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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
COCTABJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPeACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe eaepalbHOl paboyeil mporpamMmbl
BOCIIMUTAHUS U C YYETOM KOHIICHIUU MPENOJaBaHusl Y4eOHOTO MpeaMeTa « XUMHUSH)
B 00pa3oBaTeNbHBIX opranm3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENSIX, OOIIeW cTpareruu
oOy4eHMs, BOCHHUTAHUS W PA3BUTUS OOYYaIOIIUXCSA CPEACTBAMU Yy4EeOHOTO
npeaMera, YCTaHaBJIMBAECT 00s3aTeNbHOE MIPEAMETHOE COJIEpKaHMUE,
IpeaycCMaTpuBaeT pACIpENEICHUE €ro IO KiaccaM M CTPYKTypHUpPOBaHUE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTEPUCTUKU COJIEpKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHS XHUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanuzaiu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yabpTaTaM 00y4YeHUs XMMUU Ha YPOBHE 1ieJiel U3yueHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEJIbHOM JI€ATEIbHOCTH OOYYarolerocss MO OCBOEHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHMHUHU CIYXXKUT OCHOBOW JJisi (OPMHUPOBAHMS MHUPOBO33PEHUS
o0Oy4Jaromierocsi, ero MnpejcTaBiICHU 0 MaTepUATLHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSX
SHEPrUM U 00 HSBOJIIOIMU BEILIESCTB B MPUPOJE, O MYTSIX PEHICHUS TJIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealu3aluyd  BO3MOXHOCTEW  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYpPbI JUYHOCTH, €€ 0011el U (QYHKIIMOHATILHON IPAaMOTHOCTH;

BHOCUT BKJIaJ, B (hOPMUPOBAHUE MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CAMOCTOSITEIBHOM  y4eOHOM  JESTENbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCIICOBATEIbCKAX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCHOHATBHOM JACATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETIOCTHOTO B3JIsiIa HA €IMHCTBO NPHUPOJIBI U YEIIOBEKA, ABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3oBaHHe 00y4aIOMUXCS.

JlanHbple HampaBiieHUs B OOYYEHHH XHMHH OOECIEYMBAIOTCS CHEIU(UKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  MeJaroru4ecku
a/IalITUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUHU Ha OMPECIEHHOM JTare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX ITOHSATHN
OPraHUYECKON XUMHH.

CTpykTypa coiepkKaHus MPOTPaMMBI MO XUMHH C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOTIO Ioaxoaa K €€ usydeHuro. CoaepikaHHue CKIaAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ O3TH CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPE/ICTABICHUI
pPa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMHUMU;

— Y4E€HHS O CTPOCHHUH aTOMa U XUMUYECKON CBSI3H;

— TpeICTaBIeHUA 00 BIEKTPOJUTUYECKON AHUCCOLUMAlMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (PYHKIMH OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNAS] O XUMUYECKOM COCTABIIAIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHCTeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3yueHue XUMUU TPOUCXOIAUT C MPUBICUYECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKaAIOMMUA MUDPH,
«buonorus. 5—7 knacce» u «Duzuka. 7/ Kiacc.

[Ipy wu3yuyeHUM XUMHHM TMPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIBHOCTH YE€JIOBEKAa U KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHN KYJbTYPHI.
3amaya y4eOHOTO TpeaMeTa COCTOMT B (POPMUPOBAHWUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUYSCKHUX ITOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMpPOBO33PEHUYECKOr0 XapakTepa, f3blka HAyKH, B
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OpUOOIIEHNH K HAay4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MMO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHWH B Y4YEOHO-IIO3HABATEIIbHOW M y4EOHO-UCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHMM NpPaBWJ O€30IacHOr0 OOpalleHHs C BEIIECTBAaMHU B
MOBCEIHEBHOM JKU3HM.

[Ipy M3yyeHUM XUMUU HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HaYeHHE MPUOOPENN TaKue IeId, KakK:

— (OpMHUPOBAHHWE WHTEIUIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YecKoe MpHOOIeHHE
oOydaromuxcss K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMsI, (POPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCciaoBHil, CTOCOOCTBYIOIIMX MPUOOPETEHNIO 00YUYaIOIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWSA W CAMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUYCHHUE MJIs
Pa3INYHBIX BUJOB JI€ATEIBHOCTH;

— (¢opmupoBanue o0meld (QyHKUMOHAIBHOM M €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSACHATH M OIICHUBATH SIBJICHHUS
OKpY>KaIoIlIeT0 MHpa, WCIOJb3Yys 3HAHUS W OIBIT, MOJYYCHHbIE NMPU H3yUYEeHUU
XMMHH, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JKHU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaloluXcs T'yMaHUCTHYECKMX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH OKOJIOTHUYECKU
L€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEeH MPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MUIS W HANPABIEHHOCTH AATBbHEHIIIETO
oOyueHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I HM3Yy4YEHHS XHMHUHU Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBanusi, coctaBisieT 136 yacos: B 8 kiacce — 68 vacos (2
yaca B Hezlelno), B 9 kimacce — 68 vacoB (2 vaca B Heemio).



COJAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Ponbh XUMUM B J)KU3HH YeJIOBEKa. XUMHS B CUCTEME Hayk.
Tema wu BemecTBa. PuU3NUYECKHWE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeToAax Mo3HaHHS B XUMHUHU. UHCTHIE BelIeCTBa U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI W MOJIEKYJIBl. XHWMHUYECKHE dJIeMEHTHl. CHMBOJBI XUMHUYECKUX
a5ieMeHTOB. [IpocThie U CII0KHBIC BENIECTBA. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumudeckasi ¢GopMyia. BaJeHTHOCTP aTOMOB XHWMHYECKHUX DJICMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENBbHAS MOJIEKYJISIpHast Macca. MaccoBasi 10JII XUMHUYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
Macchl M 4YHCJa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacuérsl mo dopmynam
XUMUYECKUAX COCTUHEHUHN.

du3nyecKkne U XMMUYECKUE SBICHUS. XUMUYECKasl peakiusa 1 e€ MPU3HAKH.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaAKINil (COeTMHEHUS, PA3I0KEHHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepuMeHm:

3HaKOMCTBO C XMMHYECKOW IMOCY/0, MpaBUIaMH pabOThl B JTabopaTopuu u
npuémMamMu o0palleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBaHUEM, U3YUCHUE U OIMUCAHUE
bu3nUecKkux CBOMCTB 00paslloB HEOPraHMYECKUX BEIIECTB, HAOII0/IeHNE
busnueckux (IIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYyIKe,
KATICHUE M KOHACHCAIMSA BOABI) U XUMHUYECCKUX (TOPEHHE CBEYH, MPOKATUBAHUC
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mea C KHCIOTON) SBIEHUH, HAOII0IeHUE U
OMKMCAHKWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pa3joXKeHUe TUAPOKCUAA
meau (I1) mpu HarpeBanuu, B3aMMOJCHCTBHE kele3a ¢ pactBopoM cosr meau (11),
U3Y4YEHUE CIOCOOOB pa3JeeHHs] CMEcel: ¢ MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BBIMIApMBaHUE, TUCTWIALNA, XpoMaTtorpadus, TpoBeaeHINEe OYNCTKH TTOBAPEHHOU
COJIM, HaONIOJICHWE W  OINUCaHWE  pEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHE MOJENEH MOJEKYII
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npecTaBuTe M HEOPraHNYECKUX BelIECTB

Boznyx — cMech razos. CocrtaB Bo3ayxa. Kucimopoa — anemMeHT U mpocTtoe
BenlecTBo. HaxoxxnaeHuwe kuciopona B Hpupone, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme kucimopoma. CrocoObl
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MOJIyYeHHUST KHUCIIopoZa B JjabopaTopud W TMpOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aioTporiHasi MoaAu(pUKaIUs KUCIOPOa.

TemnoBoir 3(Q(}eKT XUMHUECKOW peaklud, TEPMOXUMUYECKHE YpPABHEHUS,
DK30- M DJHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arpsA3HCHHE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdeKTa, pazpyileHrne 030HOBOTO CIIOSI.

Bopopon — anemeHT m mpocroe BemecTBO. Haxoxaenue Bomopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxy4yeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pacTtBopuTelib. PacTBOpEI.
HaceolllieHHbIe M HEHACBIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji BelecTBa B pacTBOpe. XMMHUECKHE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pacTBOpoB B IpupoZie U B )KU3HH 4YesioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOIAHBIX BOJI.

Knaccuduxanus nHeopranndeckux coeauHeHui. Oxcunbl. Knaccudukainms
OKCUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpazyronme. Homenknatypa oxcunoB. ®duznueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHMN. PU3NYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kuciaor. @usznyueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan akruBHocTm MmerammoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coneil. @U3NYECKME U XMMHUYECKUE CBOMCTBA COJICH.
[lonydeHue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOJIYUYCHHE,
coOupaHue, pacrno3HaBaHUE U U3YyYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCJIOBHS BO3HUKHOBEHHUS W
NpeKpalieHuss TopeHus (Mokapa), O3HAKOMJICHHE ¢ o0O0pa3liaMH OKCHUJIOB H
OMKMCAHWE WX CBOMCTB, IMOJydYeHHE, COOWMpaHUE, pAaCIO3HABAaHWUE W H3yUCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocicTBre Bojgopoaa ¢ okcuaom menu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIOJICHUE OOpa3lloB BEIIECTB
KOJMYEeCTBOM 1 MOJb, HCCIEOBAaHWE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEUIECTBA, B3AMMOJCICTBHE BOJbI C METaJLLIaMU
(HaTpueM ©  KaiblueM) (BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPHUANIOB),
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UCCJIEIOBaHNEe O0pa3lloB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOIIOICHNE M3MEHECHHSI OKPACKU MHANKATOPOB B PACTBOPaxX KHUCJIOT U IIEIIOYEH,
u3ydeHrne B3amMmojelictBus okcuaa memam (I1) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMHi, pPEakUUil HEUTpalM3aluM, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJla JIPYTMM W3 PacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxkHeWmme KiIaccbl HEOPraHUYECKUX
COEIMHECHUI.

IHepuoauueckud 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBbie TOMBITKM KiIacCU(PHUKAIMA XUMHUYECKHX 3JieMeHTOB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U IIEJI0YHO3EMEIIbHBIE METaJLIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIEe 00pa3ytoT aM()OTEpPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JiauHHONepuoAHas  (OpMbI
[lepnognueckon cucteMbl xuMuueckux emMeHToB . Y. Menneneesa. [leprnoasr
u rpynmbl. DOu3nyeckuil CMBICH MOPSAIKOBOTO HOMEPA, HOMEpPOB IlepuoAa H
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAaep. M3oronsl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000JI09eK aToMoB  TepBbIX 20 XWMHUYECKHX  DJIEMECHTOB
Ilepuonnueckoii cucremsl J[. WM. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
AJIEMEHTA IO ero nosnoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUsI paJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHsA Hayku W mnpaktuku. . YI. MennpeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (mosisipHass W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX ATIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tpornecchl OKUCIIEHUSI U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mescnpeomemmoie ceazu



Peanuzammsi MEXNpeaMETHBIX CBS3€H MpU M3y4YeHWM XUMUKU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 WCIIONh30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U TOHATHM, SBJISIIOIIMXCS CUCTEMHBIMU JIJII OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAay4dHBIM (pakT, TUIOTE3a, TCOpHUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoaUudHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnkKa: marepus, aroMm, D3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIH],
W30TOIIbI, PAAUOAKTUBHOCTb, MOJICKYJA, JJICKTPUYECKUMN 3apsjl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe€ COCTOSIHME BEIECTBA, a3, (U3UUYECKUE BEIUMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadms: armocdepa, rtuapochepa, MHUHEpaAIbl, TOPHBIC IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnognueckuii 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHH CBOMNCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPHUOJOB, KAIMSA, KAUIBLIHUSA HW HX
COCMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Illepromnueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BHJIbl XHMHYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOVMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanys XMMUYECKUX PEaKIIUA 10 pa3IMIHBIM IIPU3HAKaM (110 YHUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIHUM BEIIECTB, MO TEIJIOBOMY 3(]deKkTy, Mo
W3MEHEHUIO CTENEHEW OKHMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
y4acTHIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE
YPaBHCHUHA.

[Tonsitue 0 ckopocTH xuMuU4eckod peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusx. [ToHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonstue o karanuse. [lonatue o xumuueckoMm paBHOBeCcUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMUA W MOJIOKEHHE XHUMHUYECKOTO

pPaBHOBECHS.
OKUCANTENbHO-BOCCTAHOBUTEbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLUH. CocraBieHue  ypaBHEHUI
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OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  HUCIOJIB30BAHHUEM  METOJAA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALUU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMM BEMIECTB C PAa3JIMYHBIMU BUJIAMH
XUMHU4ecKoi cBsizu. CTeneHb auccounanuu. CUIIbHbBIE U CIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HOHHBIC YypaBHEHUs peakiui. CBoICTBa KHUCIOT,
OCHOBAaHMM W coOJeil B CBeTe MPEICTaBICHUNA 00 BJIEKTPOJIUTUYECKON
nuccounanuu. KauecrBeHHble peakini Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETAUIOB (rpaduTa M aiMasza), CI0KHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PANIMUHBIX (PAKTOPOB, HCCIEIAOBAHUE DJICKTPOMPOBOIHOCTU
pacTBOPOB BEIIECTB, IMpOIECCa AUCCOLUMAIMUA KHUCJIOT, WIEJIOYed U COJer
(BOBMOKHO  HCIOJIb30BAaHME  BHUJEO MATEpPHUAIIOB), TPOBEACHUE  OMbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  OoOMeHa
(oOpa3zoBaHMe oOcajaka, BBIJCIICHHE Ta3a, OOpa30BaHUEC BOJBI), OIBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pasiioKEeHUs, COCIUHEHMs ), paclO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKUWd HAa HOHBI, PEIICHUE
DKCIIEpPUMEHTAJIBHBIX 33/1a4.

HemeTaJyuibl U X COeIMHEHUS

OOmast xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHrue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha TpUMEpe  XJiopa
(B3aMMOJIEHiCTBUE C METa/llaMHU, HEMeTajulaMH, I[Iejo4amu). XJIOpPOBOIOPO/I.
CosnisiHass KUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJydeHHE, NpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeka. BakHeilllme XJIOpuabl U UX
HAXOXJCHUE B MPUPO/IE.

Oo6mas xapaktepuctuka 31emMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHEe, (PU3HYECKUE U
XAMHUYECKUE CBOMCTBA. OKCHUIIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHas xwuciora, (QuU3MUECKHe U XHMHYECKHE CBOMCTBa (00IIME Kak
MPEACTaBUTENS KJlacca KHUCIOT U crneruduyeckue). XUMHUYECKUE PEaKIluH,
JeXalyue B OCHOBE MMPOMBIIUICHHOTO CMOCO0a TMOJTYYEHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONM CEpHOM KUCIIOThI, KAUECTBEHHAs pEaKLMs Ha
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cyabdar-uoH. Haxoxaenue ceppl M €€ COENMHEHUN B MpUpOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpelbl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 35ieMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
duznyeckue u xumMuyeckue cBoiictea. KpyroBopot a3ora B npupojae. AMMUak, ero
dusznyecKkrue U XMMHUYECKHE CBOMCTBA, NOMyueHue U nmpuMenenne. Conu aMMOHus,
ux (GU3MYECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoyydyeHue, (pu3nyeckue M XUMUYECKUE
cBOlicTBa (0OIIME Kak TMpEACTaBUTENsl Kiacca KUCIOT M cHenupUuyeckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MMHEPAJIbHBIX
yaoOpeHuil. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpeabl COEAMHEHUSAMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, NOuBbl U BopoémoB). Docdop,
aoTpornsele Moaupukamuu ¢docdopa, (uMUECKUe M XMMHUUYECKHUE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kucinora, Gpu3HIECKUE U XUMUICCKUE CBOWCTBA,
nosyuenue. Mcnons3oBanne GpocdaToB B KAYECTBE MUHEPAIbHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 31emMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOJ,  aJUIOTPOIIHbBIE
Moau(UKalMKM, pPACIpPOCTpaHEHHE B NpPUpPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npupojae. OKCUabl yriaepoja, ux
du3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHE MpOoOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rm00anbHOTO TMOTEIJICHHUS KIUMAaTa, MMapHUKOBBIM
addekr. YronpHas KUCIoTa U €€ COoMM, uX (PU3NYECKUEe W XMMHYCCKHE CBONCTBA,
noyiyyeHue u npuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayaibHbIE TOHATHSA 00 OPraHMYECKUX BEUIECTBaX KakK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJIEH, 3TAHOJI, IJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, NPUPOAHBIA Tra3, HEPTh),
IPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B OKM3HM YEJIOBEKAa. MaTepuallbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTMHEHUN.

KpemHunii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJYyYEHUE U
npuMmenenne. CoenuHeHUs KpeMHUs B mpupoje. OOmiye mnpenctaBieHus 00
okcuae kpemuus (IV) u kpemuueBoii kuciaore. CHIMKATBl, UX HCIOJb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeillre CTpouTeNbHbIE MaTepuaibl: KepaMHukKa,
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CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaeMbl 6€30macHOT0 MCIOJIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3l0B HEOPTAHUYECKUX BEUIECTB, CBOMCTB COJISIHOM KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAMOIMKE (U3MUECKHE U XHUMHYECKHE CBOWCTBA
rajJoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C O00pa3laMu XJOpPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
oOpaslamu cepbl M €€  COEOUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTIuMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW PeaKIuu Ha CyJIbdaT-
WOH W HAOJIOJieHWEe TMpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHWE C (DU3UYECKUMU
cBoiicTBaMu azora, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOIb30BAHUE
BHUJICOMATEpUAIIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yAOOpPEHUM, MOITyUEHHUE,
coOupaHue, paclio3dHaBaHWE W M3y4YEHHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX pPEaKIuii Ha MOH aMMOHMS U (ochaT-uOH U HU3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX PpeIIETOK anMasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTHBOra3a, MoJydeHHe, COOMpaHue, pacro3HaBaHUE U M3YUYCHHE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBEICHUE KAaUYeCTBEHHBIX pEakIMii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MNPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS).

MeTaJibl 1 MX COeIMHEHUS

OO01mmast XxapakTepuUCTHUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUH
ux nonoxeHus B Ilepmommyeckord cucreMe XUMUYECKMX 3yeMmeHToB [[. U.
MenaeneeBa u cTtpoeHusi aToMoB. CTpoeHrE MeTa/uioB. MeTtannuueckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXUMHYECKUU  psif
HaMpsHKEeHUN MeTauioB. PU3nYecKre U XMMUYECKHUE CBOMCTBa MeTaiuioB. O01mme
CIOCOOBI TIONTy4YeHUs MeTauioB. [loHsATHE O KOppPO3WKM METANIOB, OCHOBHBIE
crocoObl 3anuThl WX OT Koppo3uu. CiuiaBel (CTajib, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTambl: onokeHue B llepuoguueckon cUCTEME XMMHUYECKUX
anementoB /. M. MenpaeneeBa, CTpoeHUE WX aTOMOB, HAXOXKJIEHHE B IPHUPOJIE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJbI U
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TUJIPOKCUABl HaTpuss W Kanud. l[IpuMeHeHne mEeno4YHbIX METAUIOB U UX
COCJIMHCHUU.

[[lenoyHno3emMenbHblE METAUIbI MarHuid MW KaJbLIMW: IIOJIOKEHHE B
[Tepuomnueckont cucreme xumudeckux aneMmeHtoB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaxX0XJeHUE B Npupoje. PU3NUeCKre U XUMHUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelide coeIuHEHUS Kalblusg (OKCUJA, TUIPOKCHUI, COJH).
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTPaHEHUS.

AJTIOMUHUN: TI0J105keHKE B [leproindecKkoil CucTeMe XUMUYECKUX AJIEMEHTOB
. . MengeneeBa, CTpOEHUE atoma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMHUYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIC CBOMCTBAa OKCHJIA M THIPOKCH]IA
AJIFOMUHUSL.

Keneso: nonmoxenne B [leprognueckon cucteMe XUMHUYECKUX JIEMEHTOB /l.
. MenpgeneeBa, CTpoeHME aToMa, HaxoXJaeHue B npupone. Duzmueckue u
XMMHYECKHE CBOMCTBA kese3a. OKCHIbI, TUAPOKCUIBI U comu keiesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJTyUCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME ¢ o0pa3llaMud METAIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3UMH  METALIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJBb30BAHUE BHUICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLECCa TOPECHUS Kele3a B KUCIOPOAE
(BO3MOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMid Ha MOHBI: MarHus, KajablMs, aTlOMUHHUS, ITMHKA, Keje3a
(1) u xene3a (111), meau (1), HaGIFOIEHUE W OMTUCAHKE TPOILIECCOB OKPAITMBAHHUS
IJJaMEHH WOHAaMU HaTpusi, Kaius W Kajidblusid (BO3MOXKHO HCHOJb30BAHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3aJ71a4d M0 Teme « Baxkneiimme
METAJUIbI U KX COCTUHCHUS.

XHMUA ¥ OKpPY:KaUIas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HHM YENIOBEKa. be3omacHoe
HCIIOJIB30BaHUE BEIIECTB M XUMHYECKUX peakiuil B ObiTy. IlepBas momoris npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpenesibHas AOIMYyCTHMAast
KOHIIeHTpalus BemiecTs, aanee — [1/K). Poab xuMun B pemieHrn 3K0I0THYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuasioB (CTEKIIO, CIUIAaBhl METAJUIOB, MOJMMEPHBIS
MaTepualbl).

Mesricnpeomemnuwie céasu
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Peanuzanuss MeXnpeaMeTHBIX CBs3e€d NMpU HM3y4YeHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHN, SBJSIONINXCS CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOwue ecTecTBEHHO-HAy4YHbIE TMOHATUSA: Hay4YHbIA (akT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKalusg, TMEePUOAUYHOCTh, HAOIIOCHUE,
OKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: marepus, aTroMm, OJEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHI,
U30TONBI, PAJHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsii, NPOBOJHUKH,
MOJyIPOBOJHUKH, JTUDJIEKTPUKH, (OTOAIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILIECTBA, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKas
pemérka, CIuiaBbl, (pU3MUYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, Oumocdepa, 3KOCHCTEMA, MUHEPAIbHbBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATETIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE MOPOABL,
II0JIE3HBIE UCKOIAEMbI€, TOIIIMBO, BOJHBIEC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOTPAMMbI OCHOBHOTO  OOIIEro
o0Opa3oBaHUsl JOCTHTalOTCs B Xo0/€ OOy4eHUs XMMHUM B €IUHCTBE Y4eOHOU u
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlIeCTBE MpaBUJIaMd M HOPMaMd TMOBEICHHUS M CIOCOOCTBYIOT Mpoleccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMAIU3AIIUU O0YHAIOIINXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUM U
pacIIMpEeHUE OIbITA ICSITETBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTpMoOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJEAWIO, MOHUMAaHUS 3HAYCHHUS XUMUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTU BIAAETh AOCTOBEPHOW MH(pOpManuen o
MEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPaKAaHCKOr0 BOCITUTAHMSA:

MPEJICTABJICHUS] O COLUHUAIBHBIX HOPMAaxX MW NpaBWwiIaX MEXJIMNYHOCTHBIX
OTHOIIIEHUI B KOJUJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  YYEOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYruxX  BHAAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW MESITENbHOCTH MPH
BBITIOJIHGHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJIHEHUH XWMHUYECKHUX
HKCTIIEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOITIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpollecC€ OTOM y4eOHOM NEeSITeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IIOBEJCHHE U IIOCTYIIKM CBOHUX TOBApHUILEH C IO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MIO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIOLINE
OCHOBY JIJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MUpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XMMHUHU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU MO
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHUS HAOIIOAEMBIX IPOIIECCOB W SIBICHHUIM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW W YUTATENHCKOM KYJIBTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHONW pabOThl C Y4YeOHBIMM TEKCTaMH, CIPaBOYHOU
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JUTEPATypOi, JOCTYNHBIMU TEXHHUYECKHMMH CpEACTBAaMH HUHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0 W MO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM M  HCCIIEN0BATENbCKON
JESTEIbBHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH M YPOBHS OOy4eHHMs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHME IICHHOCTH JKW3HHM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pOBBIA 00pa3 KW3HHU, OCO3HAHWE MOCIEACTBUHA U
HENPUATHE BPEIHBIX NPUBBIYEK (YIOTPEOIEHUS aJIKOrOJIsl, HAPKOTUKOB, KypEeHUS),
HEOOXOJMMOCTH COONIIOJIEHUsI TpaBuil OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKHMH BEIIECTBAMU B OBITY U pPEaJbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJia pa3IudHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIJOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHUs MPEAMETHBIX 3HAHUW [0 XHWMHUH, OCO3HAHHBIA BBIOOP
WHIUBUYAJIbHOM TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHON npoheCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTB aJallTUPOBATHCS B IPO(ECCUOHATBHOU CpEIE;

6) IK0JIOrHYeCcKOro BOCIIUTAHNS

HKOJIOTUYECKU LEJIeCO00pa3sHOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAHUs, TOHUMAHUE LEHHOCTH 3710POBOr0 U
O6e3omacHoro oOpa3a >KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOACHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3a1a4, CBI3aHHbIX C OKPY Kaloled TPUPOIHON CPEAOU, AJIsI TIOBBIIIECHHUS
YPOBHSI ~ AKOJIOTMUYECKOM  KyJbTYpPhl, OCO3HAaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTed HMX PEeLIEeHUs MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTMYECKOTO MBIIUICHHS], YMEHHSI PYKOBOJCTBOBAaTbCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
GbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIE TMOHATHS (3aKOH, Teopus,
NPUHLIMII, TUIIOTe3a, PakT, cCUCTeMa, MPOIeCcC, IKCIIEPUMEHT U APYTOe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHUM U3 ATUX MPEeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOM
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HAy4YHOW KapTHHE MUPA, U YHUBEPCAIbHbIC YUCOHbIC NCUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOpHIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHMPOBAHUIO U OCYUIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHSI HCMOJb30BaTh NPUEMBI JIOTMUYECKOTO MBIIUICHUS! MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATUM (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU TOHSATHUSIMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OTACJIBbHBIX (DaKTOB M SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEPUH ISl KJIacCU(PUKANNK XUMHUYECKUX BEIICCTB M XUMHUYCCKUX PEaKIIHi,
YCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE pacCyKIeHUs (MHIYKTUBHBIC, JEAYKTHUBHBIC, TI0 aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIb3YEMbIEC B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ JJIEMEHTa), XUMHU4eckas (opMyna W ypaBHEHHE
XUMHUYECKOW pEeaklui — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj/lad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKUA M3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECCTB U XUMHUYECKUX PEaKIIHii,
BBIABJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJCTBEHHBIC CBSI3M W
MIPOTHUBOPEYUMS B U3yUAEMbBIX MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciiegoBarTe/bCKHe 1eCTBUS:

YMEHHME HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXke B KayeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHU;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOMoJaTh 3a XOJIO0M IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyJIUpOBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOIO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTIaHHOM padoTe.

Pa6ora c nndopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh WU MHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M ()OPM TPEACTaBICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh MPOTUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;
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yMEHHE TPUMEHSATh Pa3lInYHbIe METOJBl U 3alpOChl IPU MOUCKE M OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3aau ONpeAeaEHHOro THIA, TPUOOpPETEHUE OMbITa B
00JaCTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCHOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANIbHYIO (pOpMY MpeacTaBieHrs HHGOpMAIUN U
WUTIOCTPUPOBATh pEIIAEMblE 3aJayl HECIO0XXHBIMH CXEMaMH, JAuarpaMMaMH,
npyrumu ¢popmaMu rpaduKu U UX KOMOWHAIUSMU,

yMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOUW U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKPYXaroWEed MNpHUpPOJIHON
CpEBbL.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

yMEHMs 3a/JaBaTb BONpPOCH (B XoAe juanora U (WIM) JAUCKYCCUH) IIO
CyllecTBy  oOcyxaaemMoill  Tembl, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBIOJIHEHUS PEIJIOKEHHOH 3a/1a4u;

YMEHUSI  NPEJCTaBIsATh  MOJYYEHHBIE  pe3yJbTaThbl  IO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpPHOIO OIbITA,
1a60paTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, YU4€OHOTO MPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIENOBAaTEIbCKOM  JECATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPoOJeM Ha OCHOBE yuéTa OOUIMX HMHTEPECOB M COTJIacOBaHUs
no3unui (00Cy X aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, ONPENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHHE CaMOCTOSITENIBHO ONPENEATh LEIN ACSITEIBHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BIOMpaTh Hanbosee 3pGEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aITOPUTM JEUCTBUW NIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBICHHOW II€JNH, YMEHHUE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW (enepanbHON paboyeil mporpaMMonu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIMMHCS Hay4yHbIE€ 3HAHUS, YMEHUS M CHOCOOBI
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NEUCTBUN, CcHenuPUIECKue [ MPEAMETHOM o00JacT «XUMHUS», BUIBI
JEATCIBHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HaHMS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO ¥ MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CHTYAITUsX.

K koHIy oOydenus B 8 kjiacce npeIMETHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIA:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX MOHATHUM: aTOM, MOJEKYIa,
XUMHUYECKANA 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peakiusi, Kilaccupukaius peakiui: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETJIOBOM 3(h(PeKT peakiumu,
AIpO aToMa, HJIEKTPOHHBIA CIIOMl aroma, aToMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAs W HEMOJSpHAs KOBAJCHTHasl CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHHOH, PacTBOpP, MaccoBas JI0Jsl BEIIECTBA
(poreHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
MPUMEHSITh ATU TTOHSATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAIICHUN;

e HCIOJb30BAaTh XHMHYECKYI0 CHUMBOJHUKY [UJIsl COCTaBieHHUS (popmyl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIU;

e ONpENENATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKUCIIEHUSI  DJIEMEHTOB B  OWHApHBIX  COEJAUHEHUSX,
NPUHAIJIEKHOCTh BEUIECTB K ONpPENEIEHHOMY KJAacCy COEIMHEHHMH 10
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGCHTHAsT W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIcia Ilepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DAJIEMEHTOB OT uX ToJiokeHusi B llepuonnueckoit cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢dopmy Ilepuonnueckon
CUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3jiuyaTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OOJBIIME TEPHOJBI, COOTHOCHUTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomuueckass cucrteMa XmMUYeckux odnemeHTtoB J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YUCIIO AICKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYCCKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPIKAasl OMMCAHUE IPUMEPAMH MOJICKYJIIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHX IMPEBpalllCHU B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJBSIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »JJIEeMEHTa 10 (dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSATh OCHOBHBIC OTIEPAIMN MBICTUTEIBPHON NEATCITbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHEe, CHUCTEMATHU3allUI0, KiacCU(pUKAIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHHs] CBOMCTB
BEIIECTB M XHMHUYECKUX pEeaKIui, EeCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICTUPOBAHHE, AKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIieIoBaTh  TIpaBWJIaM  [OJb30BaHUS ~ XUMHUYECKOHM  MOCyAOd U
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakKe TMpaBWiaM OOpalleHusl C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUIUSIMH TIO BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB TIO0 TOJYYECHHUIO W COOUpPAHHIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEACTEHHOM MAacCOBOW JOJIEH PAaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHI IO
pacro3HaBaHWIO PACTBOPOB MIEIOUYEH M KUCIIOT C MIOMOIIBI0 MHANKATOPOB
(;takMmyc, dheHondTaiend, METUIIOPAHXK U JPYTHE).

K xonIy oOydenwus B 9 kjiacce mpeIMETHBIC pe3yIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKUX MOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasi PeaKIMsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3¢ (deKT
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAST IUCCOLMALMA, PEAKIHUH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U

19



HEOOpaTUMBIE PEaKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTAaHOBIICHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKas), KpHUCTALIMYecKas peniéTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUWH, TMPEIeTbHO AOIyCTHUMAs
xoHunentpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHH H
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB ¥ YPABHEHU XMUMHUYECKUX PEAKIINM;

ONPENIEeNATh BAJICHTHOCTD U CTENEHb OKUCIIECHUSI XUMUYECKHUX SJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMUYECKOU (popMyre, xapakTtep cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAVMHEHUM, TUM KPUCTAULITUYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
Tabnuuynyto popmy Ilepuogmdeckoil CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuyaTh MOHATHS «IJaBHas mnoArpynna (A-rpynmna)y M «modOoyHas
noarpynmna (b-rpynma)», manbie u OojblIMEe TMEPUOABI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oOIIee 4YUCIO JJIEKTPOHOB H
pacrpenieieHie WX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npezenax MajiblX NEPUOIOB U TIABHBIX MOATPYIIT ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy U COCTaBY YYacTBYIOIIMX B PEAKIHUU
BEI[ECTB, N0 TEIIOBOMY 3P (DEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHeHUPUIECKHE XHUMHUYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKLIMI UOHHOTO
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oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOIMNUX CYyIIeCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMU PA3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH
TTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCa dTUX PEaKIIHi;
IIPOTHO3UPOBATh CBOMCTBA BEIIESCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUYECKHX TPEBPAIMIEHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIDHYIO W MOJISIDHYIO MacChl
BCIIIECTB, MAaCCOBYIO JIOJIFO XHMHYECKOrO 3JIEMEHTa 110 (dopmyJie
COCIMHCHHUS, MAaCCOBYIO JIOJIO BEIISCTBA B PACTBOPE, MMPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOM0JaTe  MpaBWja  MOJb30BaHHUS  XMUMHYECKOM  HOCYIoM U
7a00paTopHBIM  O00OpYy/IOBaHMEM, a TakXKe IIpaBHIa OOpAICHHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYECHHUIO W COOUpPAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHUaKa U YTIEKUCIIOro Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOIINEC  KAYeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PAacO3HABATh OMBITHBIM IyTEM XJIOPHA-, OpOMHU/I-,
noaua-, kKapOoHat-, docdar-, cuIMKar-, Ccyiabdar-, TUIPOKCHI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIICCTB;

MIPUMEHSITh OCHOBHBIC OIEpPAIIMH MBICIUTEILHON JEITCIHPHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3allii0, BBISBICHHUE
MPUIUHHO-CJICACTBEHHBIX CBSI3€M — JJII M3Yy4YCHHUS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOIbI TIO3HAHUSA —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacoB
Ne HaumenoBanue pa3aesioB u DJIeKTpOHHbIe (LM (ppoBbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThbI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE TIOHATHS
Xumusi — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 2 bu6mmoreka LIOK
' MPAKTUYECKOU EeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YelnoBeKa
BemectBa n xumMuaeckue bubmunorexa IJOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pazgen 2. Baxkneilinme npeacTaBuTe/ I HEOPraHUYeCKMX BelleCTB
51 Bosnyx. Kucnopon. Ilonarue 5 bubnmnorexka HOK
' 00 oKcuIax https://m.eds00.ru/7f41837c¢
99 Bonopon. Ilonstue o kucmorax 3 1 bubnuoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBAHHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCcChl but6mmoreka [IOK
24 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3jemMeHToB /. . MenneneeBa. CTpoeHne aTOMOB.

Xumuuyeckasi cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIUH
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

3.1 7
XUMHYECKHX dJIeMeHToB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKAsA CBI3b.
3.2 OKHUCIATEILHO 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmunorexa IJOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmiorexa OK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne ni/mt P Konrtpoabubie | IlpakTuueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkIul
11 [ToBTOpeHwue u yriayOneHue 3HaHUN 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/ieNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoreka [IOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmuoreka [IOK
' XHWMHUYECKUE PEAKIINN B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. Hemera/iibl M MX cOeIMHEHUSA
91 OO0m1as XxapakTepruCTUKa XUMHUYECKUX 4 1 bubnuotexa [JOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubnmorexa [IOK
' PyHHL- L-ep https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHUECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmmorexa LIOK
' PYHIHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.4 anemeHToB |VA-rpynmel. Yriepona u 8 1 2 bubmmorexa [JOK
' ) PR poa https://m.eds00.ru/7f41a636
KPEMHUI U UX COCANHEHUS

24


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

Hroro no pazneny 25
Pazaen 3. MeTta/lJIbl M UX COeIMHEHHS
. but6mmoreka [IOK
3.1 O6ume CBOHCTE MeTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxneiimye MeTamibl ¥ UX COCIUMHCHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Paszjnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B bl B )KU3HU YeJI0BEKa 3 bubmorexa LOK
' CllecTBa I Matepual . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
P 3 bu6nuorexa [IOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3y4deHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl

1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bu6mmorexa [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpaBuia

3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnuotexa [JOK
oOparieHus ¢ 1ab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexa [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5) «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK

. N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBAPEHHOM COMIM)»
bu6mmoreka [JOK
A 1

6 TOMBI M MOJICIYITBL https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 CIIOXKHBIC BENIECTBA 1 bubmmorexa [JOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umpeeKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTtHocuTeNbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SBIICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCiIOBHsI IPOTEKAHUS bubnnorexa HOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
Boruncnenus Konm4yecTBa, Macchl
17 BEIIECTBA 110 YPAaBHEHUSM XUMUYECKUX bubmmorexa [JOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHYECKUX peaKIIHii
18 (coe I/IH(I;HI/ISIH a3JI0KEHUS e bubmmorexa [TOK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne U bubmmorexa [TOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alus 3HAaHHHA
20 KonTponbnas pabora Nel no teme bubnnoreka [JOK
«BelllecTBa 1 XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3zos. Cocras bu6mmoreka [IOK
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Bo3ayxa. Kucinopox — 3ieMeHT u
npocroe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOICTBA

bubmuoreka [JOK

22
KHCIOPOJA (PCAKIIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTy4eHHS KHCIIOPO/ia B
23 1abopaTopuH U MPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOMN
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TornuBo (HedTh, yroiab U MeTaH).
25 3arpsi3sHEHUE BO3/IyXa, CIIOCOOBI €T bubmmorexa [JOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTryeckas padora Ne 3 o Teme
26 «ITony4yenue u coOupanue KHCIOpoaa bubmmorexa [JOK
y . p posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Bonxopon — aneMeHT 1 mpocToe bubnnorexka [JOK
BellecTBO. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
2 IT
) OIIITHE © IHEIOTAX 1 COBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK
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«ITonydyenne u cobupanue BOAOPOA,
H3yUYCHUE €r0 CBOHCTBY

https://m.edsoo.ru/ff0d4f42

Mousipabliii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o0bEmMa, KoaruecTBa
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WIIH 00BEMY
Brruucienust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MM Ha OCHOBE 3aKOHA bubmmorexa [JOK
P N peart . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 PuznuecKre 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnuotexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 " HIﬁl:HaCLI peHHLII; ACTBOPBI NI[I;CCOBaSI bubmmorexa [TOK
= P PEL https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[IpakTnueckast padora Ne 5 o teme
38 «IIpuroToBiieHrE PaCTBOPOB C bubnunoreka [JOK
OnpeaeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabora Ne2 no teme bubnuorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaLUs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bubnnorexka [HOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHUJI0B

42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHYECKHUE CBOMCTBA bubnnoreka HOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XMMU4YECKHE CBOMCTBA bubnnorexa [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) oI q)eHHﬂ XHMHquKHe bubmorexa HOK
N y ’ https://m.eds00.ru/00ad9474
CBOWCTBa
IIpakTruyeckas pabora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnueckas cBsI3b MEXIYy Kilaccamu bubnunoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001IeHre U cucTeMaTu3alus 3HaHu|
B H https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTUHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMHYECKUX dNIeMeHTOB. [ToHsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
52 [lepuoanueckuii 3aKoH u bubnmoreka [JOK
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[lepuoanueckas cucteMa XMMUYECKUX
anemenToB JI. . MenaeneeBa

https://m.edsoo.ru/00ada52c

53 [Tepuoapl, TpynIbl, MOATPYTIIIBI bubmmorexa [JOK
PHOIBL, TPYIIISS, HOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0UEeK
. bubnuorexa [JOK
95 aToMoB 35ieMeHTOB [lepuoauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapaKkTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO0 €ro MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguyeckoro 3akoHa s
57 pa3BuTHs Hayku U npaktuku. J1. U. bubnuoreka [IOK
MenpeneeB — y4€HBIN, TEJAror U https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunoreka [JOK
58
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 n
OFTHAZ XHMITICCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nomnsipHas XUMHUYECKast bubnuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYecKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 CremneHb OKUCIICHUS bubmmorexa [TOK

https://m.edsoo.ru/00adae28
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63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bubmumoreka [IOK
peakuuu https://m.edsoo.ru/00adb076

bubnmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 https://m.e dsog)l.ru 100adb076

65 KonTponbnas padora Ne4 o teme 1 bubmumorexa [IOK
«Ctpoenue atoma. XuMHUYECKas CBA3bY» https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O000IICHHE 1 1 bubnnoreka [JOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PesepBHrlit ypok. O6o0mieHue u 1 bubnunoreka [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ad9ch2

68 PesepBHrliit ypok. O6o0mieHue u 1 bubnuorexa [JOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IIpakTnueckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa HOK
XUMHUYECKHUX deMeHToB /1. W. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX IEMEHTOB 1 bubamorexa LOK

. https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPUOIOB

3 Knaccudukanms 1 HoMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKOM CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «IToBTOpEHUE U yriayOsieHue 3HaHUuMH 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 kiaccay»

6 Knaccudukanus XuMHuuecKkux 1 bubnnoreka [JOK
peaKkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuu. IloHATHE O TOMOT€HHBIX U 1 bubnmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsTHE O XMMUUYECKOM PABHOBECHH.

Bbubmmoreka [JOK

8 ®DaKTOpPHI, BIUSAIONINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuiabHbIEe U ci1adbie Bubmaorexa ITOK
a I ’ https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNoHHbIe ypaBHEHUA PEAKIINI Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABICHUIN bubnmorexa [IOK
pvn https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUICCKON TUCCOITUAITUT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubnmorexa [IOK
pedt " https://m.edsoo.ru/00add8b2
AIIEKTPOJIATUICCKON JTUCCOITUAITTT
14 ITousiTHE O THUAPOIU3E COJIEH bubmmorexa [IOK
b https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne dKCIepuMeHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padorta Ne2 o teme
17 «DIEKTPOIUTHYECKAST TUCCOIHAIINS bubmmorexa LIOK
p a 1AL https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKIMK B PACTBOPAX»
OO01mast XapaKTeprCTHKA TaJIOTCHOB.
. bubnuorexa [JOK
18 XHUMHYECKUE CBOMCTBA HA IPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ConsiHast KHCIIOTA,

bubmuoreka [JOK

19 XAMHYECKHE CBOMCTBA, OJyYEHHE,
Y https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTudeckas padora Ne 2 mo Teme
20 «lTomydyenue cCoaTHON KUCTOTHI bubmmorexa [JOK
Y B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brraucnenus mo ypaBHCHUSIM
21 XUMHUYECKHUX PEAKIIU, €CITH OJWH U3 bubmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKALIMY CEPBI.
93 Haxosxaenue cepsl 1 €€ coeTMHCHUI bu6mmoreka [IOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
dbuznyeckue 1 XuMUYeCKHe CBOMNCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 (1)1/1314%01(1/12 " Xm\Id)qucxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE PEAKIUH, JICKAITUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIeH cpelibl COeAMHEHUSIMU
CepbI
97 Brruncniienue MaccoBO# JOIU BBIXOJ1a bubmuorexa [JOK

IPOAYKTa peakLuu

https://m.edsoo.ru/00adec8a
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OO0m1as XxapakTepuCTHKa 3JIEMEHTOB
VA-rpynmsl. A30T, pacipoCTpaHCHHE

bubmuoreka [JOK

28
B IIpupojie, GU3nYecKue u https://m.edsoo.ru/00adeea6
XAMHUYECKHE CBOMCTBA
AMMHaK, ero GuU3n4ecKue u

29 XUMHYECKHE CBOMCTBA, MIOJIYYEHHUE U bubmorexa LOK

’ Y https://m.edso00.ru/00adf004
IPUMEHEHHUE
[IpakTuueckas padora Ne 3 o reme
30 «ITomyuenne aMMuaka, N3y4eHHE €ro bubnmorexa LOK
_ y - 1Y https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gu3nyecKue u bubnunoreka [JOK
XUMHYECKHE CBOICTBA https://m.edsoo0.ru/00adf306
Vcnonp30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 00peHn. XMMHYECKOE bubmmorexa [IOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbI
COEMHEHUSIMH a30Ta
docdhop. Oxenp pochopa (V) u

33 (bocgo pHaSI KI/ICJ'I((l))Ta q)q)plljsn(qezzxne u bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MTOTYICHHE
Hcnons3oBanue pochatos B

34 KaueCcTBE MHUHEPATBHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Vriepon, pacupocTpaHeHuE B

35 pu E))z(e 2)1/1314}3{60;:46 U XUMHYECKHE bubnnorexa LIOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOIICTBA
36 Oxkcupsl yraepoaa, ux Gu3ndeckue u bubnmoreka [JOK
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XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE MTPOBIIEMBI,
cBsi3aHHBIE ¢ OKcHaoM yriaeposa (1V)

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

37 YronbHas KUCIOTa U €€ Colu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[TpakTuueckas padota Ne 4 o Teme

38 "[lonyueHue yriaekuciioro rasa. bubnnorexa HOK
KadectBenHas peakiys Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHUS 00
39 OpPraHWYECKHUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
40 KpemHuii u ero coequHeHus bubmorexa [TOK
https://m.edso00.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemienue

41 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubnnoreka [JOK
«BaxHenne HeMeTaluIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtpomnsnas pabora Ne3 o reme

42 «Baxnelme HeMeTauIbl U UX bubmorexa HOK

https://m.edso0.ru/00ae0e18
COETMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKUX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckas CBsI3b U bu6mmorexa [IOK
MeTa/uIMYecKasi KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKre CBOMCTBA
METaJIJIOB

44 XHUMHUYECKHE CBOIICTBA METAJIIOB. Bbubmmoreka [JOK
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DIEKTPOXUMUYECKUN PSIJT
HaIPSOKEHUH METaJIIOB

https://m.edsoo.ru/00ael156

O0611me crnocoObl MoTyueHus
MetaiuioB. CiutaBel. BeyuciieHus mo

45 aBHEHUIM XUMUYCCKUX PeaKui buGnnorexa LIOK
yp peaiiii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEearcHTOB COJCPIKHUT
pUMecH
46 INousTHE O KOPPO3UU METAILIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
IHenoumpie MeTanbl https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnunoreka [JOK
Kalus https://m.edsoo.ru/00ael14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkneiimme coemMHEHNS KaJIbIIUI bubmmorexa [TOK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIHS
3HAHUHU
59 JKE€cTKOCTh BOJBI M CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI M METOBI €8 bubnnorexa LIOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [JOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCH/IA U bubmorexa HOK

https://m.edsoo.ru/00aelc64
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TUAPOKCHIA

bubnmoreka [JOK
56 XKenezo 1
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIH JKeJe3a bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUMI
[TpakTuueckas paborta Ne 7. Pemenue
59 9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe bubnunoreka [JOK
«Baxnenmume MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIINii, eCTH OANH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COAEPKUT IpUMecH. Berancnenus https://m.edso00.ru/00ae1750
MAacCOBOM J0JIM BBIXOJa POIYKTa
peakiuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUM
KonTtponbHas padora Ne4 o reme
62 «Baxxnenme MeTaJibl U UX
COETMHEHUS
63 BemecrtBa u maTepuainsl B bu6mmorexa [IOK
MOBCEIHEBHOU XU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYXaroIIel cpeasbl https://m.edso00.ru/00ae4270
65 Ponp xumun B pemieHun bubmuorexa [JOK
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HKOJIOTHYECKUX MPOOIeM

https://m.edsoo.ru/00ae4270

PesepBHeiil ypok. O0o0IIeHNE 1 bubnnoreka HOK
66 . 1
cucTreMaru3anus 3HaHUN https://m.edso0o.ru/00ae0dOa
67 PesepBHbIil ypok. O6001IeHIE 1 1 bubnnoreka HOK
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O60011eHue u 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

Xumus 8 kiace. Yueonnk, Astop ['abpuensu O.C., OctpoymoB N.I'. Cnaakos C.A.,
usnarenbeTBo «lIpocsemenuey, 2020.

Xumus 9 kiace. Yueonnk, Astop ['abpuensu O.C., OctpoymoB N.I'. Cnaakos C.A.,
usnarenbeTBo «lIpocsemenuey, 2023.

VYuyebnoe nocodue «OI'D 2024 Xumus TemaTtudyeckuii TpeHUHT. Bee Tunel 3aganuii. 9
kiace.» Jlopoupkun B.H.; M3natenscTBO «Jlernony, 2023

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

VYuebno-meroauueckuii kommiekT (YMK) "Xumus. 9 kiace. 'abpuensa O.C., OctpoymoB
N.I'., Cnankos C.A., uznatenbctBo «IIpocsemenuey, 2023.

COopnuk 3anay u ynpaxaenuit. ®I'OC; I'abpuemnsn O.C., Tpurybuak U.B. Xumus. 8-9
kiaccol. M3natensctBo «IIpocsemienue», 2020.

Hunaxtuueckuit marepuain. ®I'OC. 3aganus A TEKYIEro U KTOTOBOT'O0 KOHTPOJIS 3HAHUH
yuamuxcs no xumu, 8-9 knaccel. Papeukuit A.M., M3garensctBo «IIpocsemienuey, 2022

HUDPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
Caiit Yuu.py
HUHTEPHET

https://chem-oge.sdamgia.ru/
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