MunucrepcerBo npocselienus Poccuiickon denepannu
MunuctepcTBo 00pazoBanusi OMckoil obactu
Komurer no o6pazoBanuto Anmunucrpanuu Llep6akynbckoro MyHUIIMIAIBHOTO

paiiona OmMckoit obsactu

MBOY «Kyty3osckas COIL»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
HIMO yuuteneit 3amecturens gupekTopa mo YP Hupextop
€CTECTBEHHO — MaTEMaTHIECKOr0

mukita (pyk. [Taapko T.A)

Kakymnosa B.T. T. @. @enbkep
[Tpotokom Nel IIpotokom Nel ITporokon Ne227
Ot «28.08» 2023r Ot «29.08» 2023r Ot «1.09» 20231
(Den bKep MoanncaHo
undpoBon NognNUCbIo:
TaTbAHa Oenbkep TaTbAHa

(De VNHaHOOB OepanHaHfoBHA
pﬂ A [ata: 2023.10.04

Ha 22:44:58 +03'00'

Pabouyas nmporpamMmma yueOHOTO IpeMeTa
«XUMHUD»
U1 9 K1acca OCHOBHOTO OOIIETo 00pa3oBaHUs

Ha 2023-2024 y4eOHBIH 1O

CocraButenb: XycanHoBa Hanexna
EBrennesna
Yyutenpr XuMumn

c. Kyry3oBka 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O 001Iero o0pa3oBaHUs COCTaBIEHA Ha
OCHOBE TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHON
MpOrpaMMbl OCHOBHOTO o01iero o0pa3zoBanus, npeacrasieHubix B ®I'OC 000, a
Tak>Ke Ha OCHOBE (pesiepaibHOI paboyei mporpaMmbl BOCIIUTAHUA U C YIETOM
KOHLEMUUHU MPENoIaBaHus y4eOHOro npeamMera «XuMHus» B 00pa3oBaTEIbHbIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma no xumuu Aa€T NpeACTaBICHHUE O LIETAX, 001Iel cTpaTeruu 00y4eHus,
BOCIIUTAHUS U Pa3BUTHUSL 00yUaIOUIUXCS CPECTBAMU YU€OHOTO IIPEeIMETa,
yCTaHABJIMBAET 00s3aTeNIbHOE IPEIMETHOE COJIepKaHUE, MPeyCMaTprUBaeT
pacrpeneneHue ero no KiaccaM U CTpyKTypHUPOBAaHUE O pas3zenaM U TeEMaM
IpOrpaMMBbl 10 XUMUH, OTIPENIEIIAET KOJIMUYECTBEHHBIE U KAU€CTBEHHBIE
XapaKTEPUCTUKU COJIEPIKAHUS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YYEHUS
XUMHH C YIETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTHKU
y4eOHOro mpoliecca, BO3pacTHbIX 0COOEHHOCTEHM 00yUarouXCs, ONpeAeIIsIeT
BO3MOXKHOCTH TMPEAMETA JIJIsl peain3aliii TpeOoBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHus, a Takke TpeOOBaHUMN K pe3yibTaTaM O0yUeHHUs XUMUU HA YPOBHE
esie u3ydeHus rnpeaMeTa 1 OCHOBHBIX BUJIOB yUeOHO-TI03HABATEIBLHOM
NEeSTENBHOCTH 00YYaIONIETrocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHME XUMUU CIY>KUT OCHOBOM JUIsl (POPMUPOBAHUS MUPOBO33PEHUS
o0y4aromierocsi, €ro NpeacTaBlIeHuid 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT POPMHUPYEMbBIE XUMHUEH MPE/ICTABICHUS O B3aUMOIIPEBPAIICHHUIX
SHEPrUuu U 00 SBOJIOIUU BEUIECTB B MIPUPO/IE, O MYTSIX PEIICHHS TI100aTbHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUICCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.
N3yuenune xumuu:

CHOCOOCTBYET pealin3alii BO3MOXKHOCTEH 1711 caMOpa3BUTHUS U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEMN
00y4aroUIXcs, HAaBBIKOB UX CAMOCTOATEIbHON yueOHO! AesITebHOCTH,
HKCIIEPUMEHTANBHBIX U UCCIIEIOBATEIBCKUX YMEHUI, HEOOXOIUMBIX KaK B
MOBCETHEBHOI JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMMT CO CHEUM(PUKON HAyYHOrO MBIIIIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOT'O B3TJIsA/1a HA €IMHCTBO MPUPOBI U YEIIOBEKA, SIBISECTCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YyYaroIINuXCs;
CHOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOT'O OTHOIIEHHSI K €CTECTBEHHO-HAyYHbBIM
3HaHUSAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B OKOJIOTUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlaHHbIe HaMpaBieHUs B 00YYEHUU XUMUH 00eCIeunBatoTCs crenudukoin

coJlep KaHMsl y4eOHOro NnpeamMeTa, KOTOPBIH SIBISIETCS IeAaroruyecku



aJanTHPOBAHHBIM OTPAXXEHUEM 0a30BOM HAYKH XMMUU Ha ONPEEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHusl OpPUEHTUPOBAH HA
OCBOCHHUE 00YUaAIOIIUMUCS CUCTEMbI IEPBOHAYAIBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHUYECKOM XMMUU U HEKOTOPBIX OTJICJIbHBIX 3HAUUMBIX OHSATHI
OPraHUYECKOU XUMHUMU.

CrpykTypa coaepkaHusi TporpaMMbl 110 XUMUU ChOpMHUPOBaHA HA OCHOBE
CHUCTEMHOI0 MoAXo/1a K €€ n3yueHuto. Coziep:kaHue CKIaJbIBaeTCs U3 CUCTEMBI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHITUIA O XUMHYECKOU
peakiuu. O6e 3TU CUCTEMBbI CTPYKTYPHO OPTaHU30BAHbI 110 MIPUHIIUITY
MOCJIEIOBATEIILHOTO PA3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUIN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YY€HHS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBS3H;

— TIPEeACTABICHUN 00 DJICKTPOIUTHUSCKON JUCCOIHAIIMN BEIIECTB B PACTBOPAX.
TeopeTnueckre 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKHU MOTYYEHHBIX
U OCMBICJICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHS K
JIPYrOMY, BBIOJHSSA (PYHKIIMHM OOBSICHEHUS U IPOTHO3UPOBAHUS CBONCTB,
CTPOEHUS U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHUs U3yYaeMbIX
BEILIECTB.

OcBoeHue nporpaMmbl O XUMUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHUS
0 XUMUYECKOHN COCTABJIAIOIICH HAYYHOU KapPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU
IIPUPOJBL, IEHHOCTHOIO OTHOLIEHHS K HAYYHOMY 3HAHUIO U METO/IaM ITI03HAHUSI B
Hayke. M3ydeHne XuMuu IpOUCXOAUT C IPUBJICYEHUEM 3HAHUN U3 paHee
U3YYCHHBIX YUEOHBIX MpenaMeToB: «OKpykaromuii Mupy», «buonorus. 5—7 kiacce»
u «Pusznka. 7 Kiacey.

[Tpu n3yueHnn XUMHUHU TPOUCXOAUT (HOPMUPOBAHNE 3HAHWNM OCHOB XMMHUYECKOU
HAyKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON JAEATEIHHOCTH
YeJIoBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3a/1aua y4eOHOTO
MpeaIMeTa COCTOUT B POPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUN —
BOXHEUIIMX (PAKTOB, MOHATHH, 3aKOHOB M TCOPETHUCCKUX TTOJIOKESHUM,
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, I3bIKa HAyKH, B
MPUOOIICHNH K HAYYHBIM METOJIaM ITO3HAHUS TP U3YUYEHUU BEIIECTB U
XAMHYECKUX PEAKIHi, B (POPMUPOBAHUY U PA3BUTUHU MTO3HABATEILHBIX YMEHUN U
WX PUMEHECHUU B Y4€OHO-TI03HABATEILHON U y4eOHO-UCCIIeI0BATETbCKON
JESITETPHOCTH, OCBOCHHH MPABUJT O€30IIaCHOTO OOPAICHHS C BEIIECTBAMHU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yueHnn XuMHM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus BaXKHOE
3Ha4YeHUE TPUOOPETU TaKHe 1IENH, KaK:



— (hopMUpOBaHKE UHTEIUIEKTYaJIbHO PA3BUTON JTUYHOCTH, TOTOBOH K
caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHSITUIO PEILICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh OOYYEHHs HA CUCTEMATHYECKOE MPUOOLIEHNE 00yUarOIMXCs K
CaMOCTOSITEILHOM MTO3HABATEIBLHOMN JEATeIbHOCTH, HAYYHBIM METOJIaM MMO3HaHU,
bopMUPYIOIINM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCclIOBHM, CIOCOOCTBYIOIINX MPUOOPETEHUIO O0YUAIOITUMHUCS
OTbITa Pa3HOOOPA3HOM JIEATEIBHOCTH, MO3HAHUS M CAMOTIO3HAHMUSI, KITIOUEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJIS
Pa3IUYHBIX BUJOB JCATEIbHOCTH;

— ¢hopmupoBanue oOuel (yHKIMOHATBHON U €CTECTBEHHO-HaYYHOU
IPAMOTHOCTHU, B TOM YUCJIE YMEHUMN OOBSICHSIThH U OILICHUBAThH SIBJICHUS
OKPY’KaIOIIEro MUPA, UCTIOJb3YsI 3HAHUS U OTIBIT, ITOJTYyYE€HHbIC NIPU NU3yUYECHUH
XUMUU, IPUMEHSIThH UX TPH PEIICHUH MPOOJIEM B MOBCEIHEBHOM KU3HU U
TPYAOBOM JEATEIBHOCTH;

— (hopmupoBaHue y 00y4aromuxcs ryMaHUCTHYECKUX OTHOIICHHM, TOHUMaHUS
IIEHHOCTH XUMUYECKUX 3HAHUH IS BRIPAOOTKH IKOJIOTHYECKH I1eJIECO00Pa3HOT0
MOBEJICHUS B OBITY U TPYJOBOM JEATEILHOCTU B IEISX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEH MPUPOIHOM CpENbL;

— pa3BUTHE MOTHBAIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHHUIO HA OCHOBE YCBOEHUS OOIIEYEIIOBEYECKUX IIEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPOQ IS U HAIPABIEHHOCTH JaJIbHEHUIIIET O
oOy4eHUsl.

OO6111ee YnciI0 4YacoB, OTBEAEHHBIX IS M3yUEHUS XUMUU HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctapisgeT 136 yacoB: B 8 kimacce — 68 yacoB (2 gaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

COIAEPKXAHUE OBYUEHUASA

BemecTBo 1 XMMHYECKasl peaKkuus

[Tepuonnuecknii 3akoH. [lepuonnueckas cucremMa Xumuueckux sneMeHToB [I. 1.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaIusl, KaJbLHI U UX
COEMHEHUHN B COOTBETCTBUU C MOJIOKEHUEM dJIeMEHTOB B [leproanueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BelllecTBa: BUAbl XUMUYECKOUN CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIETKU U BUAA
XUMHUYECKOU CBA3U.

Knaccudukanusa 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KJIaCCaM HEOPTAaHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanusa XuMU4ecKUX peakiunii o pa3inuyHbIM MIPU3HAKAM (110 YUCITY U
COCTaBYy y4aCTBYIOUIMX B PEAKIMU BEUIECTB, MO TEILIOBOMY 3 (DeKTy, 1o



M3MEHEHUIO CTENEHEW OKUCIICHUSI XUMUUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, TIO
YYaCTHIO KaTaau3aropa). JK30- U SHJOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[lonsiTe 0 ckopocTH XUMHUYeCKol peakuuu. [lonstiue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUECKUX peakiusiX. [IoHsTHEe 0 TOMOTE€HHBIX U TeTePOTCHHBIX
peakuusax. [lonatue o karanuse. [lIoHATHE 0 XUMUYECKOM paBHOBeCUU. DaKTOPBHI,
BJIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIIUU U MOJOKEHUE XUMUUECKOTO
paBHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTEIIBHBIC PEAKITUH, IJICKTPOHHBIN OalaHC
OKUCJIMTETbHO-BOCCTAHOBUTEIBbHON peakiiuu. COCTaBI€HUE YPaBHEHUI
OKHUCJIUTETbHO-BOCCTAHOBUTEBHBIX PEAKIIUN C UCIIOIb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTUYECKON AUCCOUMUAIANA. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtunonsl, annonbl. MexaHu3M JTUCCOIMALIMY BEILIECTB C Pa3IMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U Cabble dJIEKTPOIHTHI.
Peakiiuu nonHoro oOMeHa. Y CJIOBHS TPOTEKAHUSI PEaKIIUii HOHHOTO OOMEHa,
MOJTHBIE U COKPAIlIEHHBIC HOHHBIE YpaBHEHUS peakinil. CBOMCTBA KUCIIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUN 00 JICKTPOJIUTHIECCKOMN
nuccounanuu. KauecTBeHHbIE peakliud Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.
XUMHYECKHH IKCIIEPUMEHT:

O03HAKOMJICHUE C MOJECIISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPTAHUYECKUX BEIIECTB
— METaJIJIOB M HEMeTaJlJIOB (rpaduTa U ajMasa), CJI0KHBIX BEIEeCTB (XJI0puIa
HATpHs ), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PeaKIuu OT
BO3JICUCTBUS PA3IMUHBIX (PaKTOPOB, HCCIICIOBAHKE DJICKTPOIPOBOTHOCTH
PacTBOPOB BEIIECTB, MPOLIECCA JUCCOLUALIMU KUCIIOT, IIEJI0YEN U COJIEH
(BO3MOKHO UCIIOJIb30BAaHUE BUACO MATEPUAJIOB), IPOBEJCHUE OMBITOB,
WJUTFOCTPUPYIOIIUX MPU3HAKU TPOTEKAHUS PEAKIIMA HOHHOT'O OOMEHa
(oOpa3oBaHue ocajaKa, BBIJICICHUE ra3a, 00pa30BaHKE BOJIBI), OTIBITOB,
WUTFOCTPUPYIOIMUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUIA
(ropeHue, peakiuy pas3ioKeHUs, COCTMHEHHUS ), paClIO3HaBaHUE HEOPTraHUUECKUX
BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMI HA HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a7a4.

HemeTanibl M UX COeIMHEHUS

OO6mas xapakTepucTrKa raoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEeHU OKUCeHUs. CTpoeHue u (Pu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — FAJIONCHOB. XMMHYECKHE CBOMCTBA Ha MPUMEPE XJI0pa
(B3auMOJIECTBHE C METAJNIAMU, HEMETaJIJIaMH, I1eJI04aMu). XJI0pOBOIOPO.
ConsHas KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHre, MpuMeHeHue. [leiictue
XJI0pa ¥ XJOPOBOJIOPOJa HA OPraHU3M YeaoBeKka. BaxkHeimuye XJI0puabsl U UX
HAaXOXKJICHHUE B PUPOJE.

O6uias xapakrepuctuka 35emMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHre u GU3nIecKrue CBONCTBA



MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJITIOTPOIHbIE MOAUPHUKALIMKM KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPO, CTPOEHUE, (DU3UUECKUE U
XUMu4eckue cBorcTBa. OKCHUJIBI CEPhI KaK MPEICTABUTENN KUCIOTHBIX OKCUIOB.
CepHas kucnota, GU3n4ecKre 1 XMMUIECKHUE CBOMCTBA (00IIKe Kak
MPEAICTaBUTENS KJIacCca KUCIIOT U cielupuyeckre). XuMUYeCKUe peaKiuu,
JeXKallue B OCHOBE MPOMBIIIJIEHHOTO CITOC00a MOJIY4YeHHUs] CEPHON KUCITIOTBHI.
IIpumenenue cepHoil KUCIOThI. CONMM CEPHOU KUCIIOTHI, KAUECTBEHHAsI PEAKLINS HA
cynbdar-uoH. Haxoxienue cepbl U €€ COeTMHEHUN B IPUPOJIe. XUMHIECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COEAMHEHUS MU CePbl (KUCIOTHBIE JOKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O61mas xapakTepucTiKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE CTETNIEHU OKHUCIIEHUs. A30T, paCIpOCTPAHEHHE B PUPOJIE,
¢uznueckre u xumuyeckue ceorictea. KpyroBopor a3ora B npupoje. AMMuUak, ero
dbu3HYecKre U XUMHYECKHUE CBOMCTBA, MoydeHue u npuMmeHenue. Cojii aMMOHMS,
uX pU3NYECKUe U XMMHUECKHUE CBOMCTBA, TpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAs KHCJIOTa, €€ MoTyueHue, PU3niecKue U XUMUYeCKUe
cBoiicTBa (00IIME KaK MPEACTaBUTENs Kacca KUCIOT U CTIEIU(PUIECKUE).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHMS B KQU€CTBE MUHEPATbHBIX
ynoopeHuil. XMMHUYECKOe 3arpsi3HEHUE OKPYIKAIOIIeH cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE TOXAM, 3arps3HEHUE BO3yXa, MOYBBI U BO10EMOB). Docdop,
aJIOTponHbie MoaupuKaIu gpocdopa, GUsnvIecKue 1 XUMHUYECKUE CBOMCTBRA.
Oxkcun docdopa (V) u pochopHas kucinora, puznueckue 1 XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.
O6mmas xapakrepucTka 31eMeHToB [V A-rpyrmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCICHUS. YTJIEpOJ, aNIOTPOIIHbIE
MoaU(UKALMY, PACTIPOCTPAHEHHUE B IPUPOJIE, PU3NUECKUE U XUMHUECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepoaa B npupojie. OKCHIBI YyIIIepoaa, ux
duznueckre 1 XuMUYECKHUEe CBOMCTBA, IEHCTBUE HA )KUBBIC OPTaHU3MBI,
MOJIyYEHUE U PUMEHEHUE. DKOJIOTUYECKUE MPOOIIEMbI, CBSI3aHHBIE C OKCUAOM
yraepoaa (IV), runmoresa rio6asbHOT0 MOTEIUICHUS KIIMMaTa, TapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ COH, UX (PU3HICCKHUE U XUMHUUSCKUE CBOMCTRA,
noyyyeHue u npuMmeHeHue. KauectBeHHas peakiys Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIJIEHHOCTH U CETTHCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAK O COETMHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUIICH, alleTUIICH, 3TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB (YTOib, MPUPOIHBIN a3, HEPTH),
MPOIYKTHI UX TIepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaX, Oelikax, YriieBoIax — U UX
POJIM B KM3HU YeJIoBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.



Kpemuuii, ero ¢pusznueckrue u XuMU4eCKUe CBOMCTBA, OJIyYEHUE U IPUMEHEHHUE.
Coenunenus: kpeMHus B npupoje. O01ue npeacraBieHuss 00 OKCUAE KPEMHHUS
(IV) u xpemuueBoii kuciaote. CUIMKaThI, UX UCIIOIL30BaHUE B OBITY, B
MPOMBINLJIEHHOCTU. BaxkHelue cTpouTebHble MaTEpUabl: KEpaMHUKa, CTEKIIO,
LIEMEHT, 0€TOH, *kene300eToH. [IpobaeMbl 6€30MmacHOr0 UCTI0Ib30BaAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

XUMHYECKHH IKCIIEPUMEHT:

M3yueHHue 00pa3iloB HEOPTraHUYECKUX BEIIECTB, CBOUCTB COJITHOM KUCIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIIUA Ha XJIOPUJI-MOHBI U HAOIIOIEHUE MMPU3HAKOB
UX MPOTEKaHUs, OTBITHI, OTpaKaroue pu3nueckue u XuMUIECKUe CBOUCTBA
rajJjioreHOB U UX COCAUHEHUN (BO3MOXKHO UCIIOJIb30BAHUE BUICOMATEPUATIOR),
03HaKOMJICHHE C 00pa3aMu XJIOPUI0B (TaJOreHu 10B), 03HAKOMJICHUE C
oOpasiamu cephl U €€ COeTMHEHUSIMU (BO3MOXKHO UCIIOTb30BaHUE
BUJIEOMAaTepUaoB), HAOIIOEHUE MpoIlecca OOYTIIMBaHMS caxapa Mol JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, U3YUEHUE XUMHUECKUX CBONCTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEJCHNE KAUYECTBEHHOM peaKIuy Ha Cyibdar-
MOH M HAOJIOJICHNE NTPU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHUE ¢ (PU3HUIECKUMHU
cBOMCTBamMu a3ota, pocdopa u ux coequHEHUNM (BO3MOKHO HCTIOJIb30BAHUE
BUJIeOMaTepraoB), oOpasaMu a30THBIX U (HOCcPOPHBIX YI0OpEeHH, MOTyIeHHE,
coOupaHue, pacro3HaBaHUe U U3yueHHUE CBOMCTB aMMHaKa, IIPOBEJCHUE
KayeCTBEHHBIX PEaKIMii Ha MIOH aMMOHUS U (ochaT-uoH U U3yUeHUEe MTPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MO>KHO UCIOJIb30BAaHUE BUICOMATEPUATIOB), U3yUEHUE MoIeei
KPUCTAITUYECKUX PEIIETOK anmasa, rpadura, GymiepeHa, 03HAKOMICHHE C
IPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOICTBOM MPOTUBOTra3a, MojiyueHue, CoOOnpanue, pacrio3HaBaHUE U U3YUYCHHE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEACHUE KaUYEeCTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX POTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUITMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaxIbl U UX COCAUHECHUS .

MeTausibl M UX COeIMHEHUS

OO6mast XapakTEePUCTHKA XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nosioxxenus B [lepuoguueckoit cucreme XuMudeckux snemeHToB 1. U.
MenpneneeBa u ctpoenust atomoB. CTpoeHue MeTalioB. MeTrayuinueckas CBsi3b U
METAJTMYECKAasi KPUCTAJUIMYECKasl pelI€TKa. DIEKTPOXUMUUECKUHN Psif
HaMpsHKeHUH MeTaioB. Ou3ndeckre u XUMUYECKUE CBOMCTBA MeTaiuioB. O01mme
crocoObl MoTyueHus MeTauioB. [IoHsITHE 0 KOPPO3UH METAIIOB, OCHOBHbBIE
crocoOBbl 3alUTHI UX OT KOppo3uu. CriiaBsl (CTaldb, YYyryH, JIOPATIOMUHHUIM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[I{esrouHbBIE METAIUIBL: TOJIOKEHUE B [leproinueckon CHCTEME XUMUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpOEHHE UX ATOMOB, HAXO0XKJICHHUE B IIPUPOJIE.
dusnyuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUJIbI U



TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre MeI0YHbIX METAILUIOB U UX
COCIMHECHUM.

[I{esr0uHO3EMENIBHBIE METAJUIBI MATHUM U KaJIbLIUN: TIOJI0KeHUe B Ilepuonnueckon
cUCTEME XUMHYECKUX dy1eMeHTOB JI. . MeHnaeneeBa, CTpOCHUE UX aTOMOB,
HaXOXJeHHE B npupoae. Pu3nueckue 1 XUMUUECKUE CBOMCTBA MarHusl M KaJbILIUsl.
Baxueiimue coequHeHus Kaablius (OKCUI, TUIPOKCUI, COJH). KECTKOCTH BOBI U
CHoco0BI €€ yCTpaHEHUSI.

AnroMuHui: nojoxxenue B [lepruoanueckoil cCucTeMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHUE aTOMa, HAX0XKAEHHUE B npupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCU/IA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leprpoandeckoil cucreme xuMuueckux snementon /1. WM.
MenpeneeBa, CTpOEHUE aTOMa, HAX0XKAEHUE B nipupoae. Pusnueckue u
XUMUYECKHE CBOMCTBA kele3a. OKCUabl, THAPOKCU bl U conu xkenesa (1) u skenesza
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

XUMHYECKHH IKCIIEPUMEHT:

03HaKOMJICHHE C 00pa3aMyu METAJIOB U CIIABOB, MX (PU3UUECKUMU CBONCTBAMH,
U3YUYCHHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEpPUAJIOB), 0COOCHHOCTEN B3aUMOIEUCTBUS OKCHJIa KAJIbLIUA U HATPUS C
BOJI0M (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPHUAIIOB), HCCIIEIOBAHUE CBOMCTB
XKECTKOW BOJIBI, ITPOLIECCa TOPEHHUS JKelle3a B KUCIOPOA€E (BO3MOMKHO
UCITOJIb30BAHUE BUEOMATEPUAIIOB), TPU3HAKOB MMPOTEKAHUS KAU€CTBEHHBIX
peakiuii Ha MOHBI: MarHus, KaJblus, aJJIOMUHUS, IIMHKA, xkene3a (II) u xxenesa
(IT1), memu (I1), HaGMrOEHNE U OTIMCAHKE TTPOIIECCOB OKPAIIMBAHMS TIAMEHU
MOHAMU HATpUsl, Kalus U KaJbLUsA (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
uccienoBanrue aM(pOTEepHBIX CBOMCTB THIPOKCUIA AFOMUHUS U THIPOKCUAA
LIMHKA, PELICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe « BaxHeume MeTajuibl U UX
COCMHECHUS.

XuMHS U OKPYKaWLIas cpeaa

BemecrBa n MaTepuansl B IOBCEHEBHOM KU3HU YeJIOBEKA. bezonacHoe
MCITIOJIb30BaHUE BEIIECTB M XUMHUECKHUX peakiuii B ObITy. [lepBas momois mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIe cpelibl (MpeiesibHas JOIMyCTUMAs
KOHIIeHTpaius Beulects, Aanee — [[JIK). Poib xuMuu B perieHuu 3KOJI0THUECKUX
mpooIeMm.

XUMHYECKHH IKCIIEPUMEHT:

n3ydeHne o0pa3iioB MaTEPHAIOB (CTEKIIO, CIIABEI METAIIIOB, TIOJTUMEPHBIC
MaTepuasbl).

Me:xknpeaMeTHblIe CBA3H

Peanuzanus MexnpeIMeTHBIX CBA3EH MPHU U3YUYCHUN XUMHU B 9 Kiiacce
OCYUIECTBIISIETCS] YEPE3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX



MOHATUHN, TaK U TIOHATHH, ABISIOMUXCS CUCTEMHBIMH TSI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ue ecTecTBEeHHO-HAYYHbIC TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TeOpus,
aHanm3, CUHTE3, KIaccu(uKamms, nepruogNIHOCTb, HAOII0IEHUE, SKCTIEPUMEHT,
MO/IeJIMPOBaHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE, TAPHUKOBBIN 3D (DEKT,
TEXHOJIOT U, MaTepUabl.

®dwusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, H30TOTIHI,
PaMoOaKTUBHOCTD, MOJIEKYIIA, AIEKTPUICCKHH 3apsl, TPOBOTHUKH,
TIOJTYTIPOBOHUKH, TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAJUTHYECKAS
pemérka, CruiaBbl, PU3NIECKUE BETUIMHBI, €IMHUIBI N3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, CoIHIIE.

buonorus: ¢orocunres, apixanue, 6nochepa, IKOCUCTEMA, MUHEPATLHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATeILHBIC BEIICCTBRA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPANBI, TOPHBIE TTOPO/IbI, TIOJIC3HBIC
MCKOITaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YNIBTATHI OCBOCHHUS MTPOTPAMMBI OCHOBHOT'O 00IIIETO 00pa30BaHUS
JOCTUTAIOTCS B X0JI¢ O0yUEHUSI XUMHUHU B €IMHCTBE YUeOHOW U BOCIIUTATEIHBHON
JESATELHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBECHHBIMU IICHHOCTSIMH, IPUHITHIMHU B
oO0IIecTBe MpaBMJIaMyd ¥ HOPMaMH ITOBEACHISI M CIIOCOOCTBYIOT ITpOIIeccam
CaMOITO3HAHUS, CAMOPA3BUTHSI M COIIMATU3AINN 00yJaIOITUXCA.

JIMYHOCTHBIC PE3YNIBTATHI OTPAKAIOT TOTOBHOCTH 00YJAIOIIHXCS
PYKOBOJCTBOBATHCSI CUCTEMOW MTO3UTHBHBIX [ICHHOCTHBIX OPUCHTAIUHN U
pacIIfpeHre ombITa ASSTEIHbHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHY€CKOT0 BOCTIUTAHUS

[IEHHOCTHOT'O OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY U
HAy4YHOMY HACIIEJIUI0, TOHUMAHUS 3HAUYCHUS XUMUYECKON HAYKU B KU3HU
COBPEMEHHOT'0 00111eCTBa, CIIOCOOHOCTH BIIAICTh IOCTOBEPHON MHGOpMAIIHEH O
MEPETOBBIX TOCTIKCHHUSIX U OTKPBITUSIX MUPOBOU M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) TPaskIaHCKOT0 BOCTIUTAHUSI:

MPEICTABICHUS O COIMAIIBHBIX HOPMaX M MPaBUIIAX MEKINIHOCTHBIX OTHOIIICHUM
B KOJUICKTHUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO TMOJIC3HOM,
y4eOHOUCCIIeT0BATEILCKON, TBOPUECKON U APYTUX BUIAX JEATCIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HO COBMECTHOM NEATEILHOCTH NP BHITIOTHEHHH
y4eOHBIX, TO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMUYECKUX SKCTICPUMEHTOB,
CO37aHNM YICOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO U



B3aMMOITOMOIIIM B MIPOIIECCE ATOM yueOHOM NeaTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJICHUE U MOCTYIIKU CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUA MOCIEACTBHUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW U COCTABIIAIOLINE
OCHOBY JIJIsl IOHUMAaHUS CYIIIHOCTH HAYYHOUW KapTUHBI MUPa, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3IX YEIIOBEKA C
IPUPOJHOM CPeIoi, O POJIU XMMHUHU B O3HAHUHU ITUX 3aKOHOMEPHOCTEM;
MO3HaBaTEIbHBIC MOTUBBI, HAITPaBJICHHbBIE HA MOJYyYeHHE HOBBIX 3HAHUU T10
XUMUHU, HEOOXOIUMBIE 711 00bsICHEHUSI HAOJIFOJa€MBIX MPOIECCOB U SIBJICHUH,
MO3HaBaTEIbHOM, HOOPMAIIMOHHON U YUTATEIBCKON KYJIbTYphI, B TOM YHCJIE
HABBIKOB CAMOCTOSITEILHON PabOThI C yUeOHBIMH TEKCTAMHU, CIIPABOYHON
JUTEPATypOH, TOCTYITHBIMA TEXHUUYECKUMH CPEJACTBAMU MH(POPMAITMOHHBIX
TEXHOJIOTHM;

MHTEpEC K O0YUYCHHIO U MTO3HAHUIO0, JTF0003HATEILHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaM0OOOpa30BaHUIO, TPOCKTHON U UCCIIE0BATEIBCKOM
NEeATeIbHOCTH, K OCOBHAHHOMY BBIOOPY HAINIPaBIECHHOCTH U YPOBHS 00yUYEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHUE LIEHHOCTHU JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN M HEMPUATHE
BPEIHBIX NMPUBBIUEK (YIIOTPEOJIICHUS aIKOT0JIsI, HAPKOTHKOB, KYpEeHHUsI),
HEO0OXOAUMOCTH COOJTFOZICHUS MPaBJI 0€30TIAaCHOCTHU TIPH OOpaIeHNuH ¢
XUMUYECKIUMU BEIIECTBAMHU B OBITY U PEIbHOM JKU3HU,

5) Tpy/10BOro BOCIIUTAHHS:

UHTEPEC K MPAKTUICCKOMY M3yUCHHIO TTpodeccuii U Tpya pa3audHOro poja,
YBOKEHUE K TPYY U pe3ysibTaTaM TPYJOBOU AEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IIPUMEHCHHMSI TIPEIMETHBIX 3HAHUH 110 XMMHUH, OCO3HAHHBIN BHIOOD
WHJMBHUIYaJbHON TPACKTOPHUH MPOAOJKEHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XMUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHenHoi mpo¢eCCHOHATBLHON NEATSIbHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHM,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBLHOMN Cpejie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIIIEHHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CyIIEeCTBOBaHMS, TIOHUMAaHNUE [IEHHOCTH 3JJ0POBOTO U
0e301acHOro o0pasa JXKM3HH, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY
(bH3UIECKOMY U TICHXUYSCKOMY 370POBBIO, OCO3HAHNE IIECHHOCTH COOJIIOICHUS
MpaBuJI O€30MMaCHOTO MOBEJACHUS TIPH PabOTe ¢ BEIECTBAMH, a TAK)KE B CUTYaITUsAX,
YIPOXKAKOIIUX 3J0POBBIO U KU3HU JTIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TTOTy4YaeMble MPU U3YICHUH XUMUHU, JJIS
peLIeHUS 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPEJIOH, ISl MOBBIIIECHUS



YPOBHSI SKOJIOTHUECKOMN KYIbTYpbl, OCO3HAHUS TJI00ATBHOTO XapaKTepa
AKOJIOTUUYECKUX MPOOJIEM U MyTeH UX PEIICHUS! TOCPEACTBOM METOA0B XHUMUH,
AKOJIOTUYECKOTO MBIIIUICHUS, yMEHHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLMAIIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B coctaBe meTranpeaMeTHBIX Pe3yIbTaTOB BBIJACISAIOT 3HAYUMBIE IS
dbopmMupoBaHus MUPOBO33pEHHUSI OOIIIEHAYYHbIC TOHATHS (3aKOH, TEOpUSI,
MIPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MTPOIIECC, IKCIIEPUMEHT U IPYTOe. ), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUCOHBIX ITPEAMETAX U TO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEJTOCTHON
HAy4YHOU KapTHUHE MUpPA, U YHUBEpCaJIbHbIC yueOHbIC eUCTBUS (TTO3HABATEIbHEIE,
KOMMYHHUKATUBHBIC, PETYJISTUBHBIE), KOTOpbIE 00ecreunBatoT GOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOM
NeSTeTLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBble JiornyecKkue NecTBUA:

YMEHUS UCTIONIb30BaTh MPUEMBI IOTUUECKOTO MBIIUICHUS TPH OCBOSCHUHY 3HAHUM:
PacCKpBIBaTh CMBICT XUMHUYECKUX TTOHSATUN (BBICTSATh UX XapaKTEepPHbIE TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C IPYTUMU NOHATUAMMU ), UCIIOJIb30BATh MOHATHUS IS
00BSICHEHUS OTACNIbHBIX (PAKTOB U SIBICHUHN, BEIOMPATh OCHOBAHUS U KPUTEPUU
JUTSE KITacCU(UKAIIMM XUMUYECKUX BEIIECTB U XUMUUECKUX PEaKLUi,
yCTaHABIMUBATH IPUUYUHHO-CJIE/ICTBEHHBIE CBA3U MEXIY OOBEKTaMU U3yUCHUS,
CTPOUTB JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, TEAYKTUBHBIC, 10 aHAIOTHH),
JenaTh BbIBOABI U 3aKIIFOUCHHUS;

YMEHUE IPUMEHSTH B IPOLECCE MO3HAHUS MOHATHS (MIPEIMETHBIE U
METaINpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENIH, HCTIOJIb3yEMbIE B XUMUH,
peoOpPa3oBBIBAThH IMUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPE/ICTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUYecKasi hopMmysa U ypaBHEHUE
XUMHYECKOW PEaKIINK — MPHU PEIIeHUN yueOHO-TI03HABATENBHBIX 33/71a4, C YIETOM
ATUX MOJIENIbHBIX MIPEACTABICHUN BBISIBISATh U XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3y9aeMbIX O0BEKTOB — XUMUUECKUX BEIIECTB U XUMUYECKUX PEaAKITHi,
BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH, MPUINHHO-CIICJICTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCaX U SIBICHUAX.

ba3oBble ncciaenoBare/ibCKue 1eiCTBUA:

YMEHHE UCTOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE NHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (DOPMHUPOBAHUS TUTIOTE3HI 110
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

MPUOOPETEHHE OMBITA MO TIAHUPOBAHUIO, OPTAHU3AIMN U TIPOBEICHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE Ha0II0AaTh 32 XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €r0 PE3yJbTat, POpMyIpoBaTh 0000IIEHUS U
BBIBOJIbI 110 PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIATh OTYET
0 mpojeraHHoM padore.



Pabora ¢ undgopmanmeii:

YMEHHE BHIOMPATh, aHATTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUAOB U (POPM MPECTABICHHUS, MTOJy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOMyJIIpHAs INTEpaTypa XUMHUYECKOTO COJEPKaHUs, CIIPAaBOYHBIC
nocobwust, pecypcol IHTepHETA), KpUTHUECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MHPOPMAILIHIO;

yYMEHHE IPUMEHATH Pa3IMYHbIe METOJIbI U 3aMPOCHI PU TIOUCKE U 0TOOpe
nHGOPMAITUU ¥ COOTBETCTBYIOMINX JAHHBIX, HEOOXOAMMBIX JIJISI BBITTOJHEHUS
y4eOHBIX 1 TTO3HABATEIbHBIX 3a]]a4 OMPE/ICIIEHHOTO THITa, IPUOOPETEHHE OTbITA B
001acTH UCTIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHA,
OBIIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTFHO BEIOMPATH ONTUMANBHYIO (DOpMY TpeCTaBIeHUsT HHPOPMAITUHU U
WIITIOCTPUPOBATH pPeIllaeMble 3a/1a4i HECIIOKHBIMUA CXEMaMU, THarpaMMaMH,
IpyruMu popMamu rpauku U UX KOMOMHAIUSIMU;

yYMEHHE UCTIOIh30BaTh M AaHATTM3UPOBATH B MPOIECCEe YICOHOU 1
MCCIIEZIOBATEIHCKOM EATEIBHOCTH HH()OPMAIIHIO O BIMSHUU TTPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAFOIIeH TPUPOTHOM
CpeIlbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe YUyeOHble 1eiCTBUA:

YMEHHS 33]1aBaTh BOIIPOCHI (B XO€ Araiora U (W) JUCKYCCUH) MO CYIIECTBY
o0cyx1aeMoi TeMbl, (POPMYITHUPOBATH CBOH MPEJIOKEHNS OTHOCUTEIBHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS TPEJICTABISATH MMOJYYEeHHBIE Pe3yIbTaThl TO3HABATEIBHOM JAESTEILHOCTH B
YCTHBIX M MUCbMEHHBIX TEKCTAX; JAENIaTh MMPE3CHTALIUIO PE3YIbTATOB BHITIOJHEHUS
XUMHUYECKOT0 dKCIIepuMeHTa (JTAOOpaTOPHOTO OIbBITa, Ja00PaTOPHOU pabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

YMEHHS y4eOHOTO COTPYITHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIBLHOM M MCCIIEIOBATEILCKON IEATETFHOCTH MPU PEIICHUN
BO3HUKAIOIIUX NMPOOJIEM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTJIACOBAHUS
no3unui (o0cyxaeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALINS
COBMECTHBIX JICUCTBUH, ONIpe/IeTICHNE KPUTEPHUEB 110 OLIEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbIe YHHBePcaIbHbIE YUeOHbIe eiicTBUS:

YMEHHE CaMOCTOSITEJIbHO OIPENENATh eI AeITeIbHOCTH, MJIaHUPOBATh,
OCYILIECTBIATH, KOHTPOJIUPOBATH U MPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpPATh Hanboee 3 PeKTUBHBIE CITOCOOBI pelIeHUs YIeOHbIX U
MO3HABATEIBLHBIX 33/1a4, CAMOCTOSATEIHLHO COCTABIISATh WM KOPPEKTUPOBATH
MPEIIOKEHHBIA AIITOPUTM JICHMCTBUM ITPU BBINOJIHEHUH 3aJIaHUM C YYETOM
MOJTYYCHHsSI HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKITUSX,
OLIEHWBATh COOTBETCTBHE MOIYYCHHOTO Pe3yIbTaTa 3asiBICHHOM L€, YMEHHUE

HCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEJIAracMbI€ B YCIIOBUU 3aIaHUM.
HPEAMETHBIE PE3YJIBTATDBI



K koniy o0yueHus B 9 Kjiacce npeIMETHbIE Pe3yJIbTaThl Ha 0230BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUYAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI IIEMEHT,
aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CI0KHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKas
peakuus, XuMU4ecKas CBsI3b, TEIUNIOBOM 3 (EKT peaKiu, MOJIb, MOJISIPHBIN 00BEM,
pPacTBOP, DJIEKTPOJIUTHI, HEATEKTPOJIUTBI, ITEKTPOJIUTHUECKAS JUCCOLUALNSA,
peakluyu HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOEe paBHOBECHE, 00pATUMBbIE U
HeoOpaTUMBbIE pEaKIMH, OKUCIUTEIHbHO-BOCCTAHOBUTEbHbIE PEAKIIUH,
OKHCIIUTENb, BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUUYECKAs CBA3b (KOBAJICHTHAsI, HOHHAs, METAJUIMYECKast),
KpUCTAJNTMYeCcKas penéTka, KOppo3usi MEeTalioB, CIJIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo gonyctumas konuentpamus [1JIK BemiecTsa;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U TPUMEHSTh ITH
MOHSITHSI IPY OMMCAaHUU BEUIECTB U MX MPEBPAIlCHHI;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIIEHUS (POPMYJT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTIpPEJIENISTh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX PJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAIIEKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIacCy CoeAMHEeHMH Mo (GopmyiaM, BUJL XUMUYECKOM CBsI3U (KOBaJIEHTHAS,
MOHHAs1, METAJJINYECKAS]) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsi/i HOHA 110
XUMHYECKOU opMmylie, XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COEMHEHUM, TUIl KPUCTAINIMYECKON PEeIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbIci [lepuonnueckoro 3akona /. 1. Menaeneesa u
JIEMOHCTPUPOBATH €T0 TTOHUMAHHUE: OMKUCHIBATh U XapaKTepU30BaTh TAOIUIHYIO
dopmy Ileprogudeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHITHS
«riaBHas noarpynna (A-rpyrmma)» u «rmodouHas noarpynmna (b-rpynma)y, manieie u
OOJIbIIINE MTEPUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
NEPUOANYECKOMN Ta0IUIE, C YUCITOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsiz sapa, 001ee YUCIIO JIEKTPOHOB U
pacrpeziesieHue UX IO JIEKTPOHHBIM CIIOSIM), 0OBACHATH O0II1E 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEJMHEHUN B IIPEIEax MAJIbIX IEPUOJIOB
Y TJIABHBIX MOATPYII C YYETOM CTPOCHMS X aTOMOB;

KJIACCU(PHUIIMPOBATH XUMUYECKUE DJIEMEHTBI, HEOPraHUYECKNE BEIECTBA,
XUMHYECKUE PEAKUH (M0 YUCILY U COCTaBY YYaCTBYIOIIMX B PEAKLUH BEIIECTB, 110
TEIUIOBOMY 3P (EKTY, IO U3MEHEHUIO CTEIIEHEW OKUCIEHUS XUMUYECKUX
AJIEMEHTOB);

XapaKkTepHu30BaTh (ONMUCHIBATH) 00IIME U cTIenn(PUIECKHe XUMUYECKHE CBOMCTBA
IIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKAas ONMCAHUE TPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUH;
COCTaBJIATh YPABHEHUS JIEKTPOIUTUUECKON AUCCOLMALIUN KUCIIOT, EI0Yed U
COJIEH, NIOJIHBIE Y COKPALIEHHBIE YPABHEHUS PEAKLIU HOHHOTO OOMEHa, ypaBHEHHUS



peakuuid, MOATBEPKAAIOLIMX CYIIECTBOBAHUE T€HETUUECKON CBIA3U MEXKAY
BEILLECTBAMHU Pa3IUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI OCPEACTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajgaHca 3TUX PeaKLui;

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX PEBPALLECHUN B PA3IUYHBIX YCIOBUSAX;
BBIYHCIISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JOJI0 XUMUYECKOTO AJIEMEHTa 10 (hOpMyJie COETUHEHHUS, MaCCOBYIO
JI0JTIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMUUYECKON
peakuuu;

coOJII01aTh PAaBUIIA MOJIB30BAHUS XUMUYECKON MOCYA0M U JaO0paTOPHBIM
0o0opyAOBaHUEM, a TaKKe MpaBuiia 0OpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKIMSIMU TIO BBITTOJHEHHIO JTa00OPATOPHBIX XMMUUYECKUX OMBITOB 110
MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOrO rasa);
IPOBOAUTH PEAKIINH, TOTBEPHKIAIOIINE KAUYECTBEHHBIN COCTaB PA3IMUYHbBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOIUI-, KApOOHAT-,
docdart-, cunukar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI
U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOAHBIX PaCTBOPaX HEOPraHUYECKUX
BEILECTB;

IPUMEHATH OCHOBHBIE ONEPALIMH MBICIIUTEIBHON IESITEIIbHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIIEHNEe, CUCTEMATU3AIINIO, BHISBICHHE PUINHHO-
CJIEICTBEHHBIX CBS3EH — JJIsI U3y4YEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEaKIUN,
€CTECTBEHHO-HAYYHbIE METObI TO3HAHUS — HAOIIOJCHUE, U3MEPEHHE,
MOJEJIMPOBAHNE, SKCIIEPUMEHT (pEajbHbI U MBICJICHHBIN).



MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
HaumenoBan | KoiindecTBo yacos DJIEKTPOHHbIE
Ne n/| me paznenos n B Kontpoas | lIpaktnue | (W1ppoBbIe)
n TeM mce HBIE CKHe o0pa3oBaTe/ibHbIE
NporpamMmmal padoThI padoThI pecypcenl
Pasznen 1. BemecTBo U XUMHYECKHE PEAKIMHU
IToBTOpEHUE 1
z:;gi;eHHe bubanoreka
1.1 OCHOBHELX 5 1 [IOK https://m.edsoo.ru/
7f41
pasaenon 11412636
Kypca 8 kiacca
OcCHOBHBIEC
3aKOHOMEPHOC bubnmoreka
12 |t 4 IHOK https://m.edsoo.ru/
XUMHUYECKHX 7412636
peakiuin
DIIEKTPOIUTHY
G;I:l}; S bubnmoreka
1.3 ;HMHEGC;IHG 18 1 1 IIOK https://m.edsoo.ru/
7141
peaKkiuu B 11413636
pacTBopax
Hroro no pazneny 17

Pa3nen 2. HeMeTaJJIBI M MX COeIMHEHUS

O6mas
XapaKkTEePUCTH
Ka bubnunoreka

2.1 | xumuueckux |4 1 LIOK https://m.edsoo.ru/
AJICMEHTOB 71412636
VIIA-rpynmsr.
["amorensl
OO6mas bubnmoreka

2.2 | xapaktepuctu | 6 [IOK https://m.edsoo.ru/
Ka 7t412636



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

XUMUYECKHUX
AJIEMEHTOB
VIA-rpynmnst.
Cepa u eé
COEIMHEHUS

O6mmas
XapaKTEepUCTH
Ka
XUMHYECKUX
2.3 | DIeMEHTOB 7 1
VA-rpynmnsi.
Asor, pochop
U UX
COCTMHEHUS

buobnmnoreka
LIOK https://m.edsoo.ru/
7f412636

OO6mas
XapaKTEePUCTU
Ka
XUMHYECKHUX
2.4 | p1€eMEHTOB 8 1 2
[V A-rpynsl.
Yraepon u
KPEMHHUU U UX
COCIMHCHHUS

bubmuoreka
IHOK https://m.edsoo.ru/
71412636

Hroro o pazneny 25

Pa3gea 3. Meraliibl M X COeIMHEHUSA

OO01mue bubmuoreka

3.1 | cBoiicTBa 4 LIOK https://m.edsoo.ru/
METAaJIJI0B 7412636
Baxneimue bubanorekxa

3.2 |mertammpiuux |16 |1 2 IIOK https://m.edsoo.ru/
COCIMHEHMS 7412636

Uroro no pazneny 20

Paznen 4. XuMus U OKpy Kamouias cpeaa

BemecTBa u
MaTepHuasbl B
YKU3HHA
yeJI0BeKa

4.1

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

Hroro o pazneny 3



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

PesepBHOE Bpems 3

bu6anoreka
LIOK https://m.edsoo.ru/
7f412636

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 |4

IHOYPOYHOE IIVIAHUPOBAHHUE

No i/

Tema ypoka

Bcero

Jlara

JIeKTPOHHBbIE HU(POBbIE
o0pa3oBaTe/IbHbIE PeCypChl

[Tepunognueckuit
3aKOH.
[Tepnonuueckas
CHCTEMa XMMHUECKHX
anemeHToB /. 1.
Menneneena

bubnuoreka
IHOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
U3MECHECHUU CBOMCTB
XUMUYECKUX
3JIEMEHTOB TIEPBBIX
TPEX MEPUOIOB

bubnvoreka

IHOK https://m.edsoo.ru/00adb6b6

Kiaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIICCTB

bubnmoreka
ITOK https://m.edsoo.ru/00adb7e2

Bunsr xummaeckoit
CBSI3U W THIIBI
KPUCTAJUTHYECKUX
peETOK

bubanoreka
IIOK https://m.edsoo.ru/00adbac6

KontponbHas pabota
Nel o Teme
«IloBTOpEHHE N
yriyOJieHue 3HaHU N



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

OCHOBHBIX pa3/ieJIoB
Kypca 8 Kiacca»

Knaccuduxanus
XUMHUYECKHUX
peakuuu no
pa3InYHbIM
pU3HAKaAM

bubanoreka
ITOK https://m.edsoo.ru/00adbch0

IToHsATHE O CKOpOCTH
XUMHUYECKOU
peakuuu. [Tousarue o
TOMOTCHHBIX U
reTePOreHHbBIX
peaKuusx

buobnmnoreka
ITOK https://m.edsoo.ru/00adbe9a

Ilonsrtue o
XUMHUYECKOM
paBHOBECHH.
DaKTOpbl, BIUSIOIIUE
Ha CKOPOCTh
XUMHUYECKOU
peakuuu u
MOJI0KEHUE
XUMHYECKOI0
paBHOBECHS

bubmunoreka
IHOK https://m.edsoo.ru/00adc28c

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIbHBIE
peakiuu

bubnnoreka
IHOK https://m.edsoo.ru/00adcade

10

Teopus
BJIEKTPOITUTHYECKON
JIACCOLMAIIAH.
CuiibHBIC U clla0bIe
3JIEKTPOIUTHI

bubnmoreka
ITOK https://m.edsoo.ru/00adcd68

11

HNounbie ypaBHEeHUs
peakiui

bubanoreka
ITOK https://m.edsoo.ru/00add448

12

XHUMHYECKIE
CBOMCTBA KHUCJIOT U
OCHOBAHHMHU B CBETE
MpeICTaBICHUM 00
3JEKTPOIUTHUECKOU
JIMCCOLIMAIIHN

bu6anoreka
IIOK https://m.edsoo.ru/00add5d8



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

13

XUMUYECKHUE
CBOMCTBA COJIEU B
CBETE
npencraBieHuit 00
BJIEKTPOITUTUYECKON
JIUCCOLIMAIAN

bu6anoreka
IIOK https://m.edsoo.ru/00add8b2

14

[Tonstue o
TUIPOJIN3E COJIEH

bubanoreka
IIOK https://m.edsoo.ru/00add9d4

15

O0o0011eHUE U
cucTeMaTu3anus
3HAHUU

bubiauoreka

ITOK https://m.edsoo.ru/00addd12

16

[IpaxTrueckas
pabota Ne 1.
«Pemrenune
AKCHEPUMEHTATIBHBIX
3a7a4»

bubiauoreka

IHOK https://m.edsoo.ru/00addbfa

17

KonTtponbshas pabora
Ne2 1o Teme
«INEKTPONTUTHIECKAS
JIUCCOIHAIIHSL.
XUMHUYECKUE
peakIuu B
pacTBopax»

bubmuoreka
IHOK https://m.edsoo.ru/00addecO

18

OOmas
XapaKkTEePUCTUKA
raJIOrCHOB.
XUMHYECKUE
CBOMCTBA Ha
pUMeEpe XJaopa

bubnvoreka

ITOK https://m.edsoo.ru/00addfe2

19

XJIOpOBOIOPO/I.
Consanas KucJora,
XHMHUYECKUE
CBOMCTBA,
MOJTyYEHUE,
NPUMEHEHUE

bubanoreka
ITOK https://m.edsoo.ru/00ade104

20

[IpakTrueckas
pabota Ne 2 o Teme
«ITonyuenune
COJISTHOM KHMCJIOTHI,

bu6anoreka
LIOK https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

n3y4deHue e€
CBOMCTB»

21

Brruuciaenus mo
YPaBHEHUSAM
XUMHYCSCKUX
peakun, eCiay OJJuH
U3 pEareHTOB JIaH B
M30BITKE

bubanoreka
ITIOK https://m.edsoo.ru/00ade488

22

OOmas
XapakTepPUCTUKA
asieMeHTOB VIA-
TPYIIIBI

buobnmnoreka
ITOK https://m.edsoo.ru/00ade64a

23

AnnoTpoInHbIe
MOAUGUKAIIUUA CEPHI.
Haxoxnenue cepol u
e€ coeIMHEHUH B
pUpPOJE.
XUMHYECKHUE
CBOMCTBA CEPBI

buobnnoreka
IHOK https://m.edsoo.ru/00ade64a

24

CepoBonopon,
CTpPOCHHE,
buznveckue u
XUMHUYECKHE
CBOMCTBA

bubmmnoreka
IHOK https://m.edsoo.ru/00ade802

25

OKcupl cephl.
Cepnas kucinora,
dbusznueckue u
XUMUYECKHE
CBOMCTBA,
NPUMEHEHHE

bubnmoreka
ITOK https://m.edsoo.ru/00adea?28

26

XUMHYECKHUE
peaKIuM, JIeKaIue B
OCHOBE
MIPOMBIIIJIEHHOTO
croco0a MoTydeHHsI
CEPHOM KUCJIOTHI.
XUMHYECKOE
3arpsi3HEHUE

bubanoreka
ITOK https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKPYKAIOLIEN CPEbI
COEIMHEHUSIMU CEPBI

27

Breruucinenue
MacCOBOM J0JIU
BBIXO/1a TPOAYKTa
peaxkuuu

bubanoreka
IIOK https://m.edsoo.ru/00adec8a

28

Oobmas
XapaKTEepUCTHKA
31eMEHTOB V A-
rpynmnsl. A30T,
pacrpoCTpaHEHUE B
IpUpoJE,
duznueckue u
XUMHUYECKUE
CBOMCTBA

buobnmnoreka
ITOK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero
buznueckue u
XUMHUYECKUE
CBOWCTBA, MOJyUYEHUE
U IPUMEHEHHE

bubnuoreka
ITOK https://m.edsoo.ru/00adf004

30

[IpakTrnueckas
pabota Ne 3 o Teme
«Ilomyuenue
aMMHaKa, U3y4eHue
€ro CBOMCTBY

bubmvoreka

IHOK https://m.edso0.ru/00adf180

31

A3oTHasg Kuciora, eé
dbusznueckue u
XUMHUYCCKHUE
CBONMCTBa

bubnmoreka
ITOK https://m.edsoo.ru/00adf306

32

Hcnone3oBanue
HUTPATOB U COJIEN
aMMOHHUS B Ka4eCTBE
MHHEPaTbHBIX
yIOOpEHUT.
XUMHYECKOE
3arpsi3HEHUE
OKPY’KAIOIIEH CPEbI
COCJIMHEHUSMH a30Ta

bubanoreka
IIOK https://m.edsoo.ru/00adf518



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

33

®docdop. Oxeun
docdopa (V) u
dbocdhopHas kucnora,
duznueckue u
XUMHUYECKUE
CBOMWCTBA, IOJIyYEHHUE

bu6anoreka
IIOK https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue
docdaroB B KauecTBe
MUHEPATbHBIX
yI0OpeHUH.
3arpsi3HEHUE
IPUPOTHON CPEJIbI
dbocharamu

bubnmnoreka
LIOK https://m.edsoo.ru/00adfc20

35

VYraepon,
pacnpoCcTpaHeHUE B
pUpoJE,
duznueckue u
XUMHYECKHE
CBOMCTBA

bubiauoreka

IHOK https://m.edsoo.ru/00adfd9c

36

Oxkcupipl yrieposa,
ux GpuznvecKue u
XUMHUYECKUE
CBOMCTBA.
DKOJIOTUYECKHE
pOOJIEMBI,
CBSI3aHHBIE C
OKCHUJIOM yTJIepoja
(V)

bubmoreka

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

37

YroapHasg KUCIOTA U
e€ cou

bubnmoreka
ITOK https://m.edsoo.ru/00ae006¢

38

[IpakTrueckas
pabota Ne 4 o Teme
"ITonyuenue
YTJIEKUCIIOTO Ta3a.
KauecTBenHas
peakius Ha
KapOoHaT-uoH"

bubanoreka
IIOK https://m.edsoo.ru/00ae027e

39

[TepBoHayanbHbIE
TOHSATHS 00

bubanoreka
ITOK https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

OPraHuYEeCKUX
BEILECTBAX KaK O
COEIMHEHUSX

yriieposaa

40

Kpewmnuii u ero
COEIMHEHUS

bubanoreka
ITOK https://m.edsoo.ru/00ae080a

41

IIpakTrueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTATIbHBIX
3a7a4 1o TeMeE
«Baxuenuue
HEMETaJIbl U UX
COEJTMHEHU S

buobnmnoreka
ITOK https://m.edso0.ru/00ae0bf2

42

KonTtponbshas pabora
Ne3 1o Teme
«Baxnenmue
HEMETAJIJIBI U UX
COETUHEHUS

bubnuoreka
IHOK https://m.edsoo.ru/00ae0el8

43

OO0mas
XapaKTEePUCTUKA
XUMHYECKHUX
DJIEMEHTOB —
METAaJIIOB.
MeTtananyeckas
CBS3b U
MeTaJuThdecKas
KpUCTAJTHYECKas
peleTKa.
duznueckue
CBOMCTBA METAJIJIOB

bub6anoreka
ITOK https://m.edsoo.ru/00ael03e

44

XUMHYECKHUE
CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUI
PAL HANIPSKEHU N
METAJIJIOB

bubanoreka
ITIOK https://m.edsoo.ru/00ael1156

45

OO0mue crmocoOb!
MOJTy9YCHUS
meTauioB. CruiaBbl.

bu6anoreka
IIOK https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Brruuciaenus mo
YpPaBHEHUSM
XUMHUYECKUX
peakun, eCiam OJJuH
U3 PEarcHTOB
COIEPKUT ITPUMECH

IToHsaTHE O KOppO3UU

bubiauoreka

46 METaJIIOB ITOK https://m.edso0.ru/00ael278
47 [llemouHbIe METAIbI bubsmotexa
ITOK https://m.edsoo.ru/00ael14b2
Oxkcunsl 1
48 TUJPOKCHUABI HATPUS bubmmorexa
ITOK https://m.edsoo.ru/00ael14b2
U KaJIus
[IlemouHO3EMENBHBIE
49 METAJIJIBI — KaJIbIIUH bubamorexa
. H IHOK https://m.edsoo.ru/00ael5e8
Y MarHumu
50 Baxneiimue bubmmnoreka
COEIMHEHUS KaJIbIU IHOK https://m.edsoo.ru/00ael5e8
O0o001IeHne u
51 CHCTEMaTH3aIs
3HaAHUM
JKéctrkocTh BOABI 1
52 CIIOCOOEI €€ bubsmorexa
IHOK https://m.edso00.ru/00ae1886
yCTpaHECHUS
[IpakTrnueckas
pabota Ne 6 o Teme
53 "YK&cTKoCTh BOJBI U bubsmorexa
. A ITOK https://m.edsoo.ru/00aelae8
METOJIBI €€
ycTpaHeHus"
54 AnroMuHUMN bubmmorexa
ITOK https://m.edsoo.ru/00aelc64
55 Z%ESTTE:IZI;SH amu bubmorexa
A ITOK https://m.edsoo.ru/00aelc64
TUIPOKCHUAA
56 Keneso bubmmorexa

LIOK https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

S7

Oxcumsl,
TUAPOKCUIIBI U COJTH
xenesa (II) u xxenesa

(1)

bubanoreka
IIOK https://m.edsoo.ru/00ae35e6

58

O0o001IeHE U
cucTeMaTu3anus
3HAHUU

59

IIpakTrueckas
pabota Ne 7.
Pemenne
AKCIIEPUMEHTATIbHBIX
3a7a4 1o TeMeE
«Baxuenuue
METAJLIbI U UX
COEJIMHEHU S

bubnmnoreka
IIOK https://m.edsoo.ru/00ae3de8

60

Breruuciaenus 1o
YpaBHEHUSIM
XUMHYECKUX
peaKIun, €Ciav OJINH
Y3 PEarcHTOB J1aH B
U30BITKE WA
COZEPKUT IPUMECH.
Breraucnenus
MacCOBOU JOJIH
BBIXO/Ia IPOJYKTA
peakiuu

bubmuoreka

ITOK https://m.edsoo.ru/00ael1750

61

O0001eHNE U
CHUCTEMATU3ALINS
3HAHUM

62

KonTtponbshas pabora
Ne4 o Teme
«Baxnenmmue
METaJUThI ¥ BX
COCTUHCHHUS

63

BemecTBa u
MaTepUaIbl B
MMOBCEIHEBHOM
JKU3HU YeIOBeKa

bu6anoreka
LIOK https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XHUMHYECKOE
64 1 bubnuoreka
3arp ’BHeHHeV ITOK https://m.edso0.ru/00ae4270
OKpY’Karolen cpeibl
Ponp xumuu B
65 pelIeHnun 1 buobnmoreka
DKOJIOTHYECKUX ITOK https://m.edso0.ru/00ae4270
npo0aemM
O0001IeHUE U
66 CUCTEMAaTHU3aLUS 1 bubmorexa
. a ITOK https://m.edsoo.ru/00ae0d0a
3HAHUU
O060011eHuE U
67 CUCTEMAaTHU3aLU 1 bubmorexa
. a ITOK https://m.edsoo.ru/00adb33c
3HAHUU
O060011eHuEe U
68 cUCTEMATHU3ALUS 1 bubmotexa
. t IHOK https://m.edsoo.ru/00ad9cb?2
3HAHUU
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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