rocy/IapcTBeHHOE 010 KeTHOE 001eo0pazoBarenbHoe yupexkaenne Camapckoi o0aacTu
cpennsis oOmeoOpaszoBarenbHas mkoja «O0pazoBarenbHbId 1eHTP «HOXHBINA TOPOI»
noc. [IpumopoxHbIii MyHUIIMTTAJIBHOTO paiioHa Boipkckuit Camapckoii obmactu

«ITPOBEPEHO» «YTBEPXIAIO»
3amecTtuTens aupekropa no YBP Hupexrop '6OY COLI «OIL]
| N.A.YcrenemoBa «Oxub1i Topoa» noc. [IpuaopoxHbIiH
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PABOYAA ITPOI'PAMMA

HanmenoBanue XUMUSA
npeameTa
YpoBeHs, Kiacc OcHoBHoOe o0111ee 00pazoBanue, 8-9 Ki1accel
KomnuuectBo yacos 8 Kmacc 9 kiacc
110

yueOHOMY IIaHy

- B HEZIEITIO 2y 2y
- BTOJ 68 u 68 4
[Iporpamma CocraBnena B cooTBeTcTBUH ¢ DenepanbHON paboueit

MPOrpaMMOil OCHOBHOTO 00111ero o0pa3oBaHus Mo y4eOHOMY
npenmMety «Xumusy (mpeameTHas oonacts «EcTecTBeHHO-
Hay4YHBIE TTPEIMETHD)

VYueOHuk
lNabpuensa O.C., OctpoymoB N.I'., Cnankos C.A. Xumus. 8 ki1
IIpocsemenune
INabpuensa O.C., OctpoymoB N.I'., Cnankos C.A. Xumus. 9 k.
[Ipocsemenue
«PACCMOTPEHO»
Ha 3acenanuu Kadeapsl
€CTECTBEHHO-HAYYHOT'O [IUKIIa
PykoBoauTens / M.B. 3unkos/ C=RU, O=IBOY COL «OL|
s «HOxHBIN ropoa» noc.
[Iporokon Nel ot 28 aBrycra 2023 r. MpPUOOPOXKHBIN,

CN=KunbgtowknH B.M.,
E=ugsch@samara.edu.ru
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HOACHUTEJBbHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHON IPOTPaMMBI OCHOBHOTO oO1ero oOpazoBaHusl,
npeacraBieHabpx B ®I'OC 00O, a takxke Ha ocHOBe (emepanbHOU paboueit
MpPOTpaMMBbl BOCITUTAHUS W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npeamera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuum.

[Iporpamma no xumMuu Aa€T MPEACTABICHUE O LIENAX, OOl cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHS OOYYAIOIIMXCSA CPEICTBAMH Y4YEOHOIO
npeaMeTa,  YCTaHABIMBAeT  00s3aT€IbHOE  NPEAMETHOE  COJIEp)KaHUeE,
npeAycMaTpUBaeT paclpelelieHue €ro mo KiaccaM U CTPYKTYpPUpPOBaHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA Y4Y€OHOTO TIpOIlecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarIuxcs, ONpeNesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
MpOTpaMMbl Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusl, a TAKKe TPEOOBaHUM K
pe3yibTataMm OOy4YeHUs XHMHHM Ha YpOBHE IeJied H3ydeHHs Tpeamera u
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeJCTaBICHU 0 MaTepUaILHOM €IMHCTBE MUPA, BAXKHYIO
poJib UTrparoT HopMUpyEMBbIE XUMUEH NPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUECCKOM,
MUILEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET pealu3alii  BO3MOXKHOCTEM I caMOpa3BUTHS U
dbopMHupoOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u QyHKIUOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (hOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00ydJarolmuxcsi, HABBIKOB HX CaMOCTOSITEIbHOW Y4EOHOM JeSITeNBHOCTH,
AKCIIEPUMEHTAJILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOQPECCUOHAILHOM JCSITEIBHOCTH;



3HAKOMHUT CO CIEeNU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3MJIAJAa HAa €AWHCTBO MPUPOJABI U  YEJIOBEKA, SBIACTCSA
OTBETCTBEHHBIM 3TAarloM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSIM, K TIPUPOAE, K UEJIOBEKY, BHOCHT CBOM BKJAJ B
AKOJIOTHYECKOE 00pa3zoBaHuE 00YHAIOITUXCS.

JlaHHble HarmpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienudukoit
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI MEPBOHAYATIBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHI
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Mojaxonaa K €€ uzyuennto. CoaepkaHue CKIAAbIBACTCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuueckoil peakuuu. O0€ 3T CUCTEMbl CTPYKTYPHO OPraHU30BaHBI IIO
MPUHIMITY TIOCIEIOBATEIRHOTO Pa3BUTHSI 3HAHWKA HA OCHOBE TEOPETHUYECKUX
IIPEJACTABICHUN Pa3HOrO YPOBHSL:

— ATOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpeAcTaBiIeHUNA 00 DIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKU
MOJTYYECHHBIX U OCMBICJICHHBIX (DAKTOB, PA3BUBAIOTCA IOCJIEAOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHSIS (PYHKIUU OOBACHEHUS W
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUST M BO3MOXXHOCTEHU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHHUS U3Yy4aeMbIX BEILECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOU COCTABIIAIOLIEH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NpPUPOJbl, IIEHHOCTHOTO OTHOIIEHUA K HAyYHOMY 3HAHUIO U
METOJaM ITO3HaHUs B Hayke. M3yuyeHne XUMHUHM MPOUCXOAUT C MPUBICUYCHUEM



3HaHUW M3 paHEe HW3YYCHHBIX Y4YEOHBIX TpeaMeToB: «OKpyX aroumi Mupy,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

[Ipy wu3ydyeHUHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKON
JESTEIbHOCTH YeNIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJIbTYpBHI.
3amaya y4yeOHOrO MpeaAMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HaHUA — BaXXHEHIIMX (aKTOB, IOHATUH, 3aKOHOB U TEOPETUYECKHUX
MIOJIO’KEHUH, TOCTYIHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIKa
HayKH, B IPUOOIIECHUN K Hay4YHBIM METOJ/IaM IO3HaHUs NPU U3YyUYEHUH BELIECTB
Y XUMHYECKHX peakiuii, B GOpMUPOBAHUH U PA3BUTUU MTO3HABATEIBHBIX YMEHUHN
U UX NPUMEHEHHH B Y4eOHO-TIO3HABATENHHOM M y4eOHO-HCCIIEI0BATEIbCKON
JEeSTeIbBHOCTH, OCBOCHUM MIpaBHJI 0€30IIacHOr0 OOpalleHUs C BELIECTBAMH B
MIOBCEJIHEBHOM JKU3HU.

[Ipu u3yyeHnn XUMUHU Ha YPOBHE OCHOBHOT'O OOIET0 00pa30BaHUs BaXKHOE
3Ha4Y€HHE MPUOOPENH TaKUE LIEeNIU, KaK:

— (QopMHUpOBaHUE HHTEJUIEKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPHUHITHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTUYecKoe MpUOOLIEHUE
oOy4Jaronmxcsi K CaMOCTOSITENbHOW MO3HABATEbHON JIESITEIbHOCTH, HAYYHBIM
METOJIaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCSL  OMbITa  PA3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIIMH), HMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS
OKpY>KaoIIer0 MHpa, UCTIONB3YS 3HAHUS W OIBIT, MOTYYCHHBIC TIPH H3yUYECHUHU
XVUMHH, TPUMEHSATh WX TPU pElIeHHH MpoOJeM B TOBCETHEBHOW >KU3HH U
TPYAOBOM JAEATEIBHOCTH;

— ¢opMupoBaHne y OOy4aroOmMXcs TyMaHUCTUYECKHUX OTHOIICHHM,
NMOHUMAaHUsI TEHHOCTH XWMHUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
11eJ1eCO00pa3HOro TMOBEJACHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXPAHEHHS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHUBAIMHM K O0YUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOGHHMS OOIIEYEIOBEUECKUX IEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIS U HAITPABICHHOCTH JATBHEHIIIETO
00yueHus.

OO0miee yuca0 YacoB, OTBEAEHHBIX JJII M3YyUYCHHS XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B dKU3HU YEJIOBEKA. XUMUS B CHCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [loHsiTHE O MeTOaX MO3HAHUS B XUMHUU. YHUCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudaeckas popmyna. BaleHTHOCTh aTOMOB XWMHYECKHX D3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi 10Jisl XUMHUYECKOTO 3JIEMEHTA
B COC/IMHCHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJINYECTBA, MAacChl M YHUCIa CTPYKTYPHBIX €IWHUIl BeliecTBa. Pacué€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ou3nuecKkue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHUMHUYECKUE YpaBHEHHS.
Kiaccudukanus XuMm4eckux peakiui (CoeAMHEHUs, pPa3ioKEHUsI, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOI MMOCYy10H, MpaBuiiaMu paboThI B 1a0OpaTOpUu U
npuémMamu oOpaileHus ¢ 1abopaToOpHBIM 000PYyTI0BaHNEM, H3YUYECHHUE U OTTUCAHUE
(u3NuecKMX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEUIECTB, HaOI0/ICHHE
dbu3nyeckux (MIaBJIeHUE BOCKA, TasHUE JIbJla, pacTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTON) SIBICHUN, HAOIIOICHUE
Y OMKMCaHWEe MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX PeaKIui (pa3ioKeHne caxapa,
B3aMMOJIECTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUe THIPOKCUAA
meau () mpu HarpeBanuu, B3aMMOJEHCTBUE KeJie3a C PACTBOPOM COJIM MEIU
(I1), wu3ydenue cHocoOOB pa3aeiIeHUsT CMECCH: C TIOMOIIBIO MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, MAUCTHLIAIMUSA, XpomaTtorpadwus, IPOBEICHUE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOACHUE U OMHUCAHUE PE3YIbTATOB IPOBEICHUS
OMbITa, WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHHS MacChl, CO3JIlaHUE Mojemei
MOJIEKYJ (IIIApOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cmecsh razos. CoctaB Bo3ayxa. Kuciopoa — 3jnemMeHT u mpoctoe
BemecTBo. Haxoxkaenwe Kuciopoja B mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenune kucimopoga. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKUE pEaKUuu. TOIUIMBO: Yroiab U METaH. 3arpsi3HEHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHune Boaopoja B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
nonydenus. Knuemorel u comnn.

MousipHbIit 00BEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPABHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOPOB B IIPUPOJE U B )KU3HU UesioBeka. KpyroBopot Bo bl
B [IpUpOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccudukanusa neoprannueckux coeauHenunii. Oxcuanl. Kimaccudukanms
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBIE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. Du3znyeckue W XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IMENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. @uzndyeckue u
XMMHUYECKUE CBOWMCTBA KuCIOT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coneit. @u3n4ecKrue 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpPOJa B  BO3IYXE,
NOJIy4eHHe, COOMpaHHe, pacro3HABAaHWE W HW3YYEHUE CBOICTB KHUCIOpPOAA,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U TIPEKpAIleHUs TOPeHHS (TI0’Kapa), O3HAKOMJICHHUE ¢ 00pa3iamMu
OKCHJIOB M OIMCAHWE WX CBOMCTB, MOJIyYCHHE, COOMpPAaHHE, PACIO3HABAHUE U
M3y4YEHUE CBOWCTB BOAOPO/Ia (TOPEHUE), B3aUMOAECHCTBUE BOJOPOAA C OKCHIIOM
veau (II) (BO3MOXKHO HCIHOJNIB30BAaHME BUJIEOMATEPUATIOB), HAOIIOJICHHE



00pa3loB BEHIECTB KOJHUYECTBOM | MOJIb, HCCIEAOBAHUE OCOOCHHOCTEU
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPHUMOCTBHIO, MPUTOTOBICHUE
pPAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJIE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeETa/llaMH (HATpUEM U KajbliieM) (BO3MOXHO
WCTIOJb30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE OOPA31I0B HEOPTaHUUECKUX
BEIIIECTB PA3JIUYHBIX KJIACCOB, HAOJIO/ICHHE U3MEHEHUSI OKPACKHU UHIUKATOPOB B
pacTBOpax KHUCIOT M Iejouel, uzydeHue B3aumojenctus okcuaa menu (1) ¢
pPacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METajulaMH, peaklnil HeUTpalu3auuu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOIO METAJIa APYTUM
W3 pacTBOpPA COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BaxuHeunine
KJIACChl HEOPTaHUYECKHUX COCTMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aromMoB. XUMH4YeCKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuu

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHsiTHE O
IpyImnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucTteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuonnyeckoir cucrembl xumuueckux a3emeHtoB JI. WM. Menneneesa.
Ilepuoasl u rpynmbl. PU3HYECKUNA CMBICH IOPSAIKOBOIO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI04Y€K aTOMOB MEPBHIX 20 XUMUUECKUX 3JIEMEHTOB
ITepunognueckont cucremsl . 1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIIaM U MEPUOIaM.

3nauenue Ilepmommueckoro 3akoHa u llepmomnueckol  CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TosisipHass M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE PEAKIIUH.
[Tponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



M3ydeHue o0pas3loB BEIICCTB METALIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUIPOKCHUAA IIMHKA C PacTBOpPaMU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIMTEIBLHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHATHUH, TaK ¥ MIOHATUM, SIBJISIOIIUXCS CACTEMHBIMH ISl OTJICJIBHBIX TPEIMETOB
€CTECTBEHHO--HAYYHOTO IMKJIA.

OOmme ecTecTBEHHO--HAyYHbIC TMOHATHS: HAy4YHBIM (akT, THIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CHHTE3, KIacCU(UKAIIHS, IEPUOANIHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHZ,
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi/l, BEIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, ((U3NYECKUE BETUUUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KUITACC

BemecTBo M XMMHUYeCKas peaKkuus

[Tepnoanyeckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIAbI XUMHUUYECKON CBSI3U. THIBI KPUCTAJUTMUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMHUUECKHE
CBOMCTBA BEIIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COCMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BELIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO Pa3IuYHbIM MHpHU3HAKaM (110
YUCY U COCTABY YYacCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIJIOBOMY 3P hEKTy,
10 U3MEHEHUIO CTeTMeHeN OKUCIICHUSI XUMUUYECKHUX JIIEMEHTOB, TI0 00paTUMOCTH,
[0 YyYacTUIO Karajiu3aropa). OIK30- U  DSHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTue o0 ckopocTH xumuyeckor peakuuu. I[loHdarne 06 0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX
peakuusax. Ilonarne o karanuze. IloHsATHE O XUMHYECKOM pPABHOBECHHU.
@akTOophl, BIUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. (CocTaBieHUE  ypaBHEHH
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX PEAKLIHMl C HCIOJIb30BAHUEM METOAA
AIIEKTPOHHOTO OanaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMH. ONEKTpOIUTHl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanyu. KauectBeHHbIe peakuny Ha HOHBL. [IoHsATHE O rUAPOIN3E CONEM.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuu
OT BO3JIEHCTBUS Pa3IMUYHBIX (HAaKTOPOB, HCCIIEIOBAHUE SJIECKTPOIPOBOIHOCTU
pacTBOpPOB BEWIECTB, MpOLECCa IUCCOLUALMU KHCIOT, IIEJI0OYed M CoJied
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX  MPU3HAKK TMPOTEKAaHUs peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajka, BbBIJICICHHE Tra3a, oOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuu pa3aoKeHUsl, COEIUHEHNS ), pACIO3HABAHNE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIbIO KAayeCTBEHHBIX pPEAKUMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEHUA

OOmass xapakTepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJLIaMH, HEMETAUIAMHM, IIEI0YaMHu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
HAXO0XIEHUE B IPUPOJIE.



Ob6mas xapakrepuctuka 3meMeHToB VIA-rpynmnsl. OcOOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHU OoKucieHuss. CTpoeHne u PU3NIECKUE CBOMCTBA
IPOCTHIX BEHIECTB — KUCIOpOAa U Cepbl. AJUIOTPONHbIE MOAUPUKAIINU
KHUCIopoZa U cepbl. XUMHUYECKHue cBoMcTBa cepbl. CepoBOIOpPOA, CTPOCHHE,
¢usznyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPeACTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme Kak mpejcTaBUTENs Kjacca KUCIOT U crenuduueckue). XuMHUYECKUe
peaKkiMM, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO CMOco0a MOJy4eHUs CEpHOM
kucnoThl. [Ipumenenue cepaoit kucaotbl. Cosil CepHOM KUCIOThI, KaueCTBEHHAsS
peakiusi Ha cynbdar-uon. HaxoxxneHue cepbl U €€ COCIUHEHHUI B MPHUPOJE.
XHUMHUUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpelbl COCOUHEHUSMH  CEpPbI
(KUCIOTHBIE JTOKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €Tro
OpEeIOTBPALCHHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacCpoCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupoje. AMMUAK,
ero (u3nueckue U XUMHUYECKHE CBOWCTBA, IMOJIyueHUE U NpuMmeHeHue. Comu
aMMOHUS, UX (pU3NUECKHe U XMMUUYECKHE CBOMCTBA, IpruMeHeHre. KauecTBeHHas
peaklys Ha UOHbI aMMOHUS. A30THasg KUCJIOTa, €€ MOJydeHHe, (PU3HUYECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT W
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHS B KauecTBe
MUHEPAJIbHBIX YI0OpeHui. XHUMHUYECKOe 3arps3HEHHE OKpYXaroulell cpeabl
COCIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoZ10EMOB). Docdop, amnorpornHbie Mogudukanuu ¢ocdopa, Pu3MUECKUe U
xumuueckue croiicta. Oxcua pochopa (V) u pocdhopnas kucnota, Guzndeckue
U XUMHUYECKHE CBOICTBa, moiydeHue. Mcnonb3oBanue QochaToB B KauecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepucTtika neMeHToB |V A-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCJIEHUS. YTIEpol, aUIOTPOIHBIE
MOAU(DUKALIMKM, PACHpPOCTPAHEHUE B MPUPOJE, (PU3MUECKHME U XUMHYECKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoje. OKCUIBI yriaepoaa, ux
¢usznyeckue MW XUMHYECKHE CBOWMCTBA, JEHCTBHUE HA KHUBBIE OPraHU3MBI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (1V), rumore3a riao0aibHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIM
s dekT. YronpHas KUCIIOTa U €€ COU, uX (PU3NYeCKUEe M XUMHIECCKHIE CBOMCTRA,
nojiyueHue u npuMmeHenue. KauecTBeHHas peakiusis Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3s1CTBE.



[lepBoHauanbHble TMOHATHS 00 OpPraHMYECKHX BEIIECTBaX KaK O
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIpOMBIIUIEHHOCTH. [loHATHE 0 OMOJOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHenue. CoenuHeHUs KpeMHUs B mpupoje. OOiue mpencraBiieHus 00
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIOJIb30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelime crpoutenabHble MaTepraibl: KepaMHuKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro NCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa310B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBE/ICHHE KAUYECTBEHHBIX pEAKUHM Ha XJOPUI-MOHBI M HaOIIOJEHUE
PU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpa)karoliue (PU3ndecKkue U XMMHUIECKUE
CBOMCTBA TaJOT€HOB M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUaAJIOB), HaAOMIOJEHHE TMpolecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaONMI0JIeHWEe Mpu3HaKa eé
MIPOTEKaHUsl, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3lamu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MOJydeHHne, COONpaHue, paclio3HaBaHHUE U
M3y4YEHUE CBOMCTB aMMMaKa, NPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMMOHUSI W (¢GocpaT-MOH U HU3YYEHUE TNPU3HAKOB HUX MPOTEKAHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTBI C MEAbIO (BO3ZMOMXHO
UCIIOJIb30BAaHUE BUJIEOMATEPHANIOB), HW3YYEHUE MOJACICH KPUCTALTUYECKUX
pemérok anmMasa, rpaduta, pymiepeHa, 03HaKOMIIEHUE C MTPOLIECCOM afCcopOLUn
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM IPOTUBOra3a,
NoJIy4eHHe, COOMpaHre, pacrlo3HaBaHUE U U3yUYE€HHUE CBOMCTB YIIIEKUCIIOTO rasa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U N3yYCHUE
MPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHHE C NPOIYKIHEH CUIUKATHOU
MIPOMBIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaxkHeimme
HEMETAJUIbl U UX COCAUHEHUS.



MeTaibl ¥ UX COeTUHEHUS]

OOmiasi XapakTepUCTUKAa XHMHUYECKUX JIIEMEHTOB — METaUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
JI. 1. MenneneeBa u cTpoeHus: atToMoB. CTpoeHUE METaIIOB. Metammyeckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alMThl WX OT Koppo3uu. CmiaBbl (CTajib, YYTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie MeTasUIbL: TOJOXKEHNE B [Ilepnoandyeckoit CuCTEME XUMUYECKUX
aneMmeHTOB /. 1. MeHnneneeBa, CTpOeHHE UX aTOMOB, HAX0XJICHUE B IIPUPOJE.
duznyueckre 1 XUMUYECKHUE CBOMCTBA (Ha puMepe HaTpust U Kanusi). OKCUAbI U
TUAPOKCUABI HATpusi W Kaius. IIpuMeHEeHHEe IIETOYHBIX METALUIOB M UX
COECIMHEHU.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
[lepnogmueckoi cucreme XxuMuaeckux 35eMeHToB . . Menneneesa, ctpoenue
UX aTOMOB, HaxoXJeHue B mpuponae. PU3NYECKHUE U XUMUYECKHE CBOMCTBA
MarHusi U Kaiblus. BakHelimme coeauHeHUs Kanblus (OKCUI, TUIPOKCHUI,
coiin). JKECTKOCThH BOJBI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHui: nosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
snemeHtoB JI. M. MenneneeBa, CTpOCHHE aTOMa, HaxXO0XXIEHUE B IPUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSL.

Kenezo: nonoxenue B llepuoanueckor CUCTEME XUMUYECKUX 3JIIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XUMHUUYECKHEe CBOMCTBa keieza. OKcuabl, THAPOKCHABI M coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 0Opa3llaMd METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3MOXKHO  HMCIIOJIb30BAHUE BUJECOMATEPHUATIOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(I u xenesa (1), menu (1), HabrFOAEHUE U OMMCAHKE TIPOIIECCOB OKPAIIMBAHUS
IJJaMEHU HWOHAMHU HATpHs, Kalusig WM Kajdblus (BO3MOXHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HCCJIEIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA



AITIOMUHUS U TUJIPOKCHU/IA [IMHKA, PEIICHUE YKCIIEPUMEHTATBHBIX 3aJ1a4 110 TEME
«BaxxHeuIre METAJUTBI U UX COCTUHEHUS.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
WCIIOJB30BaHUE BEIIECTB M XMMUYECKUX peakuuil B ObITy. [lepBast momotis npu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIIEHTpaIus Belects, nanee — [1JIK). Poib Xxumuu B perieHuu 3K0JI0THYECKUX
poOJIeM.

Xumuueckuii IKCnepuMenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CIUIABBI METAJIIIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK U MIOHATHH, SBJISIFOIIUXCS CUCTEMHBIMH JJIsI OTACJIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccUuUKalus, MNePUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEb, SIBICHUE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTEPHAIBI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, TelO, OOBEM,
arperaTHOe€  COCTOSIHUE  BEIIecTBa, Ta3,  pacTBOp, PaCTBOPUMOCT,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
ya00peHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM C  TPAJAUIIMOHHBIMHU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU MOBEACHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JInyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYy4YarOUIUXCs
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAlUA |
pacIIMpEeHne ONbITa ACITEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIDKEHHSIX UM OTKPBITHSIX MHUPOBOM H
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHUIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIIEOBATENILCKOM, TBOPYECKOM U APYrHUX BHIAX
JeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESTEIIbHOCTH MpPU
BBITIOJTHEHUN Y4YeOHBIX, TMO3HABATENbHBIX 3aja4, BBITIOTHEHUU XHUMHUYECKHUX
DKCIIEPUMEHTOB,  CO3JIaHMM  Y4YEOHBIX  TPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIITH B MIPOIIECCE ITOW yueOHOM IeITeTbHOCTH,
FOTOBHOCTH OIICHUBATh CBOE TMOBEACHHWE M TOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUM
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIIAIOLINEC
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOABI, B3aMMOCBS3SIX YEIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



[T03HABaTEJIbHbIE MOTHBBI, HAPABIICHHBIE HA MIOJyY€HHE HOBBIX 3HAHUM 110
XUMHH, HEOOXOTUMBIE ISl OOBSICHEHHUS HaOJII0aeMbIX MPOLIECCOB U SIBJICHMIA,
MO03HABATENbHON, MH(MOPMAIITMOHHOM U YUTATEIBCKON KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSTEIBbHOM paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JUTEPaTypOM, JOCTYMHBIMHU TEXHUYECKUMHU CPECTBAMHU HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0O03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, IPOCKTHOM U  HCCIEI0BATEIbCKOM
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JlajabHEHIIeM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSIL:

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLICHHMS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHME IOCIEICTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YNOTpeOJEHUs alIKoroyisg, HapKOTHKOB,
KypEeHHUs), HEOOXOIMMOCTH COOJTIO/ICHHUS MTPaBII O€30MACHOCTH MPHU 0OpaIlleHUN
C XMMHYECKMMU BELIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHYECKOMY HM3YyUYEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XWMHUHU, OCO3HAHHBIA BHIOOD
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHMs 00pa3oBaHHS C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CLIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, yCremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKU 11eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJIEHUS
npaBusl 0€30IaCHOr0 TOBEJIEHUs MpU paboTe C BELIECTBaMHU, a TaKXKe B
CUTYALMSIX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS HKOJOTMUYECKON KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTIO
XapakTepa 3KOJIOTUYECKUX MPOOJIEM U yTel UX peLIeHHUs TOCPEACTBOM METOI0B
XUMHUH, SKOJOTMYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTbCS MM B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLUAIIBHOM IIPAKTUKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMeTHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC [IJIS
GopMUPOBaHUS MHPOBO33PCHHsI OOIICHAYYHBIE TMOHATH (3aKOH, TEOPHS,
NPUHIIAI, TUITOTE3a, (DaKT, CHCTeMa, TTPOIIECC, IKCIIEPUMEHT U JIPYToe. ), KOTOPhIS
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IICIIOCTHOM
Hay4yHOW  KapTUHE MHpa, W  yHHBEpPCalIbHBbIE Y4YeOHBIC  JEHCTBUS
(To3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJIATHUBHEIEL), KOTOpPBIC
obOecrieunBarOT  (OPMUPOBAHWE  TOTOBHOCTH K  CAMOCTOSTEIHLHOMY
TJIAHUPOBAHMIO M OCYIIECTBICHHUIO yUeOHOM eI TEITHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3zoBble 1ornyeckue AecTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUJICHUS! TP OCBOCHUU
3HAHWI: PaCKPHIBATh CMBICT XUMHUYCCKUX MOHATHH (BBIACIATh UX XapaKTCPHbBIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMH TOHITHSIMHU ), UCIIOJIb30BATh
MOHATHUS JUTsI OOBICHEHUS OTACIBHBIX (DaKTOB W SIBJICHHUH, BEIOUPATh OCHOBAHUS
U KPUTEPUU JIJIs1 KIacCU(PUKAIIMI XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
yCTaHABJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMHU HU3y4YCHUS,
CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, JICAYKTHBHBIC, IIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE MPUMEHSTh B TMPOIECCE IMO3HAHUS TOHATUA (TIPEIMETHBIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XUMHH MOJIEIbHbIE
MIPEACTABICHHUS] — XUMHUYECKHUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYecKas opmyria
1 ypaBHEHHWE XMMHUUYECKOW PEaKIMH — TMPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPECTABICHUHN BBISIBIISATH U XapaKTEpPU30BaTh
CYILIECTBCHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYCCKUX PEaKIWi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, TPHYUHHO-
CJICICTBCHHBIC CBSI3U M TIPOTUBOPEUHS B H3y4aeMbIX MPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBaTebCcKue AeiiCTBUSA:

yYMEHHUE UCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4Y€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAa4eCTBE OCHOBHI Il (DOPMUPOBAHUS THUIMOTE3bI IO
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NPHOOPETCHUE OMBITA 1O TUTAHHUPOBAHUIO, OPTAaHU3AIMHM W IPOBEICHUIO
VYCHHYECKUX DJKCIIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJIBI 10 pe3yjbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIISTH
OTU€T O MPOJIeNIaHHOM padoTe.



Pabora ¢ nunpopmanuei:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HWH(GOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TOTYy4aeMYI0 U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJAEp>KaHUsA, CIPABOYHBIC
nocoOus, pecypcsl MHTEpHETAa), KPUTUUECKU OLICHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

yMEHHUE MPUMEHSTh Pa3jIu4yHble METOJIbI U 3alPOChl MPU TTOUCKE U O0TOOpE
uH(pOpMAaIIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JIaCTH HCTIONB30BaHMUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpOW AKTUBHOI'O WCIIOIB30BAHUS PA3IMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAMU U WIUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIOJNb30BaTh W aAHAJM3HpPOBAaTh B Mpouecce ydyeOHOH U
HCCJIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIBCKOTO XO35MCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MPUPOIHOU
Cpebl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBHUSA:

YMEHHMS 3aJ]aBaTh BOIPOCHI (B XoJe Auanora u (Wiu) IUCKYCCUHU) IO
CyHmIeCTBY 00CyXkaaeMoil Tembl, (HOpPMYJIUpPOBaTbH CBOU  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSI TPEACTABISATh IMOJIyYEHHBIE pE3yJbTaThl I103HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
PE3yIbTaTOB BBIOIHEHHUS] XUMUYECKOT0 SKCIIEpUMEHTa (J1Ta0OpaTOPHOrO OMBITA,
nabopaTtopHOil pabOThl MO UCCIEJOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOro
IPOEKTA);

yMEHHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W  MCCIENOBATENbCKOM  JEATENBHOCTH MpPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€Ta OOLIMX MHTEPECOB U COIIACOBAHUS
no3utuii (00Cyk1eHns, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUH, ONpENEJICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pa0OThI U APYTHE).

PeryisiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHUE CAMOCTOSITENBHO OINPEAENSTh UEAN AEATENbHOCTH, INIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeILHOCTD, BRIOUpATh Hanbosiee 3PhEeKTUBHBIE CIIOCOOBI pEIIeHUsT YIEOHBIX
U TI03HABATEJIbHBIX 33J]a4, CAMOCTOSITEBHO COCTaBIIATH WJIM KOPPEKTUPOBATH



MPEJIOKEHHBIM AJITOPUTM ACHMCTBUM NPU BBIIOJHEHUN 3aJaHUM C y4ETOM
MOTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEILECTBAX U PEAKIIUSX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUU 33/1aHUI.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJabTATOB 1O OCBOCHHUIO 00S3aTEIHHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOU (enepaibHOM pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YYaIOIIUMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHSI», BUIBI
JNEATEIbHOCTH 10 TMOJYYEHHID HOBOTO 3HAHUS, €ro HWHTEPHPETaLNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e PACKPBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEHIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPO/IHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJIsI XMMHYECKOIO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00bEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJIb, DJIEKTPOOTPUILIATEIILHOCTD,
CTENEeHb OKHUCJICHUS, XUMUYECKash peaKiusi, KiacCuUKalus peaxiuii:
pEAaKUMU COCIUHEHHUs, PEaKUUH PA3JIOKCHUS, PEAKLUU 3aMEIICHUs,
peakIuu 00MeHa, 9K30- M 9HA0TEPMHUUCCKHE PEAKIINU, TETUIOBOM 3P (HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMHUYECKas CBs3b, IMOJApHAss U HENOJspHasd
KOBAJICHTHAsA CBSI3b, MOHHAS CBSA3b, MOH, KaTHOH, AHUOH, pPacTBOD,
MaccoBasi JI0JIs BeIIecTBa (MIPOIIEHTHASI KOHIICHTPAIIUsI) B PACTBOPE;

e WUIKOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XWUMHYECKHX IIOHSATHU H
MPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

e UCMOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY [IJIi COCTaBJICHUS (HopMyll
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUIA;

e OMPEEIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX COCIUHCHHUSIX,
MIPUHAJIC)KHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAMHEHUM IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBAJICHTHasT W HWOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbica llepunomnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh NMOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJokeHus B [leproandeckoi cucreme,



3aKOHOB COXPAHEHUS MACChl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio (opmy [lepuonnueckoi
CUCTEMbl XMMHYECKHUX DJJIEMEHTOB: pa3nyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynma)», mansie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAll sapa, oOIIee YHuCIo
AJIEKTPOHOB U paclpeeeHUE UX MO JIEKTPOHHBIM CJIOSIM);
KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJICMEHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY M COCTaBY YYaCTBYIOIIUX B
pEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAcCOB,  MOATBEpXKJas  ONUCAHWE  MOpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
MPEBpaICHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJIeMeHTa 1o Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

MPUMEHAITh OCHOBHBIE OTMEpaIlid MBICIUTEIBLHON AESTEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AIHIO,
KJ1acCU(UKAIUIO, BBISABICHHE MPUUYMHHO--CICCTBEHHBIX CBSI3€H — /s
U3YUYEHHUS] CBOWMCTB BEUIECTB M XHUMHUYECKHX pPEaKIHil, €CTeCTBEHHO-
Hay4YHblE  METOJbl  TO3HAaHWS —  HAOMIOJCHUE, HU3MEpEHue,
MOJEJIUPOBAHUE, SIKCIIEPUMEHT (PEaibHbI U MBICJICHHBIN);

CIEIOBATh TMpAaBWJIAM  TOJB30BAHUSI XUMHUYECKOM MOCYyIOW U
nabopaTopHbIM 000pPYJIOBaHMEM, a TaKKe MpaBWIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBINOJIHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOJAa M KHCJIOpPOJAa), MPUTOTOBICHUIO
PaCTBOPOB C ONPENCIEHHON MAaCCOBOM JI0JIEU PACTBOPEHHOTO BEIIIECTBA,
IJAHUPOBATh U MPOBOAUTH  XMUMHUYECKHE  IKCIIEPUMEHTHI 10
paclo3HaBaHWID pPACTBOPOB IIEJIOYEH U KHUCIOT C [OMOIIbBIO
UHAMKATOPOB (JTakMycC, peHo(TanenH, METUIOPaHX U IpyTue).



K koHiy oOydeHus B 9 kJjacce mpeIMETHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

e pPaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHA: XUMUYECKUUI
AJIEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMUIECKasl CBSA3b, TEMIIOBOU d(PeKT
peakiMu, MOJIb, MOJIIPHBI  00BEM, PpacTBOp, DJIEKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS TUCCOLUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEaKIUU,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHWE M  BOCCTAaHOBJICHHUE,
aJoTponus, aMpOTEPHOCTb, XUMUYECKasi CBA3b (KOBaJICHTHAs, HIOHHAS,
MeTa/NInyecKas), KpUCTaJUIMuecKas pemeTka, KOpPpO3Hs METaJlIoB,
CILIaBbl, CKOPOCTb XHWMHYECKOM peakIuu, MpeaeabHO JOMyCcThUMas
koHueHTpanus [[JIK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHITUH U
NPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPAILLICHUII;

e UCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JJISI COCTaBJICHUS (OpMyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUIA;

e OIpEACIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX SJIEMEHTOB
B COCIMHEHUSX Pa3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmyiiaM, BHJ XUMHUUYECKON
CBs3U (KOBaJICHTHAsl, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCMHEHUSX, 3apsii MOHA 110 XUMUYECKOU popMmyJie, XapakTep Cpebl B
BOJTHBIX pacTBopax HEOPTaHUYECKUX COCMHEHUH, THUTI
KPUCTAINTMYECKON PEHIETKU KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMmbich llepumomuueckoro 3akona JI. M. MennpeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OINHUCHIBATH W XapaKTEPU30BaTh
Tabnuuynyto Gopmy Ileproanueckoil CUCTEMbI XUMUYECKHUX 2JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynma)», manbie W OOJbIIME TMEPUOIBI, COOTHOCUTH
0003HaYCHUSA, KOTOPbIE HMEIOTCS B IEPUOIUYCCKOM TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHUUYECKUX
AJIEMEHTOB (COCTaB W 3apsi sjapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpeneynieHue UX IO OJJIEKTPOHHBIM CJIOSM), OOBSCHSTH OOIIHE
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB M UX COCAUHEHUN B
npeenax MajiblX IEPUOIOB U IIIAaBHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;



KIacCU(PUIUPOBaTh ~ XUMHYECKHE  DJIEMEHTHI,  HEOPTaHUYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (110 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKIMK BEUIECTB, MO TEIIoBoMY 3(PdeKTy, M0 U3MEHEHHUIO CTeNeHen
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUii;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKOM JIHUCCOIMAIMU KHUCIIOT,
LIEJI0YEed W COJIEW, NOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEAKLIMU
MOHHOTO  OOMEHa, YpaBHEHUS  pEaKUHM,  MOATBEPKIAIOUIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATUX PEaKIIHid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B pPa3IWYHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO 3JIEMEHTa 1o (opMmyiie
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM  TOCYI0M U
Ja00paTOpHbIM O0OPYJOBAaHMEM, a TaKXKe IMpaBwia OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U yTIEKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMU, TOATBEPKAAlOlIMe KAa4eCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPUA-, OPOMUI-
, monu-, kapooHat-, pocdar-, cuIMKaT-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHUOHBI aMMOHUS ¥ MOHBI U3yYEHHBIX METAJUIOB, TPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IMPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIUTEIBHON JCATEILHOCTH —
aHalu3 MW CUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3aIuIo,
BBISIBIICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKlHil, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUS — HAOIIO/ICHNEe, U3MEPEHUE, MOJICITUPOBAHUE, DKCIICPUMEHT
(peanbHbI 1 MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

N HaumenoBanue KoimuecTBo yacos
(]

pa3iesioB U TeM KonTtpoJbHbie
n/n Bcero

NporpaMmel padoThI

Paznen 1. HepBOHa‘{aJIbeIe XUMHUYECCKHEC TTIOHATUSA

XUMHS — BayKHas
11 00J1aCTh €CTECTBO3HAHUSA 5

Y IIPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA

Be cCTBA U XUMHNUCCKHUC
12 B 15 1
peaKHI/II/I

Hroro no pasneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 6
[TonsiTre 06 oxcuaax
29 Bonopoa.Ilonsitue o 8
KHCJIOTaX M COJSX
53 Bona. PactBopsl. 5 1

[TousTHE 00 OCHOBAHUSAX

IpakTuyeckue
padoThI

2

1

1

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

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

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

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

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

bu6mmorekxa [IOK
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

OCHOBHBIE KJIACCHI

bu6mmoreka [JOK
24 Heop raHHqECKHX 1 ! 1 https://m.edso0.ru/7f41837c
COCINMHCHUHN
Wroro mo paszneny 30

Pa3znen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xumuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
XumMnuyeckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepunonnueckuii 3aKoH 1
[Tepunonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHUYECKHUX DJIEMEHTOB 7

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

JI. 1. Mennene-ena.
Crtpoenue aToma

XHUMHYecKas CBSI3b.

3.2 OKUCIUTENbHO- 8 1 bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢
peakuu
bu6mmoreka [JOK
Hroro o paszexy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [TOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME


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

9 KVIACC

N HaumenoBanue KosaunuyectBo yacos
(]

pa3iesioB U TeM KounTtpoJubHbie
n/n Bcero

MPOrpamMmbl padoThI

Pa3ned 1. BemecTBo H XuMH4yecKkmne peakiun
[ToBTOpEHME U

yriryOieHue 3HaHui
OCHOBHBIX Pa3zeiioB

11

Kypca 8 kiiacca

OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4
XUMHUYECKHUX PEeaKIIHii

DIIEKTPOTUTHIECKAS
JIICCOTIHAITHSI.
1.3

XHUMHUYECKUE PEAKIINN B
pacTBOpax

Hroro no pazneny 17
Pasznea 2. Hemeraibl 1 HX coeNHEHUS
OO61as xapakTepucTHKa

2.1 XUMHUYECKHUX AJIEMEHTOB 4
VIIA-rpynnsl. [anorenst

IpakTuyeckue
padoThI

1

1

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorekxa [JOK
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

OO01as xapakTepuCTHKA

59 XUMHYECKUX JIEMEHTOB 6 bubmuoreka [JOK
' VIA-rpynmst. Cepa u eé https://m.eds00.ru/7f41a636
COCTUHEHUS

OO6u1ast xapakTepUCTHKA
23 XUMHYECKHX 2JIEMEHTOB ; 1 Bu6nuoreka [IOK
' VA-rpynmnsl. A30T, https://m.edsoo.ru/7f41a636

docdop 1 UX CoeTUHCHHS

OO01mas xapakTepucTHKa
XUMUYECKHUX HJIIEMEHTOB

2.4 IVA-rpynmel. Yriepon u 8 1 2 Bubmorexa [OK

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

KPEMHHI U UX
COCIMHEHUS

Hroro mo paszneny 25

Pa3gen 3. MeTauibl M HX COeTUHEHU S

31 OO0mue cBoicTBa 4 bu6mmoreka [IOK

' METaIIOB https://m.edso00.ru/7f41a636
3.9 Baxwueiimme MeTamibl U 16 1 2 bubmuorexa [JOK

' WX COEMHEHUS https://m.edso0o.ru/7f41a636

Hroro no pasneny 20


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

Paznen 4. Xumus u okpyxamomas cpeaa

41 BemecTBa u matepuaisl B 3 bubmuoreka [JOK
' JKU3HH YesIoBeKa https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE BpeMs 3 Bubmaoreka LJOK
p p https://m.edsoo.ru/7f41a636
BIIEE KOJIMYECTB
OBIII © CTBO 68 4 7

YACOB I10 ITPOTPAMME


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




HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ne
7 Tema ypoka

IIpeamer xumun. Ponb xumuu B
J)KU3HU JejIoBeKa. Tena u
BEIIEeCTBa

Ilonstue o METOAaX IIO3HAHUA B
XUMHHN

[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsl B 1aboparopun
1 IpUEMBI OOpALIIEHUS C
1a00paTOPHBIM 000PYIOBAaHUEM»

HucTele BellecTBa U CMECH.
Crioco0wl pazneneHust cMmecei

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha
MIpUMEPE OYUCTKH MOBAPEHHOM
COJIN)»

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/ff0d21
Oc

bubmuorexa [JOK
https://m.edsoo.ru/ff0d22
7e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d23
dc

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d26
ca

but6mmorexa [IOK
https://m.edsoo.ru/ff0d28
c8



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

10

11

12

13

ATOMBI 1 MOJICKYJIBI
XUMHUYECKHE DIIEMEHTEI. 3HAKU
(CUMBOJIBI) XUMHYECKUX

9JICMCHTOB

IIpocTsle U CIOXKHBIE BEIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aK0OH MOCTOSTHCTBA COCTaBa

BelecTB. XUMHUYeCcKas GopMyIa.

BasieHTHOCTH aTOMOB
XUMHUYECKUX DIJIEMEHTOB

OTHOCHUTENBbHAA aTOMHAg Macca.
OTtHocuTeNnbHAS. MOJIEKYJISIPHAS
macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIMHEHUH

KomnuectBo BemecTBa. Mob.
MomnsipHast macca

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2a
6C

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2b
e8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d2a
6c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2d
50

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2e
ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d32
3c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d35
Oc

bubnunorexa LIOK
https://m.edsoo.ru/ff0d52
30



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

14

15

16

17

18

19

20

dusznyeckne ¥ XUMHUUECKHE
SIBJICHHA. XUMHUYecKast pEaKkmusa

IIpu3Haku u ycinoBus MPOTEKAHUS
XUMHYECKHUX PEaKIUH

3akoH COXpPaHCHUA MaCChl
BeliecTB. XUMHUYECKUE
YpaBHCHU

Bbruncnenus koim4yecTa, Macchl
BELIECTBA [10 YPaBHEHUSAM
XUMUYECKHUX peaKIuii

Krnaccudukanus XaMHIECKUX
peakuuii (CoeuHeHus,
pa3noXKeHus!, 3aMeEHus,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0IEeHne 1
CHCTEMATH3alAs 3HAHWI

KonTponbnas padora Nel mo teme
«BeniecTBa 1 XUMUYECKHE
peaxImm»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d37f
a

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d3a
16

bubnunorexa LIOK
https://m.edsoo.ru/ff0d3b
88

bubnuoreka [{OK
https://m.edsoo.ru/ffod57
08

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d3f3
4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d40
c4

bubnunorexa LIOK
https://m.edsoo.ru/ff0d42
90



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

21

22

23

24

25

26

Boznyx — cmech razos. Cocras
Bo3ayxa. Kucnopon — anemeHT u
npocroe BeuiecTBo. O30H

dusnueckre 1 XUMHYECKHE
CBOMCTBA KKCIOpo/a (peakiuu
OKHCIICHHS, Topenue). [TousTue
00 okcumax

CriocoOsI mostyueHus: KUCIopoaa
B J1JaOOpaTOPUH U
MPOMBIIUICHHOCTH. [IpuMeHeHne
KHCJIOpO/Ia

TennoBoi 3 PeKT XUMUIECKOM
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJO0TEPMHUYECKHUX
peaKknusx

TornuBo (HedTh, yroiab U METaH).
3arps3HeHne Bo3/lyXa, CIoCOObI
€ro MpeoTBpaIleHHs

[IpaxTuueckas padorta Ne 3 o
teMe «llonmydyenue u cobupanue
KHCJIOPO/a, N3y4eHHE eTo
CBOMCTB»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d44
8e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d46
14

bubnunoreka LIOK
https://m.edsoo.ru/ff0d49
7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d47
90

bubanoreka LIOK
https://m.edsoo.ru/ff0d4c
4a

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4a
e2



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

27

28

29

30

31

32

33

34

Bonopon — aneMeHT u npocroe
Bewectso. Haxoxxnenue B
IIpUpoIEe

dusnueckue U XUMUYECKHe
cBolicTBa Bogopoaa. [Ipumenenue
BOZIOpOZA

TloHsaTHE 0 KHCIIOTAX U COJISIX

Crioco0bl nostydeHus BOAOpoa B
nabopaTtopuu

[IpaxTuueckas padora Ne 4 o
teMe «llonydyenue u cobupanue
BOJIOPOAA, U3YYEHHE €TO
CBOMCTB»

MossipHblii 00BEM ra30B. 3aKOH
ABorazpo

Brrunciienus 00bEMa, KOJIMUeCTBa
BEIIIECTBA ra3a 1o €ro
W3BECTHOMY KOJIMYECTBY
BEIIIECTBA W 00BEMY

Brruncienus 005EMOB ra3oB MO
YPaBHEHUIO PEAaKLIUHA HAa OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3zon

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4d
do

bub6nmoreka [IOK
https://m.edsoo.ru/ffod50
d2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4d
do

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4f4
2

bubmunoreka IIOK
https://m.edsoo.ru/ff0d54
2e

bubmunoreka IIOK
https://m.edsoo.ru/ff0d55
a0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d57
08



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

35

36

37

38

39

40

41

42

dusnueckre U XUMHUIECKHE
CBOICTBA BOJbI

CocraB ocHoBauuii. [Tougarue 00
HHUKATOpax

Bopa kak pactBoputesb.
HacpliiieHHbie U HeHACHIIIEHHBIE
pactBopsl. MaccoBas nomst
BEIIECTBa B pacCTBOpE

[IpakTuueckas pabora Ne 5 o
teme «IIpuroroiienre pacTBOPOB
C ompeaeIEHHON MacCcOBOM oJei
pacTBOPEHHOTO BEILIECTBAY

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Bona»

OKcHabl: COCTaB,
KkiaccuduKalys, HOMEHKIATypa

[TonydyeHnne n xuMnuyeckue
CBOMCTBA KHCIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHJIOB

OcHOBaHUS: COCTaB,
KJaccuukanms, HOMEHKIJIaTypa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d58
7a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59
e2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5b
40

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5e
ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d63
42

bu6anoreka LIOK
https://m.edsoo.ru/ff0d66
4e

bu6anoreka LIOK
https://m.edsoo.ru/ff0d66
4e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d67
ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

[Tonyuenne u XuMUYECKHE
CBOICTBa OCHOBAHUI1

KwucnoTsl: cocTas,
KJ1accuukanms, HOMEHKIJIaTypa

HOJIyquI/Ie U XUMHWYCCKHUC
CBOMCTBA KUCJIOT

Conu (cpenHue): HOMEHKIATYpA,

CHOCOOBI MOTYYEeHHUS,
XUMHUYECKUE CBOUCTBA

ITpakTrueckas padora Ne 6.
Pemenue skcriepuMeHTaTIbHBIX
3aja4 1o reme «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX
COCIMHEHU I

['enernueckas cBsA3b MEXKIY
KJIaCCaMU HEOPTraHUYECKUX
COE€IUHEHUN

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d67
ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0dfee
2

but6mmoreka [IOK

https://m.edsoo.ru/ffOdfee
2

bubnunoreka LIOK
https://m.edsoo.ru/00ad94
74

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9b
7c

bu6anoreka LIOK
https://m.edsoo.ru/00ad9a
50

bubnunorexa LIOK
https://m.edsoo.ru/00ad9c
b2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

50

o1

52

53

54

55

56

KonTtponsHas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX CoeAMHEHUM"

[TepBbie MONBITKH
KJIacCU(UKALUU XUMUYECKUX
anemeHToB. [loHsTHE O rpynmax
CXOJTHBIX 3JIEMEHTOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

[Iepuonsl, rpynisl, MOATPYIIIbI

Crpoenue atomoB. CocTas
aTOMHBIX sifiep. M30Tors

CrtpoeHnue 371eKTpOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cucremsi /. U.
Menpeneena

XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA 10 €r0 MOJIOKEHUIO B
ITepunonnueckoii cucreme /1. .
Menneneena

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9e
la

bubnunorexa LIOK
https://m.edsoo.ru/00ad9f
fa

bubnunoreka LIOK
https://m.edsoo.ru/00ada5
2c

bubnunoreka LIOK
https://m.edsoo.ru/00ada5
2c

bubmunoreka IIOK
https://m.edsoo.ru/00ada3
42

bubmunoreka IIOK
https://m.edsoo.ru/00ada6
bc

but6mmorekxa [IOK
https://m.edsoo.ru/00ada8
24



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

57

58

59

60

61

62

63

64

3nauenue [lepuognueckoro
3aKOHa Ul pa3BUTUS HAYKU U
npaktuku. J[. 1. MengaeneeB —
y4€HBIH, earor u rpaxk1aHuH

DNeKTPOOTPULIATETLHOCTh
ATOMOB XUMHUYCCKUX DJICMCHTOB

HNonnas xumudeckas CBsI3b

KoBanenTHas IoJsipHasi
XUMHUYCCKas CBA3b

KoBanentHas HCIIOJIsIpHAs
XUMHUYCCKas CBA3b

CreneHb OKUCIICHUS

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

OKHCIUTEIN U BOCCTAaHOBUTEIIN

bu6nmoreka [IOK
https://m.edsoo.ru/00ada9
6e

bubnunorexa LIOK
https://m.edsoo.ru/00adaa
b8

bubnuoreka [{OK
https://m.edsoo.ru/00adac
34

bubnunoreka LIOK
https://m.edsoo.ru/00adaa
b8

bubmnoreka IIOK
https://m.edsoo.ru/00adaa
o]¢]

bu6nmorexa LIOK
https://m.edsoo.ru/00adae
28

bu6nmorexa LIOK
https://m.edso0.ru/00adb0
76

but6mmorexa [IOK
https://m.edsoo.ru/00adb0
76



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65

66

67

68

KonrtponsHas padora Ne4 o reme
«Ctpoenue atroMa. XUMUYECKast
CBSI3b»

PesepBHelit ypok. O000IICHHE 1
CHCTeMaTH3aIlnsl 3HAHU

PesepBHeIi ypok. O000IICHHE 1
cUcTeMaTu3alus 3HaHUI

PesepBHeIil ypok. O000IICHHE 1
cUcTeMaTU3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/00adb4
86

but6mmoreka [IOK
https://m.edsoo.ru/00adb3
3c

but6mmoreka [IOK
https://m.edsoo.ru/00ad9c
b2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d61
cb



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

9 KJIACC
Ne

Tema ypoka

—~ =

Ilepuoanueckuii 3aK0H.
IIepnonnueckas cucrema
XUMHUYECKUX dJIeMEHTOR /I,
H. Mennencepa

3aKOHOMEPHOCTH B
HU3MEHEHUHU CBOMCTB
XUMHUYECKUX JJIIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

Knaccudukanus n
HOMEHKJIATypa
HEOPTaHWYECKUX BEIIECTB

Buaber xumMnueckoil cBI3u 1
THUIBI KPUCTATUTUYECKHUX
peLEToK

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

DJIEeKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/00adb59
e

bubnnoreka IIOK
https://m.edsoo.ru/00adb6b
6

bubmmoteka [IOK
https://m.edsoo.ru/00adb7e
2

bubmmoteka [IOK
https://m.edsoo.ru/00adbac
6



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

Konrponsnas padora Nel
o teme «IloBropenue u
yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/IesioB Kypca
8 Kimacca»

Knaccudpukanus
XUMHUYECKHUX PEAKLU 110
Pa3JINYHBIM IPU3HAKAM

ITonstue o CKOpPOCTH
XUMHYECKOM pe€aKnuu.
IloHsTHE O TOMOT€HHBIX B
IreTCPOrCHHBIX PCAKIUAX

ITorsATHE O XUMHYIECKOM
paBHOBecuH. DaKkTOpHI,
BIIMSIIOIIKE HA CKOPOCTh
XMMHYECKON peaKiuu 1
MOJIOKEHHE XUMHYECKOT 0
paBHOBECHS

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIHHEBIE
peakiuu

bu6nmoreka [IOK
https://m.edsoo.ru/00adbch
0

bubnnoreka IIOK
https://m.edsoo.ru/00adbe9
a

bu6nuoreka [IOK
https://m.edsoo.ru/00adc28
c

bu6mmoreka IIOK
https://m.edsoo.ru/00adcad
e



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

10

11

12

13

14

15

16

Teopus
3JIEKTPOJIUTUYECKON
nucconuanuu. CuiabHbIe U
cy1abbIe AIEKTPOITUTHI

Honnbie ypaBHEHUS
peakuuii

XHUMHUYECKHUE CBOICTBA
KHUCJIOT U OCHOBAHH B
CBeTe MpecTaBIeHul 00
3JIEKTPOIUTAYECKOMN
JUCCOLAUU

XuMUYecKre CBOMCTBA
COJICH B CBETE
MpesicTaBIeHH 00
BJIEKTPOIUTUYECKON
JTUCCOITHAITIT

[TonsiTue o runponuse
coneit

O06001menue u
cHCTEMaTH3aInsI 3HaHUH

[IpakTnueckas padora Ne 1.
«Pemenue
HKCHEPUMEHTATBHBIX
3a1au»

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd6
8

bu6nmoreka [IOK
https://m.edsoo.ru/00add44
8

bubnnoreka IIOK
https://m.edsoo.ru/00add5d
8

bubmnoreka IIOK
https://m.edsoo.ru/00add8b
2

bubnuoreka [IOK
https://m.edsoo.ru/00add9d
4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd1
2

bu6nuoreka [IOK
https://m.edsoo.ru/00addbf
a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

17

18

19

20

21

KonrtponsHas pabora No2
0 TEMe
«DJIEKTpOIUTUYECKAS

M CCOLMALUS.
XUMHUYECKUE PeaKIUU B
pacTBopax»

OOm1ast xapaKTEepUCTHKA
rajJloreHOB. XMMHYCCKHE
CBOICTBA Ha MPUMEPE
xJjopa

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMUYECKHE
CBOWCTBA, MOJIyYCHHE,
MIPUMEHEHNE

[IpakTnueckas padora Ne 2

o teme «llomyuenue
COJISHOM KHCJIOTHI,
H3y4YEHUE €€ CBOKCTBY»

Briuucienus mo

YpPaBHCHUAM XUMHUYCCKUX

peaKuuii, €ciii OJJUH U3
peareHToB J1aH B U30BITKE

bu6nmoreka [IOK
https://m.edsoo.ru/00addec
0

bubmuorexa [JOK
https://m.edsoo.ru/00addfe
2

bubmuorexa [JOK
https://m.edsoo.ru/00adel0
4

bu6nuoreka [IOK
https://m.edsoo.ru/00ade34
8

bu6nuoreka [IOK
https://m.edsoo.ru/00ade48
8



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

22

23

24

25

26

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

AJITOTPOIIHBIC
MOAU(UKAIIIH CEPBI.
Haxoxnenue cepsl u eé
COEAMHEHHI B IIPUPOJIE.
XHUMUYECKUE CBOKCTBA
cepol

CepoBoi0po/1, CTpOEHHUE,
(hU3UYECKHE U XUMHUYECKUE 1
CBOICTBA

Oxcuppl cepsl. CepHas
KHCII0Ta, (U3NYECKUE U
XUMHUYECKHEe CBOWCTBA,
IpUMEHEHHE

XHWMHYECKHUE PEAKIUH,
JIeXKaIKe B OCHOBE
MIPOMBIIIJIEHHOTO criocoba
MIOJIy4EHUsI CEPHOM
KHUCJIOTBI. XUMHUYECKOE
3arpsiI3HEHUE OKPYKaAIOLIEN
CpeIbl COEIMHEHUAMU
cepbl

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64
a

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64
a

bubnnoreka IIOK
https://m.edsoo.ru/00ade80
2

bu6nuoreka [IOK
https://m.edsoo.ru/00adea?2
8

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8
a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

27

28

29

30

31

BrlunciieHne MaccoBOit
JIOJIX BBIXOJ1a IIPOJYKTa
peakiumn

OO01as xapakTepucTHKa
371eMEeHTOB VA-rpyninsl.
A30T, pacipoCTpaHEHUE B
npupoje, GU3nIECKue U
XMMHYECKHUE CBOMCTBA

AmMHEaK, ero pu3ndecKue
1 XUMHYECKHE CBOMCTBA,
MOJTy4eHUE ¥ IPUMEHEHHE

ITpakTryeckas padora Ne 3
o teme «llomydyenue
aMMHaKa, U3y4yeHHUe ero
CBOMCTB»

A3oTHas KucioTa, eé
¢busznuecKkrue 1 XUMHUYECKHe
CBOICTBa

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8
a

bu6nmoreka [IOK
https://m.edsoo.ru/00adeea
6

bubmuorexa [JOK
https://m.edsoo.ru/00adf00
4

bu6nuoreka [IOK
https://m.edsoo.ru/00adf18
0

bubmmoteka [IOK
https://m.edsoo.ru/00adf30
6



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

32

33

34

35

Hcnons3oBanue HUTPATOB
U COJIE aMMOHUS B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. XuMHU4YecKoe
3arpsi3HEHUE OKpYKaroLeit
Cpelibl COeIMHEHUSIMU
azoTa

docop. Oxeun dpochopa
(V) u pocdopnas kucioTa,
(1)I/I3I/I‘-ICCKI/IG U XUMHNYCCKHEC
CBOMCTBA, IOJIy4CHHUE

Hcnons3zoBanue GocdaTton
B Ka4eCTBE MHUHEPATbHBIX
ynobpenuii. 3arps3HeHue
MIPUPOJTHON Cpeibl
dbocdharamu

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, Gpuznyeckue u
XMMHUYECKHE CBOICTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adf51
8

bubmuorexa [JOK
https://m.edsoo.ru/00adf68
a

bubmmoteka [IOK
https://m.edsoo.ru/00adfc2
0

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9
C



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
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37

38

39

40

Oxcuppl yriepona, ux
¢bu3znyecKkrue 1 XuMHUYeCKHe
CBOMCTBA. DKOJIOTUYECKHUE
MpOOJIeMBbI, CBSI3aHHBIE C
okcuaoM yriepoza (1V)

VYroapHasg KUCIOoTa U €€
con

[IpakTuueckas pabora Ne 4
o teme "[lonyuyenue
YIIIEKUCIIOTO Ta3a.
KauecTtBennas peakuus Ha
KapOoHaT-MOH"

[lepBoHaUYaIbHBIC TTOHSATHUS
00 OpraHMYeCcKUux
BEIIIECTBAX KaK O
COEIMHEHUSX yriiepoaa

Kpemnwnii u ero
COCIMHEHMS

bu6nuoreka [IOK
https://m.edsoo.ru/00adfeb
e

bubmuorexa [JOK
https://m.edso0.ru/00ae006
c

bubnnoreka IIOK
https://m.edsoo0.ru/00ae027
e

bu6mmoteka [IOK
https://m.edsoo.ru/00ae054
e

bubnuoreka [IOK
https://m.edso0.ru/00ae080
a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
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42

43

44

[TpakTuyeckas pabora Ne 5.

Pemenue
AKCIEPUMEHTAJIbHBIX 33724
o Teme «Baxknenmnne
HEMETaJlJIBl M UX
COCITMHECHHUS

KonrtponsHas padora Ne3
no teme «BaxkHeiime
HEMETaILIbl U UX
COCTHHCHHUS

OO1w1ast XxapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB —
MeTaJI0B. MeTtajmdeckas
CBA3b U METaJIMYECKast
KPUCTAJUINYECKasl PELIETKA.
PusnyecKue CBOMCTBA
METaJJIOB

XHWMHYECKHE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

bu6nmoreka [IOK
https://m.edsoo.ru/00ae0bf
2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el
8

bubnnoreka IIOK
https://m.edso00.ru/00ael103
e

bu6nuoreka [IOK
https://m.edsoo.ru/00ael15
6



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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47

48

49

50

51

52

OO0mu1ue crocoObl
MOJIyYCHHSI METAJLIOB.
CHHaBBI. BBI‘-II/ICJICHI/IH 10
YPaBHEHHUSIM XHMHUYCCKUX
peaKIvii, €CJIM OJMH U3
pEarcHTOB COAEPIKUT
IPUMECH

[TonsiTre o Koppo3uu
METaJIJIOB

Il{enoyHBIE METAILIBI

OKCI/II[I)I U TUAPOKCUBI
HaTpus U KaJIUA

I[lenoyHO3EMENIBHEIE
METaJIIbl — KalIbIIUH 1
MarHui

Baxxnenmmue coemHeHNs
KabITHS

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH

JKécTKOoCTh BOJBI U
CIOCOOBI €€ yCTpaHeHus

bu6nmoreka [IOK
https://m.edsoo.ru/00ael15
6

bubnnoreka IIOK
https://m.edsoo.ru/00ael27
8

bubnnoreka IIOK
https://m.edsoo.ru/00ael4b
2

bubmuorexa [JOK
https://m.edsoo.ru/00ael4b
2

bu6mmoteka [IOK
https://m.edsoo.ru/00ael5e
8

bubmmoteka [IOK
https://m.edsoo.ru/00ael5e
8

bu6nuoreka [IOK
https://m.edso0.ru/00ae188
6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

53

54

55

56

57

58

59

[IpakTuyeckas pabora Ne 6
1o TeMe "YKEcTKOCTh BOJIbI
U METOJbl €€ ycTpaHeHus"

AnmroMuHUN

AmpoTtepHble cBOMCTBA
OKCHJIa U TUJIPOKCH]IA

Keiaeso

Okcupl, THIPOKCUIB U
conu xenesa (I1) u xxenesza

(1)

O0600111EH1E U
CHUCTEMATHU3ALUS 3HAHUI

[IpakTnueckas padora Ne 7.

Pemenne
AKCIEPUMEHTAIBHBIX 33124
no TeMe «Baxxueiinme
METaJlJIbl U UX
COCJIMTHEHMUSI

bu6nuoreka [IOK
https://m.edsoo.ru/00aelae
8

bu6nmoreka [IOK
https://m.edsoo.ru/00aelc6
4

bubmuorexa [JOK

https://m.edsoo.ru/00aelc6
4

bubnnoreka IIOK
https://m.edsoo.ru/00aeld8
6

bu6nuoreka [IOK
https://m.edsoo.ru/00ae35e
6

but6mmoreka [IOK
https://m.edsoo.ru/00ae3de
8



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

60

61

62

63

64

65

Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peaKkuuii, €Ciii OJUH U3
peareHToB J1aH B U30BITKE
WJTU COJICPYKUT IMPUMECH.
Brrancnenus maccoBoit
JIOJIU BBIXO0J1a TPOAYKTa
peakiu

O06006111eHE U
cucTeMaTHU3alusd 3HaAaHUN

KonTponbnas padota Ne4
o TeMe «Baxueiue
METaJIJIbl U UX
COEJIMHEHU S

BemectBa u marepuansl B
MOBCEIHEBHOM KU3HU
yeJoBeKa

XUMHUECKOE 3arpsi3HEHUE
OKpY’Karolllen cpeibl

Ponp xuMuu B pemicHUN
OKOJIOTHYCCKHUX HpO6HCM

bu6nuoreka [IOK
https://m.edsoo0.ru/00ael75
0

bu6nuoreka [IOK
https://m.edsoo.ru/00ae3f5
0

bubmmoteka [IOK
https://m.edsoo.ru/00ae427
0

but6mmoreka [IOK
https://m.edsoo.ru/00ae427
0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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67

68

PesepBHBIii ypOK.
O0600111EHE U
cucTeMaTu3alus 3HaHu!

Pe3epBHbIil ypok.
O60061eHue u
CUCTEeMaTu3alusl 3HaHUH

PesepBHbIii ypOK.
O06006111eHE U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68

bu6nuoreka [IOK
https://m.edso0.ru/00ae0d0
a

bu6nuoreka [IOK
https://m.edsoo.ru/00adb33
C

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch
2



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




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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