS. XHMMUYECKas peakius U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHMHUYECKHe ypaBHeHus. Kiaccupukanus XUMHUYECKHX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY/0H, MpaBuiIaMu padOThl B 1aOOpATOPUH U TTPUEMAMHU
oOparieHus ¢ 1abopaTopHbIM 000pYIOBaHUEM, U3YUYEHHUE U OMHCaHUe (PU3NYECKUX CBOMCTB
00pa3lioB HEOPraHUYECKUX BEIIECTB, HabOMto/IeHne Ppu3nyeckux (TUIaBIeHHE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTyNKE, KHIIEHUE WM KOHJEHCAIUs BOJAbI) M XUMHUUYECKUX
(ropeHue cBeuM, MPOKATUBAHUE MEIHOW MPOBOJIOKU, B3aUMOJCHCTBUE MeJla C KHCIIOTOM)
ABJICHUW, HAONIOZICHHE M ONUCAaHWE TPU3HAKOB IMPOTEKAHUS XMMHUYECKUX PEaKIIHii
(paznokeHne caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
rugpokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJICUCTBUE Kejie3a C PaCTBOPOM COJIM MEAH
(I1), w3yueHme crmocoOOB pas3iciieHHss CMECCi: ¢ MOMOINBIO MariHuTa, (UIBTPOBAHHE,
BbIMIApUBAHUE, TUCTWLISALNSA, XpomaTorpadus, MPOBEICHHUE OYMCTKH IMOBAPEHHOW COJIH,
HAOJIIOICHUE ¥ OINHCAHME PEe3YyJIbTATOB MPOBENICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMs MacChl, CO3/TaHlE MOJIeNIel MOJIEKY (IIapOCTEPAKHEBBIX ).

BaxHeilmne npeacTaBUTE/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 31eMEHT U MPOCTOE BEILECTBO.
Haxoxnenue kuciopoma B mpupone, (U3NYECKHUE W XUMUYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcunpl. Ilpumenenne kucimopoga. CnocoObl TOJNy4YeHHUS KHUCIOpoAa B
naboparopuu W npomblluieHHOCTH. KpyroBopor kucimopona B mpupojge. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPO/Ia.

TeroBoil 3p(dexT XUMHUYECKON peakluH, TEPMOXUMHUECKUE YPaBHEHHS, HK30- U
SHIAOTEPMHUYECKHE peakiuu. TOIMBO: yrojlb U MeTaH. 3arps3HEHUE BO3AYyXa, YCHIICHHE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — »snemeHT m mpocrtoe BemecTBO. HaxoxaeHwe Bomopona B HOpUPOJE,
(du3nYecKue U XMMHYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOObI NostyyeHust. Kucioter u conu.

MossapHblii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHHUSIM.



Qdusnyeckue cBoicTBa BoAbl. Boma kak pacteBopurens. PactBopsl. HacwlieHHbIE U
HEHACHIIIEHHbIE pacTBOPbL. PacTBOpUMOCTH BEMIECTB B BOJe. MaccoBasi J0Jisl BELIECTBA B
pactBope. XUMUYECKHE CBOKMCTBA BOAbl. OCHOBaHUSA. Posib pacTBOPOB B MPUPOJE U B )KU3HU
yenaoBeka. KpyroBopoT BOAbI B IpUpoOI€. 3arpsA3HEHUE TPUPOAHBIX BOJI. OXpaHa U OYHUCTKA
MPUPOIHBIX BOJ.

Knaccuduxanusa Heopranmdeckux coeauHeHuid. Okcupanl. Kiaccuduxanus OKCHIOB:
cojieoOpasyromue (OCHOBHbBIE, KHUCJIOTHbIE, aM(pOTEpHbIE) U  HECOJIeOOpa3yrolIKe.
Homenxkmarypa oxcupgoB. Pu3nUeCKME M XUMHYECKHME CBOWCTBA OKCUIOB. IllomydeHue
OKCHJIOB.

OcHoBanus. Knaccudukanust ocHOBaHMM: IMIETOYM W HEPACTBOPUMBIC OCHOBaHMS.
Homenknarypa ocHoBaHui. PU3NUYECKUE U XUMUYECKUE CBOWCTBA OCHOBaHUW. [lomyueHue
OCHOBAaHHM.

Kucnorel. Knaccudukanuss kucnor. Homenkmarypa kucinoT. Ouzndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan axtuBHocTM MetaimmioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknatypa coneii. duzndeckue U XuMuyeckue cBoMcTBa coseid. [lonydenue
coJIel.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUIA.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACICHUE COJAEpkKaHUs KHCIOpoJa B BO3AyXEe, MOJyYEHHE,
coOupaHue, pacro3HaBaHUE U U3YUEHHE CBOMCTB KUCJIOPO/Ia, HAOIIOJEeHUE B3aUMOACHCTBUS
BEIIECTB C KHCIOPOJOM M YCJIOBHUS BO3HHUKHOBEHHMS M TpEKpalleHHs ropeHus (moxapa),
O3HaKOMJIEHHE C 00pa3llaMu OKCHIOB U OIKMCAHHUE WX CBOWCTB, MOJIyYeHHE, COOMpaHue,
pacno3HaBaHWE W U3YYEHHE CBOWCTB BOJOpoja (rOpeHue), B3aUMOICHCTBUE BOAOPOJA C
okcusoM Menu (11) (BO3MOKHO HCIIOIB30BaHUE BUACOMATEPHAIOB), HAOMIOACHHE 00Pa3IloB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pPACTBOPEHMS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAECITEHHON MACCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJABI C METa/NIaMH (HATPUEM M KaJbLIHUEM)
(BO3MOKHO HUCIOJIb30BAaHUE BUACOMATEPUATIOB), UCCIEAOBAHUE OOPA3IOB HEOPTAaHHMYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHSI OKPACKH WHIUKATOPOB B pacTBOpax
KHCJIOT W IIesioudei, m3ydeHue B3aumojeictBusi okcuaa meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaJulaMH, PEaKUUH HEeUTpaIM3aluu, IOJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMM, BBITECHCHHE OJHOIO MeETajUla JPYrMM M3 pacTBOpa COJM, pEIICHUE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 0 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COCTMHEHHI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux jaemenTos /1. H.
Memnpaeneena. Ctpoenue aTOMOB. Xumuveckas CBA3b. OKHUCIUTENBHO-
BOCCTAHOBHUTEJ/IbHBIC PEAKIUHN

[lepBbie TOMBITKM KIaCCHU(PUKAIMK XUMHYECKHUX d3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJUIbl, TaJOT€Hbl, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpble 00pa3ytoT aMpOTEPHBIE OKCUBI U THIPOKCH/IBI.

Ilepuonnuecknit 3akoH. llepuognueckas cucrema xumuyeckux snemeHtoB J[. W
MenneneeBa. Koporkonepuonnas u JiauHHonepuoaHas (opmel [lepuonndeckoil cucTemsl



xumnyeckux snemeHtoB J[. M. Menneneesa. Ilepuonbl u rpynmbl. OUHMYECKAN CMBICIT
MOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX suep. HM3orombl. Onexktponsl. CTpoeHHE
AIEKTPOHHBIX 000JI04eK aTOMOB mepBbiX 20 xumuuyeckux saeMeHToB [lepuoauueckoit
cucremsl JI. 1. MenneneeBa. XapakTepuCcTUKa XUMUYECKOI0 JIEMEHTA IO €r0 II0JI0KEHUIO
B [Iepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUA  pajdyca  aTOMOB  XMMHYECKMX  AJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAaM.

3nauenue llepmoamueckoro 3akoHa u llepmogmyeckoil CUCTEMBI XHUMHUYECKHUX
3JIEMEHTOB IS pa3BUTUS HAyKU U NpakTuku. /. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckass  cBsi3b.  KoBajieHTHass ~ (@mOJjsipHass W HEMOJsApHAsi)  CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenbp okucneHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iponeccsl
OKUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydyeHre oOpasloB BELIECTB METAJJIOB U HEMETANIOB, B3aMMOJACHCTBUE THIPOKCHIA
[IMHKA C pacCTBOpPaMU KUCJIOT U IEJI0YEN, MPOBEAECHUE OMBITOB, UIUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ peakuuid  (rOpeHue,  peakiuu  passIoKEHUs,
COCIMHEHHS ).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXNpeOMETHBIX CBSi3eél MpU M3y4YeHMH XUMHUM B 8§  Kjacce
OCYIIECTBIISIETCS] YepPE3 MCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITHH, TaK U
MOHATHUM, SABJISAIOLIUXCS CUCTEMHBIMU ISl OTIAEJBHBIX IPEAMETOB €CTECTBEHHO--HAaYyYHOI'O
LMKJIA.

OO0mue ecTeCcTBEHHO--HaY4YHbIC MOHATHS: HAy4YHBIM (DaKT, TUMOTE3a, TEOPUS, 3aKOH,
aHanM3, CHUHTE3, KiIaccu(ukanus, TMEepUOANYHOCTh, HAOIOJIEHUe, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHUE.

@dusuka: marepus, aTroM, O3JEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKIIHJ, HW3OTOIBI,
PaANOaKTHBHOCTh, MOJIEKYJA, DJECKTPUUYECKUN 3apsl, BEUIECTBO, TE€NIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, ra3, GU3NUeCKUe BETUYNHBI, €IMHUIIBI U3MEPEHHS, KOCMOC, TIAHETHI,
3BE3161, CoJHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

I'eorpadusi: armocdepa, rtuapocdepa, MUHEpAIbl, TOPHBIE TOPOMBI, IMOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMUYECKasl peaKU s

Ilepuonnuecknit 3akoH. [lepmognueckas cucrema xumuyeckux snemeHtoB J[. WM.
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB XHMHUYECKHUX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KAIMS, KAIbLUUA U UX COCIMHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM JIEMEHTOB B [lepnoanyeckoi cucteMe U CTpOCHUEM MX aTOMOB.



CrpoeHue BemecTBa: BUABI XMMHYECKOW CBSA3H. THIBI KPUCTAJUIMUYECKUX PEIIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKOU PEIIETKU M BHUAA XUMHUYECKOMU
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XMMHUYECKHUE CBOWCTBA
BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCIUHEHHUM, TEHETUYECKAs
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKMX peakuid MO pa3IMuyHbIM TpuU3HaKaMm (M0 YHUCIy U
COCTaBY YyYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo U3MEHEHHUIO
CTEMEHEeW OKHUCJICHUS XHUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, [0 YyYacCTHUIO
KaTaau3aTopa). IK30- U SHJIOTEPMUUYECKHUE PEAKIIUHU, TEPMOXUMUUECKUE YPABHEHUS.

[TonsiTue o ckopocTn xuMUUeckor peakiuu. [loHsTHe 06 0OpPATUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuuax. [IoHATHE O TOMOT€HHBIX U TeTepOreHHbIX peakuusx. [loHstue o
katanuse. IloHATHE O XMMHUUYECKOM paBHOBeCHHM. DaKTOpPhI, BIUAIOIIME HA CKOPOCTH
XUMUYECKOW PEAKIINU U MOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENIPHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, DJICKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHOM pEeaKIuu. CocraBieHue ypaBHEHUM OKUCJIMTEIBHO--
BOCCTAHOBUTEJIBHBIX PEAKIIMI C UCIIOIH30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopusi DJIEKTPOIUTUYUECKOW AUCCOUMALMU. DJICKTPOIUTHI U HEDJIECKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M IMCCOIMAIIMN BEIIECTB C PA3JIMYHBIMU BUJIAMU XUMUYECKOU
cBsi3u. Ctenenp auccounanuu. CUIIbHbBIE U CIa0bIe AIEKTPOIHTHI.

Peakiun nonHoro oomMeHa. Y cioBUs MPOTEKAaHUS peaKIii HOHHOrO 0OMeHa, MOJIHbIE U
COKpalIEHHbIE HOHHBIE YpaBHEHUs peakunil. CBONCTBA KHCIIOT, OCHOBAHUI U COJIEHN B CBETE
npecTaBieHui 00 3JIEKTPOTUTHYECKON Aucconnanuu. KadecTBeHHbIE peaklid Ha HOHBI.
[ToHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB W HeMeTa/uioB (rpadura W amMasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHUA),
UCCJIEOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEakUUH OT BO3AECHCTBUS Pa3IMUYHBIX
(dakTopoB, HCCIENOBaHWE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
TUCCOLMALMKA KUCIOT, IIEJ0oYel U cojied (BO3MOKHO HCIIOJIB30BAHUE BUIEO MATEPHUAJIOB),
MPOBEJICHUE OMBITOB, WJUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIUii MOHHOTO OOMeHa
(ob6pa3oBanue ocajika, BbIIENEHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WILTIOCTPUPYIOIINX
MIPUMEPBI  OKUCIUTENbHO-BOCCTAHOBUTEIBbHBIX pPEAKIUNA (TOpEHUE, PEaKlUHUH Pa3JIOKEHUs,
COCIMHEHUSA), pACIO3HABAHUE HEOPraHMYECKHUX BEIIECTB C TMOMOIIbI KayeCTBEHHBIX
pEaKUnii Ha MOHBI, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTrasyibl 4 MX COeAMHEHUS

OO6miast xapaktepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE
crenieHn okucienus. CTpoeHne n (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHUE CBOWCTBA Ha MpUMEpE XJiopa (B3aUMOJIEUCTBUE C METaJUlaMH, HeMeTaJlJIaMu,
uieouamu).  XaopoBojopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, IMOJy4YEHHUE,
npuMeHeHne. JledcTBue XJiopa M XJIOPOBOAOPOJAa HA OpraHW3M 4YesloBeKa. BakHeninne
XJIOPUJIBI U KX HAXOXKJICHUE B IPUPOJIE.



O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CtpoeHue U PuU3NUEeCKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpoAa W cepbl. AJIOTPONHBIE MOJAM(PUKALKUUA KHUCIOPOAAa M Cepbl. XHMHUYECKHE
cBoicTBa cepbl. CepoBOIOPOJ, CTpoeHUE, (PU3UUecKue U XUMUYecKue cBoMcTBa. OKCHIbBI
cephl KaK TMPEJICTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas KucloTa, (Quanueckue u
XUMHYECKUE CBOWCTBa (0OlIMEe Kak MpeACTaBUTEN Kiacca KUCIOT U Clenu(uuecKue).
XUMHUYECKHE peakliH, JIeKallue B OCHOBE MPOMBIIIEHHOIO CIoco0a MOJy4YeHUs CEepHOU
kucioThl. [Ipumenenue cepHoit KUciIoThl. CoJid CEpHOM KUCIOTHI, KaUeCTBEHHAsI peaKIvs Ha
cynabdar-uoH. Haxoxxnenue cepsl U €€ coeMHEHU B npupoje. XUMUYECKOE 3arpsi3HEHHE
OKpY’Karolel cpesibl COCAMHEHUSMHU Cepbl (KHCIOTHBIE OXIH, 3arpsS3HEHUE BO3ayXa U
BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHHUS.

O6mast xapaktepuctuka 31emMeHToB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTEepHbIE CTEMEHU OKHUCIEHHUS. A30T, pacnpocTpaHeHUE B TpUpoje, (HU3NYECKHE U
XUMUYecKre cBoicTBa. KpyroBopoT aszora B mpupone. AMMHUAK, €ro (Qu3nueckue Hu
XUMHUYECKHE CBOMCTBA, ToiydeHHe W TpuMeHeHwe. Coim aMMOHMS, MX (U3UYECKUE U
XUMHUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHasi peakiius Ha MOHBI aMMOHHS. A30THas
KHCTI0Ta, €€ moiayyeHue, Gu3nueckrue U XMMHUECKHe CBOMCTBa (00IIMe Kak MpeCTaBUTENsS
KJ1acca KUCIIOT U crienuduueckue). Micnonb3oBaHUE HUTPATOB U COJIEM aMMOHHS B KAUECTBE
MUHEpAJIBHBIX yn00peHui. XUMHUYECKOe 3arps3HeHUE OKPYXKAIOMIeH Cpelbl COCTUHEHUSIMU
azota (KUCJOTHBIE JOXIHW, 3arps3HEHHE BO31yXa, MOuBbl U BonoEMOB). Docdop,
aloTponHeie  Momudukanuu Qocdopa, Guznyeckue W XUMHUUECKHe cBoWcTBa. OKcua
docdhopa (V) u dochopnas kucnora, GuU3MIEeCKUe U XUMHUYECKHE CBONCTBA, TMOJYUYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIHHBIX yI0OPEHUI.

O6mas xapakrepuctuka memMeHToB IV A-rpynmbel. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble  CTENIEHHM  OKHUCJIEHHs.  YTJEpoJ,  aJIOTPONHBIE  MOAN(HUKAIINH,
pacnpocTpaHeHre B mpuponae, (QPuU3MUECKHe U XUMHUYECKHe CBOMCTBa. AncopOms.
Kpyrosopor yriepoga B mpupome. OKcuabl yriepoaa, ux (puandeckue W XUMHYECKHE
CBOICTBA, JCUCTBHE HA YKUBbIE OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHUE. DKOJIOTUYECKUE
npoOJieMbl, CBS3aHHBIE ¢ OKcujaoM yriepoaa (lV), rumoresa rino0aqbHOTIO MOTEIICHUS
KJIUMaTta, MapHUKOBBIA 3¢ ¢dekT. YroiapHas Kuciora u €€ coild, uX (U3UYECKUE W
XUMHYECKUE CBOMCTBA, MOJIy4eHHE M MpuMeHeHue. KauecTBeHHas peakunus Ha KapOoOHAT-
noHsl. Mcronp3oBaHue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIINIJICHHOCTH W CEIbCKOM
XO35IUCTBE.

IlepBoHauyanbHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COCAMHEHUSIX yriiepojaa
(MeTaH, STaH, 3TWIEH, alleTWIEH, 3TaHOJ, TJUUEPUH, YKCycHas Kkuciora). [Ipupognsie
HMCTOYHUKHU YTIEBOAOPONOB (Yyrojib, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHI HX MEPEepPadOTKH
(6eH3uH), UX poNb B OBITY W MNPOMBINUICHHOCTH. [loHSATHE O OHMOJOTHMYECKH BaKHBIX
BEIllECTBAaX: XuUpax, Oelkax, yrieBoJax — W HUX POJIM B KU3HU YeJOBeKa. MaTtepuaiabHOe
€MHCTBO OPraHMYECKUX U HEOPraHUUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢usnueckue M XUMUYECKUE CBOWCTBA, MOJY4YEHHUE U MPUMEHEHUE.
Coenunenusi kpemHus B mnpupone. OOmme mnpeacrtaBieHus o0 okcuae kpemuus (1V) u
KpeMHUeBOM kuciaoTe. CWIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MNPOMBIIUICHHOCTH.



Baxueiinue ctpouTeabHble MaTepHUallbl: KE€paMHKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
[IpoOneMbl 6€30MaCHOTO MCIOJIb30BAHUSI CTPOUTEIBHBIX MaTE€pUaJOB B IOBCEIHEBHOMU
KU3HU.

Xumuueckuit IKCnepumenm:

M3yuyeHUE OOpa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI,
MPOBEJICHNE KAUYEeCTBEHHBIX pEakIui Ha XJIOPHUJI-UOHBI W HAONIOJEHHWE NPU3HAKOB HX
MIPOTEKAHMUs, OMBITHI, OTpakaroue (HU3NYECKUEe U XUMUUYECKHE CBOMCTBA TajJOT€HOB U UX
coeIMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB), O3HAKOMJIEHHUE C oOpasiamu
XJIOPUJOB (TaJOT€HUJ0B), O3HAKOMJIEHHWE C oO0paslamMu cepbl U €€ COCIUHCHUSIMU
(BO3MOKHO HCIOJIb30BAaHME BHJICOMATEPHAIOB), HAOIIOJEHUE TIporiecca OOyrJIUBaHUs
caxapa IMOJi JI€MCTBUEM KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3YYEHHUE XUMUUYECKHUX
CBOMCTB pa30aBICHHON CEpPHOM KUCIIOTHI, TPOBEJACHUE KAUECTBEHHOW peakiMu Ha CyJbdar-
MOH U HaOJI0JICHHE MpHU3HaKa e€ MpOTeKaHus, O3HAaKOMJIeHHE ¢ (PU3UYECKUMHU CBOMCTBaAMU
azora, ¢ochopa M HUX COCAUHEHUN (BO3MOXKHO HCMOJB30BAHUE BHICOMATEPHUATIOB),
oOpasnamMu a30THbIX U (HOoCcPOpHBIX yIOOpPEHUH, MogyuyeHne, COOMpaHue, pacrio3HaBaHue U
U3YyUYCHUE CBOWCTB aMMHakKa, MPOBEJICHUE KAYECTBEHHBIX pEAKIM HAa WMOH aMMOHUS U
dbochar-uoH 1 u3yuyeHue MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON
AQ30THOM KHUCIOTHI C MeAbI0 (BO3MOKHO HCHOJIb30BAaHUE BUJICOMATEPUAIIOB), HU3YyUYECHUE
MOJENIeH KPUCTAIUTMYECKUX PEmIETOK anMmasa, rpadura, QyiepeHa, O3HAKOMIICHUE C
IIPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
POTUBOra3a, MoJIy4yeHue, coOMpaHue, paclo3HaBaHWE U HU3YyUYEHHE CBOMCTB YTIIEKHCIIOTO
ra3a, IpOBEJEHHWE KayeCTBEHHBIX peakluili Ha KapOOHAT M CUJIMKAT-UOHBI U HU3Y4YEHUE
IPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C MPOAYKLIHUEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHne SKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelllne HeMeTaulbl U UX COEAUHEHUSD).

MeTaJsibl M UX COeIMHEHUS

OOmast xapakTepuCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIOB Ha OCHOBAaHUU HX
nojoxeHus: B llepuonmyeckor cucreme xumuyeckux snemeHTtoB JI. WM. Mengeneera wu
cTpoeHuss aroMoB. CTpoeHME MeTauioB. Merammyeckas CBSI3b M MeTaJUIn4YecKas
KpUCTAJUIMYECKasi peIIETKA. DIEKTPOXUMHUYECKUIN Psijl HANIPSHKEHUN MeTalioB. OU3nyecKue
U XUMHYECKHE CBOWCTBA MeTayuioB. OOmme crnocoObl momydeHus: meTaoB. [lonartue o
KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTH MX OT KOoppo3uu. CIuiaBsl (CTaib, YyTyH,
TIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[I{esrouHBIE METAIUIBL: MOJIO)KEHUE B llepuoanueckon cucteMe XUMUYECKHX 3JIEMEHTOB
JI. . MeHneneeBa, CTpOEHHME HX aTOMOB, HaxOXJAeHHE B mnpupoje. Duznueckue u
XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kamusi). OKCUAbl U THIPOKCUJIBI HATPUS U
kanus. [[puMeHenne meaoYHbpIX METAIIIOB U UX COCITMHEHUM.

[[lenoyHo3eMeNbHBIE METAJUIBI MarHuii M KallbI[UW: MOJIOKeHHe B lleproamueckoi
cucreme xumuueckux aneMeHToB JI. M. MeHnneneeBa, CTpoeHUE UX aTOMOB, HaXOXJICHHUE B
npupojie. DuU3nMYecKkne W XHUMHUYECKHME CBOWCTBA MarHusi W Kaublus. BaxHewniime
COCIMHEHUs Kajablusa (OKCHHA, TUIPOKCUI, coiu). JKECTKOCTh BOJIBI M CHOCOOBI €&
YCTpaHECHMUSI.



Amromunuii: nonoxenue B llepuogmyeckoil cucreMe XUMHUYECKHUX dieMeHToB /I, .
MengaeneeBa, CTpOCHME aTOMa, HAxXOXJIeHUE B mnpupoje. Ddusznueckue M XUMUYECKHUE
cBoMcTBa amoMuHMsI. AM(DOTEpHbIE CBOMCTBA OKCUJIA U TUJPOKCUIA ATIOMUHUSL.

Kenezo: monoxenue B Ilepuonnueckoil cucrteme XuMudeckux siaemeHtoB [l .
MenpaeneeBa, CTpOCHME aTOMa, HaxXOXJIeHUE B mnpupoje. Ddusznueckue M XUMUYECKHUE
cBoMcTBa keneza. Oxcuawl, ruapokcuasl u conu xenesza (1) u xeneza (Ill), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuiit IKCnepumenHm:

O3HAKOMJICHHE C Oo0pasllaMu METAJUIOB M CIUIaBOB, MX (DU3UYECKUMHU CBOMCTBAMH,
U3Yy4YeHUE Pe3yJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO MCIIOJIb30BAHUE BUJIEOMATEPHUATIOB),
OCOOCHHOCTEHM B3aUMOJICUCTBUS OKCHJIAa KajlbIlUs W HATpUs C BOJAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUATIOB), KCCJIEJOBAaHUE CBOMCTB KECTKOW BOBI, TMpoliecca
TOPEHUsl Kejie3a B KUCIOpPOoAe (BO3MOXHO HCIIOIb30BaHUE BUJICOMATEPUATIOB), TPU3HAKOB
POTEKAHUS KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbliUsl, A JIOMUHMS, IIMHKA, JKeJie3a
(1) u xene3a (1), meau (I1), HaOIIOACHME W ONMUCAHUE MPOILIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMU HATpHsl, Kajdusg W Kajublus (BO3MOXHO HCIOJb30BAHUE BHJICOMATEPHUAIIOB),
ucciegoBanue amMQpOTEPHBIX CBOWCTB THUIAPOKCHIA aTIOMHUHUS W THIPOKCHUJIA IIMHKA,
pellIeHrE IKCIIEPUMEHTANbHBIX 3a71a4 10 TeMe «BakHeie MeTauibl U UX COSAUHECHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa u wmaTepuansl B I[OBCEIHEBHOM JKW3HM 4eJoBeKa. be3omacHoe
MCIOJIb30BaHME BEIIECTB M XUMUUYECKUX peakuuid B ObITy. [lepBas momMols mpu XUMHYECKUX
0’KOTrax M OTPABIICHUSIX.

XUMHUYECKOe  3arpsi3HEHHE  OKpyKawomiedl  cpenbl  (NpeAesbHas — JIOMycTUMAas
KOHIEHTpalus BemiecTs, aanee — [1JIK). Poias xumun B perieHuu 3K0JI0rH4ecKuX mpooIieM.

Xumuueckuit IKCnepumenm:

U3ydeHre O0Opas3loB MaTepuaioB (CTEKJIO, CIUIaBbl METANIOB, TMOJUMEPHBIC
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzanusa MeXNpeAMETHBIX CBsI3€M MpUM HM3y4eHUM XuUMHM B 9  Kjacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK H
MOHSATUMN, SIBISIOIINXCS CUCTEMHBIMHU ISl OTAEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIC IMOHSATHUS: HAy4YHBIA (PakT, TUMOTE3a, 3aKOH, TEOpHs,
aHanW3, CUHTE3, KiIaccuukamus, TMEePUOANIHOCTh, HAOIIOJIEHWE, OSKCICPUMEHT,
MOJICIMPOBAHUE, HM3MEPEHUE, MOJENb, SBICHUE, NAPHUKOBBIM d3(PGEeKT, TEeXHOJOTHS,
MaTepuarbl.

®dusnka: Marepus, aToM, OHJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUN 3apsll, NPOBOAHUKH, MOIYIPOBOJHUKH,
TUAJIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpPUCTAJUIMYECKAss PEHIETKA, CIUIABbI, (PU3UUYECKUE BEIUYHHBI,
€JMHULIBI U3BMEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3bI, COHIIE.



buonorusi: orocunTes, npixanue, Ouocdepa, 3KoCUCTEMa, MUHEPATIbHBIE YI100peHus,
MUKPO3JIEMEHTBI, MaKPO3JIEMEHThI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TOPOJIbI, TMOJIE3HbIC
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yJbTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOliecTBe MpaBWJaMd W HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIICIOBATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KXW3HU, OCO3HAHUE TOCIEJICTBUUA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPodecCcuii U Tpyaa pa3IuvyHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP paboTe ¢ BEIECTBAMHU, a TAK)KE B CUTYallUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJIbTYpbl, OCO3HAHHS TJ00adbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIICCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJ0M IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCHOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce yduyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENBbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPcaJlbHblIe Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMmudeckux daementoB . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JJeMeHTa 1o ¢opMmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe IMpaBUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKas CBA3b, TEIIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOW (opmyre, xapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy [lepuonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MaliblX MEePUOJ0B U TIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMMKE W crenuuueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETI0YEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PeaKiui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMUYECKUX OTBITOB IO TIONYYCHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIIACC

KoaundyecTBO YacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIE (LN (PPOBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznean 1. IlepBonayanbHble XUMHUYECKHE IOHATHS
X — 0
1.1 e;f:;()g;;?;;? 1(1) ;Ilf;;zecxoﬁ 5 2 bubmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JIESITEILHOCTH YeJIOBEKa
bu6moteka [IOK
1.2 B 15 1
CHICCTBA I XHMHHCCKHE pealdiit https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. Baxneiiume npeacTaBuTe M HEOPraHMYECKUX BELECTB
51 Bo3ayx. Kucnopon. [Tonsarue 06 6 bu6moreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax u 3 1 bu6moreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6moreka [IOK
' HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnyeckasi cucrema xumnueckux 3jaemMenToB JI. M. MenaeneeBa. CTpoenne aroMoB. XMMHUYeCKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

[Iepuonnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bubnmoreka [JOK
XUMHUYECKUX d1eMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Mennene-esa. CtpoeHue aroma

3.2 XuMu4eckas CBS3b. 8 1 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
https://m.edsoo.ru/7f41837c

OKHUCIIUTEIIBLHO-
BOCCTAHOBHUTCIILHBIC peaKI_II/II/I

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 15 brbmorexa OK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmoteia LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbie
Ne i/ P Konrpoiabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznes 1. BemecTBo U XMMH4YeCKHe peaKuuu
[ToBTOpEHUEe U yriydieHne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX 4 bubnuotexa [JOK
' peaKIuii https://m.edsoo0.ru/7f41a636
DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. bubnuotexa [JOK
1.3 8 1 1
XUMHUYECKHE PEaKIMU B PaCTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuorexa [JOK
' anemeHTOB VIIA-rpynmel. [anmoreHs https://m.edsoo.ru/7f41a636
06
22 ssevieron ViApymns, Cepa et ; BGiorexa LIOK
' PYIHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
25| oseviemron VA-rpymn, Aor docop i 7 ;  BrGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
24 snewertron VA rpymmu. Yracpon it 5 1 , | bubmorealloK
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHUS
3.1 OO0111e cBOIICTBA METAILIIOB 4 bu6mmoreka [JOK



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

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

bubnuoreka [IOK

3.2 Baxxuelimme MeTamibl U X COSTUHCHUS 16 https://m.edso0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus n okpyxkaomias cpeaa

41 B 3 bu6mmoreka [{OK
: eIIeCcTBa U MaTepUaIbl B )KH3HU YEJIOBEKa htts.//m.eds0o.ru/7f41a636
Wroro mo pazueny 3
p 3 bubmmoreka [{OK

C3EPBHOE BPEMA https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KoanyecTBOo 4acos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTHyeckue
n/n Bcero H3y4YeHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tenma u BelecTa 04.09.2023 | https://m.edsoo.ru/ff0d210c

2 [ToHsATHE 0O METOIaX MO3HAHUS B XUMUU 1 bubmorexa HOK

A 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktuueckast pabota Ne 1 «IIpaBuia paboTh
3 B JIaOOPATOPHH U MPUEMEBI OOpaIlleHHS C 1 bubmorera [JOK
patop P patl 11.09.2023 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTI0OBAHUEM))

4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
paszeneHust cMece 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktruueckast padota Ne 2 «Paznenenue

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 Bubnmorexa [JOK

puMEp P 18.09.2023 | https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK

0 ATOMEL H MOJICKYJIb 1 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHYECKUX AJIICMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThle U ClIOKHBIC BEllleCTBa 1 bubmotera [JOK

P - 27.09.2023 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 Bu6mmorexa LIOK

P i 02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB.

10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1 Bubmmorexa LIOK

pMya. 04.10.2023 | https://m.edsoo.ru/ff0d2eae

XUMHWYCCKHUX JJICMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OtHOCHUTEIbHAd aTOMHAs Macca.

bubmuoreka [JOK

11
OTHOcCHUTENBHAS MOJIEKYJISIpHAsl Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHAYECKOTO 2JIEMEHTa B bubmuoreka [JOK
COCIMHEHUH 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XMMUYECKHE SIBIICHHUS. bubmmoreka [{OK
XuMHu4ecKasi peaxius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XAUMUYECKUX PEaKIHii 23.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MACChI BEIIECTB. bu6moreka [IOK
XUMHUYECKUE YpaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus KonudecTBa, MacChl BEIISCTBA T10 bu6moreka [IOK
YPaBHCHUSIM XUMHUYECKHUX PEaKIIni 06.11.2023 |  https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiuii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHHUS bubmorera [IOK
A P ’ - ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O600IeHIE 1 bubmorexa HOK
H AT Hvl 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 Kontponbhas padoTta Nel o teme «BerecTpa bubnuoreka [JOK
A XUMHAYECKHUE PEAKITAM 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE Beﬂy;(CTBO bubmorexa HOK
poA P B ' 20.11.2023 | https://m.edsoo.ru/ff0d448e
O3zonH
Ou3nyecKkue U XUMHUIECKHEe CBONCTBA
22 KHCTopoa (peakinu OKUCIICHUS, TOPEHHE) bubmmorexa [IOK
POXa \pea > TP ' 22.11.2023 | https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
93 CriocoOslI mosTydeHus: KUCTIOpOo/ia B bubnunoreka [JOK
1a00paTOPHH U MPOMBIIUIEHHOCTH. 27.11.2023 | https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
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IIpumeHeHnue kucnopoaa

TemmoBoit 3¢ (heKT XUMHUECKON peaKinu,

24 IIOHATHUC O TCPMOXUMHUYCCKOM ABHCHU N BH6HH0TeKa HOK
p P ’ 29.11.2023 |  https:/m.edsoo.ru/ff0d4790
3K30- 1 3HIIOTepMI/I‘-ICCKI/IX peaKHI/IﬂX
TOHJII/IBO HE(PTH, OJIb U MCTAH ).
25 3ar SISHGEEI/quI:OS o a, CIIOCOOEI ()3r0 bubnmorexa LOK
p yxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
IIpa eckag padora Ne 3 o Teme
26 «I?IOI;THZHHKe 15/111():061/1T aHue KI;I/ICJIOMO a bubmmorexa [TOK
i . P Pona, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE er0 CBOMCTBY
97 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupome 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
Bojopoaa. [Ilpumenenune Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHaTHE O KACTIOTAX U COJISIX bubmmorexa [OK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOpl osTy4eHus BOAOPO/Ia B bubmuorexa [JOK
nabopaTtopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktruueckas pabota Ne 4 o Teme
31 «[lonyuenue u cobupanme BogOpOIA Eubmorexa HOK
i N p Aopoaa, 25.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
N bubnuoreka [JOK
32 M i1 00 . A
OJIAPHEIH OOBEM ra30B. 3aKOH ABOTAAIPO 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brrancnenus 00bMa, KOJIMUECTBA BEIIECTBA
33 rasa 1o ero U3BECTHOMY KOJIUYECTB Bubmorexa OK
N y y 08.01.2024 | https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
34 €aKI[MY Ha OCHOBE 3aKOHA 0OBEMHBIX Bubmorexa OK
bearh . 10.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckre U XUMHUYECKUE CBOIICTBA BOIBI buGmnorexa [IOK

https://m.edsoo.ru/ff0d587a
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15.01.2024

36 CocraB ocHoBanuil. [TousiTre 00 MHIMKATOPAX bubmmorexa [JOK
17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HeHacmmepHHme II))aCTBOpI:I. MaccoBas oJist brbmmorexa LOK
22.01.2024 | https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «[IpuroToByieHNE PACTBOPOB C ONPEICIEHHON brbmmorexa [OK
. . ) 24.01.2024 | https://m.edsoo.ru/ff0d5eba
MaccOBO¥ JI0JIei pacTBOPEHHOTO BEIIECTBA»
39 KonTpomasnas pabora Ne2 o teme bubnuorexa [JOK
«Kucmopon. Bomopo. Bomay 29.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHU4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpPHBIX bubamorexa [JOK
’ 05.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [IOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUU 12.02.2024 | https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMUYeCKHe CBOMCTBA KUCIIOT bubmmorexa [IOK
19.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, COCOObI bubnnoreka [JOK
46 .
MIOJIy4EHUS, XHMUYECKUE CBOWCTBA 21.02.2024 | https://m.edsoo.ru/00ad9474
ITpaktuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX 26.02.2024 | https://m.edsoo.ru/00ad9b7c

COEIMHEHUI
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I'eneTnueckas CBA3b MCKAY KilaCCaMU

bubmuoreka [JOK

48
HEOPraHUYECKUX COCAUHEHUI 28.02.2024 | https://m.edsoo.ru/00ad9a50
. bubnmoreka [JOK
49 00600
ODICHHE H CHCTEMATHSAIIHMA SHARHIH 04.03.2024 | https://m.edsoo.ru/00ad9ch2
50 KonTtposnsHast padota Ne3 mo teme "OcHOBHBIE bubnuorexa [JOK
KJIACChI HEOPTaHMYCCKUX COCTMHCHHIA" 06.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOTBITKA KIIACCH(PUKAITUU
51 XUMHYECKUX dJIeMeHTOB. IloHsaTHE 0 rpymmax bubmmorexa [TOK
' byt 11.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 cucTeMa XUMMHYeCKuX 3yemMenToB 1. 1 bubmmorera [JOK
o 13.03.2024 | https://m.edsoo.ru/00ada52¢c
Meuneneena
53 [Tepuoapl, TPyIIbL, TOATPYIIIHI bubmorexa HOK
PHOJIBL, TPYIHIBL, TOATPYI 18.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIIEP. bubnuoreka [IOK
WzoTtomsr 20.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe AIIEKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB Ilepnomuueckoit cucremsr J1. 1 bubmmorexa [OK
pHOZ o 03.04.2024 | https://m.edsoo.ru/00ada6bc
Meupeneena
XapakTepuCcTUKa XUMHYECKOTO dJIEMEHTA 110
56 ero nojoxxeHuro B Ilepuoanyeckoit cucteme bubnnorexa [IOK
pHoA 08.04.2024 | https://m.edsoo.ru/00ada824
. Y. MengeneeBa
3nauenue [lepuoanyueckoro 3aKoHa st
57 a3BUTHS HAayKu u npaktuku. 1. 1 bubmnorexa [IOK
p Y . p _ I 10.04.2024 | https://m.edsoo.ru/00ada96e
MeHieneeB — y4EHBIN, TIEIAaroT U rPayKIaHuH
58 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnuoreka [JOK
XUMHYECKUX DJIEMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb bubmorexa HOK
17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XaMu4eckasi CBsI3b buGmnorexa [IOK

https://m.edsoo.ru/00adaab8
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22.04.2024

61 KoBanenTnas HenoJsipHas XMMUYECKas CBSI3b 1 bubmiorexa LIOK
24.04.2024 | https://m.edsoo.ru/00adaab9

bubnuorexa [JOK
62 CTeneHe okucneHHS L 29.04.2024 https://m.edsocI)_.[ ru/00adae28

63 OKHCIUTENFHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1 brbmmorexa LOK
06.05.2024 | https://m.edsoo.ru/00adb076

bubnuoreka [JOK
64 OKHCIHTEIH H BOCCTAHOBHTEIIH 1 08.05.2024 | https:// m.edsocl)_.[ ru/00adb076

65 Kontponbras padota Ne4 o reme «CtpoeHune 1 bubnuorexa [JOK
aToMa. XUMHUYEeCKas CBSI3b 13.05.2024 | https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O60011IeHE U 1 bubnuoreka [IOK
CUCTeMAaTH3aIlis 3HAHUH 15.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepBHblIit ypok. O60011eHE 1 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH 20.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHUH 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero HU3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckunt 3akoH. [lepuoanueckas
1 cUcTeMa XUMUYECKUX 351eMeHToB /. U 1 bubmorexa HOK
o 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHYECKUX JIEMEHTOB MEPBBIX TPEX 1 brbmmorexa [OK
P P 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEepHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4yecKkoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 I1 0. i 1 1
«[loBTOpeEeHue u yrinyOneHue 3HaHUM 19.09.2023
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca

6 Knaccudukanus XuMu4ecKuX peakiuu 1mo 1 bubnnoreka [JOK
Pa3IM4YHBIM IPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEaKIIHH.

7 [ToHsiTHE O TOMOTEHHBIX U F€TEPOTEHHBIX 1 bubmmorexa [JOK

P 26.09.2023 | https://m.edsoo.ru/00adbeda
peaKusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMUYECKON PEaKLUU U MOJOKEHUE 28.09.2023 | https://m.edsoo.ru/00adc28c
XMUMHUYECKOTO PaBHOBECHS

9 OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa [IOK
peakuuu 03.10.2023 | https://m.edsoo.ru/00adcade

10 Teopus 3MEKTPOIUTUYECKON TUCCOLUALINH. 1 bubnuorexa [IOK
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CunbHbIe U crabble AIEKTPOIIUTHI 05.10.2023 | https://m.edsoo.ru/00adcd68
11 HMonHble ypaBHEHNS PEAKIIUN Bubmorexa IOK
yp peaxtt 10.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN
12 B CBETE IIPEACTaBICHUI 00 bubmmnorexa [TOK
peit ! 12.10.2023 |  https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON bubmmorexa [TOK
ped p 17.10.2023 | https://m.edsoo.ru/00add8b2
JIUCCOLMAIAN
14 TToustTie o runpoan3e cojie bubnmorexa LHOK
s 19.10.2023 | https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 00600
ODIICHHE I CHCTEMATH3ATIA SHATHIH 24.10.2023 | https://m.edsoo.ru/00addd12
16 [IpakTueckas pabora Ne 1. «Pemenue bubnuoreka [IOK
3KCIIEPUMEHTAIBHBIX 3a]1a1) 26.10.2023 | https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIIHALNS bubmmorexa LOK
P A HHATHA: 07.11.2023 | https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUH B PACTBOPAX)
18 OO6mrast XxapakKTepUCTHKA FaJOTeHOB. bubnuoreka [JOK
XHWMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa 09.11.2023 | https://m.edsoo.ru/00addfe?
X .C
10| xunmeomne caofiorss, monyserne BuGnuorea 11K
> oMYA ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTiueckas padora Ne 2 o Teme
20 «[lonyyeHune COSIHON KUCIIOTHI, U3yUYEHUE €6 Bubmorexa OK
. i > YA 16.11.2023 | https://m.edsoo.ru/00ade348
CBOMCTBY»
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
21 €aKIIMii, eCIIX OOUH U3 PEareHTOB IaH B Bubmorexa OK
peartui, g p a 21.11.2023 | https://m.edsoo.ru/00ade488
U30BITKE
22 OOmas xapakTepucTrka snemMeHToB VIA- Bubmmorexa LIOK

https://m.edsoo.ru/00ade64a
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TPYILIBI

23.11.2023

ANoTpOonHbIe MOJU(PHUKALINN CEPBI.

23 HaxoxeHue cepbl U €€ COeTUHEHUI B buGnnorexa [IOK
y 28.11.2023 | https://m.edsoo.ru/00ade64a
pHUpoie. XMMUYECKHE CBOHCTBA CEPBI

24 CepoBojiopo1, cTpocHHE, (PU3HUECKUE U bubnuorexa [JOK
XHUMHYECKUE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHast KUCIIOTa, (PU3HYECKUC bubnuorexa [JOK
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 05.12.2023 | https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIEKAIIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0CcO0a MoTydeHus bubnuorexa [JOK
CEPHOM KUCIIOTBL. XUMHUYECKOE 3arpSI3HEHHE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpY)Karolen Cpeibl COETUHEHUSIMH CEPbI

97 Brruncienne MaccoBOU TOJIH BEIXOJA bu6moreka [IOK
MPOYKTa PEaKIHH 12.12.2023 | https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTuka 31eMeHToB VA-

28 rpynmsl. A30T, paclipoCTpaHEHUE B PUPO/IE, Bubnmorexa [JOK

B 14.12.2023 | https://m.edsoo.ru/00adeeab
¢buznyeckue U XuMUYecKre CBOWCTBA

29 AMMHaK, ero pu3ndeckue 1 XUMUIECKUE bubnuoreka [IOK
CBOMCTBA, MOJIYYCHHE W IIPUMCHEHHUE 19.12.2023 | https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «ITomyueHne aMmmMuaka, U3y4eHHE €ro bubmorexa HOK

N ’ 21.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gpusndeckue u bubnnoreka [JOK
XUMHYECKUE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS

39 B KaueCcTBE MUHEPAJIbHBIX yI0OpEeHUH. bubnuoreka [IOK
XUMHYECKOE 3arpsI3HEHUE OKPYXKaIOLIeH 28.12.2023 | https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMU a30Ta
dochop. Oxeun dhocdopa (V) u pochopnas

33 KHUCTIOTa, (PU3MUECKUE U XUMUYECKHE bubmmorexa [JOK

’ 09.01.2024 |  https://m.edsoo.ru/00adf68a

CBOﬁCTBa, MOJIYYCHHUC
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Hcnons3oBanue GochaToB B Ka4eCcTBE

34 MHHEPAJIbHBIX yI00pCHMI. 3arpsa3HCHHE bubmmorexa [JOK
P . yA00P - arp 11.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuorexa [JOK
¢bu3nvecKrue 1 XMMHYECKHE CBOMCTBA 16.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmoreka [{OK
po0OJIEMBI, CBSI3aHHBIE C OKCUIIOM YTJIepo/ia 18.01.2024 | https://m.edsoo.ru/00adfebe
(V)
37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
23.01.2024 | https://m.edsoo.ru/00ae006c
[IpakTueckas padorta Ne 4 o Teme
38 "[MonydyeHune yriekuciIoro raza bubmorexa [TOK
. . ) 25.01.2024 | https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuys Ha kapOoHaT-HOH"
39 [TepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX bubnuoreka [IOK
BEIIIECTBaX KaK O COCIUHEHUSX yIriiepoia 30.01.2024 | https://m.edsoo.ru/00ae054¢e
40 KpemHuwii u ero coennHeHus bubmorexa IOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Perenue
41 SKCIICPUMEHTAIBHBIX 3a7a4 110 TEME bubmorexa HOK
P . 8 06.02.2024 | https://m.edsoo.ru/00ae0bf2
«Baxueime HeMeTauIbl ¥ UX COSAMHEHUS
42 KontponbHas padota Ne3 no teme bubnuoreka [JOK
«Baxuelnine HeMeTayUIbl ¥ UX COCIUHEHUI 08.02.2024 | https://m.edso0.ru/00ae0el8
OO61rast XxapaKTepUCTUKAa XUMHUYECKUX
3JIEMEHTOB — METAJLUIOB. MeTaindecKkas bubmuoreka [JOK
43
CBSI3b M METAJUNINYECKasi KPUCTAJUINYECKAS 13.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBA METAILIOB
XUMHUYECKUE CBOMCTBA METAIITIOB.
44 DIIEKTPOXUMHUYECKUI PsiJl HAMTPSIKESHUI bubmotera [JOK
P pAA P 15.02.2024 | https://m.edso0o.ru/00ael1156
METaJJIOB
45 OO61mue crnocoObl MOTYYeHUS METaIOB. bubnmoreka [JOK
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CrinaBel. Beruncnenus no ypaBHEHUSIM 20.02.2024 | https://m.edsoo.ru/00ael1156
XUMHYECKUX PEaKIIUi, eCIIH OJUH U3
pEareHToB COJEPIKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METATIIOB bubnuorexa LIOK
22.02.2024 | https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
41 [lenoubre MeTamIb 27.02.2024 https://m.edsocla_.[ ru/00ael4b2
48 Oxcupl U TUJIPOKCHIBI HATPUS U Kallus bubnuorexa LIOK
29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [IleroyHO3€EMENBHBIE METAIIIBI — KAJIBIIUN U bubnuorexa [JOK
MarHui 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxnenmme coeqTuHESHNS KaJIbITHS bubmmorexa [OK
07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06001enre 1 cucTeMaTru3aus 3HaHUH 12.03.2024
52 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS Bubmmorexa [JOK
14.03.2024 | https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme bubnuoreka [IOK
"YKécTKoCTh BOABI M METOIBI €€ YCTpaHCHHS " 19.03.2024 | https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK
>4 AJIOMHHHH 21.03.2024 | https:// m.edsoc%.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnunoreka [JOK
THAPOKCH]IA 04.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
= Keneso 09.04.2024 https://m.edsocl)l.ru/OanldBG
57 Oxcuppl, THAPOKCHIIBI U conu xene3a (1) u bubmuoreka [JOK
xenesa (1) 11.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3AIUS 3HAHUH 16.04.2024
59 IIpaktuyeckas pabora Ne 7. Pemenue bubnuorexa [IOK
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OKCIIEPUMEHTAIBHBIX 337124 110 TEME 18.04.2024 | https://m.edsoo.ru/00ae3de8
«Baxueiye MeTauIbl U UX COCTUHECHUI
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
CaKIIMH, €CJIM OJIMH U3 PearcHTOB JaH B
60 5136BII’IFKC’I/IJII/I CO,;Iep)KI/ITI:;IpI/IMGCI/I. " 1 brbmmorexa [OK
BIUHCICHHS MACCOBOI JIOJTH BHIXOJIA 23.04.2024 | https://m.edsoo.ru/00ae1750
MIPOIyKTa PEAKIIUU
61 O06001IeHre U CUCTEMAaTH3aIIUs 3HAHUMA 1 95 04.2024
62 KonTpomasnas pabora Ne4 no teme 1
«BaxxHelnne MeTaisl 1 UX COEINHEHUI 30.04.2024
63 BeniecTBa n maTepuainbl B MOBCEHEBHOM 1 bu6mmoreka [IOK
JKU3HU YeJIoBeKa 07.05.2024 |  https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH 1 bubmuorexa [JOK
Cpelbl 14.05.2024 | https://m.edso0.ru/00ae4270
65 PoJib XuMuu B penieHun 3K0JI0THYECKUX 1 bubnuoreka [IOK
npooieM 16.05.2024 | https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cHUCTeMaTH3allys 3HaHUI 21.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3allys 3HaAHUI 23.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O0oO1eHne 1 1 bubnuoreka [IOK
cucTeEMaTH3alys 3SHAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






