MUHHUCTEPCTBO HPOCBEHIEHYA POCCHACKOH OEIEPALMNA
Munucreperso obpazosanun u saywy 3efaixaineroro Kpas
Komurer ofipuzenanng MP "HYurupesuii paiion”

MOV OO0 . Havunka

PACCMOTPEHO COTTACOBAHMO

pyrosoanress HIMO Jas o YBP

PABOYAA HPOIPAMMA

{112 2959883)

yuehinoro npeamera «Xamis haioBsiil YDOBEHBY

A7 obyuaonmxey & — U x;

Hapnawra 2023






HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pE3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasiieHHbix B GI'OC OO0, a taxke Ha ocHOBe (enepalibHOM padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4YETOM KOHIICTIIIMM MPENOoJIaBaHUsl y4EeOHOIo
npenmera «XuMHs» B 00pa3oBaTelbHbIX —opraHuzauusx Poccuiickoit
denepanum.

[Iporpamma mo xumuM Aa€T MPECTABICHUE O LENAX, OOIIel CTpaTeruu
oOy4eHHs, BOCIIMTAHMUS U PA3BUTHS OOYYaIOIIMXCSA CPEACTBAMHU Y4EOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
MpeayCMaTPUBACT paclpe/iesieHUe ero mo KjiaccaM U CTPYKTYpPUPOBaHUE IIO
paszjieliaM M TeMaM MPOrpaMMbl MO XHUMHH, OMNPEIETsSeT KOJUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTePUCTUKHU CoJIepKaHMUs, PEKOMEHTyEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YUYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpedOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHON
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUsI, a TakKe TPeOOBaHUIMA
K pe3ysibTaraM OOydYeHUs XMMHH Ha YpPOBHE IIeJiell W3y4deHus mpeaMera u
OCHOBHBIX BHUJOB Y4EOHO-ITO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU€OHOT0 COJAEPKAHMS.

3HaHUWE XUMUM CIIYKUT OCHOBOM JJIsi (DOPMUPOBAHMS MHUPOBO33PEHUS
00ydJaromerocs, ero NpeCcTaBICHUN 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HOPMUPYEMbIE XUMHEH TIPEICTABICHUS O B3aUMOTPEBPAIECHUIX
SHEPruu U 00 SBOJIIOIUYU BEIIECTB B MPUPOJIC, O MYTAX PEUICHUS TII00aTbHBIX
poOJieM YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOM M KOJIOTUUECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3ali  BO3MOXKHOCTEH IS CaMOpPa3BUTHUS U
dbopMupoBaHUsS KYyJbTYpPhl JMYHOCTH, €€ oOmed U (PyHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOW yYEOHOH NeATEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEIOCTHOTO B3MJIsifja HA €IUHCTBO MPHUPOJLI W  YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TAlOM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH
00yyJarommxcs;

Croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K TPUPOJIe, K UYEJIOBEKYy, BHOCUT CBOH BKJIaJ B
AKOJIOTHYECKOE 00pa3zoBaHre 00yYaroOIUXCsl.

JlanHble HampaBiieHUs B 00y4EeHUH XUMHUHU 00€CTeunBaroOTCs crienuduKoit
collepKaHUsi y4yeOHOro TpeAMeTa, KOTOPbIA SBISETCS TMEAarormuecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAyKU XMMUU HA ONPECIEHHOM dTarle
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHCTEMbl NMEPBOHAYAIBHBIX MOHSATUN XUMHH,
OCHOB HEOPTraHUYECKOW XMMHH U HEKOTOPBIX OTACJIbHBIX 3HAUUMBIX MOHSTUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus OporpaMMBbl 10 XuMuu c(hOpMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Mojxo/a K €€ nzyueHnro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
NOHATUA O XHMMHUYECKOM DJJIEMEHTE M BEUIECTBE M CHCTEMbI MOHSATHU O
xuMuueckol peakuuu. O0€ 3TH CUCTEMbl CTPYKTYPHO OPraHU30BaHbI 10
MPUHLUITY TOCIEA0BATEILHOIO Pa3BUTHSA 3HAHUM HA OCHOBE TEOPETUUYECKHUX
pEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHnenmeeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpPEACTaBICHUNA 00 JJICKTPOIUTHYCCKOM JTUCCOIMAIIMM BEIICCTB B
pacTBopax.

TeopeTndeckre 3HAHHWS PACCMATPUBAIOTCSI HAa OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JpPYromMy, BBIIOJHSAS (PYHKIUM OOBIACHEHUS W
MIPOTHO3UPOBAHUSA CBOWCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHnne mporpaMMbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHUS O XMUMHUYECKOW COCTABJSIOIIEH Hay4yHOM KAapTHHBI MHUpa B
JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOI'O OTHOUIEHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHrne XuMuu npoucxXoauT ¢ IPUBICYEHUEM



3HAHUI W3 paHee HM3YyYEHHbIX YYEOHBIX MpeAMETOB: «OKpyXaroluid MHUpY,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kimace».

IIpy wu3ydyeHUM XUMHM HPOUCXOAUT (POPMUPOBAHUE 3HAHUU OCHOB
XUMHUYECKOM  HayKM Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHUA,
MIPAKTUYECKOM JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpHl. 3afada y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKHX 3HAHUNW — BaXKHEUIIUX (PaKTOB, MOHATUM, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUHM, JIOCTYIHBIX OOOOLIEHUI MHPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B IPUOOIIEHUH K HAyYHbIM METOAAaM MO3HAHUS NpPU
M3YYEHUU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHUH
MMO3HABATEJIbHBIX YMEHHMA M HMX MPUMEHEHUU B YUYEOHO-IIO3HABATEILHONW U
y4e0HO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOECHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIECTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3yyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHHUS
BAKHOE 3HaYEHUE NIPUOOPENIN TaKHe LIeJd, KaK:

— (OpPMHpPOBAHUE HWHTEJUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHUI,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOydYeHHsT Ha CHCTEMAaTUYECKOE MpPHUOOIICHHE
oOyyJaroumxcsi K caMOCTOSITEIbHOM MMO3HABATEIbHON AESITENbHOCTH, HAYYHbBIM
MEeTOJiaM MOo3HaHUsl, (GOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  of0ecrieyeHue  yCJOBHH,  CIOCOOCTBYIOIIMX  NPUOOPETCHHIO
oOy4JarlIMMUCS  OMbITa PAa3HOOOpPA3HOM  JAESITENBbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMH), HMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMYHBIX BUIOB J€ATEIbHOCTH;

— QopmupoBanue o0me (QYHKIIMOHATBHOH M €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOILIET0 MUPA, UCHOJb3ys 3HAHUS U ONBIT, MOJYyYEHHbIE NTPU U3YUYECHUU
XUMUH, MPUMEHATh MX NpPHU PEIICHUH NpoOJeM B TOBCEAHEBHOM XKU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (¢opMupoBaHHEe Yy OOy4aromUXcid TyMAaHUCTUYECKHX OTHOLICHHH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWU N7 BbIPAOOTKU SKOJOTUYECKU
11e1eCO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B HEISIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHOU CPEIbI;

— pa3BUTUE MOTHUBALMM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOEHHS OOIIEUETOBEUECKUX [EHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Tpopmis ¥  HamNpaBICHHOCTH
JaNbHENIIEro 00y4YeHus.

OOmee yucia0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Heeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena m BemiecTBa. du3nyeckue CBOMCTBAa BEHIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [IoHATHE O MeTOAaX MO3HAHUS B XUMUU. YHCTHIE BENIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHbBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHasg Macca.
OTtHOCUTENBbHAS MOJIEKYJIApHAs Macca. MaccoBast OISl XUMUYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MACChl UM YHUCIA CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacyérel 1o
dbopMyIamM XUMHUYECKUX COSANHEHUM.

duznyeckue W XUMHUYECKUE SBJICHUS. XHUMHYECKas peakuuss u eé
MPU3HAKU. 3aKOH COXPAaHEHUsS MAacChl BENIECTB. XHUMHUYECKUE YpaBHEHHS.
Knaccudukanus xuMudeckux peakiuii (COeTIUHEHUS, Pa3I0KEHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBUjiaMu pabOThI B JIaA0OPATOPUU
u npuéMmamu oOpallleHus ¢ JabopaTOpHBIM OOOPY/IOBAaHUEM, H3YUYECHHUE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoaeHne pusndyeckux (TUIaBIeHUE BOCKA, TastHUE JIbJa, paCTUPaHUE caxapa
B CTyIIKE, KUICHUE W KOHJCHCAIIUS BOJbI) U XUMHUUYECKUX (TOpEHUE CBEYH,
MpPOKAJMBaHUE MEIHOW TPOBOJIOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SBJICHUM, HAOJIO/ICHWE W OMHCAHWE NPHU3HAKOB MPOTEKAHUS XUMUYECKUX
peakuii (pa3oKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOICHCTBHE
xesesa ¢ pactBopoM coiu Meau (II), uzydenune cnocoOoB pa3aesieHUs: CMeceil: ¢
MOMOIIIBI0O ~ MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOIIOJEHUE U
OMMCAaHHUE PE3YJbTATOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNEe MOJIeJIeld MOJIEKYJT (IIapOCTEP>KHEBBIX ).

BakHeluue npeacTraBuTe M HEOPraHUYECKUX BelecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — a3neMeHT U mpocToe
BemecTBO. HaxoxaeHue kucimopoaa B mpupoie, GU3NYECKUe U XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcupapl. [Ipumenenne kuciopoaa. CrocoObl
MOJIy4eHHs] KHUCJIOpOJa B Ja0OpaTOpUd W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoii 3 PexT XuMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE pEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — asmeMeHT M mpoctoe BemiecTBO. HaxoxkaeHue Boaopoaa B
npupoae, (U3MYECKUEe W XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxydeHnus. Knemorel u conu.

Moutsipablit 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacelleHHbIe M1 HEHACBIIEHHBIE PACTBOPHBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 101 BEHIECTBA B PACTBOPE. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MPUPOAE U B KU3HM 4enoBeKa. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHHE NMPUPOIHBIX BOA. OXpaHa M OYMCTKA IPUPOIAHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEepHbIE) U
HecosneoOpasyromue. Homenknarypa okcugoB. dusmueckne M XUMHUYECKUE
cBoMcTBa OKCHAOB. [losTydeHre OKCUI0B.

OcHoBanus. Krnaccuduxanuss ocHOBaHM: HIENTOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetaiuioB H. H. bekerosa.
[TosyyeHnue KUCIOT.

Comu. Homenknarypa coneid. Pu3MyecKue M XUMHUYECKHE CBOMCTBA
conei. [Tomyuenue comen.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OMNpENEIICHUE COAEpKaHUs KHCIOpoJAa B  BO3AYXE,
NoJIy4eHHe, COOMpaHHue, pacro3HaBaHWE W HU3YUYEHUE CBOICTB KHUCIOpPOAA,
HaONIOJAEHUE  B3aWMOJEHCTBUS BEIIECTB C  KHUCIOPOJAOM M YCJIOBHS
BO3HMKHOBEHHS M TMpPEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3naMi OKCHJIOB U ONHUCAaHHE HX CBOMCTB, IOJy4Y€HHUE, COOHMpaHue,
pacno3HaBaHWe M M3y4YEHHE CBOMCTB BoJopoAa (TOpeHHe), B3auMOACHCTBUE



BoJiopoJia ¢ okcusioM meau (II) (Bo3MOKHO HCTOIb30BAHUE BUIEOMATEPUAIIOB),
HaOMoAeHue O00pa3lOB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE
O0COOEHHOCTEW pacTBOpEHUs BEHIECTB C Pa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), UCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEILECTB PAa3JIMYHBIX KJIAcCOB, HAOJIOJCHHE W3MEHEHHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHUCIOT U IIEJIOYEH, HU3YYCHHE
B3aumozeiicTeus okcuna meau (II) ¢ pactBopom cepHOI KHCIOTBI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPATIU3ALUH, [T0TYy4YEHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITCCHEHHME OJHOTO METaula JpPyTMM M3 pacTBopa COJIM, pELICHHE
JKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWlne KiacChl HEOPraHUYECKUX
COCIMHEHUI.

Hepuoauyeckuit 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHX
jemenToB JI. . Menaeneea. CrpoeHue aroMoB. XHUMHYeCKasi CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[TepBbie TOMBITKH KiIacCUPUKAIIMM XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMEIbHBIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JJIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuonnueckort cucreMbl xumMudeckux odiemMenTtoB JI. WM. Mengeneesa.
Ileproget u rpynmbel. @U3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproa v TpynIibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue AIeKTPOHHBIX 00070YeK aTOMOB IEPBHIX 20 XUMUYECKUX AJIIEMCHTOB
ITepuonnueckoin cucrems! 1. 1. MenzaeneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepunoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TPYNIIaM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepumonnueckoil  CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTUSA HAayKu U npaktuku. [. . Mennenees —
YUYEHBIN U TPAXKIAHUH.

Xumunueckasi cBsi3b. KoBaneHTHast (mojsipHasi M HEMOJIAPHAs) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX IEMEHTOB. MIOHHas CBSI3b.

Crenenb okwuciieHHA. OKHUCIHUTENBbHO--BOCCTAHOBUTEBHBIE —PEAKIUU.
[Ipouecchl OKKCIIEHHsI U BOCCTAHOBIIEHHS. OKHUCIUTENINA U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3IloB BEIIECCTB METALIOB M HEMETAJIOB, B3aMMOJICHCTBHEC
TUAPOKCUIA LIMHKA C PAacTBOPAMHU KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHMA
(ropeHue, peakiiuu pa3noKeHus, COCIUHEHHUS ).

Mexcnpeomemmnuwie ceasu

Peann3zanuss MexnpeaMETHBIX CBS3€l MPU U3yYEHUM XUMHUU B 8 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOUIUX €CTECTBEHHO--HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIC TIOHSATHA: Hay4HbIM (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccuukanusi, MNEPUOTUIHOCTD,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH]I,
M30TOIbI, PaJUOaAKTUBHOCTb, MOJIEKYJIa, SJEKTPUUYECKUM 3aps]l, BEIIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUME BEIIECTBA, Ta3, (PU3MYECKUE BEIIMYWHBI,
€UHULIBI U3MEPEHUSI, KOCMOC, ITAHETHI, 3BE3/1bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpPaTbl, TOPHbIE TOPOJIbI,
MOJIE3HBIEC UCKOTIaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peaKius

[Tepuonnyeckuit 3akoH. [leproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. U. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TEPBbIX TPEX TNEPUOJOB, Kalvs, KalblHUs U UX
COCMHEHU B COOTBETCTBHM C MOJIO)KEHUEM 3JeMeHTOB B llepmoamueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbI XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOKCTB BEILLIECTBA OT TUINA KPUCTAUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©w  HOMEHKJIATypa  HEOPTaHMYECKUX  BEIICCTB.
XHUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IU4YHBIM Kilaccam
HEOPTraHUYECKUX COCAMHEHUM, TeHeTUUECKasl CBsI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakUuid MO pa3jiudyHbIM IpU3HaKaM (10
YUCITy ¥ COCTAaBY yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3(dekTy,
10 HW3MEHEHHUIO CTEMEHEH OKUCICHHS XUMHUYECKUX DJIEMEHTOB, IO
00paTUMOCTH, MO YYacCTUIO Kartajiu3aropa). OK30- U SHIOTEPMHUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.



[TonsiTe 0 ckopoctu XxuMudecko peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKMX peakuusx. [loHATHE O TOMOrEHHBIX U
reTeporeHHblx peakuusax. [lomarne o karamuse. IloHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMAIOIIME HA CKOPOCTh XMMHYECKOW pPEaKIUH U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, AJIEKTPOHHBIA OayaHc
OKHUCIIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocTaBlIeHHE  ypaBHEHUU
OKHUCJIUTENIBHO--BOCCTAHOBUTENIBHBIX PEAKIUN C HCIOJB30BAaHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOJIUTHYECKOW  JTUCCOLIMALIMH. DJIEKTPOJIUTHL U
HEINEKTPoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEHIECTB C
pa3IMYHBIMM BUJAMU XUMUYECKOHN CBsA3U. CreneHp nucconuanuu. CHIIBHBIE U
CcJ1a0bI€ ANEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEJCTABICHUNA 00 3IEKTPOJIUTUYECKOU
nucconmanuu. KauectBeHHble peakuyy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX
BEILIECTB — METAUIOB U HeMETaUIoOB (Tpadura M anmasza), CIOKHBIX BEUIECTB
(xaopuma HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aU4HbIX  (AKTOPOB,  HCCIIEJOBaHHE
AIIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, Ipolecca JUCCOLMALMHU KHUCIOT,
1iesioyeit u cosiel (BO3MOMXKHO MCIOJIB30BAHUE BUACO MAaTEPUATIOB), IPOBEACHUE
OMbBITOB, WUTIOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3a, OOpa30BaHHWE BOMBI), OIBITOB,
WUTFOCTPUPYIOIUX MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI
(ropenue, peakiuu pa3oKeHMUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C TOMOIIBIO KAaYeCTBEHHBIX pPEAKIUNA Ha HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranibl u MX coeIMHEHUA

OO6mas xapakTepucTuka ragoreHoB. OcCoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CtpoeHue u (pu3nv4ecKkrue CBOMCTBA MPOCTHIX
BELIECTB — TAJOreHOB. XHUMHUYECKHE CBOMCTBA Ha IpUMEpEe XJopa
(B3auMozeiCTBHE C METaJJIaMH, HEMETaulaMu, IIeIo4amu). XJIOPOBOJAOPOI.
ConsiHast KUCIOTa, XUMUUYECKUE CBOMCTBA, NMOTy4YeHHUE, MpUuMeHeHue. JleiicTBre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M 4YeJlOBeKa. BakHEeWIne XJIOpHuabl U UX
HAXO0XKJCHUE B IPUPOJIE.



O6mass  xapakrtepuctuka 3neMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIE CTENEHN OKHUCIeHHs. CTpoeHue U (pUu3nYecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa U Cephl. AJUIOTPOIHbIE
MOJIU(PUKALIUUA KUCIOPOJIa U cephbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
cTpoeHue, (U3MYECKHEe U XHMHYEeCKue CcBoicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KHUCIOTHBIX OKcHuoB. CepHas Kuciora, (Qusnyeckue u
XUMHUYECKUE CBOICTBa (0OIIME Kak MpeJCTaBUTENs Kacca KUCIOT U
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MMPOMBIIIIEHHOTO
croco0a Moxy4YeHus: cepHOM KHUCIOTHL. [Ipumenenue cepHort kuciaotbl. Comu
CEpPHOM KHUCIIOThI, KAUECTBEHHAsl peakuus Ha cyib(par-uoH. Haxoxaenue cepbl
U €€ COCIMHEHUU B MpUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEOTBPAILCHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacupoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuyeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero pu3nyecKue U XMMUYECKUE CBOMCTBA, MOJyYeHUE U TPUMEHEHHE.
Comn amMMoHUS, WX (UBUYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauectBeHHast peakuusi Ha MOHBI aMMOHUSI. A30THAsl KUCJIOTa, €€ MOJIyYCHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (OOIIME Kak MpEACTaBUTENs Kjacca
KUCIIOT ¥ crnenuduieckue). VMcnonp3oBaHue HUTPATOB W COJIEH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YJ0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
cpeabl COEMHEHUAMM a30Ta (KUCJIOTHBIE HOK/HU, 3arPsI3HEHUE BO3yXa, TOYBBI
1 BooémoB). Docdop, amnorponubie Moaudukanuu docdopa, puznueckue u
xumuueckue cBoctBa. Oxcua  dochopa (V) u  docdopHas xkuciora,
du3nueckre U XMMUYECKUE CBOMCTBA, nomy4yeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MHUHEPATbHBIX yI00PECHHM.

O6mass  xapakrtepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepPHbIE CTENEHU OKHUCIICHUS. YTIEpOJ, auIOTPOIHbIE
MoAU(DUKALIUKA, PACTIPOCTpaHEHUE B Tpupoje, (HU3NUYECKUEe M XUMHYECKUE
cBoiictBa. Ancopbums. KpyroBoport yriaepoaa B mpupoae. OKcusl yrieposa,
ux (U3NUECKHEe W XUMUYECKHE CBOWCTBA, JEHCTBUE HA YKUBBIE OPTaHU3MBEI,
MOJIy4eHHE U MPUMEHEHHE. DKOJIOTHUECKUE TPOOIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a rio0anbHOTO NOTEIUIEHUS KIMMATa, MAapHUKOBBIN
abdext. VrompHas kucimota w €€ conaM, UX (U3MYECKHE W XUMHYCCKUE
CBONCTBa, MOJyYeHHWE W NMpuUMeHeHue. KauecTBeHHas peaknus Ha KapOoHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, TPOMBIIUICHHOCTH U
CEJILCKOM XO3SIHCTBE.



[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COEIMHEHUSIX yIyiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTWJIEH, 3TAHOJ, TJIMLUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YTIEBOAOPOIOB  (yroib,
IIPUPOJIHBIN Ta3, HePTh), TPOYKTHI UX MepepaboTKH (OCH3HMH), X POJIb B OBITY
U TIpOMBIIUIEHHOCTH. [IoHATHE O OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usmyeckue M XUMHUYECKHE CBOWICTBA, MOJy4YECHHE W
npumeHnenue. CoenuHeHUs: KpeMHUs B npupone. OOume mnpeacraBieHus o0
okcujie kpeMuus (IV) u kpemaueBoi kucnore. CUIUKATHI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeire cTpouTenbHbIE MaTEPUAIIBI: KEpAMUKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro NCOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHue O00pa3lOB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHON
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEAKLIU Ha XJIOPUA-UOHBI U HAOII0IeHHE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3ndecKkue U XMMHUUIECKHE
CBOWCTBA TaJOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpasliamMu XJOpUJOB (TaJlOre€HUIO0B),
O3HAaKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAHUE BHUJEOMATEPHUANIOB), HaOMIOIeHUE TMpollecca OOyTIMBAHUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, H3y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KaueCTBEHHOW peakuuu Ha cyiabparT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MPOTEKaHUs1, 03HAKOMIICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COETUMHEHUN (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEpHUaoB), oOpa3laMu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOTyYeHHE, COONpaHne, paclio3HaBaHUE U
U3y4YeHHE CBOICTB aMMHaka, MPOBEJCHUE KAuEeCTBEHHBIX pPEaKIUi Ha HOH
aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX TMPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YUYECHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anmMasza, rpaduta, (QyuiepeHa, O3HAKOMJIICHHE C IPOIECCOM
a7copOIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIJIEM M YCTPOMCTBOM
NpOTHBOrasa, IMOJy4YeHue, COOMpaHHe, PAclO3HaBaHWE M H3YUYEHUE CBOWCTB
YIJIEKUCIOro Ta3a, MPOBEACHHE KAueCTBEHHBIX peakuuid Ha KapOoHAT u
CUJIMKAT-UOHbl U M3YyYEHUE IMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTATbHbBIX
3a/1a4 1o teMe «BakHelue HeMeTaIbl U UX COCTUHEHUS.



MeTajuibl 4 UX COCAMHEHMS

OOmiass xapakTepUCTUKAa XUMUYECKUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAHUHU UX NOJIOkKEHUS B [leprnonnueckoil cucreMe XuMHYECKHUX 3JIEMEHTOB
. N. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTauioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUUYECKUMN Psifl
HalpsUKEHUM MeTauioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crocoObl momyuyeHuss MeTawioB. [loHsTHE O KOPpPO3UMM METAIIOB,
OCHOBHBIE CIOCOOBI 3amUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{emoynpie  MeTtamwipl: nosioxkeHne B llepuogmueckoi  cucreme
xuMudeckux 3neMeHToB [[. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyueckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpE HATpUS U
kanus). OKcuabl W TUAPOKCHIBI HATpus W Kanud. [IpuMeHeHue IeToYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMKA: IIOJIOKCHHE B
[lepnogmueckorr cucreMe xummyeckux odsnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoje. Ou3znyeckue U XUMUUYECKHE
CBOWMCTBA MarHus W Kanbliusa. BaxkHelmume coeauHeHUsS Kaiablius (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHue B llepuomnueckoll cucremMe XMMHUYECKHUX
snemeHtoB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre M XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepruoanueckon CUCTEME XUMUYECKUX 3JIEMEHTOB
. . Menpneneesa, cTpoeHHE aTOMa, HAXOXKAEHUE B npuponae. Puzndeckne u
XHMHYECKHE CBOMCTBA skesne3a. OKcuabl, THAPOKCHABI U coyn kene3a (II) u
xenesa (III), ux cocta, CBOMCTBA U MOITYUYEHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CILIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YUYCHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO HCIOJIb30BAHHE BUIECOMATEPHUAIIOB),
MCCJIEOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHHUS KEJE3A B KUCITIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHWE BUJIEOMATEPHUANIOB), MPU3HAKOB NPOTEKAHUS
KAa4ECTBEHHBIX PEAaKINI HA NOHBI: MAarHusl, KaJIbL1s, ATFOMUHUSA, [IMHKA, Kee3a
(II) m xeneza (III), memu (II), HaAOMIOAEHME W ONUCAHHE MPOLIECCOB
OKpalllMBaHUSl IUIAMEHUM HWOHAMH HATpHs, Kalius U Kaiublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB



TUAPOKCHIA ATIOMUHUS U TUAPOKCHIIA LIMHKA, PEHIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme MeTaipl U UX COCUHEHUS.

XUMHA 4 OKPYKAKILIAA cpeaa

BemecTtBa 1 Marepuasibl B MOBCEIHEBHOW XW3HM 4eJOBeKa. be3omnacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorip npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPYKaloUIei cpebl (peienbHast 10y cTuMas
KOHIeHTpaiuss BemiectB, aanee — IIJK). Ponp xumum B pemieHun
HKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCnepumMenm:

n3yyeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie ceéa3u

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. YE€pe3 MCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBISIONIMXCS CHUCTEMHBIMU IS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO011ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIM (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIaCCU(PUKALUS, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, WU3MEPEHUE, MOJIENb, SIBJICHHUE, MapHUKOBBII
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMBI, PaJIUOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUN 3apsi, MPOBOIHHUKH,
MOJIYITPOBOJHUKH, JUDJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJTIMYECKasi pemérka, CIUIaBbl, (PU3NYECKUE BEJIMYHMHBI, €IUHUIIBI
MU3MEPEHHUsI, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, CONHIIE.

buonorus: gorocunTes, apixanue, 6uocdepa, IKocCUCTEMA, MUHEPATIbHbBIE
yA00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpPaTbl, TOPHBIE TOPOJIbI,
IOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOT'O OOILETro
o0pa3oBaHUsl JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4EOHOU U
BOCIIUTATEILHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIbTYPHBIMA W JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATBIMU B OOLIECTBE MpaBUJIaMU U HOPMaMH MOBEACHHUS U CIIOCOOCTBYIOT
MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YyYarOIIUXCSl.

JIMUHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYyYaroUIMXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUUN U
pacUIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPUOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAay4YHOMY HAcCJICIUIO0, TOHUMAaHUS 3HAYEHUS XMUMHUYECKOU
HAyKH B JKU3HU COBPEMEHHOT'0 OO0IIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOMN
uHpopmManuel O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAyYHbIX 3HAaHUAX 00
yCTpoOIicTBE MUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCTIUTAHUS:

NOpPEICTABICHUS O COLUMAIbHBIX HOPMaxX M TMPaBUIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEeI0BATENbCKOW, TBOPUECKOM U JIPYTUX
BUJAaX JESATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM eATEIbHOCTH
IIPU BBINOJIHEHUHU Y4e€OHBIX, TTO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOITIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApHILEH ¢ NO3ULUN HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW U COCTaBIIAIOLINE
OCHOBY 1715l IOHUMaHUs CYIIIHOCTH Hay4YHON KapTHHBI MUPa, IPEACTaBIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOIbI, B3AMMOCBS3SIX 4YeJOBEKa C
IPUPOAHON CPEAOM, O POJIM XUMUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;



MTO3HABATEJIbHBIE MOTHBBI, HAIlPABJICHHbIE HA IMOJIYYEHUE HOBBIX 3HAHHM
0 XUMHUHU, HEOOXOAWMBIC /I OOBSCHEHWS HAOIIOAACMBIX MPOIECCOB U
SBJICHUM, MO3HABATEIbHON, MH()OPMALIMOHHOW U YUTATENILCKOM KYJBTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM paboOThl € YYEOHBIMU TEKCTAMH,
CIPAaBOYHOM  JINTEPATypOil, JOCTYINHBIMH TEXHUYECKUMH  CpPEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHIO M IO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM U  HCCIEN0BATEIbCKON
JESTeIbHOCTH, K OCO3HAaHHOMY BBIOOpY HANpaBICHHOCTH U YPOBHS 00yUYEHUS B
JaTbHEHIIIEM;

4) popMupoBaHHs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0pOBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HENPUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHUS AaJIKOTOJsl, HApPKOTHUKOB,
KypeHusi), HEOOXOJMMOCTH COOJIOJEHUs TMpaBuUil  OE30MacHOCTH  MpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM KU3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEpEC K MPAaKTHUECKOMY HM3YyUEHHUIO Mpodeccuil U TpyAa pazIudyHOro
poJia, YBOXKEHUE K TPYIy U pe3yJibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YUCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 0 XWMHHU, OCO3HAHHBIA BHIOOP
UHAMBUIyAJIbHOM  TPaeKTOpUU MPOJOJDKEHHs 00pa3oBaHHS C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycHemHod NpodecCHOHATBHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBAaThbCS B MPO(ecCHOHATBLHON
cpene;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIIeCTBOBaHUS, TIOHUMAHUE IEHHOCTU 3J0POBOTO
u Oe3omacHoro obpasza »U3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHUE LIEHHOCTH COOJIIO/ICHUS
npaBusl 0€30MIaCHOTO TOBENEHUs Mpu paboTe ¢ BeElIeCTBaMHU, a TaKXKe B
CUTYaLHUsX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOJydaeMble TTPH U3YUYCHUH XUMUH, TS
pelleHnsT 3aJad, CBA3aHHBIX C OKPYXAoUIell MNpUpOAHOW Ccpenoil, s
MOBBILICHUS] YPOBHS SKOJOTMYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATBHOTO
XapakTepa 5SKOJOTHYECKHX MpoOJeM U MyTel HX peleHUs MOCPEICTBOM
METOJIOB XMMHUH, 3KOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMATIbHON MTPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMeTHBIX PE3yJbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHMPOBO33PEHUsI OOIICHAYYHBbIC TOHATHUS (3aKOH, Teopus,
NPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIEeCC, AKCIEPUMEHT M Jpyroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MpeIMeTax U
MO3BOJISIIOT  HAa OCHOBE 3HAaHWUH W3 JTHUX TMpeAMEToB  (opMupoBaTh
MPEJICTABICHUE O IIEJIOCTHOM HAayyHOW KapTUHE MHUpPA, U YHHUBEPCAJIbHBIC
y4eOHbIC JIEUCTBUA (ITO3HABATEJIbHBIC, KOMMYHUKATHUBHBIC, PETYJATHBHBIC),
KOTOpBIE 00ecrednBarOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM e TEILHOCTH.

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble J1ornuyecKkue qeMCTBHUA:

YMEHHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS IIPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XUMUUYECKUX MOHATHUH (BBIACIATh UX XapaKTEepPHbIE
MIPU3HAKK, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHS J1J1s1 OOBICHEHUS OTAEIBHBIX (JAaKTOB U SIBIICHUH, BEIOMPATh OCHOBAHUS
U KPUTEpUM I8 KIacCU(PUKAIUM XHUMHYECKHUX BEIIECTB M XHUMHYCCKHX
peakIuii, yCTaHaBJIWBATh NMPUUYUHHO-CIICJCTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCyX IeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUEHUS,;

YyMEHHUE TPUMEHATh B TMpOIECCe ITO3HAHUS MOHATHUS (TIPEeIMETHBIE M
METaNnpeIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBBIBaTh IIMPOKO IPUMEHSIEMbIE B XUMHHU MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUuMUuyeckas popmya
Y YpaBHEHHUE XUMHUYECKOW PEAKIUU — MPHU PEIICHUH YYEOHO-TI03HABATEIHHBIX
3a1a4, C YYETOM OTHUX MOJEIBHBIX IPEIACTABICHUN  BBIABIATH U
XapaKTEepU30BaTh CYIMICCTBCHHBbIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —
XUMHUYECKUX  BEIIECTB M  XHMHUYECKHUX  peaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHbIC CBSI3M W NPOTUBOpPEUYUS B
M3y4aeMBbIX ITPOIECCaX U SIBIICHUSX.

ba3oBble ncciienoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIB30BaTh MOCTABJIEHHBIE BONPOCHl B KAU€CTBE UHCTPYMEHTA
MO3HAHMS, a TaKXK€ B Ka4eCTBE OCHOBBI i1 (hOPMUPOBAHHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUN;

MpUOOPETEHUE OMBITA TIO TUIAHUPOBAHUIO, OPTAHU3AIMH W MPOBEICHUIO
VYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJ0M IIpollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3yibTat, GOpMyIHpPOBaTh 0000IIEHUS



Y BBIBOJIBI 110 pEe3yJbTaTaM MPOBEAEHHOIO OIBbITA, UCCIEIOBAHUS, COCTABIISTH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ undpopmaumeii:

YMEHHME BbIOMpATh, aHAJIMW3UPOBATh U HMHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMuYHBIX BUAOB H (GOpPM TMPEACTABICHUS, TMOIyYaeMyl0 M3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJISIpHAsA JMUTEpaTypa XUMHUYECKOIO COJEpkKaHU,
CIpaBOYHbIE TMOCOOuMs, pecypchl VHTepHeTa), KpPUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHATh Pa3IM4YHbIE METO/IbI U 3alpOChl MPU MOUCKE U 0TOOpE
uH(GOPMAILIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOTHEHUS
y4eOHBIX M MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HCIIOJIb30BAHUS HMH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJBTYpOMl AaKTHUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIBHYIO (OpMY MpEeACTaBICHUS
MH(pOpMaMU W WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu (popmamu rpaduki U 1X KOMOUHALMSIMMU;

YMEHHME WCIIOJIb30BATh M aHAJIM3UpPOBaTh B Mpolecce ydyeOHOU u
UCCIIEI0BATEIBCKON JeSITeIIbHOCTH uH(pOpMaLIO 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpYXarouer MPUPOTHON CPEIbI.

KoMMmyHukaTuBHBIE yHHBepcaibHble yueOHbIe 1eiiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auayiiora W (WiIM) TUCKYCCHH) IO
CYLIECTBY 0OCyxaaeMoil Tembl, (OpPMYIUpPOBaThL CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOM 3a1a4H;

YMEHUS MPEJCTaBIATh IOJYYEHHBIE PpE3yJIbTaThl IO3HABATEILHON
JESTeIbHOCTY B YCTHBIX M THCbMEHHBIX TEKCTaxX; JeJaTh IPE3CHTALUI0
pE3yJIbTaTOB  BBIMOJIHEHUS XWMHUYECKOTO 3KCIepUMEHTa (J1abopaTopHOro
OMbITa, JJA0OPATOPHOU PabOTHI MO UCCIIEI0BAHUIO CBOMCTB BEIIECTB, YUYEOHOIO
IPOEKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M HMCCIEJOBATENbCKOM  JEATEIbHOCTH TPU  pEIICHUU
BO3HUKAIOIIKUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHUS
no3uuuid  (oOCyXIeHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYpPMbD»,
KOOpPAMHALIUA COBMECTHBIX JEWCTBUM, OIpEAENCHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJIHEHHOM pabOThI U ApyTHE).

PeryasiTUBHbIE YHUBepPCAJbHbIEe Y4eOHbIe AeiicTBUS:

YMEHHUE CAMOCTOSITENBHO OINPEAENITh UEAN AESATENbHOCTH, INIAHUPOBATD,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y TI03HABATENIBHBIX 33a7a4, CAMOCTOSITEJIbHO COCTAaBIIATh WJIM KOPPEKTHPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUI IIPU BBINOJHEHUM 33JaHUKA C YYETOM
MOJIy4eHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLICHUBATh COOTBETCTBHUE MOJIYYEHHOI'O PE3yJIbTATA 3asBJICHHOM LIEJIA, YMECHHE
WCIIONB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMble B YCIOBHUH
3aJIaHUMN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yibTaTOB IO OCBOEHUIO 005S3aTEIbHOrO

coJlepKaHMsl, YCTAaHOBJIEHHOTO JaHHOHN (enepalibHONM paboyell Mmporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIMIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NEeUCTBUM, crenuduueckue g MNpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIPHOCTH 10 IIOJYYEHHK) HOBOIO 3HAHUs, €ro HHTEpIpETaluH,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K koniy oOyueHuss B 8 kiacce mpeaMeTHblE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATUH: aTOM, MOJIEKYJIA,
XUMHYECKUHN DIIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJII XMMHYECKOrO JJIEMEHTAa B COCIUHEHMUH,
MOJISIPHBIN  00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasT peaKkuus,
KJIacCU(PUKaLMs pPeaKlHii: peaKIMi COCIUHEHNUS, PEaKLIUU Pa3I0KEHHUS,
peakluM 3aMEelIeHusl, peakuuu OOMeHa, SK30- M JHJIOTEPMHUYECKHUE
peaKkImu, TEIIOBOM 3P (HEKT peakiuu, SApO aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTans, paguyc aToMa, XHUMHYECKas CBS3b,
NOJISIpHAsT W HEMOJspHAas KOBAJICHTHAS CBS3b, MOHHAsA CBS3b, HOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHas
KOHIIEHTpAIKsl) B paCTBOPE;

e WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX [OHSITUA U
MPUMEHATH TU IMOHATUS IPU ONIMCAHUY BEIIECTB U UX ITPEBPAILLCHUN;

¢ ICTIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlIeHUs (GOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OTIPENIEATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCJIICHHS DJIEMEHTOB B  OWHApHBIX COCAMHEHUSX,
IIPUHAJIEKHOCTh BEILECTB K ONPENEIEHHOMY KJIACCY COEAVMHEHUU I10



dbopmynam, BUA XUMHUYECKOW CBs3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

epackpbiBaTh cMmbica [lepuogmueckoro 3axkona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHMUMAaHUE MEPUOIUUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT MX noJioxkeHus B [lepronuueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUs1, 3aKOHa ABOTapO;

¢ ONKMCHIBATh W XapakTepu3oBaTh TabmuuHyio (opmy Ilepuognueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuyaTh TMOHSITUS «TJaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynma)», manbie
1 OOJIBIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckass cucrema xumuueckux siaemeHToB JI. U.
MeHzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii  sapa, oOIIee YHCIo
AJIEKTPOHOB U pacipeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

e KJTACCU(PUIIUPOBATh XUMUYECKHUE AJIIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakinu (10 YUCIY U COCTAaBYy YYAaCTBYIOIIMX B pPeakluu
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILECTB
pa3IMUHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHME  MpPUMEPaAMU
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

e IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KAY€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH NIPOTEKAHUSI XUMHUYECKUX IMPEBPAILLCHUI B
Pa3JIMYHBIX YCIIOBUSIX;

¢ BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJSIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIO XHUMHYECKOTO JJIEMEHTa 1o QopMyIie
COEMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJAUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

e IPUMEHATH OCHOBHBIE OTIEPAIIMHU MBICTUTEILHON ESITEILHOCTH — aHAJIU3
U CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATH3aI1IO, KilacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBSI3€M — ISl N3yUYEHHS CBOMCTB
BEIIECTB M XHUMHYECKUX PEaKIHM, €CTECTBEHHO-HAy4YHBbIE METO]IbI
MO3HAHUSI — HAOJIIOJCHUE, U3MEPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

eCliCIOBaTh  NpaBWJIaM  [OJb30BAaHUS  XUMHUYECKOW  MOCYyAOM U
nabopaTopHbIM 000pYIOBaHMEM, a TaKKe TMpaBWIaM OOpaIIeHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMpaHUIO



razoo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCJIOpPOJAA), HMPUTOTOBICHUIO

pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOTO

BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI IO

pAcllO3HAaBAHUIO pPACTBOPOB IIEJIOYEH H  KHUCIOT € MOMOIIBIO
WHANKATOPOB (Jakmyc, (eHondTaaert, METUIOPAHK U IPYTHE).

K koHiy oOydeHuss B 9 Kjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e DPACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX TOHATHUNA: XUMHUYECKHUU
3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHMOH, aHHWOH, MPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTD, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJICHUS, XHMHUYECKasg pEeaklus, XUMHYECKAs CBs3b, TEIJIOBOU
ahdexT peakuu, MoJb, MOJSIPHBIA 00BEM, PACTBOP, BIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE U
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHCICHHE W  BOCCTAHOBIICHHE,
ajoTponus, amM@OTEepPHOCTb, XHUMHUYECKass CBsI3b (KOBAJICHTHAs,
WOHHAs, METa/UINYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHWMHWYECKOM pEaKkuuH, MPeAeIbHO
nonyctumas konuentpauus 11K BemecTsa;

e WUUTKOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX [MOHATHU H
NPUMEHSThH 3TH NOHSATHUSA MPY ONMMCAHUM BEUIECTB U UX MPEBPAILICHUII;
 ICTIONIb30BaTh XHUMHUYECKYI0 CHMBOJIUKY I COCTaBlIeHUS GOpMyT

BEIIECTB U YPAaBHECHUN XMUMUYECKUX PEAKIIUA;

e ONIPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUUYECKHUX 3JIEMEHTOB
B COCIMHEHUSAX PAa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTHh BEIIECTB K
onpenenéHHOMY KJIacCy COeAUHEHUM 1o (hopmysiaM, BUI XUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, WOHHAs, MeETa/UIMYecKas) B HEOPraHUYECKUX
COCMHEHUAX, 3apsii MOHA TI0 XUMHUYECKOH (popMyJie, XapakTep cCpeabl
B BOJHBIX  pacTBOpax HEOPraHUYECKUX  COCAUHEHUH,  THII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbIca [lepuogmueckoro 3akona J[. M. MengeneeBa u
JEMOHCTPUPOBATH €0 MOHUMAHUWE: OINHUCHIBATh W XapaKTEPHU30BaTh
Tabnnunyto Gopmy Ilepruonnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasnuyaTh MOHSATUS «TJIaBHas moArpymnmna (A-rpymma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOMBI, COOTHOCHUTH
0003HauEHUsA, KOTOpPhIE HWMEIOTCS B TMEPUOJWYECKON Tabmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX



AJIIEMEHTOB (COCTaB M 3apsia sijapa, oOIlee YHUCIO DSJIEKTPOHOB U
pacrpenesieHue UX M0 JJIEKTPOHHBIM CJI0sIM), OOBSICHATH OO0IIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

e KJIacCU(PUIIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peaklnu (10 YUCIY U COCTAaBY YYaCTBYIOUIMX B peakluu
BELIECTB, MO TEIUIOBOMY d(dekTy, M0 H3MEHEHUIO CTeleHen
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W chHeUUUECKUEe XUMHUUYECKHUE
CBOMCTBAa NPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAasi OIMHCAHHE
nIpuMepaMyi MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUii;

¢ COCTaBIIATh yYPABHEHUS JJIEKTPOJIUTHYECKOW JTUCCOLMAIIMM  KHUCIOT,
HIEJI0YEeW W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHUS PEaKLIHU
MOHHOrO  OOMEHa, ypaBHEHHMsS  pEaKUuid,  MOJITBEPKAAIOUIUX
CYIIECTBOBAHUE T'€HETHUYECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

e PaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;

e IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBPALICHUN B Pa3IMYHbBIX
YCIOBUSIX;

¢ BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJIAPHYIO W MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo QopMyiie
COCIMHEHHsI, MAacCOBYHO JIOJIFO BEIIECTBA B pPacTBOPE, IPOBOIUTH
pacy€Thl IO YPAaBHEHUIO XUMHUECKON peaKIni;

eCcOONIOIATh  MpaBWJIa  MOJB30BAHUA  XUMHUYECKOM  MOCyJIoM U
7a00paTOpHbIM O0OpYJIOBaHMEM, a TakXKe IpaBuUjia oOOpalleHus C
BCILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU IO BBHITIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYECHUIO U COOMpaHUIO
ra3000pa3HbIX BENMIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a);

e IPOBOANTH  PEAKIUHU, TMOJITBEPKAAIONIME  KAYECTBEHHBI  COCTaB
pPa3IMYHBIX BELIECTB: pPACMO3HABATh ONBITHBIM MYTEM  XJIOPHU/I-,
Opomuna-, wuoauA-, KapOoHar-, Qocdar-, cunmkar-, cyiabdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YUYEHHBIX METaJIJIOB,
MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;



e IPUMEHSITH OCHOBHBIC OTIEPAIIUH MBICIUTEIHHON ACATEIHPHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHUE, O00O0OIlEHHE, CUCTEMATH3allhl0, BBISIBICHUE
IIPUYUHHO-CJICICTBCHHBIX CBS3€H — JUI M3yYCHUS CBOWCTB BEIISCTB U
XUMUYCCKUX PEaKIMid, CCTECTBCHHO-HAYYHBIC METOIbI IO3HAHUS —
HaOII0ICHUE, U3MEPEHHE, MOJICITUPOBAHNE, DKCIIEPUMEHT (peaabHbIN 1
MBICJICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Tpakrieckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznea 1. IlepBonavanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTUYECKOU JIeSITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
12 BemectBa n xuMuaeckue 15 | bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nen 2. Baxkneiine npeacTaBuTe/ i HEOPraHMYEeCKUX BelleCTB
)1 Boznyx. Kucnopon. Ilousitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonstue o kucnorax ? 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 | 1 bubnnorexka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 1 | | bubmuorexa [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30



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

Paspnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumniyeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaknumn

3.1

3.2

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CTpoeHue
aroma

XumMmuyeckas CBA3b.
OKHCINTENIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

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

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

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

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



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

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM undposbie
Ne ni/m P Kontpoabnsie IlpakTHueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [ToBTOpeHue n yriyOiaeHue 3HaHu 5 | bubnnoreka [JOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peaknuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 2 | 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coelMHEHHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubnmnoreka [JOK
’ anemeHToB VIIA-rpymmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 3JIeMeHT01£J VIApr ninbl. Cepa u eé 6 bubmmorexa [TOK
' PYMHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mias XxapakTeprucTUKa XUMHYECKUX
23 aneMeHToB VA-rpynisl. A30t, pochop u 7 1 bubnmorera LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
24 OO0m1as XxapakTepruCcTUKa XUMHYECKUX 2 | ) bubnmnoreka [JOK

anemeHToB [VA-rpynnsl. Yriepon n

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



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

KPEMHUI U UX COCUHECHUS

Hroro no pazneny 25
Paznea 3. MeraJiibl M X COeTHHEHUS
. bu6nmoreka [IOK
3.1 06 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubnuoreka [{OK
2 B 7| 1
3 aXKHEUIIINE METaJUIbI U UX COCAMHCHUS 6 https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
| [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKW3HU 4ejioBeKka. Tesna U BelecTBa 06.09.2023 = https://m.edsoo.ru/ff0d210c
5 IlonsaTue o MeTo1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMUH 07.09.2023 = https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
3 «IIpaBumna paboTsl B 1aboparopuu u 1 bubnnoreka [JOK
pUEMBI OOPALLIEHUS C 13.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 Yucreie BelecTBa U CMECH. 1 bu6mmoreka [JOK
Cnioco0sI pazfeneHus: cmecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «lfas eJIeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK
8 . PrMEP 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OUMCTKHU MTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBLH MOTICHY ! 21.09.2023  https//m.edsoo.n/ff0d2a6e
. XUMHUYECKHUE IIEMEHTBI. 3HAKU | bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX YJIEMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8
8 IIpocThie U clIOKHBIE BEIIECTBA 1 brbmorexa HOK
P B 28.09.2023 |  https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE YYEHUE

bu6mmoreka [IOK

04.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
10 BEIIIECTB. XUMHUYECKas hopmyJia. bubnnoreka [HOK
BaneHntHocTh aTOMOB XUMHUUECKUX 05.10.2023 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
11 OTtHOCHUTEIbHAS MOJSKYISIpHAs bubmorexa [TOK
YIp 11.10.2023 = https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 10511 XMMHYECKOTO bu6mmorexa [IOK
3JEMEHTA B COCIMHECHUH 12.10.2023 | https://m.edsoo.ru/ff0d350¢
13 Konunuectso Bemiectra. MoJib. bubmuoreka [JOK
MognspHas macca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKrue U XUMUYECCKHIE bu6mmoreka [JOK
ABJIEHUs. XUMHAUYECKasl pEeaKLus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIIOBHSI IPOTEKAHUS bubnnorexka [JOK
XUMHUYECKUX PeaKui 25.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnmnorexa [JOK
XHWMHUYECKUE YPAaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Brruncnenus KoindecTBa, MacChl
17 BCIISCTBA 10 YPABHCHUSM bubmorexa [TOK
B P . 08.11.2023  https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKITUn
Knaccudukanuss XuMmudeckux
18 eaKuui (CoeAMHEeHUS bubmmorexa [OK
peardt 5 ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
pa3IoXKeHUs, 3aMeIlleHus, OOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- bubnnorexa [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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sHIMKIoneaucT. O0o0IIEeHNE U 15.11.2023 | https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHui
Kontposbnas padora Nel o teme
20 «BelecTBa 1 XUMHUYECKHE Bubmaorexa ITOK
Hl 16.11.2023 | https://m.edsoo.ru/ff0d4290
peakium»
Bo3nyx — cMech razos. CoctaB
21 Bo3ayxa. Kucinopong — 3j1eMeHT U buGnnorexa LIOK
Ayxa. pos 22.11.2023 = https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
Dusnueckre 1 XUMUYECKHE
” CBOMCTBA KHCJIOpOJia (peaKkuu bubnuorexa [JOK
okucienus, ropenue). [loustue 06 23.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIax
Crioco0BbI MOTy9YeHHsI KHCIIOPO/Ia B
23 J1a00paTOPHUU U IIPOMBIIUIEHHOCTH bubmmorexa LIOK
patop p ’ 29.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemoBoit 3 pexT xumuueckon
€aKI[1H, IIOHSTHE O
24 IT)e MT)XI/IMI/I‘IGCKOM aBHEHUN Bubmorexa ITOK
P yp ’ 30.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKUX
peaKIusax
Tonnuso (He(dTH, Yroib U METaH).
25 3ar 5[3H€I—EI/qul;O3 yxa CIIOCOOBI iro bubnnorexa LIOK
P Y=, 06.12.2023 = https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIEHUS
[IpakTuueckas pa6ora Ne 3 mo Teme
26 «[Tonyuenue u cooupanue Eubmorexa IIOK
y P . 07.12.2023 = https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUCHHUE €TO CBOMCTBY
27 Bonopoa — anemeHT u mpocToe bubnmnoreka [JOK



https://m.edsoo.ru/ff0d40c4
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BemiecTBo. Haxoxxaenue B mpupoe 13.12.2023  https://m.edsoo.ru/ff0d4dd0
dusnyeckrue U XUMUYECKHE
28 cBoiicTBa Bogopoada. [Ipumenenue bubmorexa LOK
AOPORS. 1P 14.12.2023  https://m.edsoo.ru/fl0d4ddo
BOJZIOpOA
29 ITousTHe 0 KUCIIOTaX U COJIAX bubmotexa [IOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy9YeHus BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas pabota Ne 4 o Teme
31 «ITomyuyenue u coonpanue bubmorexa LIOK
y P § 27.12.2023  https:/m.edsoo.ru/f0d4f42
BOJIOPO/Ia, U3YyUEHUE €0 CBOMCTBY
1 MounsipHbliii 00bEM ra3oB. 3aKOH bubnuorexa [JOK
ABoranpo 28.12.2023 = https://m.edsoo.ru/ff0d542¢
Brranciaenust 00n€Ma, KoIM4yecTBa
33 BEIISCTBA I'a3a I10 €ro U3BECTHOM bubmorexa HOK
B . y 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brrauciaenust 00,EMOB Ta30B MO
34 YPaBHEHHUIO pEaKliu Ha OCHOBE bubnuoreka [IOK
3aKOHa 00BEMHBIX OTHOIIEHHH 11.01.2024  https://m.edsoo.ru/ff0d5708
ra3oB
35 duznyecKue 1 XUMUYECKHe bubmuoreka [JOK
CBOMCTBA BOJIBI 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [TonsiTue 06 bubnnorexka [JOK
WHJIUKAaTOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
37 Bona xak pacTBopHTEIb. bubnuorexa [IOK
Hacrwimmennsle 1 HeHACHITIIEHHBIE 24.01.2024 | https://m.edsoo.ru/ff0d5b40
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pactBopbl. MaccoBas 1014
BELIECTBA B pacTBOPE
[TpakTuueckas padota Ne 5 o Teme
«IIpuroroBienue pacTBOPOB C

bu6mmoreka [IOK

38 onpeAcNIEHHON MacCOBOM J101EH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO BEILIECTBA»
19 KonTponbnas padorta Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcubl: cOCTaB, KiIacCU(UKAIINS, bubnuorexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[Toy4enne u xuMHU4IECKUE
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ 07.02.2024  https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKals, HOMEHKIATypa 14.02.2024  https://m.edsoo.ru/ff0d67ca
13 [Tonyuenune n xummudeckue bubnnorexka [JOK
CBOMCTBa OCHOBAHUH 15.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 21.02.2024  https://m.edsoo.ru/ff0dfee2
45 [TosrydyeHne u xumMnyeckue bubnuorexa [IOK
CBOMCTBA KUCJIOT 22.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIIATypa,
46 CHOCOéLI;) ri)ﬂyq)eHHs{ XHMHHZSKHe bubmmorexa [OK
. ’ 28.02.2024  https://m.edsoo.ru/00ad9474
CBOICTBa
47 [TpakTuueckast paborta Ne 6. bubnuorexa [IOK
Pemenne skcnepuMeHTATBHBIX 06.03.2024  https://m.edsoo.ru/00ad9b7c
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3aja4 1o TeMe « OCHOBHEIE KJIaCChI
HEOPraHWYECKUX COCIHMHEHUID)

I'eneTnueckas cBI3b MEXKOY

48 KJIacCaMH HEOpraHUYECKHUX Bubmaorexa ITOK
. P 07.03.2024 | https://m.edsoo.ru/00ad9a50
COEUHEHUI
49 O000I11IeHNE U CUCTEMATU3ALUS bubmuoreka [JOK
3HAHUH 13.03.2024 @ https://m.edsoo.ru/00ad9cb2
KonTtponpnast padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI bubmmorexa LIOK
on 14.03.2024 | https://m.edsoo.ru/00ad9¢la
HEOPTaHMYECKUX COCMHCHUN
[IepBble MONBITKH Ki1acCU(PpUKALTIN
51 XI/II\I/)IH‘IGCKI/IX SJIEMEHTOB I?IOHSII"[I“I/IG 0 bubnnorexa LIOK
' 20.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB
Ilepuoauueckuii 3aK0H U
57 [lepunonnueckas cucrema bu6mmoreka [JOK
XUMHUYECKUX 3yieMeHToB J[. 1. 21.03.2024 | https://m.edsoo.ru/00ada52c
Menneneena
53 IIepuoapl, Tpymnmel, 10 MBI bubmorexa LHOK
PHORL TPY » OATPY 03.04.2024  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnuoteka [JOK
anep. N3oTomsl 04.04.2024  https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000I0YCK
55 aTOMOB 3J1eMeHTOB Ilepuonnyeckon bubnnorexa LIOK
PHOA 10.04.2024 | https://m.edsoo.ru/00ada6bbc
cuctemsl JI. 1. Menaeneera
56 XapakTepUCTUKAa XMMUYECKOTO bubnuorexa [IOK
AJIEMEHTA 110 €ro IIOJ0KEHHUIO B 11.04.2024 @ https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
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[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [leproanueckoro 3akoHa
JUTSL pa3BUTHS HAYKH U IPAKTUKH. J].

bu6mmoreka [IOK

>7 N. MenaeneeB — y4€HbIi, I1€1aror 17.04.2024 | https://m.edsoo.ru/00ada96e
U TPaXJaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHX DJIEMCHTOB 18.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnas xuMHu4ueckas CBs3b bubmorera [JOK
24.04.2024  https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnnoreka [JOK
XHUMHYECKAs CBA3b 25.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonsipHas bubnuorexa [JOK
XAMHUYECKas CBSI3b 01.05.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenexy okucIeHus 02.05.2024  https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peakuuu 08.05.2024  https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIU bubmorexa HOK
15.05.2024  https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne4 o teme
65 «Crtpoenne atoma. XUMHYECKast bubmorexa HOK
16.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBuslit ypok. O6o0uieHue u bubnuorexa [IOK
CHCTEeMAaTH3aIus 3HaHUH 22.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBueiit ypok. O0001IeHHE U bubnmnoreka [JOK
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‘ cUCTeEMaTHU3alus 3HaAaHUN

PesepBHbIil ypok. O6001IeHNE 1

68
CUCTEMAaTH3alMsl 3HAaHUU

23.05.2024

29.05.2024

https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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9 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YYeHU s o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl

[Tepuoanyueckuii 3aKoH.

| [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XHUMHYECKUX dieMeHToB /I, U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKHUX IJIEMEHTOB 1 bubmorexa LHOK

.. 07.09.2023 |  https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa | bubnunoreka [JOK
HEOPraHWYECKUX BEIIECTB 13.09.2023 = https://m.edsoo.ru/00adb7e2

4 Bubl XuMu4yeckoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriryoneHue 1
3HAaHUW OCHOBHBIX Pa3/elioB Kypca 20.09.2023
8 Kiacca»
Knaccudukamnms xumuaecknx

6 €aKIH M0 pa3IunYHbIM 1 bubmorexa HOK
peartun o p 21.09.2023 hitps://m.cdsoo.ru/00adbch0
MpU3HAKaM
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHSITHE O TOMOTE€HHBIX 1 bubmorexa [TOK
PeAKIUH. 27.09.2023  https://m.edsoo.ru/00adbe9a

1 I'CTCPOTCHHBIX PCAKIIUAX



https://m.edsoo.ru/00adb59e
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IlonsTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIIOLIKME HA CKOPOCTh

bubmuoreka [JOK

3aaaqd»

8
XUMHUYECKON PEaKLnu U 28.09.2023 = https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMUAYECKOTO
paBHOBECHs
9 OKuCIUTENbHO- bu6mmoreka [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMH 04.10.2023 = https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHYECKON
10 nccorranuu. CHIBHBIE U ci1a0ble Bubmorexa ITOK
A HHat. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Hounrie ypaBHEHUS PEAKIINI bubmmorexa LHOK
yp peakt 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMU B CBETE bubnuoteka [JOK
Mpe/iCTaBICHHH 00 12.10.2023 = https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLMAIITT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIECHU 00 bubmaorexa [IOK
et . 18.10.2023  https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITN
14 TToustue o ruapoanse cojen bubnmorexa [IOK
P 19.10.2023 | https://m.edsoo.ru/00add9d4
s O0600611eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUH 25.10.2023 @ https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue DKkCriepuMEHTAILHEIX bubmmorexa LIOK
P 26.10.2023 = https://m.edsoo.ru/00addbfa
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KonrtponsHas padora Ne2 o reme

17 «OIEKTPOIUTUYECKAs bubmumoreka [IOK
JUcconyanysi. XMMUYeCKUe 08.11.2023 | https://m.edsoo.ru/00addecO
pEeaKIu B PACTBOPAX»

OO01mmas xapakTepucTuKa
18 ranL([)IreHOBp XI/IMI:I)/IIIGCKI/IG CBOICTBa bubmorexa HOK
' 09.11.2023 = https://m.edsoo.ru/00addfe2
Ha IIpuUMepe Xjopa
XnopoBoaopoa. ComsiHast
19 KI/ICJfOTa ilmll)vnfqecxne CBOICTBA bubmorexa HOK
’ ’ 15.11.2023  https://m.edsoo.ru/00ade104
MoJTy4eHue, MpUMEHEHHE
[IpakTuueckas paborta Ne 2 o
20 teMme «Ilomydenue comstHOM bubmorera [TOK
y . . 16.11.2023 | https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBOICTBY
Brruucienust mo ypaBHeHUSIM
21 XAMUYECKUX PEAKIU, €CII OJUH bubmorexa HOK
peari, A 22.11.2023  https://m.edsoo.ru/00ade488
W3 PEareHToB JIaH B U30BITKE

” OO6m1as xapakTepucTuKa bu6mmoreka [JOK
anemeHToB VIA-rpymnmsl 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALIUN

” cepsl. Haxoxnenue cepsl u eé bubnunorexa [JOK
COEAMHEHHH B IPUPOJIE. 29.11.2023 = https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoj10poj1, CTpOEHHUE,

24 @Hznqef:[msei XI/II;/II/ILICCKI/IC bubmmorexa [IOK

N 30.11.2023  https://m.edsoo.ru/00ade802
CBOMCTBA

’5 Oxcunpl cepbl. CepHasi KHCIIOTA, bubnuoteka [JOK

(bu3znuecKre U XUMHUYECKHE 06.12.2023  https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHUE
XUMUYECKUE pEeaKLny, JIeXKAIINE B

OCHOBC IIPOMBIIIJICHHOT'O crocoba
IIOJIYUCHUA cepHoﬁ KHCJIOTHI.

bu6mmoreka [IOK

26
XHUMHYECKOE 3arps3HEHNE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpYKarolleu cpeibl
COCJIMHEHUSIMU CEPBI

7 Brruucnenune maccoBoil Joiu bubmuorexa [JOK
BBIX0/Ia IPOJIYKTA PEaKLUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHKA
371eMeHTOB VA-rpynnsl. A3oT,

28 aCIIPOCTPAHEHUE B IPUPOIE bubmmorexa LHOK
pactpoctp PHpOAE, 14.12.2023 | https://m.edsoo.ru/00adeecab
(bU3UYECKHEe U XUMUYECKUE
CBOICTBa
AMMHuak, ero puznueckue u

29 XHUMHUYECKHE CBOMCTBA, IIOJIyUeHHE bubmmorera [TOK

’ Y 20.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMEHEHNUE
[IpakTnueckas padora Ne 3 o
30 TeMme «llonyueHne ammuaka bubmorexa LHOK
y . ’ 21.12.2023  https://m.edsoo.ru/00adf180
W3Yy4YEHHUE €ro CBOMCTB)

31 A3oTHas KucioTa, e€ Gu3ndecKkue bu6mmoreka [JOK
U XUMHUYECKUE CBOUCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHS B KaUeCTBE

32 MHUHEPAIBHBIX YI00peHnit bubnnorexa LIOK

P YAODPCHHIH. 28.12.2023  hitps:/m.edsoo.ru/00adf518

XHUMUYECKOE 3arpsi3HEHUE
OKpYKarollleu cpebl
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COCMHEHUSIMH a30Ta
docdop. Oxcun pochopa (V) u
dbochopnas kucnorta, puznyeckue

bu6mmoreka [IOK

33
Y XMMHYECKUE CBOICTBA, 10.01.2024  https://m.edsoo.ru/00adf68a
MOJTyYeHue
Hcnons3oBanne pocdaros B
14 Ka4eCTBE MUHEPAIbHBIX bubnuorexa [JOK
ynobpeHuii. 3arps3HeHue 11.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
VYraepon, pacrpocTpaHeHIE B
35 npu 2 e E))I/ISI/II:‘)IGCKI;IG u bubmorexa LHOK
PHPOAS, ; 17.01.2024  https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOKWCTBA
Oxcuppl yriaepoaa, ux
(du3HUYecCKre U XUMUICCKHE
36 CBOMCTBA. DKOJIOTHYECKHUE bubmmorexa [OK
' 18.01.2024 = https://m.edsoo.ru/00adfebe
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yriaepoza (IV)
37 VYronbHast KUCIOTA U €€ COoNn bubmorexa HOK
24.01.2024 @ https://m.edsoo.ru/00ae006¢c
ITpakTuyeckas padora Ne 4 o
18 teMme "[lonydyeHue yriekuciaoro bubnuoreka [IOK
raza. KauectBeHHas peakuus Ha 25.01.2024 | https://m.edsoo.ru/00ac027¢
KapOoHaT-1oH"
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O bubmorexa HOK
P B 31.01.2024  https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTJIepoaa
40 Kpemnuii u ero coequuenust bubmuorexa [JOK
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[TpakTnueckas padota Ne 5.
Pemenne skcriepuMeHTaTbHBIX

07.02.2024

https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK

41
3a7a4 1o teMme «Baxkaelimue 08.02.2024  https://m.edsoo.ru/00acObf2
HEMETAJLIBI U UX COEINHEHU)
KontponbHas padota Ne3 no teme
42 «Baxuenime HeMeTaJUIbI U UX buGnnorexa LIOK
14.02.2024 | https://m.edsoo.ru/00ae0el8
COEINHEHUS»
OOm1ast XxapaKTEpUCTHKA
XUMHYECKHUX DIIEMEHTOB —
43 MeTaJuI0B. Merajuinueckas CBs3b bubnuorexa [JOK
U MeTaJuIndecKas 15.02.2024 | https://m.edsoo.ru/00ael03e
KPUCTAJUTMYECKas PeIIEéTKa.
dusznyecke CBOMCTBA METAJLIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUI P bubmorexa LHOK
P " P 21.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMHYECKUX bubmorexa LHOK
P o 22.02.2024 | https://m.edsoo.ru/00ael 156
peakiuii, ecii OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 TlousTue o0 KOpPPO3UU METATIIOB bubmorexa LOK
PP 28.02.2024 | https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 0] € MeTal
Wlenowbie MeTamtb! 29.02.2024  https://m.edsoo.ru/00ae14b2
48 Oxkcuabl ¥ THAPOKCUIBI HATPUSA U bubnmnoreka [JOK
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Kans 06.03.2024  https://m.edsoo.ru/00ae14b2
49 [leno4no3eMenbHbIE METAILIIBI — bubmuorexa LIOK
KaJIbILIMA 1 MarHui 07.03.2024  https://m.edsoo.ru/00acl5e8
50 Baxneiime coequHEHUS KU buGnnorexa LIOK
13.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06001IeHNEe U CUCTEMATU3 AL
3HAHUI 20.03.2024
5 JKécTkocTh BOBI M CIOCOOEI €€ bu6mmorexa [IOK
YCTpaHEHHUS 21.03.2024  https://m.edsoo.ru/00ac1886
[IpaxTuueckas padora Ne 6 1o
53 TeMme "JKECTKOCTH BOJBI U METObI bubmmorexa LHOK
.. " 03.04.2024 | https://m.edsoo.ru/00aclae8
e€ ycTpaHeHus
. bubmuorexa [JOK
>4 AJTIOMHHHIL 04.04.2024  https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnuoreka [IOK
TUAPOKCHUIA 10.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Kereso 11.04.2024 | https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnunoreka [JOK
xenesa (I1) u xxenesa (IIT) 17.04.2024  https://m.edsoo.ru/00ae35e6
53 O06001IeHNe U CUCTEMATU3 AL
3HAHUUI 18.04.2024
[IpakTnueckas padora Ne 7.
59 PeleHne skciepuMEHTAIBHBIX bubnnoreka [JOK
3aj1a4 1o teme «Baxkneinme 24.04.2024  https://m.edsoo.ru/00ac3de8

METAJlJIbl U UX COCAUHCHU)



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brrunciienus 1o ypaBHEHHUSIM
XUMHYECKUX PEAKIMH, ECIIU OJUH

60 U3 PEareHTOoB JIaH B U30BITKE WK 1 bubmumoreka [IOK
COJIEPKUT NpHUMecH. Beruncnenus 25.04.2024  https://m.edsoo.ru/00ael750
MacCOBOM J0JIM BBIXOJIa MPOAYKTa
peakuuu

61 O06o001IeHre U cCHCTeMaTH3aIus !
3HAHUH 01.05.2024
KonTponbnas pabota Ne4 mo teme

62 «BaxkHenmme MeTaJlIbl U UX 1 02.05.2004
COCJIUHCHHU S

63 BemiecTBa u Mmatepuaisl B 1 bu6mmorexa [IOK
MOBCEIHEBHOH KU3HHU YeJIOBEKA 08.05.2024  https://m.edsoo.ru/00aec3£50

64 XHUMUYECKOE 3arpsi3HEHUE | bubnuoteka [JOK
OKpYKarolleu cpebl 09.05.2024  https://m.edsoo.ru/00ae4270

65 Ponb xumun B periennu | bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM 15.05.2024  https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O00011IeHNE U | bubmmorexa [IOK
cucTeMaTHu3alsl 3HaHuH 16.05.2024 | https://m.edsoo.ru/00ac0d0a

67 PesepBHblil ypok. O60011eHne u | bubnnoreka [JOK
cucTeMaTu3alus 3HaHui 22.05.2024  https://m.edsoo.ru/00adb33c

68 PesepBHrlil ypok. O60011eHue u | bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! 23.05.2024  https://m.edsoo.ru/00ad9cb2

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






