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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasiieHHbix B ®I'OC OO0, a taxxke Ha ocHOBe (enepalbHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOIro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma nmo xumuu Aa€T MPENCTABICHUE O LENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHMS W PA3BUTHS OOYYaAIOIIUXCSA CPEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
MpeayCMaTPUBACT pacCIpe/iesieHUe €ro Mo KjiaccaM U CTPYKTYpPUPOBAHUE IO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpedoBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTeIbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 00pa30BaHUs, a Takke TPeOOBaHUIMA
K pe3yipTaTaM OOydYeHHs XMMHUH Ha YpPOBHE IleJiel W3y4deHUs MpeaMera H
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUWE XUMUM CIYKUT OCHOBOW [Jisi (DOPMUPOBAHHMS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TUHCTBE MHUPA, BAXKHYIO
pOJIb UTParoT (HOPMUPYEMbIE XUMHEH TPEICTABICHUS O B3aUMOTPEBPAIECHUIX
SHEPruu U 00 SBOJIIOIUHU BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TII00aTbHBIX
poOJieM YCTOMYHUBOTO PA3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOM M KOJIOTUUECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3alii  BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBINUIICHUS U TBOPUYECKUX CIOCOOHOCTEH
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOW y4eOHOU NEeATebHOCTH,
AKCIIEPUMEHTANILHBIX M HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeIbHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K TMNPHUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B
IKOJIOTHYECKOE 00pa3oBaHUE 00yUarOITUXCS.

JlaHHbBIE HaIpaBJICHUS B 00YYEHUM XMMHH O0ECIIeUUBAIOTCS crieluukon
colepKaHusi y4yeOHOro TMpeaMeTa, KOTOPbIA SBISETCA TeAarorudyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKU XMMUU HA ONPECTIEHHOM 3Tarle
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TNEPBOHAYATIBHBIX MOHSITHN XUMHH,
OCHOB HEOPTraHUYECKOW XMMHH U HEKOTOPBIX OTACJIbHBIX 3HAUUMBIX MOHSTUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CUCTEMHOI0 MoJaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
NOHATUA O XHMMHUYECKOM D3JJIEMEHTE M BEUIECTBE M CHCTEMbI MOHSATUU O
XxuMuuecko peakuuu. O0e 3TH CUCTEMbl CTPYKTYPHO OPraHU30BaHbBI 10
MPUHLUIY TOCIEA0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX
pEACTaBICHUN PA3HOTO YPOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kKak OCHOBHOI'O 3aKOHa
XHUMHH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeAcCTaBiICHUNA 00 DJIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCSI HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JPYroMy, BBIIOJHSS (PYHKUIUM  OOBACHEHUS W
MPOTHO3UPOBAHUSA CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
NPEICTABICHUS] O XUMHUYECKOM COCTAaBJAIOIICH HAy4YHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPObI, IECHHOCTHOTO OTHOUICHHS K HAYYHOMY 3HAHUIO
Y METOJiaM MO3HaHUs B Hayke. M3yueHrne XuMuu NpoUucXoauT ¢ MPUBICYEHUEM



3HaHUW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpy>Kaloluil MHUDPY,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

IIpy wu3ydyeHUHM XUMHM HPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
MIPAKTUYECKOM JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeaAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKUX 3HAHUNW — BaXKHEUIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B MPUOOIIEHUH K HAyYHBIM METOAaM MO3HAHUS NpU
M3YYEHUU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHH
MTO3HABATENIbHBIX YMEHHMA M HMX NPUMEHEHUHU B YUYEOHO-IIO3HABATEILHOW U
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIECTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BAKHOE 3HaYEHUE NIPUOOPENIH TaKHe LIeJd, KaK:

— (QopMHUpOBaHUE HHTEJUIEKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHO a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTUYeCKoe MpHUOOLIEHUE
oOy4Jaronmxcst K caMOCTOSITEIbHOM MO3HABATEIbHON AESTENbHOCTH, HAYYHbBIM
MEeTOJlaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCSL  OMbITa  PA3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIMH), HMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMYHBIX BUJIOB J€ATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLICHUBATH SIBJICHUS
OKPYXKAIOILIEr0 MUpPa, UCHOJb3Yysl 3HAHUS U OMbIT, MOJYyYEHHbIE MPU U3YYECHUHU
XUMHH, TPUMEHSATh WX TIPU pElIeHHH TpoOJeM B TIOBCETHEBHOW >KU3HH U
TPYZIOBOU EATEIBHOCTH;

— (dopmupoBaHue Yy OOYyYalOIUXCAd TyMAHUCTUYECKUX OTHOUICHHH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM NJisi BBIPAOOTKU SKOJOTUYECKU
11e1eCO00pa3HOro TOBEACHHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIENIAX
COXPaHEHHS CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOyUYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX LEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mTpodmis W  HampaBICHHOCTH
JanbHENIIEero 00y4eHus.

OOGmiee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KM3HU Y€IIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiecTtBa. duU3nyecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [[oHATHE O MeTOAAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKUX
sneMeHTOB. [IpocThie U Cl0XKHbBIE BelleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAasg Macca.
OTtHocuTeNnbHas MOJIEKYJIsipHast Macca. MaccoBasi 10Jisl XUMHAYECKOTO JIEMEHTA
B COCJIMHECHUM.

KomnuectBo BemecrBa. Monb. MomsgpHas wMacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

duznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHUYECKas peakiuss u ee
MpU3HAKU. 3aKOH COXPaHEHUsS MacChl BeNIeCTB. XUMHUUYECKHUE YpPaBHEHUSI.
Knaccudukanus xuMuaeckux peakiuii (COeIUHEHUS, Pa3I0KEHUs, 3aMeICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B J1aDOpaTOpHUH
u npuéMmamMu oOpallleHus ¢ J1abopaTOpHBIM OOOPYIOBAHUEM, HU3YUYEHHUE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmroaeHne pusndeckux (TUIaBiIeHUE BOCKA, TastHUE JIbJa, paCTUpaHUE caxapa
B CTYIIKE, KUIICHUE W KOHJCHCAIMS BOJIbI) U XUMUUYECKUX (TOpEHUE CBEYH,
MPOKAJMBAHUE MEIHOW TPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SBJICHUM, HAOJIOJICHWE W ONHCAaHUE MPU3HAKOB MPOTCKAHUS XUMHUYECKHUX
peakuii (pa3oKeHue caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue rugpokcuaa meau (1) mpu HarpeBanuu, B3aMMOICHCTBHE
xesesa ¢ pactBopoM coiu meau (I1), uzydenune cnoco0oB pazaeneHus: CMeceit: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOIIOJEHUE U
OMMCAaHUE PE3YJbTATOB MPOBEACHUS OMNbITA, WLUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHKe MOJIeJIel MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

BaxkHeiiume npeacraBuTe M HEOPraHUYECKUX BelleCTB



Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBO. HaxokaeHue kucimopona B MpUpojae, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHUS] KHUCJIOpoJa B Ja0OpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smeMeHT M IpocToe BemmiecTBO. HaxokaeHue Boaopoxa B
npupoae, (U3MYECKUe W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noxydenus. Kuemorsl u conu.

Mousipablit 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM ypaBHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B IPHUPOJE W B KU3HU 4esloBeKa. KpyroBopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBbIE) U
HecosneoOpasyromue. Homenknarypa okcujaoB. dusnueckne M XUMHYECKUE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Krnaccudukanuss ocHOBaHM: HIENTOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouzndeckue
U XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOoCcTH MetaiuioB H. H. bekerosa.
[Tonmy4yeHue KUCIoT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
MoJIy4eHHe, COOMpaHHe, pacrno3HABaHUE W HW3YYEHUE CBOICTB KHUCIOpPOAa,
HAONIIO/ICHUE  B3aUMOJICHCTBUS  BEIIECTB C KUCIOPOJOM U YCIIOBUSA
BO3HMKHOBEHUSI W TMpEKpalleHusi TropeHus (mokapa), O3HAaKOMJIEHUE C
oOpa3naMi OKCHJIOB U ONHUCAaHHE HX CBOMCTB, IOJy4YeHHUE, COOHMpaHue,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE



BojJiopoJia ¢ okcusioM meau (1) (Bo3MOKHO HCTIONIb30BAHUE BUIEOMATEPUAIIOB),
HaOMroAeHUe O0O0pa3lOB BEIIECTB KOJUYECTBOM | MOJb, HCCIIEJOBaHUE
OCOOEHHOCTEW pacTBOpEHUs BEIIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEpUAJIOB), HCCIEAOBAHUE 00pPa3LOB
HEOPTraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKINN HEUTPATIU3ALNH, [TOTYyUYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOTO MeTaula JpPyTMM M3 pacTBOpa COJH, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Iepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jaemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuu

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMETbHbIE METaJUIbI,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUbI U TUAPOKCH/IBI.

[Tepunoanueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHune dIEKTPOHHBIX 000J09YEeK aTOMOB IEPBHIX 20 XUMHUUECKUX JJIEMEHTOB
[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuognueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH WM3MEHEHHUsI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUA Hayku U npaktuku. [[. . Mennaenees —
YUYEHBIN U TPAXKIAHUH.

Xumuueckasi cBs3b. KoBasieHTHast (MojsipHass M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKKCIIEHHsI U BOCCTAHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIUI
(ropeHue, peakiuu pa3noKeHus, COCUHEHHUS ).

Meostcnpeomemmnule ceazu

Peann3zanuss MexXnpeaMETHBIX CBA3€l MPU U3YYEHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEMETOB €CTECTBEHHO-HAYyYHOTO IHUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSTHS: Hay4yHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, TEePUOJUIYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUM 3aps]l, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3, (U3MYECKUE BEIIMYWHBI,
€UHULIBI U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE3/1bI, CoHIIE.

buonorus: dporocunres, npixanue, ouocdepa.

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

9 KIIACC

BemecTBO M XMMHUYeCKas peaKius

[Tepunoanyeckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JJIEMEHTOB
. N. MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHUU CBOWCTB
XUMUUYECKUX DJJEMEHTOB TNEPBbIX TPEX NEPUOMOB, Kalvs, KaJlblHUs U UX
COCIMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUbI XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XHUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IU4YHBIM Kilaccam
HEOPTaHUYECKUX COCAMHEHUN, TeHETUYECKas CBsI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMUYECKMX peakUuid MO pa3jIudyHbIM IpU3HaKaMm (10
YHUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
10 HW3MEHEHHUIO CTEMEHEH OKUCICHHS XUMHUYECKUX DJIEMEHTOB, IIO
0o0paTUMOCTH, MO YYACTHIO KaTtaju3aropa). OIDK30- U SHIOTEPMHUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.



[TonsiTie o ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [lomarne o karanuse. [loHATHE O XUMHUYECKOM
paBHOBecHH. DakKTOpbl, BIMSIIOLIIME HA CKOPOCTh XUMHYECKOM pEaKkUUu U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUUNA € HCIOIB30BAHUEM METOJA
AJIEKTPOHHOIO OaliaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLMALIMH. DNEKTPOJIUTHL U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YcCIOBUS NPOTEKaHUS PEaKUUid HOHHOIO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJENISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasza), CJIOKHBIX BEIIECTB
(xJopuma HaTpuUs), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, Ipoliecca JUCCOLMALMHU KHUCIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajka, BBIJICJICHHE Ta3a, OOpa30BaHHE BOIBI), OIIBITOB,
WUTFOCTPUPYIOUIUX MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peakuuu pa3NoXKeHus, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OObmass xapakrepucTuka ragoreHoB. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BELIECTB — TAJOT€HOB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEPE XJopa
(B3auMozelCcTBHE C METaJJIaMH, HEMETaulaMu, LIeIo4amu). XJIOPOBOJAOPOI.
ConsHas KUCOTa, XUMHUYECKUE CBOMCTBA, MOTy4YeHUE, MpuMeHeHue. JleiicTBre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M 4YEJNOBeKa. BakHEWIne XJIOpHuabl U UX
HAXOXKJCHUE B IPUPOJIE.



Obmass  xapakrepuctuka 3yeMeHToB  VIA-rpynmel.  OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHBIE CTeNeHn OKucieHus. CTpoeHne u GU3NIeCKue
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOPOJAa U Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOI0pO,
cTpoeHue, (U3MYECKHEe U XHMHYECKHe CBoicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTEIM KHUCIOTHBIX OKcumoB. CepHas Kuciora, (Qusmueckue u
XUMUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Klacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixy4deHus: cepHoil KucioThl. [Ipumenenne cepHoit kuciotel. Comnu
CEpHOM KHCIJIOTHI, KaueCTBEHHAs peakius Ha cylb(aT-uoH. HaxoxaeHue cepsl
1 €€ COCIMHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacupoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero puU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBUYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB W COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKpYKarouiei
cpeabl COEIMHEHUAMM a30Ta (KUCJIOTHBIE HOXK/IHU, 3arPSI3HEHUE BO3yXa, TTOYBBI
u BonoémoB). Docdop, amnorpornubie moaudukanuu Gocdopa, puznueckue u
xumuueckue cBoctBa. Oxcua  dochopa (V) u  docdopnHas kucinora,
dusnueckre U XMMUYECKUE CBOMCTBA, onydeHue. Mcnonp3oBanue pocdaros B
KaueCTBE MHUHEPATbHBIX YI0OPECHHM.

O6mass  xapakrtepuctuka oanemMeHToB |IVA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJEPOH, alIOTPOIHbIE
MOAU(DUKALIUKA, PACTIPOCTpAaHEHUE B TpUpoJe, (HU3NUYECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopor yriepona B mpupoae. OKcuibl yriepoja,
ux (uU3NUECKHe M XUMUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBEI,
NOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
abdext. VrompHas kucimota w €€ CconM, WX (U3UYECKUE U XUMHYECKUE
CBONCTBa, MOJyYeHHWE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, TPOMBIIUICHHOCTH U
CEJILCKOM XO3SIUCTBE.



[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIPOMBIIUIEHHOCTH. [IoHATHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npuMmeHnenue. CoequHeHUs KpeMHUs B npupoje. OOmiue npeacraBieHus o0
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHelre cTpouTebHbIE MaTEPUAIIBI: KEpAMUKA,
CTEKJIO, LIEMEHT, OETOH, )kene300eToH. [Ipo0aembl 6e30macHOro UCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEaKUi Ha XJIOPHUA-HOHbI U HAOII0IeHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBA T&JOI€HOB M MX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpasliamu XJOpUJ0B (TaJlOre€HUIO0B),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUAIOB), HaOMIOJEHUE TMpolecca OOYTIMBaHUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIoJIeHHe TMpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COEIUHEHUN (BO3MOXXHO HCIOJB30BaHUWE BHUIEOMAaTepHUalioB), oOpa3laMu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
U3y4YeHUE CBOICTB aMMMaka, MPOBEJCHUE KAueCTBEHHBIX pPEaKIUi Ha HOH
aMMOoHUSI W ¢ochaT-MOH U U3YYEHUE TNPU3HAKOB HUX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), H3YYEHUE MOJAEIECH KPUCTALIMYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJICHHE C MPOIECCOM
a7copOIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
IpOTHBOrasa, MoJydyeHue, coOMpaHue, pacro3HABAHUE U H3YUYEHUE CBOMCTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoOHAT U
CHWJIMKAaT-UOHbl M HW3YYEHHE NPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTATbHbBIX
3a/1a4 1o TeMe «BaxkHelie HeMEeTauIbl U UX COEIMHEHUSD.



MeTtajuibl 4 UX COCAMHEHMS

OOmrast xapakTEepPUCTHKA XHMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasi KPUCTAIUIMYECKAS PEMIETKA. DIEKTPOXUMUYECKHUIN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TIPOMBIIIIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoin  cucreme
xuMu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyeckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpE HATPHUS U
kanus). OKCUAbl U TUIAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeTOYHBIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux odnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ou3znueckue U XUMUUYECKUE
CBOWMCTBA MarHus W Kaubliusa. BaxkHelmume coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
snemeHToB [[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuUHUsS. AMMOTEpHBIE CBOWMCTBA
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XHMHYECKHE CBOMCTBA skene3a. Okcuabl, THAPOKCUAL U conu kene3a (Il) u
xenesa (11l), ux cocras, cBoiiCTBa U MOTyUYEHHUE.

Xumuueckuii IKCnRepuMeHm

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YyUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
HCIIOJIb30BAaHNE BHIEOMATEPHUAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHUWE BUJEOMATEPHUATIOB), TPU3HAKOB MPOTEKAHMS
KAa4ECTBEHHBIX PEAKUWI HA HOHBI: MAarHUsl, KAJIbIMs, ATFOMUHUSA, [IMHKA, KeJe3a
(1) wm xenesa (IIl), memu (llI), HaGmrONEeHWE ¥ ONMHCAHHE TIPOIECCOB
OKpalllMBaHUsSl IUIAMEHUM HWOHAMHM HATpHs, Kaausi MU Kalblus (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJA ATIOMUHUS U TUIPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTABHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
MCIIOJIh30BAHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momorts mpu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

u3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHbIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI' 0 IIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccu(uKaiusi, MEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBICHHE, MapHUKOBBIM
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHOE  COCTOSIHME ~ BEIIECTBA, Ia3,  pacTBOp,  PacTBOPUMOCTb,
KpUCTaJUTMUECKasi peméTka, CIUIaBbl, (QU3WYECKHE BEJIUYUHBI, €IUHUIIBI
M3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, MIJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHuUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOTAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsI JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIBHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIBTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHIATHIMU B O0IIECTBE MpaBUIAMH M HOPMaMH TMOBEACHUS M CIOCOOCTBYIOT
MpoleccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIINXCSl.

JIMUHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroIMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpHEHTAllMd U
paciMpeHne OmbITa AEITeTbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO  OTHONICHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIHI0, TOHMMAaHUs 3HAYEHHS] XMMHUYECKON
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOU
uHpOpMale O TEPEeNOBBIX JOCTHKCHHSIX W OTKPBITUAX MHPOBOM U
OTEUECTBEHHOW XHMMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX OO0
yCTpOICTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IOPEJICTABICHNUS O COLMAIbHBIX HOPMAax M MpaBUiaX MEXJIMYHOCTHBIX
OTHONIICHWH B  KOJUIGKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B
OOILECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTrUX
BUJAaX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPA3HOM COBMECTHOM eATEIbHOCTH
IIPU BBINOJIHEHUHN Y4e€OHBIX, TO3HABATENIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUECKUX
OKCIIEPUMEHTOB,  CO3/JaHUM  y4eOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
JesITeIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEIEHUE U IMOCTYIKH CBOUX
TOBAapUUICH ¢ MO3UIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33pEHYECKUE TIPEICTABICHNS O BEIIECTBE U XUMUYECKOW PEaKIInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U COCTABIISIONINE
OCHOBY JIJIsl IOHUMaHUS CYyIIIHOCTH Hay4YHOH KapTHHBI MUPA, IPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C
OPUPOAHON CPEAOM, O POJIM XUMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHBIE HA MOJyYE€HUE HOBBIX 3HAHUU
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUH, NO3HABAaTEIbHON, MH(MOPMALIMOHHOM M UYUTATENIbCKOM KYJIBTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl € YYEOHBIMU TEKCTAMH,
CIPaBOYHOW  JUTEPATypO, JOCTYNHBIMH TEXHUYECKHMH  CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYEHHIO M NO3HAHMIO, JII0OOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM U  HUCCIEI0BATEIbCKON
JEsITeIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS 00Y4YEeHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH »HW3HU, OTBETCTBEHHOIO OTHONIEHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 37J0POBBIA 00pa3 »KU3HU, OCO3HAHUE IOCIEICTBUN U
HENPUATHE BPEIHBIX NPHUBBIYCK (YMOTPEOICHHUS alKOrojs, HApKOTHUKOB,
KypeHusi), HEOOXOJUMOCTH COOJIOJEHUs MpaBuUil  OE30MacHOCTH  MpHU
oOpalleHuu ¢ XUMUIECKIMH BEIIECTBAMU B OBITY U peaTbHOU KU3HU;

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpEC K MPAaKTHUYECKOMY HM3y4YEHHUIO Mpodeccuil M Tpyaa pazIudyHOro
poJia, yBaK€HHE K TPYAY U pe3yibTaTaM TPYIOBOU AEATEILHOCTH, B TOM YHUCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBIA BBIOOP
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHMs] 00pa3oBaHUs C  Y4YETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IKOJIOrHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBaHMS, TOHUMaHUE [IEHHOCTU 3JI0POBOTO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nIECKOMY U TICUXHUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTU COOIOACHUS
npaBusl 0€30MIaCHOTO TOBEIEHUs MpU paboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYaIUsX, YTPOKAIOUINX 3I0POBBIO U JKU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJydaeMble TTPH U3yYCHUN XUMUH, JIJIS
pelleHnsT 3aJad, CBA3aHHBIX C OKPYXKAOUIEHl MNpUPOAHON Cpenou, i
MOBBILICHUS] YPOBHS HKOJOTHMYECKOM KyJIbTYpbl, OCO3HAHUSA TJI00ATBHOTO
XapakTepa 5SKOJOTHYECKHX MpoOJeM M MyTe HX pEeleHUs MOCPEICTBOM
METOJIOB XMMHUH, 3KOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B IIO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATILHON ITPAKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMeTHBIX PE3yJIbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHMPOBO33pPEHUsI OOIICHAyYHBIC TOHATHUS (3aKOH, Teopusl,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUHW W3 JTUX MPEAMETOB  (PopMUPOBATH
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOpBIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TJIAHUPOBAHMIO U OCYIIIECTBICHUIO YUEOHOM AESTEITLHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble J1ornyeckue AeMCTBHUA:

YMEHHUS HUCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBIWBAaTh NMPUYWHHO-CIICJICTBEHHBIC CBS3H MEXKIY OO0OBEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBATh IIUPOKO IPUMEHSIEMBIE B XUMHUH MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMU4eckas popmya
Y ypaBHEHHE XUMHUYECKOW PEAKIUU — MPU PEIICHUH YYeOHO-TI03HABATEIHHBIX
3a7a4, C Yy4YETOM OTUX MOJEIBHBIX NPEACTABICHUW  BBISBISITH U
XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKKH HM3Y4aeMbIX OOBEKTOB —
XUMHUYECKUX  BEIIECTB M  XHMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIC CBSI3M W NIPOTUBOpPEUUS B
M3y4aeMBbIX IIPOIECCaX U SIBIICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (hOPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MpUOOPETEHUE OMBITA IO TUIAHUPOBAHUIO, OPTAHU3AIMH W MPOBEICHUIO
YYEHUYECKUX HKCHEPUMEHTOB, YMEHHE HaOJoAaTh 3a XOJOM IMpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (GOpMyIUpOBaTh 0000IIEHUS



¥ BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABISAThH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBAThb U HHTEPIPETUPOBATH MH(POPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHUKOB (HAay4HO-TIOMYJISIpHAsl JUTEpaTypa XHUMUYECKOTO COACpIKaHMS,
CIpaBOYHbIE TMoOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE PUMEHATH Pa3IMYHbIE METO/bI U 3aIIPOCHI IPU TIOUCKE U 0TOOpE
nH(GOpPMAILIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 OMPECIEHHOTO THIIa, IPUOOPETEHNE OMBITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUSI
uH(GOPMaIllM W WUTIOCTPUPOBATH PEIIaeMbIe 3a/1addl HECIIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE HCIIOJIb30BaTh W AaHAIM3MPOBaTh B Ipolecce YydyeOHOW u
UCCIIEIOBATENbCKON JeSITeIbHOCTU UH(pOpPMAIUIO 0 BIIUSTHUU
MPOMBINIJICHHOCTH, CEIIbCKOTO XO3SHWCTBA W TPAHCIOpPTa HA COCTOSHHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

YMEHHMs 3aJaBaTh BONPOCHI (B XOJ€ Auanora U (WiaM) AUCKYCCHUHU) IO
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHSI TPEACTABIATH IMOJYYCHHbIE pE3yNbTaThl IMO3HABATEIHHOU
JESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAeNaTh MPE3EHTAIUI0
pe3yNbTaTOB  BBIMOJIHEHUS XWMHUYECKOTO HSKCIepUMEHTa (J1abopaToOpHOro
OTIbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHHSI y4eOHOTO COTpPYIHHWYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEJIBHOM M HMCCIEAOBATEIbCKOM  NIEATENbHOCTH MpPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpPAWHALIUA COBMECTHBIX JEWCTBUM, OIpEAENCHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHbIe YHUBEpPCaJbHbIe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh eI ACITeIbHOCTH, TIIaHUPOBATD,
OCYILECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PelIeHNs Y4eOHBIX
Y TIO3HABATEJIBHBIX 3374, CAMOCTOSITEIIBHO COCTAaBIIATh MM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIPEIUIaraémMble B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOrO

coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepalbHONM paboyell Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 IIOJIYyYEHUKD HOBOIO 3HAHWs, €ro HHTEPIPETaLNH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K koniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHas
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJII XMMHUYECKOIO JJIEMEHTAa B COCAUHEHMHH,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalys peaklmii: peakiui COeIMHEHUS, PEAKIIUK Pa3I0KECHHUS,
peakuMM 3aMElIeHUusl, peakuuu OOMEHa, SK30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIUIOBOM 3P (HEKT peakiuu, SApOo aToMa, dJIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOWTanh, paANMyC aToMa, XHWMHYECKas CBS3b,
NOJISIPHAsT W HEMOJspHAs KOBAJICHTHAs CBS3b, WOHHAS CBS3b, WOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCMOJb30BATh XUMHUYECKYI0 CHUMBOJIMKY [JIs COCTaBlieHUs (HOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e ONpENENATh BAJICHTHOCTb AaTOMOB  JJIEMEHTOB B  OWHApHBIX
COCNMHCHUSX, CTEMECHh OKUCIEHUS DJEMEHTOB B  OWHApPHBIX
COCAMHEHNAX, NPHUHAIIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy



COeMMHECHMIA MO (opMyliaM, BUJ XHUMHUYECKOW CBs3U (KOBaJEHTHAs U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpbiBath cmbich l[leprommueckoro 3akoHa JI. M. Menneneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3IU4aTh IOHITUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «nodounast noarpymnmna (b-rpymnmna)», maneie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pacpeieeHUe UX MO0 JIEKTPOHHBIM CIIOSIM);
KIacCu(UIMPOBaTh  XUMHUYECKUE  DJIEMEHTHI,  HEOpPraHUYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, 10 TETUIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIICCTB
pa3IMUHBIX  KJIAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPaAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpAIlCHUN B pa3IUYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »JJIeMEeHTa 1o Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

MPUMEHSITh OCHOBHBIE OIEPAIMM MBICIIUTEIBHON JESITEIbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000IIeHue, CHUCTEeMaTU3AlHIo,
KJ1acCu(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHMil, €CTeCTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICTICHHBIN);

ClIeloBaTh MpaBWIaM  TOJIb30BAHUSI XUMHUYECKOM TOCYyIOW H
nabopaTopHBIM 000pYIOBaHMEM, a TaKKe TMpaBWIAM OOpAIIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO



K

razoo0pa3HbIX BEIIECTB (BOJOPOJa M KHUCJIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM [JOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH W  KHCIOT C TOMOIIBIO
MHANKATOPOB (JaKkMyc, (heHondranen, METUIOPAHK U IPYTHUE).

KOHI[y oOydeHus B 9 KJlacce TMpPEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
BJIEMEHT, aTOM, MOJICKYyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIICHb
OKHCJIEHUS, XHMHUYECKasg pEeaKuus, XUMHYECKAs CBs3b, TEIJIOBOU
3 deKkT peaknuu, MOJb, MOJSPHBIA 00BEM, PacTBOp, SJIEKTPOJHUTHI,
HEJJIEKTPOJIUTHI, SJICKTPOIUTHYECKAS TUCCOLMALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XHWMHUYECKOE paBHOBECHUE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEJIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTb, XUMHUUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTALIMYeCKas pemiéTka, KOPpO3us
METaJUIOB, CIUIABBI, CKOPOCTh XHWMHWYECKOM PpEaKUUH, MPEaeIbHO
nonyctumas konuentpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHITHU U
MIPUMEHSTh 3TH IMOHATHS MPU OMUCAHUU BENIECTB U UX MPEBPAILCHU;
UCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUSA (DopMy
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpPEAEATh BAJCHTHOCTh H CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIUWHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAMIICKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBs3U (KOBaJIGHTHAsl, HWOHHAsA, MeETaUIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THUI KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbIica Ilepuommyeckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEPHU30BaTh
TabauuyHyro Gopmy Ileproanueckoit cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
pasnuyaTh MOHATHS «TJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynma (b-rpymma)», Mameie W OOJBINME MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE HWMEIOTCS B TMEPUOIWYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHUA AaTOMOB XUMHUUYECKHX



AJIIEMEHTOB (COCTaB M 3apsija sijpa, oOllee YHUCIO DSJIEKTPOHOB U
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJO0SIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KJIacCU(PUIUPOBATh  XMMHYECKHE  DJIEMEHTHI,  HEOpraHUYECKHe
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKlMK BEUIECTB, MO TEII0BOMY 3P EKTy, 10 U3MEHEHHUIO CTereHeN
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAsi OINKUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEaKITHil;

COCTABJISITh YPABHEHUS DJEKTPOJUTUYECKOM JHUCCOLUMALUU KHUCIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
MOHHOrO  OOMEHa, ypaBHEHHMsS  pEaKUui,  MOJITBEPKAAIOUIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COECIMHEHHsI, MAacCOBYIO [IOJIF0 BEIIECTBA B PacTBOpPE, IPOBOIUTH
pPacy€ThI IO YPABHEHUIO XUMHUYECKON PEaKIIN;

coOofaTh  IpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCYAOoM W
7a00paTOpHbIM O0OpPYJIOBaHMEM, a TakXKe IMpaBWia oOpalleHust ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

OPOBOJUTH  PEAKIMHU, TMOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BEILIECTB: pPACMO3HABATH ONBITHBIM MYTEM  XJIOPHU/I-,
Opomuna-, wuoauA-, KapOoHar-, Qocdar-, cuamkar-, cyiabdar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;



e TMPUMEHATh OCHOBHBIE OIEpPAIMU MBICIUTEIBHON AESITEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHMM, €CTECTBEHHO-HAyYHBIE METOIbI
NMo3HaHUS — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YernoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK

' peaxiuu https://m.edso00.ru/7f41837¢

Uroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnnoreka [JOK

' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bubnmnoreka [JOK

' HEOPraHMYECKUX COEAMHEHMI https://m.edso0.ru/7f41837c

Hroro no paszneny 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

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

3.2

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [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

9 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeCKHE PeaKIUn
11 [ToBTOpeHue n yriryoieHne 3HaHum 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMUYECKUE PEakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
91 OO0mias XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
2.3 anemMeHToB VA-rpymisl. A30t, pochop u 7 1 bubnmorexa LOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
WX COeTMHEHUS
94 OO0mas XxapakTepruCcTUKa XUMHIECKIX 8 1 5 bubnmnorexa [JOK
' anemeHToB |VA-rpynmel. Yriepon u https://m.edso0.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

KPEMHUU U UX COCUHECHUS

Hroro mo pazaeny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bub6nmoreka [IOK
3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edso0.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

1 [Ipenmer xumuu. Posib XumMun B 1 04.09.2024  Bubmuoreka [JOK
JKA3HU YeoBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c

) [TonsiTHE 0 METOAAX TIO3HAHHUSI B 1 04.09.2024  BubGamnoreka [LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1 11.09.2024
«[IpaBuna paboTsl B 1aboparopuu U bubnnoreka [JOK

3 . 1
pUEMBI OOpaILIEHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BEMIECTBA U CMECH. 1 11.09.2024 bu6nmoreka [JOK
Crioco0nl pazfeneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2 18.09.2024

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [OK

a . bHuMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
5 ATOMAL i MOXEKVIILI 1 18.09.2024  Bubamoreka [JOK
Y https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHE 3JIEMEHTHI. 3HAKU 25.09.2024 = Bubmmoreka IJOK

7 1
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BEIIECTBA 1 25.09.2024 " bubmuorexa I[IOK

p Hl https://m.edsoo.ru/ff0d2a6c



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

02.10.2024

bubmuorexa [JOK

9 ATOMHO-MOJIEKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa 02.10.2024
BelecTB. XUMU4ecKasi GopMyIa. bubnmoreka [JOK
10
BaneHTHOCTE aTOMOB XUMHYECKHUX https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
OTHOcHTENbHAs aTOMHAs Macca. 09.10.2024
11 OTHOCHUTENBHAS MOJIEKYIIpHas bubmorexa [TOK
yJAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas [10J1s1 XUMHAYECKOTO 09.10.2024 bubmuoreka [JOK
DJIEMEHTA B COCTMHECHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Monb. 16.10.2024 bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ou3NIECKUEe U XUMUICCKHEC 16.10.2024  BuGnumoreka IIOK
SIBJICHUSI. XUMHYECKast pEaKIUsl https://m.edsoo.ru/ff0d37fa
[Tpu3HaKK U yCIOBUS NMPOTEKAHUS 23.10.2024 = BubGmmoreka I[JOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHUsI MacChl BELIECTB. 23.10.2024 = Bubamoreka ITOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoaudecTBa, MacChl 06.11.2024
17 BEIIECTBA 10 YPAaBHEHUIM bubmmorexa LHOK
- P . https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEAKIIHi
Knaccudukamnms xumMuaecknx 06.11.2024
18 €aKIuii (COeTMHEHHSI, PA3TIOKEHHS bubmmorexa LIOK
beaxtl A ds : https://m.eds00.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
19 M. B. JIoMmOHOCOB — y4€HBIii- 13.11.2024  gu6nnorexa [HOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHImKIoneuct. O0o0eHne u
cucTeMaTu3anusd 3HaHUU

https://m.edsoo.ru/ff0d40c4

20 KonTposbHas padota Nel mo Teme 13.11.2024  Bubaunoreka [IOK
«BelllecTBa 1 XUMHYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras 20.11.2024
21 Bo3ayxa. Kuciopong — 3ieMeHT u bubnnorexa LIOK
yxd. P https://m.edso0.ru/ff0d448e
npocrtoe BemiectBo. O30H
dusznueckrue 1 XUMHIECKHE 20.11.2024
29 CBOMCTBA KHCIIOPOJa (peaKkiuu bubnuorexa [JOK
okucineHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOpl MostydeHus: KMUCI0po/ia B 27.11.2024
23 1a00paTOPUH U IPOMBIIIUIEHHOCTH bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoii 3¢ ekt xumMudeckoin 27.11.2024
24 peaKkIu, MOHATHE O bu6nmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TornuBo (HedTh, yroiab U METaH). 04.12.2024
25 3arpsi3HeHue Bo3Ayxa, CIocoObl €ro bubmmorexa [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakTuyeckas padora Ne 3 o Teme 04.12.2024
26 «[lony4yenue u cobupanme bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bogopona — anemMeHT u ipocToe 11.12.2024  Bubnumoreka IIOK

BelecTBO. Haxoxaenue B npupoie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckue 1 XUMUYECKHE

11.12.2024

28 cBoiicTBa Bojopoaa. [IpumeHeHune bubmorexa [JOK
Aoposa- 11p https://m.eds00.ru/ff0d4dd0
BOZOpOJA
29 IToHsATHE O KUCIOTAX U COJIAX 18122024 bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MosTydeHus BOAOPOa B 18.12.2024  Bubaunoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme 25.12.2024
31 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPO/1a, U3YUYCHHUE €TO CBOWCTBY
39 MonsipHbiii 00BEM ra3oB. 3aKOH 25.12.2024 = BubGmuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOJIMYecTBa 15.01.2025
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienuss 00bEMOB Ta30B 110 15.01.2025
34 ABHEHUIO PEaKIIMU Ha OCHOBE bubmorexa HOK
yp "p & N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUN ra30B
35 Ou3nyeckue 1 XUMHUIECKHe 22.01.2025  BubGmuoreka [IOK
CBOIICTBa BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 22.01.2025 = Bubmuoreka IJOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. 29.01.2025
37 Hacrlenusie 1 HeHACKIIIEHHBIE bubmuoreka [JOK

pacTtBopbl. MaccoBast 1oJist
BElIECTBa B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuyeckas padora Ne 5 o Teme 29.01.2025
«IIpuroroBiieHr€e pacTBOPOB C bubnmoreka [JOK
38 . . .
ONpeACIEHHON MAacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHas padora Ne2 o reme 05.02.2025  BubGmmoreka [TOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCUpUKaIU, 05.02.2025  Bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMUYECKHUE CBOMCTBA 12.02.2025
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIIOB
42 OcHOBaHHS: COCTaB, 12.02.2025  Bubaunoreka [IOK
KJIacCU(UKAIUs, HOMECHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TonmyyeHne u XuMHUECKUE CBOICTBA 19.02.2025  BuGmamoreka I[JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, 19.02.2025  Bubmumoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yeHne M XUMHUECKUE CBOMCTBA 26.02.2025 = BubGamoreka I[JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa, 26.02.2025
46 CHOCOéBII) HIE)J'I )GHI/ISI XI/IMI/I‘-IZEKI/IC bubmmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOWCTBa
[TpakTuyeckas padora Ne 6. 05.03.2025
47 Pemrenne skcriepuMEHTAIBHBIX bubnnorexka [JOK

3aaa4 110 TCMC «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COE€IUHEHUI

https://m.edsoo.ru/00ad9b7c
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['enernueckas CBs3b MEKIY

05.03.2025

bu6mmoreka [IOK

48 fraccamt HveOp FAHITHECKHX https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O060011IeHNE U CHCTEMATU3ALIHS 12.03.2025  Bubaunoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme 12.03.2025
50 "OCHOBHBIE KJIACCHI bubmmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTUHECHUI
[lepBbIe MOMBITKY KJIACCH(PHUKAIINN 19.03.2025
o1 XMMHYECKHUX 31eMEHTOB. [loHsTHE O bubmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX 3JIEMCHTOB
[lepuonnyeckuii 3aK0H U 19.03.2025
59 [Iepnonnueckas cucrema bubnnorexa [HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 TTeDHOMLL FOVIIILL [0 - 02.04.2025 @ Bbubmuoreka [IOK
PHOZBL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. COCTaB aTOMHBIX 02.04.2025  BuGamnoreka LIOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK 09.04.2025
55 aToMOB 311eMeHTOB [lepuoanueckoit bubmmorexa [JOK
pHo https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTepuCcTUKa XUMHUYECKOTO 09.04.2025
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK

ITepunonnueckoii cucreme /1. U.
MeHnaeneeBa

https://m.edsoo.ru/00ada824
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3nauenue Ilepuonnueckoro 3akoHa 16.04.2025
57 JUIS pa3BUTUS HAYKU U IPAKTUKU. [l bubmuorexa [IOK
N. MenneneeB — yd€HbIH, egaror https://m.edsoo.ru/00ada96e
Y TPKIaHUH
DIEKTPOOTPUIIATEIIEHOCTh ATOMOB 16.04.2025  BubGmmoreka IIOK
58
XUMHYECKHX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 WonHas XuMu4eckas CBsI3b 23.04.2025 ' bubmuorexa TIOK
https://m.edsoo.ru/00adac34
50 KoBaneHTHas MoysipHas XMMHYECKas 23.04.2025  BubGnumoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenossipHast 30.04.2025  Bubamorexa [IOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
62 S —— 30.04.2025  bubauoteka [JOK
https://m.edsoo.ru/00adae28
63 OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC 07.05.2025  Bubnuoreka ITOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIIUTENN ¥ BOCCTAHOBHUTEIH 07.05.2025  bubmmorexa [IOK
https://m.eds00.ru/00adb076
KonTponbhas padota Ne4 no teme 14.05.2025
65 «CtpoeHne aToMa. XUMUYIeCcKast bubmmorexa LIOK
’ https://m.edso00.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O600111eHNE U 14.05.2025  BubGamoreka I[JOK
cUCTeMaTH3aIusI 3HaHWH https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O6001IeHNE 1 21.05.2025 @ BubGmmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHEIt ypok. O000IICHHE 1 21052025 py6mmorexa LHOK
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‘ cucTeMaTu3anusd 3HaHUU ‘ https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME


https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

[Tepnoanyueckuii 3aKoH. 04.09.2024

1 [Tepuonuueckas cuctema 1 bu6mmoreka [IOK
XAMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH 04.09.2024

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa LHOK

. https://m.edso00.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 11.09.2024  Bubmmoreka IIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3M M THUITHI 1 11.09.2024  Bubauoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme 18.09.2024

5 «[ToBTOpEHUe u yrnyonaeHue 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 Kmacca»
Knaccudukamnmss xumuaeckux 18.09.2024

6 €aKIUi M0 pa3InYHbIM 1 bubmorexa HOK
beakh P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsiTHE O CKOPOCTH XMMHYECKOM 25.09.2024

7 eaknuu. [ToHATHE O TOMOT€HHBIX 1 bubmorexa [JOK
PCAKIIH. https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEaKIIAIX
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TlonaTue o XMMHUYECKOM
paBHOBecuH. DakTOPBI, BIUSAIOLINE

25.09.2024

bubmuoreka [JOK

8 Ha CKOpOCTD XHMITICCKOH peaiitti https://m.edsoo.ru/00adc28c
1 TI0JIO’KEHUE XUMUYECKOTO
paBHOBECHS
9 OKHCIIUTEITBHO- 02.10.2024  Bubnuoreka IJOK
BOCCTaHOBUTEJIBHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHYECKON 02.10.2024
10 nccounranuu. CHIbHBIC U cl1a0bIe bubmorexa [JOK
A HHaLHH. https://m.edso00.ru/00adcd68
AEKTPOJIUTHI
11 HouHbIe ypaBHEHHS peaKIuii 09.10.2024 " bubmmorexa [IOK
P peaxt https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIOT U 09.10.2024
12 OCHOBAHMI B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 BIEKTPOIUTUYECKON https://m.edso0o.ru/00add5d8
JUCCOITHAIIIN
XUMUYECKUE CBOMCTBA COJICH B 16.10.2024
13 CBETe MPEICTaBICHHUI 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [ToHsTHE O THAPOIHU3E COeH 16.10.2024 | bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTHU3aIus 23.10.2024 = Bubauoreka ITOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. 23.10.2024
bu6mmorexa [IOK
16 «PemeHne sKcriepuMEHTATBHBIX

3agaq

https://m.edsoo.ru/00addbfa
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KonTponbnas padota No2 mo Teme 06.11.2024
17 «DJIEKTpOIUTHYECKAs bubmuorexa [IOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecQ
pEaKIuu B pacTBOPAX»
OO611as XxapakTeprucTHUKa 06.11.2024
18 ranL([)Ir;H);Bp X;lelfleTcI/Ilcne CBOIiCTBa bubmorexa [JOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnopopogopon. ConsiHast KUCIIOTa, 13.11.2024
19 XI/IMII/)I‘leCIfI/IS CIBLoﬁCTBa MOJIYYEHHE bubmorexa LIOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas paborta Ne 2 o 13.11.2024
20 teme «IlonydeHue coassHOM bubmorexa HOK
yi . . https://m.edsoo.ru/00ade348
KHCJIOTBI, H3y4CHUE €€ CBOMCTBY
Boruncnenus no ypaBHeHUsIM 20.11.2024
21 XAMUYECKHUX PEaKIuid, €CIIM OJUH bubmorexa [JOK
PEAKHIH, A https://m.edsoo.ru/00ade488
W3 PEareHTOoB JiaH B U30BITKE
29 OO01mmas xapakTepucTHKa 20.11.2024 = Bubauoreka IIOK
anemeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALIUN 27.11.2024
93 cepbl. Haxoxaenue cepsl u eé bubnnoreka [JOK
COEMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPHI
CepoBOJ0pO, CTPOCHHE, 27.11.2024
24 q)nznqef:[msei XI/II;II/I‘ICCKI/IC bubmmorexa LIOK
. https://m.edso0.ru/00ade802
CBOMCTBA
o5 Oxcunsl cepbl. CepHast KHCIIOTA, 04.12.2024  Bubmmoreka [JOK

(I)I/ISI/ILICCKI/IC U XUMHWYCCKHE

https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHUE

XHUMHYECKHUE PEAKIUH, JIKAITUE B 04.12.2024
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
MOJyYEeHUSI CEPHOM KUCIIOTHI. bubnnoreka HOK

26
XUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCITUHEHUSMH CEPBI

97 Brruncienne MacCoBOM 10JIH 11.12.2024  Bubauoreka [IOK
BbIX0/1a TPOJIYKTA PEAKLUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKa 11.12.2024
anemMeHToB VA-rpynmsl. A30T,

28 acIpocTpaHEHHUE B IPUPOIE bubmorexa LHOK
PAcpocIp PHPOIE, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMUYECKUE
CBOMCTBA
AmMHaK, ero pusnveckue u 18.12.2024

29 XMMHUYECKHUE CBOMCTBA, MOJyYeHUE bubmorexa HOK

’ yi https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[Ipaktrueckas padota Ne 3 o 18.12.2024
30 teme «[lomydeHne aMmmuaka bubmorexa HOK
i . ’ https://m.edsoo.ru/00adf180
W3YYEHHE €ro CBOMCTBY

31 A30THas KUCIIOTA, €€ (hU3MIECKHe 25.12.2024 = Bubauoreka IIOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U CONEH 25.12.2024
aMMOHHUS B KQ4eCTBE

. bubnmoreka [JOK

32 MUHEPAIbHBIX YA00pEHHA.

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl

https://m.edso0.ru/00adf518
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COCIMHCHUAMHU a30Ta

docdop. Oxcun pochopa (V) u 15.01.2025
33 dbochopnas kucnorta, puznyeckue bubnnoreka HOK
1 XMMHYECKHE CBOMCTBA, https://m.edso0.ru/00adf68a
MOJTy4eHUE
Hcnons3oBanne pocdaros B 15.01.2025
Ka4eCTBE MUHEPAIbHBIX bubnuorexa [JOK
34 .
ynobpenuii. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
Vriepon, pacupocTpaHeHHE B 22.01.2025
35 npu I()) ): (Ii))mnrt)lecxrl)/le u bubmorexa LHOK
PHPOZE, _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunel yriaepona, ux pu3nveckue 22.01.2025
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTHYECKHE MPOOTEMbI bubamorexa [OK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYroJibHAs KUCIIOTA U €€ CONH 29.01.2025 | bubmorexa [IOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padorta Ne 4 o 29.01.2025
teMe "[lonydyenue yriaeknciaoro bubnnoreka [JOK
38
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHat-uon"
[lepBonayanbHbIe TOHATHUS 00 05.02.2025
bu6mmorexa [IOK
39 OpPraHHYECKUX BEIIECTBAX KakK O

COCAUHCHUAX YIiIepoJa

https://m.edsoo.ru/00ae054e
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05.02.2025

bubmuorexa [JOK

40 Kpeinit it ero coeaers https://m.edso00.ru/00ae080a
[TpakTuyeckas pabora Ne 5. 12.02.2025

41 Pemenue skcriepuMeHTaIbHBIX bubmumoreka [IOK
3a1a4 1o teMe «Baxkneiiune https://m.edsoo.ru/00ae0bf2
HEMETAJIJIbl U UX COCIMHEHUS
KonTponbnas padorta Ne3 o teme 12.02.2025

42 «BaxxHeumme HeMeTaIIbl U UX bubmorexa LHOK

https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO01mas xapakTepucThKa 19.02.2025
XUMHYECKHUX IJIEMEHTOB —

43 MeTaJI0B. MeTtajinueckas CBs3b 1 bubmuorexa [JOK
METAJUTNYECKasl KPUCTAJUITNYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckre CBOMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLIIOB. 19.02.2025

44 DNEKTPOXUMHUECKUN Psit bubmmorexa LIOK

. https://m.eds00.ru/00ae1156
HaINPsDKCHUH METAIIIOB
O61ue cnocoObl MOTydeHHS 26.02.2025
MetayuioB. CruiaBel. Beraucienus
45 10 YPAaBHEHHSIM XUMHYECKUX bubmmorexa LIOK

. https://m.edsoo0.ru/00ae1156
peaKIui, eCIii OJTUH U3 PEarcHTOB
COJICP)KUT TIPUMECH

46 [ToHsTHE O KOPPO3UH METAIIIOB 26.02.2025 ' bubmmorexa TIOK

https://m.eds00.ru/00ae1278

47 LL{enoHEIe MeTA/TEL 05.03.2025  bubauoteka [JOK

https://m.edsoo.ru/00ael4b2
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48 OKcuUIbI ¥ TUAPOKCHUIBI HATPUS 05.03.2025  BubGmmoreka [TOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ilemo4yHO3EMENBbHBIE METAJLIBI — 12.03.2025  Bubaunoreka [IOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxueitiue coeqUHEHU KAJIbINAA 12.03.2025 buGnnorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIUS 19.03.2025
3HAHUH
59 XEctkocTh BOBI M CIIOCOOBI €€ 19.03.2025  Bubmumoreka IIOK
YCTPaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabota Ne 6 o 02.04.2025
53 TeMme "JKECTKOCTH BOJBI U METOIBI bubnmorexa [IOK
,_ | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. 02.04.2025  butGmmoreka [IOK
>4 AJTIOMHHHIL https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U 09.04.2025  BubGmmoreka [TOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
09.04.2025  bubmuoteka [JOK
>0 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcuibl, THIPOKCUIBI U COIIH 16.04.2025  BubGmmoreka ITOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS 16.04.2025
3HaHUH
ITpakTuyeckas padora Ne 7. 23.04.2025
bubmuoreka [JOK
59 Pemrenune skcriepuMeHTaTBHBIX

3aj1a4 110 TeMe «BaxHenme

https://m.edsoo.ru/00ae3de8
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MCTaJIbI U UX COCAUHCHUSA»

Breruucienus mo ypaBHEHUSIM 23.04.2025
XUMHYECKHUX PEaKIHii, €CIIi OJUH
60 W3 PEareHTOB JIaH B M30BITKE WIIH 1 bubnnoreka HOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0JIA MPOIYKTA
peakuuu
61 O000I11IeHIE U CUCTEMATU3AIUS 1 30.04.2025
3HAHUU
KonrtponsHast padota Ne4 o reme 30.04.2025
62 «BakHele MeTaibl U UX 1
COETUHEHUS»
63 BemectBa 1 MaTepuaisl B 1 07.05.2025  Bubnuoreka IIOK
MOBCEJHEBHOW KU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUECKOe 3arpsi3HEHUE 1 07.05.2025  BubGnumoreka [TOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponb XxuMuu B perieHnu 1 14.05.2025  BubGmmoreka ITOK
AKOJIOTHUECKUX MPOOIEM https://m.edso00.ru/00ae4270
66 PezepBHbiit ypok. O6001IeHNE 1 1 14.05.2025  BubGamoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHrIit ypok. O6001ICHNE 1 1 21.05.2025 = Bubauoreka IIOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
PesepBHeIit ypok. O6001ICHHE 1 21.05.2025 = BubGmmoreka [IOK
68 . 1
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 0011eCTBO

«3parenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Haranbs [Napa: Xumus. Ypoxu B 8 kinacce. [locobue st yaurens.

Hatanbs [Napa: Xumus. Ypoxku B 9 knacce. [locobue nmst yuurens.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://resh.edu.ru
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