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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTrenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasiieHHbix B GI'OC OO0, a takxke Ha ocHOBe (denepanbHOU paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4YETOM KOHIICTIIMM IMPENoJIaBaHusl y4eOHOro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMS M PA3BUTHS OOYYaIOIIUXCS CPEACTBAMH Y4YEOHOro
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJepIKaHHe,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedoBaHUI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEeIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TPeOOBaHMIA
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO y4E€OHOTO COJIEP KaHMUSI.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT (HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOMPEBPAICHUIX
SHEPTrUuu U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIAX PEHICHUs TI00aJbHbIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allii  BO3MOXKHOCTEH I CaMOpa3BUTHUS U
dbopMHUpOBaHUA KYJIBTYphl JIMYHOCTH, €€ o00mel u (yHKIMOHATIHLHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON N1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMUT CO CHEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SIBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO--
HAyYHbIM 3HAHUSAM, K TPUPOJIe, K UETOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNE 00YJIAIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
colepkaHusi y4eOHOro TpeAMeTa, KOTOPBIA SBISETCS TEAarorm4ecKu
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHMYECKOW XMMHUHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATHUM
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI II0
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aQTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MenaeneeBa kak OCHOBHOIO 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHMHUYECKON COCTaBIAIONICH HAy4YHOM KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4EOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bunonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BEINIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHH
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHHHM B Yy4eOHO-IIO3HABATEIHBHOW M
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHUE TTPUOOPEIIN TaKue IeJIH, KaK:

— (opMHUpOBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMaTHYECKOe MPHOOIIECHUE
00yJarommxcsl K CaMOCTOSITEILHON TTO3HABATEILHON JCATEILHOCTH, HAYYHBIM
MEeTO/JaM TO3HaHUs, (QOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBSCHATH M OICHWUBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0y4YarOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTU XHWMHYECKUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco00pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. duU3nyecKue CBOMCTBAa BEHIECTB. ATpPETraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiui (COeIMHEHUs, Pa3JI0KEeHHs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPraHUYECKHX BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TasHUE JibJIa, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOMN)
SABJICHUM, HAOJIOJICHWE M OINHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMOIEHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QUIbTPOBAaHWE,  BbIAPUBAHUE,  JUCTUJUISIIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITAa, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelme npeacTraBuTe] 4 HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. Haxoknenue kucimopoga B MpuUpojae, (PuU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunwl. [Ipumenenne kuciaopoma. CrocoObl
MOJIYYCHHS] KHUCJIOpOoJa B JabOpaTOpMM W MTPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuToTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3PexT XUMHUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(heKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — asmemeHT M mpocTtoe BemiecTBO. HaxokaeHuwe Bomoponxa B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PpPACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE U B KU3HU 4elloBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsI3HEHUE IPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuyioB. Du3MUecKue U XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usznueckue
Y XMMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetasuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknatypa comneil. PuU3MUECKME W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQ4eCTBEHHOE OIIPEICIICHUE COACPXKAHUS KHUCIOpPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHUE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIMCAaHWE WX CBOWCTB, IOJy4€HHE, COOMpaHHE,
pacro3HaBaHWE U W3YyYEHHE CBOWCTB BOJOpPOJa (FOpPEHHUE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEW pacTBOPEHHS BEIIECTB C PA3IMYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT U 1IEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajla JpyrMM W3 pacTBopa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWine KiacCchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMETbHBIE METaJUIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUbI U TUAPOKCHU/IBL.

ITepunoanueckuit 3akoH. [leprpoanueckas cucreMa XUMUYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MEPHUO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue dIeKTPOHHBIX 000JI09EeK aTOMOB IEePBHIX 20 XUMHUUECKUX 3JIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpouecchl OKUCIEHU U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB META/UIOB U HEMETAJNIOB, B3aWMOICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHCHHUS).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aToMm, dSJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIHI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. N. MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
XAMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOJOB, KAIMSA, KaJdblUMid W HX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kimaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3INYHBIM TpH3HAKaM (I10
YHUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY (D PeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIAOTEPMHUYECCKUE
pEaKUNH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 006 0OpaTHUMBIX H
HEOOpPAaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTeHHBIX H



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOMINE HA CKOPOCTh XUMHUYECKOM pEaKUUH U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoNuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YcCJIOBUS TPOTEKaHUS pPEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPHUCTAJUNIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoOliecca IUCCOLMAIMU KHCIIOT,
IesI04eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIM
(ropenue, peakuuu pa3oXKeHus, COCJIMHEHHUS ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaubl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoz€eiCTBHE C METAJJIaMHU, HEMETaJUIaMH, WHIeJI0o4YaMH). XJIOPOBOIOPO.
CousiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydYeHUe, IpuMeHeHnue. JleiictBue
XJIOpa W XJOPOBOAOPOJA HA OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  cepbl. AJUIOTPOMHBIC
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOpOI,
cTpoeHue, ¢(uU3MYecKue U XHUMHYeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa, (U3UYECKUE W
XUMUYECKHUE CBOMCTBa (0OIIME Kak TPENCTAaBUTENs Kiacca KHUCIOT |
cnenupuyeckre). XMMUIECKUE PEAKIUH, JISKAIINE B OCHOBE MMPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOIl KHCIIOTBI, Ka9ECTBEHHAs] Peakuys Ha Cyiab(ar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B MpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEINEHH OKHUCJIEHUA. A30T, pacOpoCTPaHEHHE B



npupoze, pusndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKue U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHUE.
KauecTtBeHHast peakiusi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIy4YeHuE,
du3nueckue M XUMHUYECKHE CBOMCTBa (00IME Kak MpeICTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHud. XUMHUECKOE 3arpsi3HEHHE OKPYKarolIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JTOXKIH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BosioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xucnora,
du3nuecKre U XMMUYECKUe CBOMCTRA, nonydeHue. Mcnonb3oBanue docharos B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka oanemMeHToB |IVA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHbIE
MOAU(UKALIUUA, PACTIPOCTPAHEHHE B MPHUPOJAE, (PU3NYECKUE U XHUMUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupone. Okcuibl yriepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHUE. DKOJIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa riao0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ conM, UX (U3MYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEIIeCTBAX Kak o
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, STWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHUKH  YTIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepuaibHOE e€IUHCTBO
OpraHUYECKUX M HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe O0Opa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaU€CTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI U HAOIIOICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIUHECHWH (BO3MOXKHO HCIOJIb30BAaHUE
BUIEOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3mamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa mnoJ JCUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3YYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOeHWe TMpu3HaKa e¢
MPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCNMHEHU (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), oOpas3iamMu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4YeHUE CBONCTB aMMHAaKa, NPOBEICHHUE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPHUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
pPOTHBOTA3a, MOJy4eHHEe, cOOHMpaHHUe, paclo3HABaHWE W HM3Yy4YEHHUE CBOWCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelmne HeMeTaIbl U UX COCTUHECHUS.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTALIMYECKAS PEIIETKA. DICKTPOXUMUUYECCKUAMN P
HAaNPsDKEHUW MeTaluioB. DU3MYECKME W XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPATIOMUHUN, OPOH3a) U UX MIPUMEHEHHUE B OBITY U IIPOMBIIIICHHOCTH.

[llemounble  MeTauibl:  MoJio)keHWe B lleproamueckor  cucreme
XAUMUYECKUX 31eMeHTOB [. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). OKcuapl M THAPOKCHABI HATpHUS U Kajausa. [IpuMeHeHHe IIeI0UHbIX
METAJIOB U UX COCIUHECHHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoge. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaibllusd. Baxuelimde coeauHEeHHS Kalblus (OKCH],
TUAPOKCHU]I, COJIN). JKECTKOCTH BOBI U CIIOCOOBI €€ YCTpaHCHHS.

AmomuHuii: nosioxkeHue B Ilepuonnueckoil cucremMe XUMHYECKHUX
snemeHToB [[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
dusznueckre W XUMUYECKHE CBOWMCTBA altOMUHHSA. AMQOTepHBIE CBOMCTBa
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHUE aToma, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHEe CcBoOMcCTBa keneza. Okcuapl, THAPOKCHABl U coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKCnHepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaMd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WHU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHa
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
VCCJIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCAa TOPEHHUS JKEJIe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aAJJFOMAHUS, IINHKA, XKEJIe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEHHWE W OMHCAHUE IPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMW HaTpus, Kaiusg MW KajdblHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCHUIA IIUHKA, PEIICHUE YKCIEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepuanbl B TOBCEHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTUMas
KOHIIeHTpamust  BemiectB, pgainee — IIJIK). Ponp xumum B pelreHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MMOHATHS: HAyYHbIN (akKT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HaOII0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusuka: Marepus, aToM, 3JEKTPOH, IMPOTOH, HEWTPOH, WOH, HYKIIHI,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJICKYJa, SJEKTPHUUYCCKUU 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HDOTODIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3MYECKUE BEIMYHMHBI, CIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbIC BEIICCTRA.

['eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIC IMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMEbIe, TOILTUBO, BOJTHBIC pecypcHhl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI IMPOTPAaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE IMpaBUJIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHnE OMbITa ACATEIbHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YAaCTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIell O TMepe/OBBIX JIOCTHKEHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUJIEKTUBE, KOMMYHHKAaTHUBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K PA3HOOOpPa3HOWM COBMECTHOM JIEATEILHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4E€OHBIX  TPOEKTOB,  CTPEMJIEHHUA K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIIM B  Tpolecce OATOM  yueOHOoi
NEATEIIbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEICHHE U TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MTPECTABIICHHS O BEIIECTBE U XMMHUECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHUM, TMO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIbCKON KYyJIbTYPHI, B
TOM YHCJIIE€ HABBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOCKTHONW W  HCCIIECIOBATEIHCKON
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YeHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 3J0POBBIN 00pa3 JKU3HU, OCO3HAHUE TOCEACTBUN U
HETIPUSITUE BPEIHBIX TNpPUBBIYEK (YMOTPEOJEHUS aJIKoroJisi, HApKOTHUKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS MpaBUi  OE30MAaCHOCTH  TMpH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3y4eHMIO npodeccuil U TpyAa pa3iudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATETbHOCTH, B TOM UHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHOM  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsi €  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX UHTEPECOB U
noTpeOHOCTeH, ycmnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

HKOJIOTUYECKU 1€JeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE 1IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUEeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE€30MaCHOTO TMOBEJEHUS TpH paboTe C BeElIecTBaMHU, a TakXkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOTHON Cpemoit, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHMS TJIOOAIBHOTO
XapakTepa HJKOJIOTMYECKUX TMpoOJieM M IMyTed HX PEIICHHs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTMUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyTroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWUM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IIPEICTaBIICHHE O IEeJTOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU EeATeTbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AUMOCBS3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACNIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIs KJiIacCU(UKAIIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkivii, yCTaHaBIUBATh MPUYUHHO-CIIEACTBEHHBIC CBSI3U MEXIY OOBEKTaMU
U3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTHUBHEIE,
10 aHAJIOTHH ), JIEIAaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3OBhIBATh IMPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHBIC
MPEICTABJICHUS] — XUMUUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUeckas opmyra
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIhHBIX
3amad, ¢ y4€TOM OTUX MOJCIBHBIX TPEJICTABICHUN  BBIABISTH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKH M3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUuid, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W INPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKMX HJKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIMIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUSA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJIbTYpOH AaKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX IMOWCKOBBIX
CUCTEM, CaMOCTOSITEJIHLHO BBIOMpATh ONTUMAJIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W aHaJM3UpOBaTh B TMpolecce ydeOHOH U
MCCIIEI0BATEIIbCKOM NEeATEIbHOCTU uHbOpMaIIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa HAa COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B XoJ€ Auayiiora U (Wiau) IAUCKYCCHHU) TIO
CYIIECTBY OOCYy>XK7maeMoil TeMbl, (OpPMYJIUPOBATh CBOM  MPEIJIOKCHHS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; Je€JaTh IPE3CHTAIUIO
pPE3ybTAaTOB  BBIMIOJIHEHUS XMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEJIbHOM M  HUCCIENOBATEIbCKON  JEATEIbHOCTH TIPU  PELICHUU
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXAeHHs, OOMEH MHCHHUSMH, «MO3TOBBIC  IITYPMBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUH, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UETU JIESITENIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEIbHO COCTaBIISITh MU KOPPEKTUPOBATh
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBaX U PEaKITUSX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3yJibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI, IIpejjaracMble B YCJIOBUH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHON (denepanbHOl pabodeil MporpamMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIUMHUCS HAay4YHbIC 3HAHMS, YMEHUS U CHOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJY4YEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydyenus B 8 kJjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHWYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJICKYJIApHasg Macca, KOJHUYECTBO BEIIECTBA, MOJb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accuuKaIis peakiyuii: peakiui COeTMHCHHS, PEaKIIMK Pa3I0KEeHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTaab, paadyc aToMma, XHMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIIpHAash KOBAaJEHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
MPUMEHSATH 3TU MTOHITHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIH30BAaTh XHWMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYyI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TMPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeqMHEHU 1o (GopMyJsiaM, BUJI XUMHYECKOM CBS3U (KOBaJCHTHAS M
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3jiiyaTh TOHSTUS «TJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBIIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACIIPEACICHNUE UX IO JICKTPOHHBIM CJIOSM);



K

KJIaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHThl,  HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJACCOB,  MOATBEpPXJas  ONUCAHHE  MpPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJSIDHYKO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIIEPALMM MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eUd — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIEPUMEHT (PEaTbHBIN U MBICJICHHBIN);

ClIeAoBaTh IpaBWIAM  IOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo00pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM [JOJEH PACTBOPEHHOIO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pAcCTBOPOB IIEJIOYEH H  KHUCIOT € TMOMOIIBIO
UHIMKATOPOB (JTakMyc, peHoTanent, METUIOpaHX U IpyTue).

KOHIly oOyueHus B 9 KJiacce TMpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YIAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMHUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKWCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
WOHHAs, MeTa/UInuecKas), KpHUCTAUIMYeCKas pemérka, KOppo3us
METAJJIOB, CIUIAaBbl, CKOPOCTh XHUMHUYECKOW pEakluu, MPeaesIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHITUUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMTUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY JJISI COCTaBJICHUS (POpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3M (KOBAJICHTHAsl, WOHHAsA, METaJuIM4ecKas) B



HEOPraHUYECKUX COCIUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHUIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuonnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynma)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMMHYECKHUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX MO0 JJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY M COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TerIoBoMy 3(PdeKTy, Mo U3MEHEHUIO CTeNeHEN
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIUAIMU KHUCIIOT,
mIeJIo4el W CoJieil, MOJIHBIE U COKpAIlEHHbIE YPaBHEHUS pEaKIui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUui
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKInii;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJieMeHTa 1o Qopmyie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pY/IOBaHUEM, a TakKXKe TpaBWia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

IPOBOJUTh  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3MUYHBIX BEIIECTB: PACMO3HABATh OMNBITHHIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, Kapobonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIIECTB;
MPUMEHSATH OCHOBHBIC OTEPAIMHM MBICIUTEIBHON JCATEIBbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBIICHHE TTPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HAHMs — HAONIOJCHUEe, U3MEPEHHEe, MOJCIUPOBAHNE, YKCIIEPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHnoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NPOrpamMMbl padoThI padoThbI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 0 5 bubmuorexa [JOK
' 1 IIPaKTUIECKOM https://m.eds00.ru/7f41837c
JeSTETbHOCTH YeJIOBEKa
12 BemtecTBa 1 XUMHUYECKHE 15 1 0 bu6nuoteka [IOK
' peakiuu https://m.edso0.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 0 0 bubmuoreka [JOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bogopon.Ilonsrue o 8 0 1 bubmmoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6mmoreka [JOK
' [TonsiTHe 06 OCHOBaHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI EuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka L1

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE peaKIIul

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XAMHUYECKHX DJIEMEHTOB 7 0 0
. . Menneneena.

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

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 0 bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakiuu
bu6nuoreka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
P
C3CPBHOC BpeMA 3 0 0 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO
68 4 5

YACOB 110 [TPOTPAMME



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

9 KVIACC

HaumeHoBanue KonuyectBo yacos
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuu
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ 5 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE B 10K
noIMoTeKa
1.2
SAKOHOMEPHOCTH . 4 0 0 https://m.edsoo.ru/7f41a636
XUMHAYECKHX PEaKIHi
DneKTpoIuTHYECKast
13 IUCCOIIMAIINA. 3 1 1 bu6nuoreka [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO61mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 0 1 bubmmorexa LOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO1m1ast XxapaKTepUCTHKA
2.2 XUMHYECKHAX DIIEMEHTOB 6 0 0 bubnnorexa LIOK

VIA-rpynmsl. Cepa u eé

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

COCONHCHUA
OO01mmas XxapakTepucTHKa
53 XUMHUYECKUX DJIEMEHTORB 7 bubmuorexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mas xapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 ]_IOK
noIMoTEKa
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
erMHI/II/I " Uux
COCONHCHUA
Hroro no pazgeny 25
Pa3nen 3. MeTa/jibl M MX COeMHEHUS
31 OO6mme cBoiicTBa 4 bubmuotexa [JOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pasznea 4. Xumus 4 OKpysKammas cpeaa
41 BemectBa u Mmarepuasl B 3 bu6nuoreka [IOK
' KW3HH YeJIOBEKA https://m.eds00.ru/7f41a636
Hroro no pazneny 3
PezepBHOE Bpemst 3 bubmorexa [TOK
p P 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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoumnuectBo yacos
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHblie IpakTuueckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
0 pecypcsbl
[Tpenmer xumuu. Ponps xumuu B bubnuoreka [JOK
JKU3HU denoBeka. Tena u 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsiTre 0 METOIaX TO3HAHUS B bubmorexa [JOK
1 0 0 07.09.2023 https://m.edsoo.ru/ff0d22
XUMHH
7e
[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsl B bubnmnorexka HOK
nabopaTopun U MPUEMBI 1 0 1 12.09.2023 https://m.edsoo.ru/ff0d23
oOpailieHus ¢ 1abopaTOpHBIM dc
000pyI0BaHUEM
YucThle BemecTBa U CMecH bubmorexa HOK
. 1 0 0 14.09.2023 https://m.edsoo.ru/ff0d26
Crioco6sb! pa3eneHus cMece ca
[TpakTtuyeckas padora Ne 2
«Paznenenue cmeceii (Ha Brbmrorexa [IOK
. 1 0 1 19.09.2023 https://m.edsoo.ru/ff0d28
IpUMepe OYNCTKHU TTOBAPCHHON 8
COJIN)» o



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

bu6nuoreka [IOK

6 ATOMBI U MOJICKYJIBI 21.09.2023 https://m.edsoo.ru/ff0d2a
6c
XuUMHUYECKHUe AJIEMEHTHI. 3HAK! bubmuorexa [JOK
7 (CHMBOJIBI) XUMHUYECKUX 26.09.2023 https://m.edsoo.ru/ff0d2b
3JIEMECHTOB e8
bubnnoreka IIOK
8 [TpocThie U CIIOKHBIC BEIIECTBA 28.09.2023 https://m.edsoo.ru/ff0d2a
6c
bubmuorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 03.10.2023 https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSHCTBA COCTaBa
BEIIeCTB. XUMHUYecKas popmyia bubmorexa [JOK
10 ' pyya. 05.10.2023 https://m.edsoo.ru/ff0d2e
BanenTHOoCTh aTOMOB a6
XUMHYECKHMX DJIEMEHTOB o
OTHocUTeNbHAs aTOMHAs Macca. bu6mmoteka [IOK
11 | OrtHocutenbHAs MOJEKYISpHAs 10.10.2023 https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBast 10151 XUMHAYECKOTO bubmorexa [JOK
12 A 12.10.2023 | https:/m.edsoo.ru/ff0d35
3JIEMEHTA B COMHEHUHT 0
KomnuectBo BemectBa. Moinb bubmorexa [IOK
13 HeeTRe. OTb: 17.10.2023 | https://m.edsoo.ru/ffod52
MousipHas macca 30
14 DU3NYECKUE U XUMUYECKUE 19.10.2023 bubnuotexa [JOK

sIBIIeHUS. XUMHYecKast peakuuga

https://m.edsoo.ru/ff0d37



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

fa

IIpu3Haku u ycinoBus

bu6nmoreka [IOK

15 | mnpoTekaHHs XUMHUYECKHX 24.10.2023 https://m.edsoo.ru/ff0d3a
peaxiui 16
3aK0oH COXpaHEHUsI MaCChl bubnmnoreka HOK

16 | BemecTB. XUMHUYCCKUC 26.10.2023 https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Beraucienus konmudecTBa, MacChl bubnuorexa [JOK

17 | BemecTBa 1o ypaBHEHHIM 07.11.2023 https://m.edsoo.ru/ffod57
XUMHYECKUX PEaKIHii 08
Krnaccudukanus XuMAIECKUX

eakuuil (coeAMHEeHUs bubmorexa LOK

18 | Peardt 5 : 09.11.2023 | https://m.edsoo.ru/ffod3f
pa3oKeHUs, 3aMEIICHHUS, 34
oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBIN- bubnmnoreka [JOK

19 | osHmuknoneauct. O6o0IIEHUE U 14.11.2023 https://m.edsoo.ru/ff0d40
CHCTEMaTH3aIns 3HAHUM cd
KonTponbnas padora Nel no bubmuoreka [JOK

20 | Teme «BermiecTBa U XMMHUYECKHE 16.11.2023 https://m.edsoo.ru/ff0d42
peaKmum? 90
Bo3ayx — cmech razos. Cocras but6mmoreka [IOK

21 | Bo3myxa. Kucmopom — smemeHT 21.11.2023 https://m.edsoo.ru/ff0d44
1 nipocroe BerecTBo. O30H 8e
DdU3N4eCcKnue U XUMUYECKHUE but6mmoreka [IOK

22 | cBoiicTBa KUCIOpOJa (peaKkuu 23.11.2023 https://m.edsoo.ru/ff0d46

oKucIieHus, ropeaue). [lonstue

14



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

00 okcugax

CniocoOblI Moy4eHus KUCaopoia

O bu6nmoreka [IOK
23 patop 28.11.2023 https://m.edsoo.ru/ff0d49
MPOMBINUICHHOCTH. [I[puMeHeHme 7a
KHCJIOpOJIa o
TennoBoii 3 PeKT XUMUIECKOI
peakuuu, MoHsATUE O bubnuoreka [JOK
24 | TEpMOXMMHYECKOM ypaBHEHHH, 30.11.2023 https://m.edsoo.ru/ff0d47
3K30- U S3HAOTEPMHUYECKUX 90
peaKIusIX
TormuBo (He(Th, Yroib U bubnmnoreka HOK
25 | weraH). 3arpsi3HeHHE BO3/1yXa, 05.12.2023 https://m.edsoo.ru/ffod4c
CIOCOOBI €ro MpeAoTBpalIeHUs 4a
[TpaxTrueckast padota Ne 3 o
teme «llonmydenue u cooupanue bubmorexa LOK
26 i P 07.12.2023 https://m.edsoo.ru/ffod4a
KHCJIOPO/Ia, N3yYCHHE eTO 02
CBOWCTB» ==
Bonopon — anemeHT u nipocroe bubnuoreka [JOK
27 BerecTBo. Haxoxnenue B 12.12.2023 https://m.edsoo.ru/ff0d4d
pupoze do
DduU3nvecKue U XUMUYECKHUE but6mmoreka [IOK
28 | cBoiicTBa BOJOPOIA. 14.12.2023 https://m.edsoo.ru/ffod4d
[IpuMeHeHE BOIOPOA do
bu6nuoreka [IOK
29 [ToHsITHE O KUCIIOTaX U COJISX 19.12.2023 https://m.edsoo.ru/ff0d50

d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Cnioco0sI 1oTy4eHust BOAOPO/Ia B

bu6nuoreka [IOK

30 21.12.2023 https://m.edsoo.ru/ff0d4d
nabopaTopuu
do
[Tpaktuyeckas padora Ne 4 o
teme «llomydenue u cobupanue bubmorexa LHOK
31 ye 26.12.2023 | nhttps:/m.edsoo.ru/ffodaf
BOJIOPO/Ia, U3yUYEHHUE Er0 42
CBOUCTB» T
MossipHBI 00BEM ra30B. 3aKOH Bubmaorexa IIOK
32 P ' 28.12.2023 | nhttps:/m.edsoo.ru/ff0d54
ABoranpo
2e
Brrunciaenus o0néma,
KOJIMYECTBA BELIECTBA ra3a 1o bubmaorexa LIOK
33 B 11.01.2024 https://m.edsoo.ru/ffod55
€r0 U3BECTHOMY KOJIMYECTBY 20
BEIIIECTBA U 00BEMY o
Breruucienust 006MOB ra3oB 1o
ABHEHUIO PEAKIIMY HA OCHOBE Bubmuorexa IIOK
34 | P peardl ° 16.01.2024 | nhttps://m.edsoo.ru/ffod57
3aK0HA OOBEMHBIX OTHOIIIEHUH 03
rasoB 038
Dusznueckre U XUMHUUECKIE bubmorexa LIOK
35 . 18.01.2024 https://m.edsoo.ru/ff0d58
CBOICTBA BOJBI
7a
Cocras ocHoBanuii. [Torstue 00 Bubmorexa ITOK
36 ' 23.01.2024 https://m.edsoo.ru/ff0d59
WHINKATOpaX
e2
Bopna xak pactBopuTes. but6mmoreka [IOK
37 HacelleHHbIe 1 HEHACKILLIEHHBIE 25.01.2024 https://m.edsoo.ru/ffod5h

pactBopbl. MaccoBas 1014

40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

BEILIECTBA B PaCTBOPE

[TpakTtrueckas padora Ne 5 mo
teMe «lIpurorosnenue

bu6nmoreka [IOK

38 | pacTBOpOB C onpeneaEHHOM 30.01.2024 https://m.edsoo.ru/ff0d5e
MacCOBOM J0JIel paCTBOPEHHOTO ba
BEIICCTBA»
KonTponsHas padora Ne2 1o bubnmnoreka HOK

39 | Teme «Kucnopon. Bomopon. 01.02.2024 https://m.edsoo.ru/ff0d63
Boxa» 42
Oxcuppl: cocras bubmmorexa LOK

40 AR ’ 06.02.2024 | https://m.edso0.ru/ff0d66
KJ1accu(uKalus, HOMEHKIaTypa 46
ITony4yenue u XuMHUYECKUE bubnmnorexka HOK

41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX 08.02.2024 https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCHJIOB de
OcHOBaHUsI: COCTaB bubmorexa [JOK

42 ) ’ 13.02.2024 https://m.edsoo.ru/ffod67
KJIacCU(UKAIMs, HOMEHKIIATypa ca
[Tonyyenune u XUMHUYECKHE bubmorexa [JOK

43 qu . 15.02.2024 https://m.edsoo.ru/ffod67
CBOMCTBAa OCHOBAHHIA ca
Kucnorsr: cocra bubmorexa [IOK

44 ) ’ 20.02.2024 https://m.edsoo.ru/ffOdfee
KJIacCH(UKAIMs, HOMEHKIIaTypa )
[TonydeHnue u xuMu4yecKkue Bubmorexa TIOK

45 i 22.02.2024 https://m.edsoo.ru/ffOdfee

CBOMCTBA KHUCJIOT

2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

bu6nuoreka [IOK

46 | cmocoObl mosryueHwus, 27.02.2024 https://m.edsoo.ru/00ad9
XUMHYECKHE CBOMCTBA 474
[TpakTuyeckas padora Ne 6.
Pemienne skcniepruMeHTaIbHBIX bubnnoreka HOK
47 3amay 1o teMe «OCHOBHEIE 29.02.2024 https://m.edsoo.ru/00ad9
KJIACChl HEOPTaHUYECKUX b7c
COEIMHEHUI»
['eneTndeckas CBA3b MEXKIY bubmuorexa [JOK
48 | xiaccaMu HEOPTaHMYECKUX 05.03.2024 https://m.edsoo.ru/00ad9a
COeTMHEHUI 50
O000I11IeHNE U CUCTEMATHU3AIHS bubmiorexa LIOK
49 N 07.03.2024 https://m.edsoo.ru/00ad9c
3HAHUH
b2
AMUHUCTpATHUBHASA bubmorexa HOK
50 g P 12.03.2024 | nhttps://m.edsoo.ru/00adge
KOHTpOJIbHAs paboTa 1a
[TepBble MOMBITKH
KJIACCU(PUKAINN XUMUYIESCKUX Bubmorexa ITOK
51 1 14.03.2024 https://m.edsoo.ru/00ad9of
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX DJIEMEHTOB -
Ilepuonnueckuii 3aK0H U
ITepnonnueckas cucremMa Bubmaorexa ITOK
52 pHO 19.03.2024 https://m.edsoo.ru/00ada5
XUMHYECKHX dj1eMeHToB J[. 1. 2
Menneneesa o
0 OK
53 [Tepuonpl, TpymIbl, TOATPYIIITHI 21.03.2024 bubsmorexa 11

https://m.edsoo.ru/00ada5



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

2C

Ctpoenue atomoB. CocTaB

bu6nuoreka [IOK

54 26.03.2024 https://m.edsoo.ru/00ada3
aTOMHBIX siaep. M3oTombl 42
CtpoeHue IeKTPOHHBIX
000JI04EK aTOMOB DJIEMEHTOB Bubmiorexa IIOK

55 . 09.04.2024 https://m.edsoo.ru/00ada6
[Tepunoguueckou cucremsi /1. M. be
MenneneeBa _
XapakTepucTuka XUMHYECKOTO
dJIEMEHTA IO €0 IIOJIOKEHUIO B Bubmiorexa LIIOK

56 . 11.04.2024 https://m.edsoo.ru/00ada8
[Tepnomuueckon cucreme /1. 1. 24
MenneneeBa _
3nauenue [lepuonnyeckoro
3aKOHA I Pa3BUTUS HAYKU U Bubmiotexa IIOK

57 AP YK 16.04.2024 | https://m.edsoo.ru/00ada9
npaktuku. [[. 1. MenneneeB — 6e
Y4€HBIN, IEAAror U rpaxJIaHuH o
DIIEKTPOOTPULIATEIHLHOCTD Bubmaorexa IIOK

58 poOTPHI 18.04.2024 https://m.edsoo.ru/00adaa
aTOMOB XMMHUYECKUX DJIIEMEHTOB b3

but6mmoreka [IOK
59 Honnasg xuMuueckas cBI3b 23.04.2024 https://m.edsoo.ru/00adac
34

KoBanenTtnas monsipHas Brbmrorexa [IOK

60 p 25.04.2024 https://m.edsoo.ru/00adaa
XHUMHUUECKAsI CBSI3b bs

61 KoBasieHTHas HenonspHas 30.04.2024 bubnmoreka [JOK

XUMHUYECKasA CBA3b

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



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

b9

bu6nuoreka [IOK

62 CTeneHb OKUCICHUS 1 02.05.2024 https://m.edsoo.ru/00adae
28
OKuCINTEIIBHO- bubmorexa LOK
63 1 07.05.2024 https://m.edsoo.ru/00adb
BOCCTAHOBHUTEIIbHBIC PEAKIIHU 076
bubnnoreka IIOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 14.05.2024 https://m.edsoo.ru/00adb
076
KonTponbhas padorta Ne4 o bubnuoreka [JOK
65 | Teme «CtpoeHue aroma. 1 16.05.2024 https://m.edsoo.ru/00adb
XUMHYECKasi CBA3bY 486
. bubmuorexa [JOK
P )
gg | escpeubiil ypoi. O0o0weHHe 1 1 17.05.2024 | https://m.edsoo.ru/00adb
cHUCTEMaTH3alMs 3HAHWI 33
. bu6nuoreka [IOK
P . 0000
67 CSCPBHBIN YPOX © iueHne 1 1 21.05.2024 https://m.edsoo.ru/00ad9c
cHUCTEMaTH3alMs 3HAHUI b2
. bu6nuoreka [IOK
P . 0000
68 C3CPBHBI YPOK ° iu cHue 1 1 24.05.2024 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alMs 3HAHU o6
OBHIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoaundecTBO 4acoB
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KoHTpoJibHbIE IpakTHyeckune
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
[Tepnonnueckuii 3aKoH.
[Tepuoauueckas cucrema bubmorexa HOK
1 PHOA 1 0 0 05.09.2023 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. e
U. Menpieneesa }
3aKOHOMEPHOCTH B
W3MEHCHHU CBOMCTB bubmorexa HOK
2 1 0 0 07.09.2023 https://m.edsoo.ru/00adb6b
XHMHYECKHUX JJIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB h
Knaccudukanus u bubnuorexa [JOK
3 HOMEHKJIaTypa 1 0 0 12.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunasl xumMuueckoil cBA3U U bu6mmorexa [JOK
4 TUIBI KPUCTAITMUECKUX 1 0 0 14.09.2023 https://m.edsoo.ru/00adbac
pemméTox 6
KonTponbnas pabota Nel
no teme «IloBropenue u
5 yri1yOieHre 3HaHu| 1 1 0 19.09.2023
OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnunoreka [JOK
6 XUMHYECKHX PeakUui 1mo 21.09.2023 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
[IonsaTue o ckopoctu
XAMHUYECKON PEAKIINU Brbmuorexa LIOK
7 peaKiu. 26.09.2023 https://m.edsoo.ru/00adbe9
TToHsTHE O TOMOT€HHBIX U N
TeTEPOreHHBIX PEAKIIHAX B
TloHaTHE O XUMUYECKOM
paBHOBecuu. DaKkTOPHI,
BJIMSIIOIINE HA CKOPOCTh Bubmzorexa LIOK
8 . p 28.09.2023 https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 c
[IOJIOKEHUE XUMUYECKOTO -
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEJILHBIE 03.10.2023 https://m.edsoo.ru/00adcad
peakuuu €
Teopus
DIIEKTPOINTUIECKON Bubmiorexa HOK
10 P 05.10.2023 https://m.eds00.ru/00adcd6
nuccormanud. CUIbHbIE U 3
CITa0bIe ANEKTPOIIUTHI -
Hounsle ypaBHEHNS Bubmiorexa [IOK
11 N P 10.10.2023 https://m.edsoo.ru/00add44
peaxIuit g
XUMHYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAaHUU B Bubmiorexa HOK
12 12.10.2023 https://m.edsoo.ru/00add5d

CBETE MpPECTAaBICHUNA 00
AIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconruanu

XUMHYECKHE CBOUCTBA

coJieHi B CBETE bubmuorexka [JOK
13 | mnpexacraBnenuii 06 17.10.2023 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
[TonsiTue 0 TUAPOTU3E bubmmorexa [TOK
14 _ P 19.10.2023 https://m.edso0.ru/00add9d
coJiei
4
bubmuoreka [JOK
600
15 | Qbobmerne i ) 24.10.2023 | https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3HAaHUH 5
[TpakTnyeckas padora Ne 1.
«PelIcHIe bu6mmoreka [IOK
16 26.10.2023 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3amau» -
Konrponbnas padora Ne2
1o TeMe
«DIIEKTPOIUTHYECKAS Eubmiorexa OK
17 P 07.11.2023 https://m.edsoo.ru/00addec
JIACCOIUAITNS. 0
XHUMHUYECKUE PEAKIINHN B B
pacTBopax»
OO0mas xapakTepuCTHKa
ranlg)lreHOBp XI/IMI?/IIIeCKI/Ie Eubmiorexa IOK
18 . ) 09.11.2023 https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa h
19 XmopoBogopoa. ComsiHast 14.11.2023 bu6mmoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJI0Ta, XUMHNYCCKHUC
CBOMCTBA, IIOJIy4ECHHUE,

https://m.edsoo.ru/00adel10
4

MIPUMEHEHUE
[IpakTuyeckas padora Ne 2
mo Teme «llomydenue bubmmorexa [IOK
20 N v 16.11.2023 https://m.edsoo.ru/00ade34
COJISHOM KHCJIOTHI, g
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
ABHCHMSM XHMMHYECKHUX bubmorexa [IOK
21 yp N 21.11.2023 https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 g
PEareHTOB JIaH B U30BITKE B
OO0m1as XxapaKTepuCTHKa bubnmorexa LOK
22 parep 23.11.2023 | https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl a
AmoTponHbie
MOAM(UKAIIMHI CEPHI.
Ha):(oi eHIIfle ce II:I ueé bubmorexa [IOK
23 A N p 28.11.2023 https://m.edsoo.ru/00ade64
COCTMHEHUH B PUPOJIC. N
XHUMHYECKHE CBOMCTBA B
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
24 | (¢usnYecKue U XUMHUYECKHE 30.11.2023 https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
KHUCII0Ta, GU3NYECKUE U bubmorera [JOK
25 ’ 05.12.2023 https://m.edsoo.ru/00adea?

XMMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUU,
JIS)KAIINe B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a

bubmuoreka [JOK

26 | moxyd4eHHs CepHOU 07.12.2023 https://m.edsoo.ru/00adec8
KHCJIOTBI. XUMHUYECKOE a
3arpsi3HEHUE OKPYKAIOMICH
Cpeabl COSTMHEHUSIMH CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 JIOJTM BBIXO/1a TIPOJIYKTA 12.12.2023 https://m.edsoo.ru/00adec8
peakuuu a
OO1mast xapakTepUCTHKA
3J1eMeHTOB V A-Ipymiibl. bubnuorexa [JOK
28 | A3sot, pacnpocTpaHeHuE B 14.12.2023 https://m.edsoo.ru/00adeea
npupoze, Gpuzndeckue u 6
XUMHYECKHUE CBOMCTBA
AMMHMaK, ero pusnveckne bubnuorexa [JOK
29 | U XUMHYECKHUE CBOMCTBA, 19.12.2023 https://m.edsoo.ru/00adf00
MOJTy4YeHHUE U IPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no teme «Ilonyuenue bubmorexa HOK
30 . 21.12.2023 | nhitps://m.edsoo.ru/00adf18
aMMHaKa, U3y4eHHE ero 0
CBOMCTB» =
A30THas KucoTa, eé bu6mmorexa [JOK
31 | ¢usHuyeckre u XUMUYECKUE 26.12.2023 https://m.edsoo.ru/00adf30
CBOMCTBaA 6
K
32 | Hcnonbp3oBaHuE HUTPATOB 28.12.2023 Bubmorexa LO

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPY Karolei
Cpebl COeTUHEHUSIMU
azoTa

|co

®ochop. Okcun dhocdopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 11.01.2024 https://m.edso0.ru/00adf68
buznyecKkue 1 XUMUYECKHE a
CBOIICTBa, MOJIy4EeHUE B
Hcnons3oBanue pocdaron
B KQYECTBE MUHEPAJIbHBIX bubnuorexa [JOK
34 | ynoOpeHuit. 3arpsi3HeHHE 16.01.2024 https://m.edsoo.ru/00adfc2
MIPUPOIHON cpebl 0
docdaramu
Yraepon,
bu6mmoreka [IOK
g5 | PACHPOCTPAHCHNE B 18.01.2024 | https://m.edsoo.ru/00adfd9
npupoe, GU3NYECKue u c
XUMHUYECKHE CBOHCTBA
Oxcunsl yriaepoaa, ux
¢du3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 | cBoiicTBa. DKOJOTHUECKUE 23.01.2024 https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronpHas KUcIoTa u €€ bubmorexa HOK
37 25.01.2024 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [JOK

38 | yruekucioro rasa. 30.01.2024 https://m.eds00.ru/00ae027
KauecTBenHas peakius Ha e
KapOoHaT-HOH"
[TepBOHaYAIILHBIC TIOHSATHUS
00 OpraHu4eCcKux Bubmzorexa LIOK
39 P 01.02.2024 https://m.eds00.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTiepoaa B
Kpemuuii 1 ero bu6mmoreka [IOK
40 P 06.02.2024 https://m.edso0.ru/00ae080
COEIMHEHUSI .
[TpaxTiueckast padorta Ne 5.
Pemenue
DKCHEPUMEHTAILHBIX 3a1a4 Bubmiorexa IJOK
41 P 3 08.02.2024 https://m.eds00.ru/00ae0bf
o TeMe «Baxxnaeinme 2
HEMETAaJLJIbI U UX -
COEIUHEHUS
KonTponbnas padota Ne3
o teMe «BakHeimue Bubmiorexa LIOK
42 13.02.2024 https://m.edsoo.ru/00ae0el
HEMETAJUIBI U UX g
COEIUHEHUS =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [JOK
43 MeTauioB. Merajummueckas 15.02.2024 https://m.edso0.ru/00ae103

CBA3b U MCTAJLJIMYCCKAasA

KPUCTAIUINYECKAS PEIIETKA.

€



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnueckue cBoiicTBa

METaJIOB
XuMHUYECKUe CBONCTBA
METAILIOR bu6mmoreka [JOK
44 ) . 20.02.2024 https://m.edsoo.ru/00ae115
DIEKTPOXUMUYECKUN Psif 5
HAINpPsDKSHUH METaJUIOB a
[ToHsiTHE O KOPPO3HH bubmmorexa [TOK
45 PP 22.02.2024 | https://m.edsoo.ru/00ae127
METaJIJIOB 3
OO6m1me crocoObl
MOJIyYCHHUST METAJIIIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
46 | ypaBHEHUSIM XHMHYCCKHUX 27.02.2024 https://m.edsoo.ru/00ae115
peaKIuii, eClIi OJUH M3 6
pPEareHTOB COICPIKUT
PUMECH
bu6mmoreka [IOK
47 | IllenoyHble METAILIBI 29.02.2024 https://m.edso00.ru/00ae14b
2
OKCH/IBI ¥ THIPOKCHIBI bubmorexa [TOK
48 P 05.03.2024 | https://m.edsoo.ru/00aeldb
HATPUS U KaJIHsI »
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 | MeTaUIBl — KAIbIUH U 07.03.2024 https://m.edso00.ru/00ael5e
MarHui 8
50 Baxwnelimue coemuHeHUs 12.03.2024 bubmuoreka [JOK

KaJIbI[HS

https://m.edso0.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|co

O060061EeHNE U

51 . 14.03.2024
cHUCTeMaTu3aIus 3HaHUI
K&cTkocTh BOJBI U bubmorexa HOK
52 . A 19.03.2024 https://m.edsoo.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 | 1o Teme "XKECTKOCTH BOJIBI 21.03.2024 https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 | AmoMmuHMIA 26.03.2024 https://m.edsoo.ru/00aelc6
4
AmMpoTtepHble cBOMCTBA bubmorexa HOK
55 P 09.04.2024 https://m.edsoo.ru/00aelc6
OKCHJa U THIPOKCH]IA 4
bu6mmoreka [JOK
56 | Xemeso 11.04.2024 https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMAPOKCUIBI U bubnnoreka [JOK
57 | comm xenesa (1) u xxenesa 16.04.2024 https://m.edsoo.ru/00ae35e
) 6
5g | Odobuweitne ) 18.04.2024
cUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast paborta Ne 7.
Pelwerie bubmuoreka [JOK
59 23.04.2024 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BakHeiimue

8



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

METaJJIbI U UX
COCOAUHCHUS

Beruucnenus no
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuii, €CJid OJJMH U3
peareHTOB J1aH B U30BITKE

bubmuorexa [JOK

60 25.04.2024 https://m.edso0.ru/00ae175
WJIH COJICPIKHUT IIPUMECH. 0
Brruncienns maccoBoit -
JIOJTM BBIXO/1a TIPOJIYKTA
peaxiuu
gy | O0oOuermen 5 30.04.2024
CUCTEMATU3ALMS 3HAHUN
KonTponbnas padota Ned
62 no teMe «Baxkueiimne 02.05.2024
METAJUIBI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnunorexa [JOK
63 [MOBCEAHEBHON XU3HU 07.05.2024 https://m.edso0.ru/00ae3f5
YyesjoBeKa 0
XUMHYECKOE 3arpsI3HEHUE BrbmroTera IOK
64 3arp 14.05.2024 https://m.eds00.ru/00ae427
OKPYXKArOIIeH Cpebl 0
Posb XuMHUU B pelIEHUU Bubmiorexa LIOK
65 P 16.05.2024 https://m.eds00.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIN ypoOK. 17 05.2024 bubnmoreka [JOK

0O000menue n

https://m.edso0.ru/00ae0d0



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

cucTeMaTu3alus 3HaHui a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EeHNE U 1 21.05.2024 https://m.edsoo0.ru/00adb33
cucTeMaTu3alus 3HaHui c
Pe3epBHBIii ypOK. bubnmoreka [JOK

68 O06o0061IEHNE U 1 23.05.2024 https://m.edsoo.ru/00ad9ch
cucTeMaTu3anus 3HaHUil 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienme»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Xumus : ypoku B 8 kitacce : nocodue st yuutens /H. H. ['apa

Xumus. Ypoku B 9 kiacce : nocooue nist yuurens /H. H. T'apa

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru






