MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MUHUCTEPCTBO OBPA3OBAHMSI HPKYTCKOM OBJIACTH
OCHUHCKOE MYHUIIUITAJIBHOE YITIPABJIEHUE OBPA3OBAHMUSA
MBOY "Bypsar-Auaryrckas COLI um. A.C. Iymkuna"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

PykxoBonuTens 3aMecTUTENb AUPEKTOPA 110 JIMpeKTOop MKOIBE:

MO YMP Bbonxoes EA 7
ITpoTokon Nel I[TpoTokon Nel f . R
IMpukas No143" " """~ )
otT «30» aBrycta o1 «30» aBrycra 2024 r. s\ A /
2024 1. OT «2» ceHT\ﬂ@pﬂ' 20241,/
R
PABOYAS ITPOTPAMMA

(1D 2898330)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

JU1s1 oOyuarommxcs 8 — 9 kiraccon

c. Ennceit, 2024 rox



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs COCTaBJieHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl
OCHOBHOTO 00mero odpaszoBanumsi, mpeacraBieHHbXx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOl pabodeld TpOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIIMH TPETOIaBaHMS
ydueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX oOpraHu3ainusx Poccuiickoii
denepannm.

[Iporpamma o xumum Aa€T MpeCTABICHUE O LEAX, OOIIEH cTpaTerud o0ydeHus,
BOCIHUTAHUSA U PA3BUTHUA O0YYAIOIMIUXCS CPEACTBAMU YUE€OHOTO MpeaMeTa, yCTaHABIUBACT
00s13aTeNIbHOE TPEIMETHOE COJEpKaHUE, MpelyCMaTpUBaeT pacHpeeeHue €ro Io
KJlaccaM M CTPYKTYpUPOBAHUE IO pa3jiesiaM U TeMaM MPOrpaMMbl IO XMMUH, ONpeeseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKU COJACP)KaHUSA, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh U3YUCHUS XUMUHU C YIETOM MEKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Y4eOHOIro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydaronmxcs,
ompezenseT BO3MOXXHOCTH TMpeaMeTa i peaju3alud TpeOOBaHHWM K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 0Opa30BaTeNIbHOM NporpaMMbl Ha YpOBHE OCHOBHOIO OOUIETo
oOpa3oBaHusi, a Takke TpeOOBaHMM K pe3ysibTaTaM OOy4deHHs XUMHHM Ha YPOBHE LieJiei
U3Y4YCHHUS TIpeIMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU JCATEIHHOCTH
00yUaromerocs Mo OCBOSHUIO y4eOHOTO COJIEPAKAHUS.

3HaHUE XUMUH CITY>KUT OCHOBOM 1711 (POPMUPOBAHHUS MUPOBO33PEHUS 00ydaromerocs,
€ro TMpEJCTaBICHUA O MaTepuaJbHOM €IMHCTBE MHpPA, BAXKHYIO pOJb WIParoT
dbopmHpyeMble XUMHUEH TPEICTABIICHUSI O B3aUMOTMPEBPAIIEHUAX YHEPTUU U 00 HBOJIIOIUHU
BCIIIECTB B MPHUPOJIC, O MYTAX PEHICHUS TI00aJbHBIX MPOOJIIEM YCTOWYHUBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPhEBOM, SHEPIETUUECKON, MUIICBON U DKOJIOTHYECKONW O€30MacHOCTH,
po0sIeM 3paBOOXPAHCHHUS.

N3yuyeHne xumuu:

CHOCOOCTBYET peaNu3alii BO3MOKHOCTEH [UIsl caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJIBTYPhI IMYHOCTH, €€ 0011el U GyHKIIMOHATBHOU IPAaMOTHOCTH;

BHOCUT BKJ3J B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyyJaronuxcs, HAaBBIKOB WX  CaMOCTOSITEJIbHOW  Yy4eOHOW  JIeATEeNbHOCTH,
AKCIIEPUMEHTATILHBIX M UCCIEOBATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B MOBCEIHEBHOMU
JKU3HHM, TaK U B MPO(HECCHOHATBHON JIeATCILHOCTH;

3HaKOMHUT CO CHEIM(PUKON HAYYHOTO MBIIIICHUS, 3aKIaIbIBACT OCHOBHI IIEJIOCTHOTO
B3TJISiJa HA €IWHCTBO TPHUPOJLI M YETOBEKA, SIBISICTCS OTBETCTBEHHBIM JTalioM B
dbopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYarOIIUXCS;

croco0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TIPUPOJIE, K UYEIOBEKY, BHOCHT CBOW BKJAJl B JKOJOTHYECKOE OOpazoBaHWeE
00yJarImxcs.



JlanHple HampaBieHHSs B OOY4YEHHMM XHUMHH OOECHEUYMBAIOTCS CHenu(pUKOn
coziepKaHusl y4eOHOTO IpeIMeTa, KOTOPbIM SIBISECTCA MEJAarOrMYecKd aJanTUPOBAHHBIM
OTpakeHueM 0a30BOM HAYKW XMMHH HA ONPENEIEHHOM JTarne €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O O0IIIEr0 00pa30BaHUsi OPUEHTUPOBAH HA OCBOCHUE
00y4YaroumMMuCsl CUCTEMbl TEPBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPTaHUYECKOU
XUMHUH U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX OHATHI OPraHUYECKOW XUMUHU.

CtpykTrypa coaepkaHHs MpPOrpaMMbl 1O XHUMHUU CGHOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Ioaxo/a K €€ nzyueHuro. CoaepxkaHue CKIaJAbIBAETCS U3 CUCTEMBI IIOHITHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI 0 XUMU4ecKoi peakiuu. O6e 3tu
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHbI 110 MPUHIUITY TOCIEN0BATEIBHOTO PA3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLMUALINY BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKU MOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCJIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYromy,
BBINOJIHAS (DYHKIMH OOBSACHEHHSI M POTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEN
IIPAKTUYECKOTO TPUMEHEHUS U TIOJyYEHHS N3y4aeMbIX BEIIECCTB.

OcBoeHue nporpamMmsl 10 XMMHUU CTIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABISIOIIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM ITPUPOJIBI,
LIEHHOCTHOT'O OTHOUIEHUSI K HAYYHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. M3ydeHune
XUMHH MPOUCXOIUT C MPUBJICUYCHUEM 3HAHUI U3 paHee U3YUECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mmup», «brosorus. 5—7 knacce» u «DPu3nka. 7 Ki1acey.

[Ipu n3yyeHun XUMUU MPOUCXOAUT GOPMUPOBAHUE 3HAHUN OCHOB XMMHYECKON HAYKU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOU AESATENBHOCTH YETTOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajadya y4eOHOro IpeIMeTa COCTOUT B
(GbOpMHUPOBAHUY CUCTEMbl XUMUYECKUX 3HAHUN — BaXXHEHINX (PAKTOB, OHITHI, 3aKOHOB
U TEOPETUYECKUX TMOJIOKEHHUM, JOCTYHBIX 0000IIEHNH MUPOBO33PEHUYECKOr0 XapakTepa,
A3bIKa HAyKH, B MPUOOILEHUH K HAyYHBIM METOJAaM MO3HAHUS MPU U3YyUYECHUU BEIIECTB U
XUMUYECKUX peakuui, B (OPMUPOBAHUM M PAa3BUTUU IO3HABATENIbHBIX YMEHHU M HX
OPUMEHEHUU B Yy4eOHO-NIO3HABATEIbHOM M y4eOHO-MCCIIEIOBATEIbCKON JE€ATEIbHOCTH,
OCBOEHHUU MpaBUJI 0€30M1aCHOT0 0OpaIeHHsI C BEUIECTBAMH B IIOBCEIHEBHON KU3HU.

[Tpu n3ydyeHnn XMMHUKM Ha YPOBHE OCHOBHOTO 00111€r0 00pa30BaHuUs BaXKHOE 3HAUECHUE
npuoOpesu Takue 1eJu, KaK:

—  ¢GOopMHpOBaHHWE  WHTEUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYJAHHYECTBY, CaAMOCTOSITEIbHOMY  MPUHSATHUIO  PELICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSIM KU3HU;



— HaIpaBJIECHHOCTh OOYYECHHS HA CHCTEMAaTHYECKOE MPHUOOIIEHHE O00YyJaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATENIbHOM  JEATENbHOCTH, HAy4YHBIM METOJaM IMO3HAHUA,
bOopMHPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHne yCIOBUM, CIOCOOCTBYIONTUX MPUOOPETCHUIO O0YUYaIOIIMMICS OITbITa
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOIO3HAHHWSA, KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE JJIS PA3IMYHBIX BUJIOB
NEATEIIbHOCTH;

— (hopmupoBanue o0mIeH HyHKIIMOHATFHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHUCJII€ YMEHHUN OOBACHSTHh U OLICHUBATH SIBJICHUSI OKPY’KAIOIIErO0 MHUpPA, UCHOJIb3YS
3HAHUS U OIBIT, IOJYYEHHBIC TPU U3YYEHUU XUMUU, IPUMEHSTh UX MPU PEIICHUH MPOoOIeM
B MTOBCETHEBHOM JKM3HU U TPYIAOBOU NEATEIHHOCTH;

— (QopMupoBaHue y OOyYaOMIMXCS TYMAaHHUCTHUYECKUMX OTHOIIEHUW, MOHUMAHMUS
IEHHOCTH XUMHUYECKUX 3HAHUW [Ji1 BBIPAOOTKH SKOJOTMYECKU I€JIECO00pPa3HOro
MOBEJCHUS B OBITY M TPYJOBOM JESATEIHHOCTH B IEJISIX COXPAHEHMSI CBOETO 3/I0POBbI U
OKPYKaroIIEeH IPUPOTHOUN CPEIBL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOECHHS OOIIEYEIOBEYECKUX IIEHHOCTEHW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MO U HATIPABICHHOCTH JAJIbHEUIIIEr0 00yUeHUSI.

OOmiee 4yucCaO0 4YacoB, OTBEAEHHBIX JJISI M3YUYEHUsS] XMMUU HAa YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, coctanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJICINIO), B
9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. dusnueckue CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB pPA3EIICHHs] CMECE: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHMCAHWE  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KUCIopoAa B JabdopaTOpuM W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdheKkTa, pa3pymieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOZI€ UM B KU3HU 4YelloBeKa. KpyroBopoT BoAbI B MPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOIMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHUE CBOWMCTB
BOZIOpo/ia (TOpeHHe), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEUTpAIN3alMY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIUHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BuUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YUYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, ©U30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMA KPUCTAIUIMYECKOU PEHIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuKa rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CtpoeHue u (puamyeckue CBOICTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (001Me KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TIPUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTEMEHH OKUCICHHA. A30T, paclpocTpaHEHHE B MPUPOIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTroB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopotr yriepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, [OJIy4€HHUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJI00ATBHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YroiapHas
KUCIoTa W e€ coid, UX (pu3MUeckne W XUMHUYECKHE CBOWMCTBA, MOJy4YCHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayaibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTHUIICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: KHUpax, OeJKax, yrieBojgax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenne. CoequHeHus KpeMHus B pupoje. O61mue nmpeactaBieHust 00 OKCUae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJi JeHCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUEOMATEPUATIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W W3yUYCHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHILICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, paclio3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo TeMme «BakHeiilne HeMeTaibl U X
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MeHnneneeBa u cTpoeHuss aToMoB. CTpOEHHE METALUIOB. MeTamnyeckas CBsA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTalb, YyT'yH, TIOPaTIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounple MeTamibl: nonokeHue B [leproanyueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJ€HUE B Ipupojie. PU3NUecKue U XUMMUYECKUE CBOICTBA MarHus 1



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aToma, HAXOXIACHUE B Ipupojec. PU3nUecKue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcuibl, THApOKCH bl U comu xxenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MATHUS, KaJIBIU, aIFOMUHUS, IIMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB T'MIPOKCH 1A AITFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakiuii B ObITy. IlepBas momolb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, nainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIETbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPHUMOCTb, KPHCTAJITMYECKAs
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M TMOCTYNKH CBOMX TOBApHUIIEH C IMO3WLIHMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY JIJIi TIOHUMAaHUS CYIIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAMMBIC I OOBSICHCHHUS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U ypOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIECHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE IMOCIEICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHNUs),
HEOOXOJMMOCTH COOJNIIOJIEHUSI TMpaBuUi OE30MACHOCTH TpU  OOpaIllleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEANbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUH 1O  XHMHH, OCO3HaHHBIA  BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1IETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOIEed TPUPOIHON CPEIOH, I NOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
runoTe3a, (QaxkT, CHUCTeMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE oOOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYCCKUX PEaKIIHH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCTIOJb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciieioBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMK W IPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  MPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3pPeKTUBHBIE CITOCOOBI pelIeHusl yYeOHbIX U
ITO3HABATENBHBIX 3a/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO PE3yJIbTAaTa 3asBJICHHOM LIENIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux diemeHToB [[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJjeMeHTa Mo (opMysie COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN NEATCTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIeIOBATH MMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0M 1 J1a00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J10Jiell PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH W MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIty oOydenus B 9 kjiacce npeIMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINM, MPEACIbHO JOMYCTUMAas KOHIICHTpaIIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATH W XapaKTepHU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME WU CICIUPUICCKHE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OanaHca ATUX PEaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJIF0 XHMHYECKOIOo JJIeMeHTa 1o (opMyJie COEIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYI0M 1 1a00paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSMH II0 BBITIOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIIHMIO, BBISBICHUE IPUUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIS M3YYEHUsI CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemiecTBa 1 XuMuueckue bubnnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubnnorexka HOK
' 00 okcHmax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nuoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. [lepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[. U. MenaesneeBa. CTpoeHue aTOMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoteka LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLINAIIMS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazneny 25



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0Opa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
JKU3HM 4esioBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmuoreka [IOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)

4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pazgenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

a . bHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBE 1 MOTICIYIIH https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [TOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
ummecKas Gopmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubmuoreka [IOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubnmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — ameMeHT u bubmorexa HOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MoTy4eHus KUCI0po/ia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e¢1;03 yxa CITOCOOBI lro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — snemeHT u npocroe bubmuoreka [IOK
BelecTBO. HaxoxxaeHnue B nmpupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE pacTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bubnunorexa LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX U
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) o q)eHI/Iﬂ XHMHqZSKHe bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa LTOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, rpynmsl, MOATPYMIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [. . Menneneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMu4ueckas bubmuoreka [IOK

CBA3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Creneup okncneris . https://m.edSO(I)_.[rUIOOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsoc%.lru 100adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue aroma. XUMU4ecKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O6o01ieHue u 1 bubnnoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBubIiil ypok. O6001eHIE 1 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9ch?
68 PesepubIiil ypok. O6001eHIE 1 1 bubnmnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmmoteka IIOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HAaHUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 rnccornanuu. CHIbHBIE U cl1a0ble Bubmiorexa OK
o HHALIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTeMaTH3aIUs bub6mmorexa [IOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nuccoruanus. XUMHYECKHE
peaKIu B PaCTBOPAX»

https://m.edso0.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOJIyUYEHUE bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa LIOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

29 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u xnﬁmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJyYEHUSI CEPHOU KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIPOCTPAaHEHUE B IPUPOLE Bubmiorexa OK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYUYEHUE Bubmiorexa OK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyuenne aMmmuaka, U3ydeHue bubnmorexa HOK
y . - 13y https://m.edsoo.ru/00adf180
€ro CBOIMCTBY»

31 A3oTHas KucioTa, e€ GpusndecKkue u bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)prl)zn(qe)cxne " bubmmorexa [IOK

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcupl yriaepoaa, ux Gu3nveckue
U XUMHAYECKHUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padora Ne 4 o teme
38 "[losydyeHne yriekucioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHMYECKMX BEIIECTBAX KAK O bubmorexa HOK
p B https://m.edsoo.ru/00ae054e
COCITMHEHUSX yTIIepoaa
40 Kpemuunii u ero coe fuHeHU bubmorexa HOK
p https://m.edso00.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeEHTAIBHBIX bubmuoreka [IOK
3aja4 no teMe «BaxkHenmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI ¥ X COCOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuoreka [{OK
42 «Baxueiire HeMeTaIbl U UX

COCONHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 ODIEKTPOXUMHUUECKU P bubmorexa HOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 10 YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB bubmorexa [OK
pp https://m.edso0.ru/00ae1278
bubmmoteka IIOK
47 €JIOUHBIEC METAJIBI
= https://m.edsoo.ru/00ae14hb2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kaus https://m.edsoo.ru/00ae14hb2
49 [le1ouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeIUHEHNS KaIbIIH buGnnorexa [IOK
g t https://m.edso00.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHU3aIUsI
3HAaHUH
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u xemnesa (111) https://m.edso00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COCMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B U30BITKE WK bu6muoreka [JOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxkHe#mme MeTamibl 1 X

COCAUHCHUA»
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63 BemectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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