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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUS COCTAB-
JeHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOI 00pa3zoBaTelb-
HOW IMpOorpaMMbl OCHOBHOTO 00IIero oOpa3zoBaHus, mnpenacraBieHHblx B OI'OC
00O, a taxxe Ha OCHOBE (enepalibHON pabouell MpOorpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLENIUHU IpenojJaBaHusi y4yeOHOro npeamera «XUMHs» B 00Opa3oBa-
TeJBHBIX opraHu3auusax Poccuiickon Penepanun.

[Iporpamma 1o xuMuu 1a€T NpeACTaBIECHUE O LEIAX, OOLIEH cTpaTeruu 00y-
YEHUsI, BOCIIUTAHUS M Pa3BUTHS OOydaIOLIUXCsl CPECTBAMHU YUYEOHOIO IMperIMeTa,
YCTaHABIIMBAET 00s3aTEIbHOE MPEIMETHOE COJEp’KaHUE, NMpPEeIyCMaTpUBAET pac-
IpeiesieHue ero 1Mo KjiaccaM U CTPYKTYpUPOBAaHHME MO pasjesiaM U Temam Ipo-
TpaMMBbI IO XUMUH, OMPEeTseT KOJINISCTBEHHBIC U KaueCTBEHHBIE XapaKTePUCTH-
KU COJIEpXKaHUsS, PEKOMEHIYEMYIO MMOCJIEI0BATEIbHOCTh U3yUYEHU XUMHUHU C YU&-
TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4E€OHOIO mpoliecca,
BO3PAacTHBIX OCOOEHHOCTEH O0y4arouIuxcs, ONpeAessieT BO3MOKHOCTH IpelMeTa
JUISL peain3aluu TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTellb-
HOI IporpamMmbl Ha YpOBHE OCHOBHOI'O OOHIEro oOpa3oBaHUs, a Takke TpeOoBa-
HUI K pe3yibTaTaM oOyueHUs XMMUU Ha YPOBHE IleJIel U3yUYEeHHs MpeIMeTa U Oc-
HOBHBIX BHJIOB Y4EOHO-TIO3HABATEIbHON JEATEIBHOCTH 00yYaroIerocs mo ocBoe-
HUIO y4eOHOIO COJIEpPIKaHUS.

3HaHWEe XMMHU CIY>KUT OCHOBOW ISl OPMUPOBAHUS MUPOBO33pEHUST 00Y-
YaIOLIErocs, €ro MpeACTaBICHU 0 MaTEPUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UTparoT GopMUpyeMble XUMUEN MPEACTABICHUS O B3aUMONPEBPAIICHUAX SHEPTUU
U 00 DBOJIIOIIMHU BEIECTB B MPHUPOJIE, O MyTSIX PEIIEHUs TI00aIbHBIX MpobieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKOI 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHnune xumuu:

CHOCOOCTBYET pean3alii BO3MOXHOCTEN JUIsl caMopa3BUTHS U (hOpMHUpPOBa-
HUS KyJIbTYpbl IUYHOCTH, €€ 001Ieil 1 QyHKIMOHATIBHOM rPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpOBaAHHE MBINUJICHUS W TBOPYECKHX CIIOCOOHOCTEH
0Oy4Yaronnxcsi, HAaBbIKOB UX CaAMOCTOSATEIbHON y4eOHOU NesITeIbHOCTH, IKCIEePHU-
MEHTAJIBHBIX U HCCIEI0BATEIbCKUX YMEHHMM, HEOOXOIUMBIX KaK B MOBCEIHEBHOU
U3HU, TaK U B IPO(PECCUOHAIBHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEeHU(UKON HaydHOTO MBIILICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJIsila HA €IMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCSl;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanubple HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
coJlep KaHusl Y4eOHOro MpeaMeTa, KOTOPBIM SBIISIETCS MEeIarornyecku aganTHpO-
BaHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHH Ha OINpEAeTIEHHOM 3Tarne e€ pa3Bu-
THSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE O0YUYAIOIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX TOHSATUH XUMUU, OCHOB He-
OpraHWYECKON XUMHUHM U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IMOHSATHN OpraHuYe-
CKOM XMMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPUHIIUITY MOCIIEI0Ba-
TEJIbBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEICTABICHUN PAa3HOIO
YPOBHSIL:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— MPEJCTABICHUN 00 AIEKTPOIUTHYECKON TUCCOLMAIMU BEIIECTB B PACTBO-
pax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKU IONY-
YEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS TMOCIEAOBATEIILHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYUYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHH CIIOCOOCTBYET (hOPMHPOBAHUIO TIPEICTAB-
JIEHUSI 0 XMMHUYECKOM COCTABJISIFOIICH HAyYHOW KapTUHBI MUpa B JIOTUKE €€ CH-
CTEMHOM MPUPO/IbI, IEHHOCTHOIO OTHOIIEHHUS] K HAYYHOMY 3HAHUIO U METOJaM I10-
3HaHUS B HayKe. M3yyeHne XuMHUM MPOUCXOIUT C NMIPUBJICUECHUEM 3HAHUM U3 paHee
M3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyx)aromuidi Mup», «buosorus. 5—7 kimacce»
n «Pusunka. 7 Kiaccey.

[Ipy u3ydeHUH XUMHH MPOUCXOIUT (HOPMUPOBAHWE 3HAHUM OCHOB XHMHYE-
CKOM HayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOUN JesATeIb-
HOCTH YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya
y4eOHOTO TpeaMETa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIUX (HaKTOB, MOHSATUH, 3aKOHOB M TEOPETHUECKUX TMOJOKECHUM, TOCTYT-
HBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAYKH, B MPUOOIIEHNUN K



Hay4YHBIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
GbOpMHUPOBAaHUY W PA3BUTHH MO3HABATEIBHBIX YMCHHM W UX NMPUMEHEHUH B yueO-
HO-TI03HABATEIBHON M yu4eOHO-HUCCIIEeI0BATENIbCKON IEATEIbHOCTH, OCBOCHHUH TTpa-
BUJI 6€30MacHOr0 OOpAIlleHUs C BEIIECTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHMS BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1IN, KaK:

— (hopMHpOBaHHE UHTEIUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM000-
Pa30BaHMIO, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHSATUIO pEIICHUH, Coco0-
HOM a1anTUPOBATHCS K OBICTPO MEHSIOIMIMUMCS YCIOBHSIM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHS HAa CHUCTEMaTU4YecKoe MpHUOOIIeHHE 00yyaro-
IIUXCS K CaMOCTOSITEIbHOM IMO3HABATEIBHOW JEATENbHOCTH, HAyYHBIM METOJaM
MO3HaHUs, (OPMUPYIOUTUM MOTUBAIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecrieueHune ycioBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATEIBHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIUMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— opmupoBaHue 001IeH PYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOUM IpaMoT-
HOCTH, B TOM YHCJIC YMEHUN OOBICHATH U OLICHUBATD SIBJICHUSI OKPYKAIOIIETO MHU-
pa, UCTOJIb3Ysl 3HAHUS U OTBIT, MOJYYEHHBIE TPU U3YUYECHUN XUMUHU, IPUMEHSATh X
MIPU pelIeHUH MpoOJieM B MOBCEHEBHOM KU3HU U TPYAOBOU €SI TEIHLHOCTH;

— (popmupoBanue y o0y4aromuxcsi TyMaHUCTUYECKUX OTHOIIEHUM, MOHUMA-
HUS IEHHOCTH XUMHUYECKUX 3HAHUN JIJIs1 BHIPAOOTKH 3KOJIOTMUYECKH Iiesiecoo0pas-
HOTO TOBEJICHUSI B OBITY M TPYAOBOMW NIEATEILHOCTH B IIEJIAX COXPAHEHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBAIMU K OOY4YEHHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U Ca-
MOBOCIUTAHUIO HA OCHOBE YCBOCHHMSI OOIIEUETIOBEYECKUX LIEHHOCTEN, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOpPY NpO(UIIa U HAMIPaBICHHOCTH JAIbHEHIIIET0 O0ydeHHUS.

OO11ee YnciIo YacoB, OTBENEHHBIX JIJISI U3YUYEHUSI XUMUHU HA YPOBHE OCHOBHO-
ro obuiero odpazoBanus, coctaBisier 136 yacos: B 8 kinacce — 68 yacos (2 vaca B
HeJnelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHUE Be-
niectB. [loHsTHE O MeTOAaX MO3HAaHUS B XUMUHU. HucTele BemecTBa U cMecH. Cro-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JE€MEHTBl. CHMBOIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U coKHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi ¢popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3a-
KOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHoOcH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MaccChl M YUCJIa CTPYKTYPHBIX €AUHUIL BellecTBa. Pacu€Trl mo hopMynam xumuue-
CKHX COETUHEHHUI.

PuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIlIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MYeCcKuX CBOMCTB 00pa3l0OB HEOPTraHMYECKUX BELIECTB, HAONIOACHUE (PU3HNYeE-
CKkMX (TUTaBJIEHUE BOCKA, TasHHUE JIbJa, paCTUpPAHHUE caxapa B CTYIKE, KUIICHUE U
KOHJICHCAI[Usl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHON MPO-
BOJIOKH, B3aUMOJICMCTBUE MeJla C KHCJIOTOW) SIBICHWH, HAOIIOJIEHUE U OMUCaHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakUui (pasyioKeHHe caxapa, B3auMoJIei-
CTBUE CEpPHOW KHUCIOTHI C XJOpUAOM Oapusi, paznoxeHue ruapokcuaa meau (1)
MIpU HarpeBaHUH, B3aUMO/JICUCTBUE KeJe3a ¢ pacTBopoM cosid meau (11), uzyuenue
CIIOCOOOB pa3/eieHus] CMecel: ¢ TIOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BBIIIAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadus, MPOBEICHUE OYHCTKH TOBAPEHHOW COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJIECHUS OIbITa, WUIIOCTPUPYIOIIETO
3aKOH COXPAaHEHMSI MacChl, CO3JaHIE MOJIeIe MOJIEKYJ (IIaPOCTEPHKHEBBIX).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3nemMeHT U mpocToe
BelecTBo. Haxoxaenne Kuciaopoia B mpupoje, GU3ndeckne 1 XMMHUIEeCKUE CBOM-
ctBa (peakiuu roperusi). Okcumsl. [Ipumenenne kucaopoaa. CriocoObl MOTyUYeHUs
KHCIIOpOJia B JIA0OPATOPUM U MPOMBILUIEHHOCTU. KpyroBopoT kuciopoga B npu-
poznie. O30H — aymoTponHasT MOAU(PUKALINS KUCIOPOIa.



TennoBoit 3PPeKT XMMUUECKON peaKkiiuu, TEPMOXUMUYECKUE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKUE peakuuu. TOIIMBO: Yyrojib U METaH. 3arps3HEHUE BO3AY-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U mpocToe BemecTBo. HaxoxieHre Bogopoaa B Mpupo-
ne, (u3mveckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI MOTYYEHUS.
Kucnots! u conu.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. Hackl-
IICHHBIE Y HEHACBIIICHHBIE PACTBOPBL. PacTBOpMMOCTB BeliecTB B Boje. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Boabl. OcHOBaHus. Ponb pac-
TBOPOB B IIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT BOJbI B pUpoAE. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUKCTKA IPUPOIHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcupasl. Kriaccudukarms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIE, aMPOTepHBIC) U HecolieoOpa-
3yromne. Homenknarypa okcu10B. @U3NYECKUe U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanus ocCHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanuii. ®U3nyecKue 1 XMMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonydenue ocHOBaHUI.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MetaimioB H. H. bekerosa. [Tomy-
YEHUE KUCIIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOIYUYEHHUE,
coOupaHue, paclio3HaBaHUE M M3Yy4YEHUE CBOMCTB KHCJIOPOJa, HAOIIOJACHUE B3au-
MOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3ZHHUKHOBEHHS U MPEKpaICHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCUIOB U OMUCAHUE UX CBOMCTB,
MoJlyuyeHue, coOupaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB BOJIOpO1a (TOpEHHE),
B3auMojielicTBre Bogopoaa ¢ okcuaoMm meau (I1) (BO3MOXHO MCIOJIb30BaHUE BH-
JieoMaTepruaon), HabOIeHHE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIE0-
BaHME OCOOECHHOCTEH pacTBOPEHUS BEUIECTB C Pa3IMYHON pPaCTBOPUMOCTbIO, MPHU-
TOTOBJIEHUE PACTBOPOB C OIMPEAECIEHHONM MAaCCOBOW JI0JIEM paCTBOPEHHOTO BELlE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BAaHUE BHUJACOMATEPUAJIOB), MCCIIEIOBaHNE OOpa3lloB HEOPTaHMYECKUX Be-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHWE W3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBopax KHUCIOT W IIeJIouel, u3ydeHue B3zaumojercTBus okcupa meau (II) c



PacTBOPOM CEPHOM KHUCJIOTBI, KUCIOT C METAJUIAMH, PEAKIIMKA HEUTpaIu3aluu, mo-
JyYE€HUE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHUE OJIHOTO METajjla JIPYrUM U3
pacTBOpa COJM, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxxnenmue knac-
Chl HEOPraHUYECKUX COCTUHEHUIN».

IMepuoauueckud 3akoH u Ilepuoaumyeckass cucreMa XHUMHUYECKHX IJJIe-
MeHTOB /JI. U. MennesneeBa. CtpoeHne aToMOB. XMMHYeCKas CBsA3b. OKUCIH-
TeJIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble TOMBITKM KIAacCU(PUKAIMU XUMUYECKUX dieMeHTOB. [lonsitue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIC U IIETOYHO3EMENIbHbIE METaIbI, Tajio-
TeHbl, HUHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJIPOKCUIBI.

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u amuaHonepuogHas ¢opmbl [lepuoanue-
CKOM cucTteMbl xuMuieckux aineMeHToB [[. M. Menneneesa. llepuoabl u rpyIrsl.
OU3NYECKUN CMBICI MTOPSIKOBOIO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIbI JIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XxuMHuueckux anemMeHToB [lepuoanue-
ckoit cucremnl [[. . MenaeneeBa. XapakTepucTUKa XMMHUUYECKOIO JJIEMEHTA I10
ero nojoxeuuto B [lepuonnueckont cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYyIIaM U IEPUOAAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTHS HAyKHU U npakTuku. [. 1. MenaeneeB — y4€HbIl U rpax-
JTaHWH.

Xumuyeckas cBsi3b. KoBajieHTHast (MOJsipHAs M HEMOJSIpHAsi) CBSA3b. DJICK-
TPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucnenusa. OKUCIUTEIbHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoiec-
Cbl OKUCJIEHUS U BOCCTAHOBIICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHIA IMHKA C pACTBOPAMH KHUCJIOT U ILIEJIOYEH, IPOBEAEHUE ONBITOB, UILTIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKluil (TopeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXXNpeIMETHBIX CBSI3€H MPU U3YYECHHH XMMHH B 8 KJlacce OCy-
MIECTBIISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK W TOHSTHM, SBJISIONIMXCA CHUCTEMHBIMHU I OTHEIBHBIX MHPEAMETOB €CTE-
CTBEHHO-HAY4YHOIO IIUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUSA: HAYYHBIH (DaKT, TMIIOTE3a, TEOpHs,
3aKOH, aHallu3, CUHTE3, KIacCUu(PUKAIMS, TEePUOTUIHOCTh, HAOIIOACHHUE, IKCIIEPH-
MEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJENb, SIBIICHUE.

@uznka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJICKTPUUECKUN 3apsi]], BEIIECTBO, TE€IO, 00BEM,
arperaTHoe COCTOSIHWE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUs1, KOCMOC, IJTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[lepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XU-
MUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KK, KAIBLHI U UX COETUHEHHU B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMAYECKON CBS3U. THIIBI KPUCTAJUIMYECKUX pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaccaM HEOPTaHWYECKHUX COEIH-
HEHUI, TEHETHUYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMAYecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBY Yy4YaCTBYIOIIMX B PEaKLMU BEIECTB, MO TEIUIOBOMY 3 (eKTy, 1Mo u3me-
HEHUIO CTENEHEH OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO y4a-
CTHIO Karajau3aropa). JK30- U IHAOTEPMUYECKHE PEAKLIUU, TEPMOXHUMHYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocT xuMUYeckor peakuuu. [loHsTue 00 0OpaTUMBIX U He-
0o0OpaTUMBIX XUMHUYECKUX peakuusax. [loHaTHe 0 TOMOre€HHBIX U Te€TePOreHHbIX pe-
akiuax. [lonstne o karanuze. [loHsTHE O XMMHUYECKOM paBHOBECHH. DAKTOPBHI,
BIMSIOIINE HA CKOPOCTh XMMHYECKON PEAaKIMM U IMOJOKEHHE XMMHYECKOrO paB-
HOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE PEAKI[UU, JJIEKTPOHHBIN OajaHC OKHC-
JIMTEIBbHO-BOCCTAHOBUTENBHOM peakinu. CocTaBiIeHNE YPABHEHUN OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHUYecKou cBsi3u. CteneHp Auccounanuu. CUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.



Peakuuu noHHOro oOMeHa. Y CioBUs MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
MOJIHBIE U COKpAIEHHBIE MOHHBbIE ypaBHEHMs peakuuii. CBOKCTBA KHUCIOT, OCHO-
BaHWI W COJEl B CBETE MPEICTABICHUN 00 3JIEKTPOJUTUYECKOM THCCOLMUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEII[ECTB — METAJIJIOB M HEMETA/UIOB (TpaduTa U aiMas3a), CIIOKHBIX BEMIECTB (XJI0-
puaa HaTpusi), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peakiuu OT
BO3JICUCTBUS PA3IMYHBIX (DaKTOPOB, HCCIEOBAHUE AIIEKTPOIPOBOIHOCTH PAaCTBO-
POB BEIIECTB, Mpoliecca TUCCOIUAIMU KUCIIOT, 1Iejouel U cojiel (BOZMOMXHO HC-
M0JIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEACHUE OMNBITOB, WIUTFOCTPUPYIOUIUX MPH-
3HAKU MPOTEKAaHMs peaklnii MOHHOro oOMeHa (0Opa3oBaHHE OCA/JKa, BBIJIEICHUE
rasa, oOpa3zoBaHH€ BOJIbl), ONBITOB, WUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIHUI (TOpeHHEe, peaklUu pas3lIoKEHUs, COCAUHEHHUS),
pacno3HaBaHWE HEOPTAHMYECKUX BEIIECTB C MTOMOILBIO KAYECTBEHHBIX PEAKIUN Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl u MX coeiMHEHUSA

OOwrast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TEpHbIE CTENeHU OokucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX Be-
IIECTB — raJoreHoB. XMMUYECKUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOJEHCTBUE C
MeTajuIlaMH, HEMETaJIaMu, 1eja04aMu). Xia0poBoaopod. ComnsiHas KUCI0Ta, XUMH-
YEeCKUE CBOMCTBA, MTOJIy4eHHUE, IPUMEHEHHE. [IeficTBHE XJI0pa U XJI0pOBOIOPOIa Ha
OpraHu3M 4eloBeKka. BakHelmue XJI0pruIbl U UX HAaXOXKACHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, QU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciota, (pU3nyeckue U XMMUYeCKUe CBOMCTBA (00IIKe KaK Mpe/ICTaBUTE-
JIs1 KJacca KUCJIOT U cneruduyeckue). XUMUYECKUE PEAKIUH, JIEkKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUs: CepHOM KucaoThl. [IpumeHeHnue cepHoi
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KayeCTBEHHAs peakuus Ha CyJb(aT-HOH.
Haxoxienue cepsl U €€ COeAIMHEHU B PUPOJIe. XUMUUYECKOE 3arps3HEHUE OKPY-
YKaloIEel cpeibl COSAMHEHUSIMU Cephl (KUCIOTHBIE IO/, 3arpsi3HEHHE BO3yXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

OOmast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTPAHEHHE B MPUPOE,
duznyeckue U XxumMuyeckue cBoictsa. Kpyrosopor a3ora B npupojae. AMMuUak, ero
bu3nuecKue 1 XuMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMenenue. Coiu aMMOHUS,



X (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHEeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U crienuduaeckue). Mcmomb-
30BaHKME HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arps3HEHUE OKpYKalollehd cpefbl COCNUHEHHUSIMHU a30Ta (KUCIOTHbBIE
JIOK]TM, 3arps3HEHUE BO3/yXa, MOYBEI U BOA0EMOB). Docdop, atoTpoIrHbIE MO-
mudukanuu pocdopa, pusndeckue n xumuueckue cporictsa. Okeun gochopa (V)
u (ochopHas kuciora, puU3NUECKHEe U XUMUYECKHUE CBOMCTBa, moiydeHue. Hc-
noJsib3oBaHue (ochaToB B KaueCTBE MUHEPAIbHBIX yI00pEHUIA.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTpOCHHS
aTOMOB, XapaKTEpHBIC CTEIICHH OKHUCIICHHs. YTJIEPOJ, aJUIOTPOIHBIE MoauduKa-
MU, PaCIpPOCTPaHEHUE B MpHUpOJE, PU3MUYECKUE U XUMUUYECKHE CBOMCTBa. AJ-
cop6usi. KpyroBopor yrieposaa B npupoje. Okcuibl yriaepoja, ux Gpusndeckue u
XUMHUYECKHUE CBOMCTBA, IEUCTBHE HA JKUBBIC OPTaHU3MBI, TIOJYYEHUE U MPUMEHE-
HUE. DKoJoruueckue mpoOJieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoja (IV), runoresa
r100aIbHOTO MOTETUICHUS KJIMMAaTa, MapHUKOBBIN A dekT. YronbHas kuciaoTa u eé
COJIM, UX (PU3MUECKHE U XUMHUYECKUE CBOWMCTBA, MOJydYeHUE U NpuMeHeHue. Kaue-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY, Me-
JUIMHE, TIPOMBIIIIEHHOCTH U CETbCKOM XO035HCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpupoHbIe ICTOYHUKH YTJIEBOIOPOOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OCH3UH), UX pOJib B OBITY W MpombinuieHHOCTH. [loHATHE O
OMOJIOTUYECKA BAKHBIX BEIIECTBAX: JKHMpaX, OeNkax, yriaeBojax — M UX PO B
JKU3HU 4YesioBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX CO-
eIVMHEHNH.

Kpemnuii, ero ¢pu3ndeckue 1 XMUMUYECKUE CBOMCTBA, MOJIYYCHHE U TTPUMEHE-
Hue. CoeauHeHus: kpeMHus B npupoje. O0mue npeacraBieHus 00 OKCHUie Kpem-
Hus (IV) u xpemuueBoit kucnore. CUIUKaThl, UX UCMIOJb30BAaHUE B OBITY, B MPO-
MBIIIUICHHOCTH. BajkHelme cTpouTeabHble MaTepUallbl: KepaMuKa, CTEKJIO, lie-
MeHT, O0€TOH, kesie300eToH. [IpobaeMbl 6e30MacHOr0 MCMOIbL30BAHUS CTPOUTEIIh-
HBIX MaTE€pPUAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

M3y4eHHEe 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWSI, OTIBITHI, OTPAKAIONINE (U3NIECKHE M XMMHUYECKUE CBONCTBA Tajlo-
F€HOB M HMX COEAUHEHUN (BO3MOXKHO HCIIOJb30BaHUE BUJIEOMATEPUANIOB), O3HA-
KOMJIEHHE ¢ oOpasliaMu XJIOpUI0B (TaJOT€HHUI0B), O3HAKOMJICHHE C OOpa3iaMu
Cephl U €€ COeTMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHUE BUCOMATEPUAJIOB), HAOIIO-



JIieHUE Tporiecca oOyrIMBaHUs caxapa TMOoJ JICUCTBHEM KOHIICHTPUPOBAHHOU Cep-
HOM KHCIIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
MIPOBEICHNE KaUYeCTBCHHOW PEaKINU Ha CyJIb(aT-noH ¥ HAOMIOACHNE TTPU3HaKa e
pPOTEKaHUs, O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UxX
COEJIMHEHUN (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEpUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHBIX ynoOpeHui, molydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, IPOBEICHUE KAaYECTBEHHBIX PEaKIMii Ha WOH aMMOHUS U (oc-
dbaT-uoH U M3yyeHUE MPU3HAKOB UX MPOTEKAHMS, B3AUMOACHCTBUE KOHIIEHTPHUPO-
BAaHHOW a30THOM KHCIJIOTBHI C MEIbI0 (BO3MOXHO HCIOJb30BaHHE BUIEOMaTepua-
JIOB), U3y4YEHUE MOJIeNIel KpUCTAJUIMUECKUX PelIETOK anMasa, rpadura, dyiepe-
Ha, O3HAKOMJICHHE C TMPOILECCOM aJICOPOIIMU PACTBOPEHHBIX BEILIECTB aKTUBUPO-
BaHHBIM YIJIEM U YCTPOMCTBOM IMPOTHBOra3a, MoJiydeHue, coOupaHue, pacro3Ha-
BAHUE U M3YYEHHE CBOMCTB YIVIEKHCIIOIO ras3a, IPOBEICHUE KAYECTBECHHBIX pEak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HUE MPU3HAKOB UX MPOTEKAHMsI, O3HA-
KOMJIEHHE C MPOAYKIHEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEH-
TAJIBHBIX 33]1a4 0 TeMe « BaxKHEeNIIne HEMETAUIbl U KX COCTMHEHUS».

MeTajuuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
uX noJioxxkeHus B [lepuonuueckon cucreme xumudeckux 3nemeHToB 1. . Menne-
JeeBa U CTpOeHUs aroMoB. CTpOeHHE METauioB. MeTramudeckasl CBA3b U MeTall-
JUYECKasT KPUCTAJUIMYECKAS PEIETKA. DNEKTPOXUMUYECKUM Pl HAIIPSHKEHUN Me-
TayuioB. GuU3NUECKUe U XMMUYECKHUE CBOWMCTBA MeTaiioB. O01IMe crocoObl moiy-
yeHus: MeTauioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
oT koppo3uu. CriaBsl (CTaab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B llepuoamyeckoil cucremMe XMMHUUYECKHUX
anemeHToB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaX0XAeHUE B rpupoae. Ou-
3MYECKHE U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUAbl U TH-
POKCUIBI HATPUA U Kaliusl. [ [puMeHeHne METOUYHBIX METAJJIOB U UX COCTUHEHUM.

[[{enoyHO3eMENBbHBIE METAJUIBI MATHUM M KaJIbIMM: MOJoXkeHne B [lepuoau-
YECKOM cucteMe xumuueckux snmeMeHToB J[. M. MenneneeBa, ctpoeHne Ux aro-
MOB, HaXxOXJIeHHUE B Mnpupoge. OuU3nyeckue U XMUMHUYECKUE CBOWCTBA MAarHusi U
Kanblus. BakHelide coenuHeHUs Kalblus (OKCHI, THAPOKCHI, coiu). JKeécT-
KOCTh BOJIBI U CITIOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TIo10)keHue B [lepronueckon cCuCTeMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpOCHUE aTOMa, HAXOXKICHUE B nipupoae. Ouzndeckue u xu-
MUYECKHE CBONCTBA alfOMUHUSA. AMGOTEpHBIE CBOWCTBA OKCHUIA M THAPOKCHIA
AJIOMUHHS.



Keneso: nonoxenne B [lepuoauueckon cuctemMme XUuMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKJICHUE B pupoJe. PU3NUEeCKue U XUMHU-
yecKue CBOMCTBA xkene3a. OKCuIbl, TupoKkcu bl U cosn xkenesa (I1) u xenesa (110),
UX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMi METaUIOB M CIUIaBOB, UX (PM3MYECKUMHU CBOM-
CTBaMH, U3YYECHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJICHCTBUSI OKCUAA KalblUid U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
XKECTKON BOJBI, TIpOLIECCa TOPEHHUS KeJle3a B KUCIOopoie (BOZMOXKHO HMCIOIb30Ba-
HUE€ BUCOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIUi HA UOHBI:
MarHus, Kaibllvs, aloMuHHUsA, IuHKa, keme3a (II) m xemeza (III), memm (ID),
HaO0JI0ICHUE U OTNMCAaHUE MPOIECCOB OKPAITMBAHUS TJIaMEHU MOHAMU HATpHsl, Ka-
JUS. U Kaiblus (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB), HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUJIPOKCHIA AIIOMHUHMS U THAPOKCHAA IIMHKA, PEIICHUE
AKCTIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeue MeTauibl U UX COSAUHEHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTBa 1 Matepuaibl B MOBCEAHEBHOW KU3HU 4eJoBeKa. be3omacHoe uc-
M0JIb30BAaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoipb mpu Xu-
MUYECKHUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHHE OKpy)Karolmeh cpenbl (MpefenbHas I0omycTHMas
KOHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B penieHnn 3KoJI0ruuecKux
po0aem.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanust MeXnpeIMETHBIX CBSI3€M MPU U3YYEHUHU XUMHUHU B 9 Kjlacce ocy-
IIECTBIIICTCS Yepe3 MCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSATHM,
TaK U TIOHSTUN, SIBJSIONIUXCS CUCTEMHBIMU JJISI OT/ACJIBHBIX MPEIMETOB €CTe-
CTBEHHO-HAYYHOTO IMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUsl, aHalln3, CUHTE3, KJIACCHU(PUKAINS, MEPUOIUIHOCTh, HAOIIOICHHUE, JKCIIe-
PUMEHT, MOJICJIUPOBAHKUE, U3MEPEHHE, MOJICNb, SIBJICHUE, MapHUKOBBIA d(PdeKT,
TEXHOJIOTHS, MaTepUAIbI.

@dusuka: mMaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIUJ, U30TO-
bl, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MMOTYIPO-
BOJHUKHU, TUAJICKTPUKHU, (HOTODJIEMEHT, BEHIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas pEHIETKa,



CIUIaBBI, (PM3UYECKUE BEIMYHMHBI, CAUHUIIBI H3MEPEHHs, KOCMHYECKOE MPOCTPaH-
CTBO, TUTaHETHI, 3BE3/1b1, COHILE.
buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEPATbHBIC
yI0OpEHHsI, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATCIHHBIC BEIICCTBA.
[eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TOPOBI, MOJE3-
HBIC ICKOIIAe€MbIE, TOTUTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyIAbTAThl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111€eT0 00pa3o-
BaHMSI JIOCTUTAIOTCS B XO0JI€ OOy4YeHUS XUMUU B €IUHCTBE Y4EeOHOW W BOCIIHTA-
TEJIbHON JIEATEIbBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMU POCCHUICKHUMU COIMO-
KYyJIbTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBujIaMd U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpOIeccaM CaMOMO3HaHUS,
CaMOPAa3BUTHS U COMMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAlOIIUXCS PYKOBOJ-
CTBOBATBCSI CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OIbI-
Ta JEATEIIbBHOCTH HAa €€ OCHOBE, B TOM YKCJIE B YACTH:

1)maTpuoTM4YeCKOro BOCIMTAHUS:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HaCJIEJIMI0, TIOHUMaHUs 3HAYEHUS] XUMHUUYECKON HAyKW B KU3HU CO-
BPEMEHHOTO 00I111eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOUN MHpOpMAIIMEH O Tie-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XUMHH, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2)rpa:kIaHCKOro BOCIUTAHUSA:

MPEACTABICHUS O COIMAJIBbHBIX HOpMax M IMPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IICHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIE3HOM, y4eOHOUCCIIEeI0OBATEILCKON, TBOPUECKOM U JAPYTUX BHIIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOUM COBMECTHOM JEATEIbHOCTH MPHU BBIMIOJHEHUH y4eO-
HBIX, TTO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUU XUMHUUYECKUX SKCIEPUMEHTOB, CO3/a-
HUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOMOHHUMAHUIO M B3aUMOIIOMOIIHU B
MpoIIecce ITOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U
MOCTYNKH CBOMX TOBAPHUILEH C MO3UIIMKA HPABCTBEHHBIX UM MPABOBBIX HOPM C yué-
TOM OCO3HAHMS MOCTEICTBUNA MOCTYNKOB;

3)LIEeHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pPEakIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIUE OC-
HOBY JIJIsl TOHUMAaHUs CYITHOCTH HAy4YHOM KapTHUHBI MUpa, MPEJICTaBICHUsI 00 OcC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SX YEJIOBEKAa C IMpHU-
POZHOM CPEION, O PO XUMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOJII0JaeMbIX MPOIECCOB U SIBJICHUH, TO-
3HaBaTeJbHOU, HH()POPMALIMOHHON W YUTATEIBCKOW KYJIbTYPhl, B TOM YKCJI€ HaBbI-
KOB CaMOCTOSTEJIbHON paboThl C yueOHbIMU TEKCTaMU, CIIPABOYHOU JIUTEPATYpPOH,
JIOCTYITHBIMU TEXHHYECKUMU CPEJICTBAMHA MH(POPMAIIMOHHBIX TEXHOJIOTHIA,



UHTEpeC K OOYyYEHHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTH K caMOOOpa30BaHUIO, TPOCKTHON U MCCIIEA0BATEIBCKONU NESITEIBLHOCTH,
K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS 00y4YE€HHUS B JaJIbHEUIIIEM;

4)popMupoOBaAHUSA KYJIbTYPbI 310POBbA:

OCO3HAHME LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHHME MOCIEACTBUN U HENPUSI-
THE BPEIHBIX MPUBBIYCK (YIMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHusi), He0O-
XOAUMOCTHU COOJIIO/IEHUS IPABUII OE30MaCHOCTH MPU OOPALEHUHN C XUMHUUYECKUMHU
BELIECTBAMU B OBITY U pealbHOM JKHU3HH;

5)TpyI0BOIro BOCIIMTAHMS:

MHTEpEeC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJIOBOM AESATENbHOCTH, B TOM YUCJE HA OCHO-
B€ MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIA BBHIOOP MHIMUBUIY-
aJIbHOM TPAaeKTOPUH MPOAOHKEHUsS 0Opa3oBaHMs C YYETOM JIMUHOCTHBIX HMHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHEIMHON Npo(heCcCUOHATBHON AESTENBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpeE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOUYHUKY KU 3-
HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAaHUS, TOHUMAaHUE IEHHOCTH 3I0POBOI0 U 0€3-
OMMACHOro 00pa3a »KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (hu3nye-
CKOMY M TCUXMYECKOMY 3J0POBBIO, OCO3HAHHME ILIEHHOCTU COOJIIOJECHUS IMpaBUII
0€e3011acHOro MOBEACHUS MpHU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOIMX 3J0POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH TPUPOJHON CPEIOH, I OBBIICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS INI0OATBHOTO XapakTepa SKOJIOTU-
YeCcKUX MpoOJIeM U MyTel UX PelIeHUs MOCPEICTBOM METOJI0OB XMMHH, SKOJOTHYe-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHON, KOMMYHH-
KaTMBHOM M COLIMATIbHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe mMeTanpenMeTHBIX pe3ylbTaToOB BBIACIAIOT 3HaYUMbIE IS (popMu-
pPOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, IPUHIIMIL, TUIIO-
Te3a, (pakT, cucTema, Mpouecc, SIKCIEPUMEHT U JIPYToe. ), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX MPEAMETOB (POpMHPOBATH MPEACTABICHHUE O LEJIOCTHOM HAyYHOW KapTHUHE
MHUpPa, U YHHMBepCalbHbIE y4eOHbIE AEWCTBUSA (ITO3HABATENIbHbIE, KOMMYHUKATHUB-
HbIE, PEryJISATUBHbBIE), KOTOpPhIE OOecrneunBaT (GOPMUPOBAHNE TOTOBHOCTH K ca-
MOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYIIECTBIECHUIO YUEOHON A TENbHOCTH.



ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue aAeiicTBUA:

YMEHUS UCHOJIB30BaTh MPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOCHHUH 3Ha-
HUMN: pacKpbIBaTh CMBICI XUMHYECKUX MOHATUN (BBIACIATh UX XapaKTepHBIE MPHU-
3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMHU MOHSTHUIMH), UCIIOJIb30BATh MOH -
TUS 7151 OOBSICHEHHS OTJICNbHBIX (PaKTOB U ABJICHUH, BEIOUPATh OCHOBAHUS U KPH-
TEepUM TSI KiIacCu(UKAIMA XMMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIuil, ycTa-
HABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKy OOBEKTAMHU U3YUECHUS, CTPOUTH
JIOTUYECKUE PACCYXIECHUs (MHAYKTUBHBIC, NE€TyKTUBHbBIC, [0 AHAJOTUH), JENaTh
BBIBO/IbI M 3aKJIFOUYECHUS;

YMEHUE MPUMEHATHh B NpPOLECCE MO3HAHUS NOHATHS (IpEeIMETHBIE U METa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETHU, HMCIOJb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MTPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast (popMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MpHU PEHIeHUH Y4eOHO-II03HABATENbHBIX 337a4, C YYETOM 3TUX
MOJICJIBHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIE MPHU-
3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUIA, BbI-
SBJIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3HU U MPOTUBOPEUNS
B M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbCcKHe 1eiiCTBUS:

YMEHUE UCII0Ib30BATh MOCTABIEHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA MO-
3HaHUS, a TAK)XXE B KaUeCTBE OCHOBBI JIJIs1 OPMUPOBAHUS TUIIOTE3BI 10 MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

npuoOpeTeHne OMbITa MO MIAHUPOBAHUIO, OPraHU3alUU U IPOBEICHUIO Yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0AaTh 3a XOJOM IpOILiecca, camoCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHOIO OMNbITA, UCCIEAOBaHUS, COCTABIATh OTYET O MPO-
JeJaHHoM pabore.

Pa6ora ¢ undpopmanmeii:

yYMEHUE BBIOMPATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIMIO pa3-
JUYHBIX BUAOB M (POPM NpEICTaBIICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOIyJIIpHAs JIUTepaTypa XUMUYECKOTO COJEpKaHUsl, CIPAaBOYHbIE MOCO-
ous, pecypcbl IHTepHEeTa), KpUTHUECKH OIIEHUBATh MPOTHUBOPEUMBYIO U HEIOCTO-
BEpPHYI0 UH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3judHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,



CaMOCTOSITENIFHO BbIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WLTIOCTPUPOBATH pelIaeMble 3a7aud HECIOKHBIMU CXEMaMHU, uarpaMMaMHu, ApY-
rumMu popmamu rpa@uKu 1 X KOMOWHAIUSMU;

YMEHHE HCII0JIb30BATh U aHAJIU3UPOBATh B Mpolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIbHOCTH MH(OPMALIMIO O BIUSHUU IMPOMBIIIJIEHHOCTH, CEIbCKOIO
XO03SIIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBIE YHHBeEPCcaJIbHbIe yueOHbIe 1eliCTBUSA:

YMEHHMsI 3aJ]aBaTh BOIPOCH! (B XOJ€ auajnora v (Win) AMCKYCCHUHU) MO Cylie-
CTBY 00CyXJaeMOH TeMbl, (OpPMYJIUPOBATh CBOU MPENJIOKEHUS OTHOCUTEIIHHO
BBITNIOJIHEHMS IIPEIIOKEHHON 3a/1a4H;

YMEHHsI TPEACTABIATH IMOJYYCHHbIE Pe3ylbTaThl MO3HABATEIbHON JESTENb-
HOCTU B YCTHBIX M MHUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMIO PE3yIbTAaTOB BhI-
MOJIHEHUS! XUMUYECKOT0 3KCIEpUMEHTa (JabOpaTOpHOro OmbITa, JabOpaTOpHOM
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yYMEHHsI Y4€OHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMW IMO3Ha-
BaTEIbHON M WCCIIEOBATEIBCKON MEATEIBHOCTH MPH PEIICHUU BO3HHUKAIOIINX
npo0sieM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTIACOBAHUS MO3ULUN (00CYyX-
JeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUS COBMECTHBIX JA€ii-
CTBHI, ONpeAesieHue KpPUTEPHUEB IO OLEHKE KauecTBa BBINOJIHEHHOM pabOThl U
Apyrue).

Pery/iiTUBHBbIE YHUBepPCaJbHbIEe YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSTENbHO ONPEAENATh LENHU JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeILHOCTD, BBIOUPATh Hanboee 3heKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENBHBIX 3a]1a4, CAMOCTOSTEIPHO COCTABISATh WIIM KOPPEKTUPOBATH TMPE-
JIO’KEHHBIM aJTOPUTM JIEWCTBUW NPH BBITOJHEHUU 3aJaHUN C YUYETOM MOJYyUYECHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX O0BEKTaX — BEUIECTBAX U PEaKLMsIX, OLCHUBATh CO-
OTBETCTBHE NOJYYEHHOTO pe3yJibTaTa 3asBJICHHON I€JIM, YMEHNE UCIOIb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATBI

B cocTtaBe mpenMeTHBIX pe3yabTaToOB MO OCBOCHUIO 0053aTE€ILHOTO COAepkKa-
HUS, YCTAHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpamMMmoil, BBIICIHSIOT:
OCBOEHHBIE 00YYaIONIMMUCS HayyHbIe 3HAHUS, YMEHHUS U CIOCOObI AEMCTBHIA, cIie-
upUIecKue A MPeAMETHON 00macTu «XUMUS», BUIBI AEITEIBHOCTH IO TOY-
YEHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAlNU, MPeoOpa30BaHUI0 M IPUMEHEHHUIO B
pa3IMYHBIX yYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyueHus B 8 Kkiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHI:



PACKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHH: aTOM, MOJIEKYJIa,
XUMHYECKUN JJIEMEHT, NMPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omIHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas peaKIysl, KiIacCu(PUKAIIS peaKIfil: peaKkiiuu co-
CAMHEHUS, PEaKIMK PA3NIOKEHUsI, PEaKIIMK 3aMEIIeHMs], peakliui 0OMeHa,
9K30- U DHAOTEPMHUYECKUE DPEaKIMHU, TEIUIoBOM 3 EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aTOMHas OpOuTalb, paAlnyC aToma, Xu-
MHYECKasl CBs3b, MOJSPHAs U HENOJSIPHAs KOBAJICHTHAsl CBSA3b, MOHHAs
CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas 10Ji1 BeUIECTBa (IIPOLIEHT-
Hasi KOHLIEHTpaIKsl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMWUYECKUX IOHATHH U IpHU-
MEHSTh 3TU NOHATHS IPU OITMCAHUY BEIIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY /I COCTaBJIEHUS (POpMys Be-
IIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OTIPENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb OKHCJICHHS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICK-
HOCTb BELIECTB K ONpPeAeIEHHOMY KJIacCy COEIMHEHHI 10 (popMyIiaM, BUA
XUMHUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX COEIUHE-
HUSX;

packpeiBath cMbIci [lepuognueckoro 3akona [I. . Menneneesa: neMoH-
CTPUPOBATh NOHUMAHUE NMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYE-
CKHMX DJIEMEHTOB OT HUX MOJIOKeHUs B [leproanyeckoil cucreme, 3aKOHOB
COXPAaHEHMS  MacChl  BEUIECTB, IOCTOSIHCTBA  COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YU€HUs, 3aK0OHa ABOraapo;

ONKCHIBaTh M XapakTepu3oBaTh TabauuHyto ¢opmy llepnoanueckoit cu-
CTEMBI XUMHUYECKHX JIEMEHTOB: Pa3IM4aTh IMOHATHUS «TJIaBHAs MOATPYyNIIa
(A-rpynma)» u «mnodouynass noxrpynna (b-rpymnma)», manble U OOJbIINE
NEPHOJIbl, COOTHOCUTh 0003HAUYEHHUsI, KOTOpble uMeroTcst B Tadiune «lle-
pUOIMYECKasl cucTeMa xumuueckux siiemeHToB [[. M. MenpneneeBa» ¢
YUCIJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMUMHWYECKUX 3JIEMEH-
TOB (COCTaB U 3apsij siipa, 0011ee YUCIIO0 JIEKTPOHOB U pacipeiesieHue ux
0 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIECTBA,
XUMHUYECKHE PEAKUUU (110 YUCIY U COCTABY yYaCTBYIOIIHMX B PEAKLUHU Be-
IECTB, IO TeIJI0OBOMY D (DEKTy);



XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXKAAsi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHUX NpPEBpAIlCHUNA B pas-
JUYHBIX YCIIOBUSX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYKO Macchl Be-
HIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1o (opMyse COeauHe-
HUS, MacCOBYIO JIOJII0 BEIECTBA B PAacCTBOPE, MPOBOJUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOMN peaKIuu;

IPUMEHATH OCHOBHBIE OINEpPALMU MBICIUTEIBHON JNEATEIbHOCTH — aHAJIHU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIIECTB U XUMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METOJIbI MTO3HA-
HUS — HaOJIOZICHUE, U3MEPEHUE, MOJECIMPOBAHUE, SKCIEPUMEHT (peajib-
HBII ¥ MBICJIEHHBIN );

CJIeIoBaTh MpaBWJIaM TOJIb30BAHUS XMMUYECKOW TOCyloW u JlabopaTtop-
HBIM 000pPYJIOBaHUEM, a TAK)KE MMPaBUIIaM OOpaIlleHus C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBIMOJHEHHUIO JaO0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
J0poAa U KUCJIO0PO/ia), MPUTrOTOBIEHUIO PAaCTBOPOB C ONPEACIEHHON Mac-
COBOM J10JIel PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XU-
MUYECKUE SKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB LIETIOYEH U KUC-
JIOT C TIOMOIIBI0 WHIUKATOPOB (aKkMyc, (peHondTanent, METHIOPAHK U

JpyTHe).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX IMOHSATHUH: XUMHYECKHMN dJIe-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTh, DJIEKTPOOTPULIATEIIBHOCTD, CTENICHb OKHCIIEHUS,
XUMHUYECKasl PEaKIUsi, XUMHUYECKasi CBs3b, TEIUIOBOM A(deKT peakuuw,
MOJIb, MOJISPHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEAICKTPOIUTHI, dJICK-
TPOJIMTHYECKAS JTHUCCOLMAIMS, PEaKIIMH HOHHOIO0 OOMEHA, KaTalu3aTop,
XUMHUUYECKOE pPaBHOBECHE, OOpaTUMbIe U HEOOpATUMbIC PEaKIUU, OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTECPHOCTh, XUMHUUYSCKas
CBsI3b (KOBaJICHTHAs, MOHHASI, METAUIMYECKAs ), KpUCTAJINYECKash PerieT-
Ka, KOPpPO3Wsi METAJUIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKOW PEAKIUHU, Mpe-
JenbHO nomyctuMas konnentpauus [1/IK BemecTsa;



WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHATHA WU MPHU-
MEHATH 3TU NOHATHUS IIPU ONMCAHUU BEIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY /I COCTaBJIEHHS (OpMys Be-
HIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OINpese-
JAEHHOMY KJIaCCy COCTMHEHHM 10 (opMysIaM, BUJI XUMHIECKOUW CBS3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMYecKasi)) B HEOPraHUYECKUX COCAMHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpe/ibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COEAUHEHUN, TN KPUCTAJUIMYECKOW PEIIETKU KOH-
KPETHOT'O BELIECTBA;

packpeiBath cMbIci llepruoanueckoro 3akona Jl. . MenneneeBa u 1eMOH-
CTPUPOBATh €r0 NMOHMMAaHHUE: ONUCHIBATh U XapaKTEPU30BaTh TAOJIMUHYIO
¢opmy Ilepuonnyeckoil CUCTEMBl XMMHMUYECKHUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJlaBHasi nmoarpynmna (A-rpynmna)» u «mnodouynas noarpynna (b-
rpyIIia)y», Majible U OOJIbIIUE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUS, KOTO-
pble UMEIOTCS B MEPUOAMYECKON TaOIMIE, C YUCIOBBIMU XapaKTEPUCTHU-
KaMU CTPOEHHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sA1pa,
o0111ee YUCII0 AJIEKTPOHOB U PACIIPEAEIECHUE UX IO IEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB U
UX COECIMHEHUH B MpeJenax MaJlbIX EPUOJIOB U IIABHBIX MOATPYIII C Y4 &-
TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIECTBA,
XUMUYECKHE pPeaKuu (MO YKMCIIy U COCTaBy YYACTBYIOIIMX B PEAKLUU Be-
IIECTB, MO TEIJIOBOMY d(PhEKTy, 0 U3MEHEHUIO CTEIIEHEW OKUCIICHUS XHU-
MUUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, NOATBEPXkKAAs ONMCAHUE IPUMeE-
paMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHMU COOTBETCTBYIOIIMX XWMHYeE-
CKHMX pEaKUui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUECKON TUCCOLMAIIMN KUCIOT, 1Ie0-
4eil ¥ coJiel, TIOJIHbIE M COKpAIIEHHbIE YPABHEHHS PEaKIIUi MOHHOTO 00-
MEHa, YpaBHEHUS PEAKLUM, MOATBEPKIAIOIINX CYLIECTBOBAHNE T€HETHY E-
CKOM CBSAI3M MEXY BEUIECTBAMU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUI TO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;
IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIIECHUI B PA3IMYHbIX YCIOBHU-
SX;

b



BBIUUCIISATH OTHOCHUTEIbHYI0 MOJIEKYJSIPHYIO M MOJISIDHYIO Macchbl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (GopMyJie COeIuHe-
HUSI, MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PAcCUEThl MO
YPaBHEHHIO XUMHUYECKOW PEaKIInu;

coOoIaTh MpaBUila TMOJIb30BAHUS XUMHUYECKOW TOCYIOW M J1aboparop-
HBIM 000PYZOBAaHUEM, a TAK)Ke MpaBHJia OOPAIIEHUS! C BEIIECTBAMHU B CO-
OTBETCTBUU C HMHCTPYKLUMSIMH 1O BBITOJHEHHUIO JaOOPAaTOPHBIX XUMHUYE-
CKHUX OTBITOB IO IMOJIyYEHHIO M COOMPAHUIO Tra3000pa3HBIX BEIIECTB (aM-
MHaKa 1 yTJIEKHCIIOTro ra3a);

POBOJUTH PEAKLIWH, MOJITBEPHKAAIONINE KadyeCTBEHHBIH COCTAaB pa3iny-
HBIX BELIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUA-, OPOMUI-, HOAUI-,
KapOoHart-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aAMMOHHS U MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpPax HEOPraHUYECKUX BELIECTB;

PUMEHATH OCHOBHBIE OTEPAIIMN MBICTUTEIFHON NEATEILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhi0, BBIABICHUE MPHU-
YUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOWMCTB BEIECTB M XUMHU-
YECKUX peaklui, €CTECTBEHHO-HayYHbIE METO]Ibl MO3HAaHUSA — HaOJro/e-
HUE, U3MEpPEHHE, MOJEIIMPOBAHNE, SKCIIEPUMEHT (peanbHbI U MBICIECH-
HBII1).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE TIOHSATHS
Xumus — BakHas 00J1acTh

1.1 €CTECTBO3HAHHUA U IIPAKTUUE 5 2 bubmorexa LOK

’ _ p https://m.edsoo.ru/7f41837¢

CKOU JIeATEIILHOCTH YeIOBEKA

12 BemecTBa 1 xuMuaeckue 15 | bu6nuoreka [IOK

) peakunu https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
1 Boznyx. Kucnopog. Ilonstue 6 1 bubnmnorexka HOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsarue o kucimorax 2 | bubnmnorexka HOK

’ M COISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 1 | | bu6mmoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumuieckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

3.1

[Tepuoanueckuii 3akoH u Ile-

7

but6mmoreka [IOK




puoyeckas cuicreMa XuMHuye-
ckux snemenToB JI. 1. Menne-
neeBa. CtpoeHue aToma

Xumnueckast cBsa3b. OKuciau-

3.2 TEJILHO-BOCCTAHOBUTEIILHEIE 8
peaku
Hroro no pazneny 15
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

68

I[TPOTPAMME

https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpeHue u yriayoieHne 3HaHUH OCHOB- 5 | bubnuoreka [IOK
) HBIX pa3JIeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAsT AUCCOHAIINS. XUMU- g | | bubnnorexa [JOK
' YECKHUE pEaKLMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
)1 OO01mas xapakTepuCcTHKa XUMUYECKHUX dJIe- 4 | bubnmnorexa [JOK
’ MeHTOB VIIA-rpynnel. ["amorensl https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTUKa XUMUYECKHUX dJIe-
2.2 MeHTOB VIA-rpynnel. Cepa u e€ 6 bubamorexa LOK
' PYTUIRL- 2-€P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0mast XxapaKTepUCTHKA XUMHUECKUX dIIe-
2.3 MeHTOB VA-rpynmnsl. A30T, hocdop U ux 7 1 Bubnmorexa [IOK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKHIX dJIe-
2.4 MeHTOB [VA-rpynmel. Yriepoa u KpeMHUH 1 8 1 2 brbmmorexa [IOK
' PYHHRL S TICPOLH KP https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
Hroro no pazneny 25




Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4.Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n H3y4YeHUs1 oOpa3oBaTeJIbHbIE
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 Hemens bubnuorexa [JOK

yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
b
2 [TonsiTve 0 MeTOIaX TO3HAHUS B XUMUU I nenens nommorexa [OK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuiia

3 paboTsI B 1aboparopuu U MpUEMBI 00- 2 Henens bubmmoreka [JOK
parieHus ¢ J1abopaTopHbIM 000PYI0- https://m.edsoo.ru/ff0d23dc
BAHHEM)

4 UucTteie BemecTBa 1 cMecH. CriocoObl 2 Hemens bubnnoreka [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTruyeckas padora Ne 2 «Pa3nene-

N 3 Hemens bubmuorexa [JOK

5 HUE cMecel (Ha mpuMepe OUUCTKH T10-

. https://m.edsoo.ru/ff0d28c8
BapEHHOMU COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 3 Henens bubmmorexa [JOK

https://m.edsoo.ru/ff0d2a6c¢

7 XUMHUYECKUE dTIEMEHTHI. 3HAKH (CUM- 4 wenens bubnuorexa [JOK
BOJIbI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

4 Henensa bubanoreka HOK
8 [IpocTble U ClOXKHBIE BEIIECTBA
p . https://m.edsoo.ru/ff0d2a6c
b
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE > Hepe momorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

5 Henens

bu6mmoreka [IOK

10 Xumunueckas Gpopmyia. BaneHTHOCTD
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
11 OtHocuTenbHas atomHas macca. OTHO- 6 Hemens bubnmoreka [JOK
CUTEIIbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1011 XUMHUYECKOTO 3JIEMEH- 6 Henens bubmmoreka [JOK
Ta B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso BemecrBa. Monb. Mossip- 7 Henens bubnnoreka [JOK
Has Macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. 7 Hemens bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakyu u yCclOBUS IPOTEKAHUS XHU- 8 Henens bubnuorexa [JOK
MHYECKUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACCHI BEILIECTB. 8 memens bubnuoreka [IOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koiamuecTBa, Macchl Be- BuG OK
17 LIECTBA N0 YPAaBHEHUSIM XUMHUYECKUX 9 nenend nomroreka I
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMUuecKux peakiuii
18 (coenuHeHus, pa3oKeHUs, 3aMelle- 9 nenend bubnmorexa LIOK
b ’ https://m.edsoo.ru/ff0d3f34
HUs1, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
19 sHukIoneauct. O000mEeHne 1 10 nenens nomoreka 11
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas pabota Nel mo Teme 10 menens =~ bubmmoteka IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIHN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmechk razos. CocraB BO3- 11 uenenss ~ bubmuorexa IIOK

nyxa. Kucinopon — aneMeHT u npocToe

https://m.edsoo.ru/ff0d448e




Benrectso. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

11 Hemens bubmuoreka [JOK
22 e e -
KHCII0pOAA (PEaKIH OKHCIICHH, 1O https://m.edsoo.ru/ff0d4614
penue). [lorstue 006 okcugax
CriocoObI MoTydeHust KUCIOPO/ia B Jia-
23 Ooparopur ¥ TPOMBINIIICHHOCTH 12nepens  bubmorexa OK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TeroBoit 3¢ ekt XuMUIECKOi peak-

24 LU, TOHATUE O TEPMOXUMHUYECKOM 12 nHenmens bubnnoreka [JOK
YpPaBHEHUH, DK30- U DJHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusx
Tomnuso (HedTh, yronb u MeTaH). 3a-

25 r $I3H€HI/I€(3 30(13) Z.FCHOCO6I>I erg 13 Henens bubmmorexa LHOK

P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
ITpakTruyeckas pabora Ne 3 o Teme Eu6 LIOK
13 Heens NOJIMOTCKaA
26 «[lony4yenue u coOupanue KHCIOpoa
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY

7 Bonopoa — snemMeHT u npoctoe Bele- 14 Henens bubnuotexa [JOK
cTBO. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0

)3 dusnyeckne U XUMUYECKHE CBOMCTBA 14 wenens bubmuoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

15 menens =~ bubmmoreka IOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https:/m.edso0.ru/ff0d50d2

30 CriocoOsI mosTyueHus: BOJAOPOa B Jia- 15 menens ~ bubmmoreka IOK
O6opaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme Bu6 OK

oTeka
31 «[lonmy4yenne u coOupanue BOJAOPOA, 16 Henens nommoreka L1

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0H ABO-

16 Hemensa

bu6mmoreka [IOK

32 raapo https://m.edsoo.ru/ff0d542¢
Boruncnenus o6b€ma, KoMuecTBa Be- 17 wenens | BuGmorexa LOK

33 1iecTBa rasa mno ero I/ISBCC"IT'HOMy KOJIU- A hitps://m.edsoo.rw/ff0d55a0
YeCTBY BEIIECTBA UM 00BbEMY
Brruuciienust 00bEMOB ra3oB 10 ypas- 17 venens | Buamorexa LIOK

34 zgz:;olﬁfﬁﬁi:;;;i:j;m}la https:/m.edsoo.ru/ff0d5708

35 OU3NYECKUE U XUMUYECKUE CBOMCTBA 18 nenens bubnnoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 06 uHIM- 18 menens |~ bubmuorexa IIOK
Karopax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie

37 U HEHACBIIIEHHbBIE pacTBOPBI. Macco- 19 mepens | bubmmoreia [OK

https://m.edsoo.ru/ff0d5b40

Basl J10JIs1 BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme

18 «IIpuroroBiieHrE paCTBOPOB C OMpeEae- 19 uenens bubnuotexa [JOK
JIEHHOW MacCOBOM JI0JIEN paCTBOPEHHO- https://m.edsoo.ru/ff0dSeba
ro BEeUleCTBa»

39 Kontponbnas padota No2 o teme 20 menens ~ bubmmoreka IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaIs, 20 wemenss |~ bubmorexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHUYECKHE CBOMCTBA 21 neners BuGmiorexa [IOK

41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX A hitps:/m.cdsoo.ru/f0d664c
OKCHJIOB

42 OcHoBaHusI: coCTaB, Ki1accuuKaIus, 21 menens ~ bubmmoreka IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyyeHnue u XuMUYECKHE CBOMCTBA 22 "Henens bubnunoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, 22 menens ~ bubmmoreka IOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA 23 memens bubnnoreka [HOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa, CIo-
(cp ) P . 23 yenenss | bubmuorexa IIOK
46 COOBI TTOTY4EHUS, XHMHUECKHE CBOM-
https://m.edsoo.ru/00ad9474
CTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 DKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 24 menens bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'enernueckas cBs3p MEKy Kilaccamu 24 nenmens bubnuotexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alys 3HaHU! 25 Henens
- . https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme Eub OK
noImoTeKa
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 25 Henens 1
. https://m.edsoo.ru/00ad9ela
COEAMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT XH- Bu6 OK
noImoTeKa
51 MHYECKUX 3JI€MEHTOB. [loHsiTHE O 26 Henens 1
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leproanue- Bu6 OK
noImoTeKa
52 CKasi CUCTeMa XUMUYECKUX DJIEMEHTOB 26 nenens 1
https://m.edsoo.ru/00ada52c
. . Menneneena
bubnmoreka [JOK
53 Ileprozsl, TpymnIibl, MOATPYIIIEI 27 nenens 1

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

27 uenens

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 311eKTPOHHBIX 000JI04eK Bu6 OK
. OTEKa
55 aTOMOB 3JIeMeHTOB [lepuoauueckoii 28 nHenens HOTIOT &
LM https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. MenpneneeBa
XapaKkTepucTuKa XMMHUYECKOTO 3JIe- Eub OK
56 MEHTa TI0 €ro MoJokKeH o B [Tepnou- 28 Henens htlf H;IOTecIl(a 1 00adag24
. ps://m.edsoo.ru/00ada
yeckoil cucteme 1. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUA HayKu U npaktuku. /. 1. 29 wenenss |~ bubmuorexa IIOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
PesepBHeIil ypok. O000IICHHE U CH-
58 cTeMaTH3aIus 3HaHMH / Beepoccnii- 29 mepens  bubmmorexa [IOK
5 https://m.edsoo.ru/00adb33c
CKasl MpoBepoUHas padoTa
KonTtponbHas pabora Ne4 o reme Bu6 OK
59 «CtpoeHne aroma. XuMUYeCKas CBS3b) 30 Henens htlf H/I//IOTe(I;a i 100adbdS6
S://M.€dS00.1ru a
/ Beepoccuiickast mpoBepouHas paboTa b
60 DNEKTPOOTPULIATEIIBHOCTh ATOMOB 30 memens ~ bmOmmorexa IJOK
XUMHAYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
31 Heens bubanoreka HOK
61 HNonnas xumMuueckas cBsi3b
https://m.edsoo.ru/00adac34
2 KoBasieHTHas1 monsipHas XuMU4ecKas 31 memens ~ bmbOmmorexa IJOK
CBSA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKast 32 menenss ~ bubmorexa IJOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 32 mepens | bubmuorexa I[IOK

https://m.edsoo.ru/00adae28




65 OKHCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE | 33 memens ~ bubOmmorexa IJOK
peakuuu https://m.edsoo.ru/00adb076
33 memens  bubOmmorexa IJOK
66 O 1
(HCILITTCII 1 BOCCTatoBHTet https://m.edso0.ru/00adb076
PesepBubIil ypok. O600111eHIE U CH-
67 cTeMaTu3anud 3HaHuil no teme «CTpo- 1 34 nenens bubauorexa [IOK
P https://m.edsoo.ru/00ad9ch2
eHue aroMa. XUMUYECKas CBS3b
68 PesepBHblIil ypok. O6?6HICHI/I€ U cu- | 34 wepens bubnnorexa [JOK
cTeMaTtu3alus 3HaHuu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 63

I'PAMME




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Jara uudgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
[Iepnonnueckuit 3akoH. Ilepuonnue-
1 Heaensa bubanoreka HOK
1 CKas CUCTEMa XMMHUYECKNX DIIEMEH- 1
https://m.edsoo.ru/00adb59e
toB /1. 1. MeHaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
. 1 Hemens bubmuorexa [JOK
2 CBOWCTB XMMHUYECKHUX AJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOAOB
3 Knaccudukanus u HoMeHKIIaTypa He- | 2 Hemens bubnnoreka [JOK
OpraHNYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOM CBSI3U U TUIIBI 1 2 Hemens bubnuotexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEHHE U YrayOneHne 3HAHHI 1 1 3 nenens
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHIeCKUX peak- ] 3 menens bubnmoreka [JOK
LMW 110 PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN Bu6 10K
nOIMOTEKa
7 peakunu. [IoHsiTHE O TOMOTE€HHBIX U 1 4 Henens
https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKLUAX
[ToHsiITHE O XMMUYECKOM PABHOBECHH.
g @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh ] 4 wenens bubnuotexa [JOK
XMMHYECKOHN PEAKIIUU U MTOJOKEHUE https://m.edsoo.ru/00adc28c
XMMHYECKOTIO PAaBHOBECHUS




MIpUMEHEHNE

9 OKHCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE 5 Hemens bubnunorexa [IOK
peakuu https://m.edsoo.ru/00adcade
Teopust FIEKTPOIUTUYECKON AUCCO-
10 muanyn. CHIIbHBIE U CIa0bIE DIIEK S Henens buGnnorexa LIOK
' https://m.edsoo.ru/00adcd68
TPOJIUTHI
. 6 Hemens bubmuorexa [JOK
11 HNoHnusle ypaBHEHHUS peaKIIui
P pearh hitps://m.edso0.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U OC- BuG 10K
HOINOTEKA
12 HOBaHUI B CBETE MPEACTABICHUN 00 6 Henens
pen hitps://m.edso0.ru/00add5d8
AICKTPOJUTHYECKON JTUCCOIHAITIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE Bu6 LIOK
HOINOTEKA
13 NpeACTaBIEHUI 00 DJIEKTPOIUTHYE- 7 nenens
el P https://m.cds0o.ru/00add8b2
CKOH JUCCOIMAlINU
bu6mmoreka [IOK
14 ITonsaTHe 0 THAPOIN3E COJIEH 7 nenens
AP https://m.cds0o.ru/00add9d4
15 O06001IeHne U CUCTEMaTU3AIIHS 8 memens bubnmnoreka [JOK
3HaHUHU https://m.edsoo.ru/00addd12
16 ITpakTryeckas padora Ne 1. «Permre- 8 memens bubnuoreka [IOK
HHE 3KCIIEPUMEHTAIBHBIX 3a1a49)» https://m.edsoo.ru/00addbfa
KonrtponsHast pabora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOIINALINS 9 nenens bubmmorera [TOK
p ' https://m.edsoo.ru/00addec(
XUMHUYECKHE PEAKLIUU B pACTBOPAX)»
OO6m1ast XapaKTeprCTHKA TaJOTeHOB.
18 XUMHUYECKHE CBOMCTBA Ha IPUMEPE 9 nenens bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBoaopon. ConsiHasi KUCIIOTa,
N bubnuoreka [IOK
19 XAMUYECKHAE CBOWMCTBA, OJYUYECHUE, 10 nenenst 1

https://m.edsoo.ru/00ade 104




[IpakTrueckas padota Ne 2 o Teme

. 10 nenenss |~ bubmuorexa IIOK
20 «IlomydeHne COISTHOM KUCIIOTBI, U3Y-
YHCHHE € y https://m.eds0o.ru/00ade348
YyeHue e€ CBOMCTBY»
Brluucnenus no ypaBHEHUSIM XUMH-
21 YyeCKUX PeaKInil, eCIN OOUH U3 pea 11 nenens Bubmorexa ITOK
P : P https://m.edsoo.ru/00ade488
TeHTOB JaH B U30bITKE
2 OO01mmas xapakTepucTHKa YJICMCHTOB 11 nenenss ~ bubmuorexa IIOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
3 Haxoxnenue cepbl 1 €€ coeqMHEHUI 12 nenenst bubnnoreka [JOK
B IIpUpoOJie. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBojgopo, cTpocHHE, (U3HUSCKUC 12 uenenss |~ bubmuorexa IIOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIOTa, QuU-
25 3UYECKUE I/IpXI/IMI/I‘feCKI/Ie CBOIZCTB(EI; 13 Henens bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJIy4YEHUSI CEPHOM KUCIIOTBI. bubmuorexa [JOK
26 i P 13 Hepens 1
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel cpeibl COeTMHEHUSIMU
Cephl
7 Brrunciienne MaccoBoii 1071 BbIXOAA 14 nenens bubmuorexa [JOK
MIPOAYKTa peaKuuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprCcTHKa SJIEMEHTOB Bt LOK
nonroTeKa
28 VA-rpynmsl. A30T, pacIpocTpaHeHHEe 14 nenens

B IIpHUpoe, GU3NIecKrue U XuMuie-

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




CKHE CBOICTBa

AMMHaK, ero Gpu3nvYecKue 1 XuMuye-

15 Henensa

bubmuoreka [JOK

29 CKHE CBOMCTBA, ITOJYYCHHUE 1 IIPUME-
A P https:/m.eds00.ru/00adf004
HECHHUE
[Ipaktuyeckas padora Ne 3 o Teme BuG 10K
noNIMoTeKa

30 «[TonyueHne aMMHaKa, H3y4eHHe ero 15 nenens

o - https:/m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, e€ Pu3nuecKue u 16 nenenss |~ buomuorexa IIOK
XHUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30Banre HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX Eub 10K

. nOJINOTEKA
32 ynobpenuit. Xummuueckoe 16 nenens
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCIMHEHMSIMU a30Ta
®dochop. Oxcun dbocdopa (V) u doc-
33 ¢o g)aﬂpKHCHOTa (b(I)I/I;II)/I‘IpeCI((I/Ig " EJI/I 17 nepens | bubmmoreia [OK
p o https://m.edsoo.ru/00adf68a
MUYECKHE CBONCTBA, MOTYYCHHE
Ucnons3zoBanue GocdaToB B Kaye-

34 CTBE MUHEPAJIbHBIX YA0OpEHUIl. 17 uenenss |~ bubmuorexa IIOK
3arpsi3HEeHUE TPUPOTHON Cpeab https://m.edsoo.ru/00adfc20
dbocharamu
Yriepond, pacopocTpaHeHue B IIPUPO-

35 e @Elmllre)a(ng u )T(I;IMquCKHe (I:Bfﬁ 18 menens bubmmorexa LOK

’ https://m.edsoo.ru/00adfd9c
CTBa
Oxcupsl yriaeponaa, ux GU3nvecKue u
36 XUMUYECKHUE CBOMCTBA. DKOJIOTHYE- 18 menens ~ bubmmoteka IOK

CKHE MPOOJIEMBI, CBSI3aHHBIE C OKCH-
nom yriepoaa (IV)

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




37 VYronbHas KUCIOTa U €€ COu 19 nenens bubmorexa HOK
https://m.eds00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
18 "[lonyuenue yraekucioro rasa. Ka- 19 nenenss |~ bubmuorexa IIOK
YeCTBCHHAS PEaKIvs Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"
ITepBoHavabHBIC TOHATHS 00 Opra- -0 Bu6miorexa LOK
HeIeIst
- Eizzc;iiszieﬂ}aax KaK o coeauHe- ! https://m.edsoo.ru/00ac054¢e
. 20 menenss  buommoreka [IOK
40 Kpemmuii u ero coepunenus ! https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 21 menenst bubnnoreka [JOK
«BaxkHeuIme HeMeTauIbl U UX CO- https://m.edsoo.ru/00ae0bf2
EIUHCHUS»
KonTtponbHas padora Ne3 o reme
42 «BaxHele HeMeTaulbl U UX CO- 21 nenens bubmorexa HOK
S https://m.edsoo.ru/00aec0e18
OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB. MeTainue-
43 CKasl CBSI3b U METAJUIMYECKAS] KPHU- 22 nepens bubmorexa [TOK
cTajinueckas pemérka. Gusndeckue hitps://m.eds00.ru/00ac 105
CBOMCTBa METAJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB. - Butmmorexa LOK
o Heenst
44 I?IJ/II;K;S;::HT;I{CCKHH AL Hatpsbie- ! https://m.edsoo.ru/00ael156
OO6mmwme crmocoOb! MOTYyIEHUST MeTall-
45 noB. CrTaBbl. Beraucienus mo ypas- 23 nepens | bubmiorexa [IOK

HCHHUAM XUMHUYCCKUX peaKuHﬁ, CCJIn

https://m.edsoo.ru/00ael 156




OAVH U3 pCarcHTOB COACPKUT IIPUME-

cHh
23 yenenss | bubmuorexa IIOK
46 IToHsATHE O KOPPO3UH METAIIIOB
PP https://m.edsoo.ru/00ael1278
24 uenens bu6mmoreka [JOK
47 eJIo € MeTall
[Henotmpre MeTanb! https://m.edsoo.ru/00ael14b2
43 Okcuabl ¥ THAPOKCU/IBI HATPUS U Ka- 24 menenst bubnunoreka [JOK
s https://m.edsoo.ru/00ae14b2
[I{esr0yHO3EMENBHBIE METAILIBI — 25 Hemens bubnuorexa [JOK
49 . .
KaJIbIIUU U MarHum https://m.edsoo.ru/00ael5e8
o 25 Henes bubaunoreka HOK
50 Baxkueiiiine coeqMHEHNS KaJIbIIH
a t https://m.edsoo.ru/00ael5¢e8
51 OO0o01menne u cucTeMaTu3anus 26 Henens
3HAaHUH
57 XKécTrocTh BOJBI U CLIOCOOHI €€ 26 Henens bubnnoreka [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
ITpakTruyeckas padora Ne 6 o Teme Eu6 LIOK
R .. 27 Henens nONIMoTeKa
53 JKécTkocTh BOBI H METOJIBI €€
" A A https://m.edsoo.ru/00aeclae8
YCTpaHEHUS
54 A.]'I}()MI/IHI/H\/'I 27HCIICJI$I EI/I6HI/IOTeKa HOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOICTBA OKCHJIA U 28 Hemens bubnnoreka [JOK
55
TAAPOKCHIA https://m.edsoo.ru/00aelc64
28 Heens EI/I6HI/IOTeKa HOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCHUIBI U COJTH JKeJie3a 29 Henens bubnnoreka [JOK

(IT) u xene3a (III)

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




53 O0o01enne 1 cucTeMaTu3anus 29 Henmens
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe 30 Henens bubnmoreka [JOK
«Baxxuelnine MeTawibl 1 UX COEIU- https://m.edsoo.ru/00ae3ded
HEHUS»
Beruncnenus mo ypaBHEHUSM XHUMHU-
YEeCKUX pEeaKiuii, €CIu OJ1H U3 pea-
30 Heens bubanoreka HOK
60 TeHTOB JaH B U30BITKE WA COJICPKUT
. https://m.edsoo.ru/00ae1750
npuMecH. BerancneHus MmaccoBoit
JIOJTU BBIXOJ1a IPOAYKTA PEAKIUU
61 OO0o01menne u cucTeMaTu3anus 31 menens
3HAHUU
KonTponbnas padota Ne4 o teme
. 31 nenens
62 «BakHel11e MeTaaiabl 1 UX COEaHU-
HEHUSI»
63 BemecTBa 1 MaTepuaisl B IOBCe- 32 menmens bubnuoreka [IOK
JTHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 32 Henmens bubnuorexa [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumum B pemieHnn SKoJorude- 33 menens bubnmoreka [JOK
CKHX TIpo0JeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011€HNE U CH- 33 menens bubmuoreka [IOK
cTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ac0d0a
67 PesepBHelit ypok. O600IICHNE U CH- 34 nenens bubmmoreka [JOK
cTeMaTHu3alus 3HaHUui https://m.edsoo.ru/00adb33c
PesepBHrlil ypok. O600111€H1E U CH- bubnmoreka [JOK
63 Y yp 1 34 Hepena i

cTeMaTU3alus 3HaHUI

https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS OC-

HOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeaAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00-
pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHUsA

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATUN: aTOM, MOJIEKY-
Ja, XUMUYECKUH SIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
cMech (OHOpO/IHAS U HEOAHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS
aTOMHasl U MOJIEKYJISIpHAsi Macca, KOJIWYECTBO BEIIECTBA, MOJb, MO-
JsIpHAs Macca, MaccoBast A0Jsl XMMUYECKOTO AJIEMEHTa B COeIMHEHUH,
MOJISIPHBI 00BEM, XUMHUUYECKasi peakuus, Kiaccu(UKaius peakiuid:
pPEaKIuu COEIUHEHMSI, PEaKIMH Pa3NIOKEHUs, pPeaklUud 3aMelICHHS,
peakiuu oOMeHa, 3K30- U SHIOTEPMHUYCCKHUE PEAKIUH, TeIIOBOU d(h-
(dekT peakiuu, pacTBOp, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOH-
LIEHTpaIusi) B pacTBOpe

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX HOHATHU U

MMPUMCHATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (GopMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

L.5

PacCKpbIBATb CMBICII 3dKOHOB COXPAHCHHS MACCBhI BCUICCTB, ITOCTOSH-

CTBa COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YUCHU S, 3aKOHA ABOF&}IPO

OonpeaAcIsATh BaAJICHTHOCTH aTOMOB 3JIEMCHTOB B 6HHapHBIX COCINHC-

HUAX

1.6

1.7

KJaccu(UIUpOBaTh XHUMHUYECKHE peakuuu (MO0 YUCIy M COCTaBy
YYacCTBYIOUIMX B PEAKIUH BEILIECTB, MO TEIIOBOMY 3P (DHEKTY)
BBIUHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl Be-

meCTB

1.8

BBIYUCJIATH MACCOBYIO NOJIKO XUMHUYCCKOI'O 3JICMCHTA 110 (I)OpMyJ'IC CO-




CIUHEHNS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MIO3HAHUS — HaOJIIOJCHHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT (pealbHbIH M MBICIEH-

HBIi1)

ITo Teme: «Baxuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

24

2.5

2.6

PacCKpeIBaTh CMBICII OCHOBHBIX XUMHWYCCKHUX MMOHATHH: OKCH A, KHCJIO-

Ta, OCHOBAaHHC, COJIb

OonpeaAcIATh MPUHAAICKHOCTE BCUICCTB K OHpeI[eJ'IéHHOMy KJIacCy CO-

euHeHui 1o hopMyaam
KJIacCu(UIIMPOBATh HEOPTaHMUECKUE BELIECTBA

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOWMCTBA Be-
IIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPK/asi ONMHUCAaHUE MPUMEPAMU MO-

JIEKYJIAPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMI

IMPOrHO3UpPOBATH CBOICTBa B€IICCTB B 3aBUCUMOCTH OT NX Ka4YCCTBCH-
HOT'O COCTaBa, BOBMOXHOCTH IMPOTCKAHUA XUMHUYCCKHUX HpeBpaH_[CHI/Iﬁ

B Pa3JIMYHBIX YCIIOBUAX

CJIEIOBATh MPaBWJIaM TIOJIh30BAaHUS XUMUYECKOW MMOCY/I0N U J1labopa-
TOPHBIM OOOpYAOBaHMEM, a TaK)Ke IMpaBWiiaM OOpallleHHsl ¢ Bellle-
CTBaMU B COOTBETCTBUU C MHCTPYKOUAMHU 11O BBIITOJHCHHIO na6opa-
TOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO M COOMPAHHIO ra3000-
pa3HbIX BEIIECTB (BOAOPOJAa U KHUCIOpPOJa), IPUTOTOBIEHHUIO PACTBO-
pPOB C OIPEAECIEHHOM MAacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
IJIAaHUPOBATh U NPOBOJAUTE XUMHNYCCKUEC SKCIICPUMEHTHI 110 pacCIio3Ha-
BaHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C IOMOULIbIO HMHAMKATOPOB

(;makmyc, peHondTanenH, METUIIOPaHX U APYrue)

2.7

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN pcaknuuu

ITo Teme: «llepnoanueckuit 3axkoH u Ilepuonnueckas cucrema XUMu-
yeckux odnemeHtoB J[. WM. MenaeneeBa. CrtpoeHue aTromoB.

Xumudeckas cBa3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIIHHEIC peakuumn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATUMN: SAApO aroma,
AIIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOUTaNb, paJuyc aromMa, XUMH-
qyecKasi CBsI3b, IIOJIIPHAsl M HEIOJIApHAsl KOBAJIEHTHAs CBS3b, MIEKTPO-

OTpULAaTCIIBHOCTh, NOHHAs CBA3b, HOH, KATUOH, dHUOH, CTCIICHb OKHUC-




JICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

33
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OIKCHIBATh U XapaKTepH30BaTh TaONM4Hy0 Gopmy llepuomudeckoit
CUCTEMBI XUMHUYECKHX JJICMEHTOB: Pa3INdaTh MOHITHS «TJIABHAS MO/
rpynna (Arpymnma)» u «nobounas noarpynna (brpymnma)y», «mansie» u

«OOJIBIITNEY TIEPUOIBI

packpsiBaTh cMbica llepuoanueckoro 3akona [[.M. MenneneeBa: ne-
MOHCTPUPOBATH TMOHUMAaHUE MEPUOJMYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT UX NOJIOKEeHUS B [lepmoanueckoi cucre-

ME

3.5

3.6

COOTHOCHUTh 00O3Ha4YEHUs, KOTOphIe UMetoTcs B Tabmuue «llepuomu-
yeckasi cucTeMa XxuMuueckux aneMenToB J[.M. MenaeneeBay» ¢ uucio-
BBIMH XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHX JJICMEHTOB
(cocrtaB | 3apsn szpa, o0IIee YUCIOo JIEKTPOHOB U pacipeielieHue ux

I10 3JIEKTPOHHBIM CJIO0SIM)

ONpeAC/IAAThL CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCINHCHU-

20.¢

3.7

OIIPEACIIATh BU XHUMHYECKOU CBS3H (KOBaJ'IeHTHaSI n I/IOHHaﬂ) B HCOP-

TaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00-
pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHN: pacTBOP, JIEK-
TPOJIUTHI, HEAJEKTPOJUTHI, JEKTPOJUTHYECKAS AUCCOLUALMUA, pEaK-
I[MM MOHHOTO OOMEHa, KaTajan3aTop, XMMHUYECKOe paBHOBecue, oOpa-
THMBIE ¥ HEOOpATHMBIC PEAKIIUU, OKUCIUTEIBHOBOCCTAHOBUTEIHHBIE
peaKuuH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIECHUE U BOCCTAHOBIIE-
HUE, aJUIOTPOIHUsi, aM(POTEPHOCTh, XUMHUYECKasi CBsI3b (KOBAJICHTHAs,
WOHHAsI, MeTa/NIndecKas), KpUcTaindeckasi peméTka, CIUIaBbl, CKO-

POCTh XUMHYECKON pEaKIun

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX HOHATHUA U




MIPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHHfI

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJIUTH PaCYETHI 110 YPABHEHHUIO XUMUYECKON peaKkIuu

ITo temam: «HemeTamisl U UX coenUHEHUD» U «MeTallibl U UX COEI-

HCHU

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHICIU(PHUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BEUIECTB, IOATBEP)KIasi ONHUCAHHE
IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHMI COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CJIEIOBATh MPaBWJIaM TIOJH30BAaHUS XUMUYECKOW IMOCYI0N U Jlabopa-
TOPHBIM O00OpYyIOBaHHEM, a TaKXe MpaBHUiaM OOpalleHHs C Belle-
CTBaMU B COOTBETCTBUU C MHCTPYKOUAMHU 11O BBIITOJHCHHIO na6opa-
TOPHBIX XMMHUYECKUX OTBITOB MO MOIYyYEHUIO M COOMpaHHIO ra3000-

pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKHCIIOTO rasa)

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAaYECTBEHHBIM COCTaB pas-
JUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI,
noaua, kapOoHar, gocdar, cuIukar, cyiabhar, TUAPOKCUIUOHBI, Ka-
TUOHBI aMMOHUS, MOHbBI U3YYCHHBIX MCTAJUIOB, IMPUCYTCTBYIOHIUEC B

BOJHLIX paCTBOpAX HECOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIasl CPENA»

3.1

3.2

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: HI[K BCIIIC-

CTBa; KOPPO3US METAJIIOB
MPUMEHATh OCHOBHBIC OTEPAIMH MBICTUTEIBHON JACSITEIBHOCTH —

aHaJIn3 U CUHTEC3, CPAaBHCHUC, O606H.[CHI/IC, CUCTEMATHU3allMIO, BBISBIIC-

HUC TPUYNHHO-CJICIACTBCHHBIX CBSI3EH — IJI1 U3y4YCHHA CBOWCTB Be-




IIECTB U XMMHUYECKHUX PEaKINi; eCTECTBEHHOHAYYHBIE METO/IbI TIO3HA-
HUS — HAONIOJICHHUEe, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (pe-

AJBHBIA ¥ MBICJICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

IIepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumun. Poiab XMMHUM B KU3HU YeTOBEKa. XUMHUS B CUCTEME HayK. Te-
Ja u BemecTBa. PDU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJaxX ITO3HAaHHA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnioco0n1

pasaciICHUs cMmeceit

1.3

1.4

ATOMEI U MOJICKYIJIBI. Xumuaeckue 3j1eMeHThl. CHMBOIBI XHMHYECKHX 3JIEMEH-

TOB. [IpocThie U ClI0KHBIE BEIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MossipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyUecKnue U XUMHYCCKHE SBIICHHS. XHUMHUYCCKas pCaKknusga u e€ IMPpU3HAKH.
3akoH COXPAHCHUS MACChl BEIICCTB. XHMUYECKHUE YpaBHCHUH. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMHYECKHUX PEaKIUi (COeTUHEHMS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0H, C MpaBUjIaMu
paboThl B 1abopaTopuu 1 npuéMamu oOpalieHus ¢ 1abopaTOpHBIM 000pyI0Ba-
HUEM, U3yUeHHE U ONHCaHHe (PU3MUECKUX CBOWCTB 00pa3lloB HEOPTaHUYECKUX
BEIIECTB, HabmroAeHne pu3nueckux (IUIaBIeHUE BOCKA, TasHUE JIbJIa, PACTUpPa-
HUE caxapa B CTYIKE, KHIIEHHE U KOHJEHCAIUs BOJIbI) U XMMUYECKUX (TOpeHue
CBEYH, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE MeJla C KUCIOTOM)
SBJICHUH, HAOJIIO/IEHUE U ONMCAaHUE MPU3HAKOB NMPOTEKAHUSI XUMHUECKUX peak-
Uil (pasnoxeHue caxapa, B3aUMOJCHCTBUE CEpHON KHUCIOTHI € XJIOpUAOM Oa-
pus, paznoxenue runpokcuna menu(ll) mpu HarpeBaHuu, B3auMoIeCTBUE Ke-
ne3a ¢ pactBopoM comu meau(Il), n3ydyenue cnocoOoB paszneneHus cmeceit (c

IIOMOIIbXO Mar”Hura, (i)I/IJ'H)TpOBaHI/Ie, BBIITApUBAHUEC, AUCTUIIIALUA, XPOMATO-




rpadusi), MPOBEACHUE OYMCTKU IMOBAPEHHON COJIM, HAOJIOJCHHE W ONMUCAHWE
pe3yJIbTaTOB MPOBEACHUS ONbBITA, WLTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHUsI Mac-

Chl, CO3/IaHHE MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxneimme IpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — siaeMeHT U mpocToe Be-
miectBo. HaxokneHue kucinopoiga B mpupojae, (Gpu3mdeckne U XUMHYECKUE
cBorictBa (peakumu ropenus). Oxcunbl. I[lpumenenue kucinopoga. CrocoOb
MOJTyYEHUsT KUCIOPOa B J1ab0paTopuu M MPOMBIILIEHHOCTH. KpyroBopoT kuc-

nopoja B npupojie. O30H — aJuIoTpoIHas Mo (UKALKS KUCIOpOo/ia

22

TemnoBoit 3 ekt XuMUIECKON peakiuu, TEPMOXUMHUYECKHE YPaBHEHHUSI, IK30-
U DHAOTEpPMUYECKUE peakuu. TOIINBO: yrojib U MEeTaH. 3arpsi3HeHue BO3/yXa,

YCUJIICHUC MTAPpHUKOBOI'O B(I)CI)CKTB., pa3pymi€eHue O30HOBOI'O CJI0s

23

24

2.5

2.6

Bonopon — anemeHT 1 npocToe BerecTBo. Haxokaenune Botopoia B mpupoe, Gpu-
3UYECKUE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI momy4yeHus. KuciaoTsl

U COIIU
MossipHblid 006EM Ta30B. Pacy€Thl M0 XUMHUECKUM YpaBHEHHSIM

dusnyeckue cBoicTBa Bojabl. Boga kak pactBoputens. PactBopbl. HackineH-
HbI€ Y HEHACBILEHHbIE pacTBOPhL. PacTBopuMOCTh BelecTB B Boje. MaccoBas
JIOJISI BEIIECTBA B PacTBOpe. XUMHUECKHE CBOiCcTBa BOAbl. OcHoBaHUs. Poub
pPacTBOPOB B MPUPOJIE U B KU3HU uyenoBeka. KpyroBoport Boabl B mpupoze. 3a-

rpsi3HEHHE MPUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ

Knaccudukanust Heopranmdeckux coenunennit. Oxcuasl. Knaccudukarus ok-
CHJIOB: coJieoOpasyromye (OCHOBHbBIE, KUCIOTHbIE, aM(OTEpHbIE) U HEC0JIe00-
pasyroume. Homenknarypa okcusioB. @U3MYECKHME U XMMUYECKHE CBOMCTBA

OKCHJIOB. HonyquHe OKCHUI0B

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMIM: MIENOYN U HEPACTBOPUMbIE OCHOBA-
Hua. Homenknatypa ocHoBaHM. DU3NYECKHE U XMMHUYECKHE CBOMCTBA OCHO-

BaHuii. [lonydeHne ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHYeCKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucnot

Comu. HomeHnknatypa cosieil. @U3MYECKHE W XWMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COE€IUHEHUI




2.11

XUMHUYECKUH JKCIIEPUMEHT: KaueCTBEHHOE OIPENIEICHUE COACPKaHUS KHCIIO-
pona B BO3JyXe, MOJIy4YeHUE, COOMpaHue, paclo3HaBaHHE U U3yYCHHE CBOWCTB
KHCJIOpO/ia, HAOII0IeHUE B3aMMOICHCTBHS BEIIECTB C KHCIOPOJOM U YCIIOBUS
BO3HMKHOBEHUS U MPEKpalleHus: TopeHus (moxapa), 03HaKOMIICHHE ¢ 00pasia-
MU OKCHJIOB M OIICaHUE UX CBOKMCTB, OJy4YeHUE, COOMpaHUe, paclio3HaBaHHE U
U3y4eHHEe CBOICTB BOZOPOa (TOPEHUE), B3aUMOACHCTBIE BOJOPOA C OKCHUAOM
meau(Il) (Bo3MOXKHO HCIOJIB30BaHHE BUICOMATEPHANIOB), HaOI0IeHHe 00pas-
IIOB BEIECTB KOJMUYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOCHHOCTEH PacTBOPEHUS
BEIIECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIICHUE PACTBOPOB C OIpEJie-
JEHHOW MAacCOBOM JIOJIEd PaCTBOPEHHOIO BEUIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTaulaMH (HaTpUeM U KalibIieM) (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEpHA-
JIOB), OIpEJENIEHNEe PACTBOPOB KHUCIOT W LIENOYEH C MOMOUIbI0 MHIUKATOPOB,
UCClie/IoBaHHEe O00pa3Il0B HEOPraHWYECKUX BEHIECTB PA3IMYHBIX KIACCOB,
HaOJroIeHNe M3MEHEHHUSI OKPACKH MHIMKATOPOB B PAcTBOpPAxX KHUCIOT U IIEJIO-
yeld, u3ydeHue B3aumojeiictus okcunaa Meau(Il) ¢ pactBopom cepHoil Kucio-
TBI, KUCIIOT C METaJUIAMH, PEAKIMH HEUTpaJH3alHHy, MOIydeHHEe HepacTBOPH-
MBIX OCHOBaHHM, BRITECHEHHUE OJJHOTO METaJljla JPYTUM M3 pacTBOpa COJIH, pe-
HICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHeimme Kiacchl Heopranuie-

CKHX COCHHHGHHﬁ))

[Tepunonnueckuii 3akoH u [lepuoanueckas cuCTeMa XMMUYECKUX DJIECMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

32

[TepBble MOMBITKY KIACCUPUKALUN XUMHUECKUX dNeMeHTOB. [loHsATHE O Tpyn-
Max CXOJHBIX JIEMEHTOB (ILIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAJUIBI, TaJloTe-
HBI, HTHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI U
TUJIPOKCHIBI

ITepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX ds1eMeHTOB [1.1.
MenneneeBa. Koporkonepuoanass u jiuHHonepuoaHas ¢opmsl [lepuoande-
CKOM cucteMbl xuMudeckux anemeHtos .M. Menzneneesa. Ilepuoasl u rpyi-
nbl. OU3NYECKUI CMBICT MOPSIAKOBOrO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI

9JICMCHTAa

3.3

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3oronsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUECKUX 31eMeHToB [leproau-
yeckou cucremsl [[.M. MenneneeBa. XapakTepuCcTUKa XUMHUYECKOTO DJIEMEHTA

no ero noJjioxkeHuto B [lepuoanueckoit cucreme /.M. Menaeneesa
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3.5

3aKOHOMCpHOCTI/I HU3MCHCHUA paanyca aTOMOB XMMHWYECKHUX DJICMCHTOB, MCTAJI-
JIMYSCKUX U HEMETAIMYECKHUX CBOHCTB IIO rpymnmnaM U nepuoaam. 3HadcHUE
HepﬂonnquKoro 3dKOHa 1 HepHOHquCKOfI CHUCTEMBI XUMHUYCCKUX 3JICMCHTOB

JUIS pa3sBUTHs HAyKH U NpakTuku. .M. MeHnneneeB — y4€Hbli U IpaskJaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHAs U HEMOJIAPHAsA) CBSA3b. DIIEKTPO-

OTpULATEIIBHOCTh XUMHUYCCKHUX 3JICMCHTOB. Honnas cBsI3b

3.6

3.7

9 KIIACC

Kox

Crenenp okuciaeHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIN

XUMHUYECKUH SKCIIEPUMEHT: M3y4eHHE 0Opas3IoB BEIIECTB METANIOB M HEMe-
TaJIJIOB, B3aUMOJIEHICTBHE I'MJIPOKCHIA IUHKA C PACTBOPAMU KUCIJIOT U LIEJIOYeH,
IIPOBEJICHUE  OMBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPbl  OKHUCIUTENIbHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKIuu pa3loKCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKknusi. HOBTOpeHI/IC

1.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema XuMu4eckux 3yemeHToB [[.1.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XHU-
MUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaMs, KaJblUs U UX COEIHUHE-
HHUI B COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B lleprnoaunueckoil cucreme u

CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHue BeliecTBa: BUJIbl XUMUYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX PelIé-
TOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALINYECKON PEIIETKU U
BHUJa XUMHUYECKOH cBsizu. Knaccudukanus ¥ HOMEHKIATypa HEOPTaHMYECKUX
BellecTB (MEXKIyHApOAHAs M TpUBHAIbHAs). XUMHYECKHUE CBOMCTBA BEIECTB,
OTHOCSILLMXCA K Pa3JIMYHBbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUN, FeHEeTHYe-

CKas CBA3b HCOPTaHUYCCKUX BCUICCTB

Knaccuukanus XMMUYECKUX peakluii o pa3IMyHbIM MpU3HaKaM (10 YuCIy U
COCTaBY YYacCTBYIOIIMX B PEAKI[MU BELIECTB, MO TEIIOBOMY 3 (dekTy, 1o nsme-
HEHHMIO CTENeHeW OKMCICHUS XHMHYECKHUX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
y4acTUIO KaTajau3aTopa). DK30- U IHIOTEPMUYECKUE pEaKlUu, TEPMOXUMHUYE-

CKHC YpaBHCHUA. Ilonsatue o CKOPOCTH XUMHYSCKOMN pCaknuun

1.4

[TousiTue 00 O6paTI/IMLIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o




TOMOI'CHHBIX M I'€TCPOTrCHHBIX PCAKIHAX. [TousTre 0 XUMUYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAIOIIMEC HA CKOPOCTH XHUMHYCCKOMN PCaKMu 1 IOJOKCHUC XUMU-

YECKOr'o paBHOBECHA

1.5

1.6

1.7

2.1

2.2

OKUCIINTEIBHO-BOCCTAHOBUTEIJIBHBIE PEAKLUHU, 3JIEKTPOHHBIA OanaHC OKHUCIH-
TEJIbHO-BOCCTAHOBUTENIbHOM peakuu. CocTaBlieHUE ypaBHEHUI OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi C HCIOJIb30BAaHMEM METOJa 3JIEKTPOHHOro Oa-

JaHcCa

Teopust AJIEKTPOIIUTUYECKONW NUCCOLMALNU. DJIEKTPOJIUTHl U HEIEKTPOIUTHI.
KaruoHnsl, annoHsl. MexaHu3M IUCCOLMAIMU BELIECTB C Pa3IMYHBIMU BUIAMU
xumMudeckoi cps3u. Crenenp quccormanui. CHIbHBIC U ca0bIe SICKTPOJIHTEHIL.
Peakiuu vMoHHOro oOMeHa. YcCIoBHS NPOTEKaHUs PEeaKkLUi MOHHOro oOMeEHa,
IIOJIHbIE M COKpalIEHHbIE MOHHbIE YpaBHEHHUs peakuuid. CBoWcTBa KUCIIOT, OC-
HOBAaHUU U coJiell B CBETE MpE/ACTaBIeHUI 00 3JEKTPOIUTUYECKON TUCCOLa-

unu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TUapOoIN3Ee cConen

XUMHUYeCKUi OKCIICPUMCHT:. O3HAKOMJICHHUEC C MOACIISIMU KPUCTAIIMYCCKUX PEC-
MIETOK HEOPraHWYECKHUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u anma-
3a), CJIOHBIX BEIIECTB (XJIOpHIa HATPHS); UCCIEIOBAHUE 3aBUCUMOCTH CKOPO-
CTH XUMHYECKOW PEaKIMH OT BO3JACHUCTBHS Pa3IMUHBIX (AKTOPOB; HCCIEIOBA-
HHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOLUMUAIMH KHC-
JI0T, 1IeToueit u coneit (BO3MOXKHO MCIOJb30BaHNE BUACOMATEPUAIOB); TPOBE-
ACHUC OIBITOB, WJUIIOCTPUPYIOMIUX HNPHU3HAKKW IPOTCKAHUA peaKHI/II\/JI HNOHHOT'O
oOMeHa (oOpa3oBaHME OCaJKa, BbIIEICHHE Ta3a, 00pa3oBaHUE BOJbI); OMBITOB,
WILNTIOCTPUPYIOIIUX TMPUMEPLI  OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/II\/’I
(ropenue, peakuuu pa3ioXKEeHHs, COSAMHEHHs); paclio3HaBaHWE HEopraHuye-
CKHUX BCHIECCTB C IMTOMOMIIBIO KAYCCTBCHHBIX peaxunﬁ Ha MOHBI; PCIICHHUE DKCIIC-

PUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINMHCHUA

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, Xapak-
TepHbIe cTerneHn okucieHus. CTpoeHue M (U3NUecKue CBOWCTBA MPOCTHIX Be-
LIECTB — TraJIoreHOB. XMUMHUYECKHE CBOMCTBA Ha MpUMepe XJjopa (B3auMoJei-
CTBUE C METaJUlaMH, HEMETaJlIaMy, LiesodaMu). Xiaoposogopoa. CosnsiHas Kuc-
JIOTa, XMMHUYECKHE CBOMCTBA, MOJy4YECHHE, NMpUMEHEHHe. [lelicTBue Xyopa Hu
XJIOPOBOZOPOJa Ha OPTaHM3M YeJloBeKa. BakHeWIue XJIOpHUIbl U UX HaXO0XK[e-
HUE B IpUpoJie

Obmass xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS




aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CtpoeHue u pusnueckue cBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA M CEpbl. AJUIOTPOINHbIE MOAU(DUKALUN KUCIIO-
pola U cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBoaOpoa, CTpoeHue, pusnye-
CKME M XMMHUYCCKHE CBOMCTBA. OKCI/II[BI CCPhbI KaK NPCACTABUTCIIN KHCJIOTHBIX
okcujoB. CepHast KUCIIOTA, (PU3MUECKUE U XUMHUYECKHE CBOMcTBa (00ImMe Kak
MPECTaBUTEINS KJIacca KUCIIOT U crienuduueckue). XMMHUYECKHE PeaKiiu, Jie-
XKalllie B OCHOBE IPOMBILIUIEHHOI'O CIOCO0a IOJIy4YeHHUs] CEePHOM KHCIOTHI.
[Mpumenenne. Conu cepHON KUCIIOTHI, KAUECTBEHHAS PEaKIvs Ha CYIb(aT-HUOH.
Haxoxaenue cepbl U €€ COeIUHEHUN B NpUpPOAE. XUMHUECKOE 3arpsi3HEHHUE
OKpY)KaloIllel Cpelbl COCAUHEHUSIMHU Cepbl (KMCIOTHBIE JOXKIH, 3arps3HEHHE

BO3/lyXa M BOJJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHUS

2.3
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OO0mas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTU CTPOEHHS aTo-
MOB, XapaKTEpHbIE CTEIIEHU OKUCIEHMs. A30T, paclpoCTpaHEHHE B NPHUPO/IE,
¢dbusnueckre U XMMHYecKue cBoiicTBa. KpyroBopot a3ota B mpupojie. AMMHUAK,
ero (u3M4ecKre W XMMUYECKHE CBOWMCTBA, MOJydeHHe M mpumeHeHue. Comu
aMMOHHUS, UX (PU3MUYECKHE U XMMHYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeH-
Hasl peakiusi Ha HOHbl aMMOHMs. A30THasl KUCIIOTa, €€ ToJydyeHue, PU3nYecKue
U XMMHYECKHE CBOMCTBA (OOIIME KaK MPeICTaBUTENS Kilacca KUCIOT U CIeLH-
¢uyeckue). Mcnonap30BaHUE HUTPATOB M COJIGH aMMOHHUS B KadeCTBE MHHE-
palbHBIX ynoOpeHui. XUMHUYECKOe 3arpsi3HEHHE OKpPYKAoIIeH Cpelbl COelH-

HEHUSIMU a30Ta (KUCJIIOTHBIE T0OXKIH, 3aTPSI3HEHNE BO3/1yXa, MOYBI U BOJJOEMOB)

®ocdop, amtoTponHsle MoaupuKkauu gocdopa, GUNUECKHEe U XUMUYECKHE
coiictBa. Okcua docdopa(V) u dochopnas kucnora, pU3MUECKUe U XUMHUYE-
CKue cBoiicTBa, mnonyueHue. Vcmnonbs3zoBanue QocharoB B KadecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OO6miass xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoO€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUS. YTIepoJl, alIoTPOIHble MOAUDU-
Kalliu, PacipoCTpaHEeHHE B TpHUpoje, (U3MUecKrne M XMMUYECKHE CBOMCTBA.
Ancopbuusi. KpyroBopot yranepoaa B npupoae. OKcuasl yriepona, ux ¢usude-
CKHE M XUMHUYECKHE CBOMCTBA, ACWCTBUE HA KMBBIC OPTaHU3MBI, TIOJYICHHUE U
IpUMEHEHHE. DKOJIOTUYEeCKHEe MPOOIeMBl, CBsI3aHHbBIE C OKcuaoM yriepoaa(IV);
TUIOTEe3a [VI00aJbHOTO MOTEIUIEHUsT KJIuMaTa; MapHUKOBBIM 3 dekT. YronapHas
KHUCJIOTa M e€ coNu, X (PU3MYecKre M XUMHUYECKHe CBOMCTBA, MOJyYeHHE U
npuMeHeHne. KadecTBeHHast peakiust Ha KapOoHaT-MOHBL. Vcnonp3oBaHue Kap-

OOHATOB B 6LITy, MCIUIUHE, TPOMBIINIJICHHOCTH U CCJIbCKOM XO03SHCTBE




2.6

[lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAaX KAaK O COECIUHEHUSX
yriaepona (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, INIMLIEPUH, YKCYCHAsI KUCIIO-
ta). Ux coctaB u xumuueckoe crpoenue. [loHstre o OMOJIOTMYECKU BaXKHBIX
BEIIECTBAX: JKMpax, OeNKax, yrieBoJaXx — M HX POJM B JKU3HU 4YeIOBEKa.

MaTepI/Iaanoe CANHCTBO OPraHUYCCKUX U HCOPraHNICCKUX COCI[I/IHGHI/Iﬁ

2.7

2.8

Kpemuuii, ero ¢usznueckue ¥ XMMHUYECKHUE CBOMCTBA, MOJYYCHHE W MPUMEHE-
Hue. CoenuHeHust KpeMHUs B mpupozae. OOuime mpenacraBieHHs o0 OKCHae
kpemausA(IV) u kpemHueBoit kucimote. CHIMKATBI, UX HUCIIOJIb30BAaHHUE B OBITY,
MEIHIIMHE, TPOMBIIUICHHOCTH. BakHEWIne CTpOUTEbHBIE MaTepHallbl: Kepa-
MHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpoOiembl Oe3o0macHOro

HCIIOJIb30BaAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HU

XUMHUECKUI HKCHEPUMEHT: HM3y4YeHHEe OOpa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHUCIIOTHI, MIPOBEJICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPUI-
MOHBI U HaOIIOIEHNE MPU3HAKOB MX MPOTEKAHUs; ONBITHI, OTpaxaromue Gpusu-
YeCKUE U XMMHYECKHE CBOWCTBA TJIOT€HOB U MX COCIMHEHUN (BO3MOXKHO HC-
[10JIb30BAHUE BUJIEOMATEPHUAIOB); O3HAKOMJIEHHE ¢ oOpas3lamu XJIOpHUAOB (ra-
JIOTEHUIOB); 03HAKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMHU (BO3ZMOXKHO
WCTIOJIb30BaHNE BUACOMATEPHUAIOB); HaOIIOJEHUE Tpolecca OO0YyTrJMBaHUs ca-
Xapa MoJj JeWCTBUEM KOHLEHTPUPOBAHHON CEPHON KHUCIOTHI; U3YYEHHUE XUMU-
YECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI, MPOBEACHUE KaueCTBEHHOU
peakuuu Ha cynb(ar-uoH U HaOMIOEHUE MpU3HAKa e€ MPOTEKaHUS;, O3HAKOM-
neHue ¢ (pu3nYecKUMH CBOMCTBaMHU a3ora, pocdopa u WX CoeNUHEHHM (BO3-
MO>KHO HCIOJIb30BaHNE BHUICOMATEPHATIOB), 00pa3iaMu a30THHIX U (PochOpHBIX
yaoOpeHu; moaydyeHrne, coOupaHue, pacrno3HaBaHUe M U3YYCHHE CBOMCTB aM-
MHaKa; IpOBEJCHIEe KAYEeCTBEHHBIX PEaKIuii Ha MOH aMMOHHS U docdaT-uoH u
M3yYeHHe TPU3HAKOB HMX IPOTEKaHMs, B3aUMOICHCTBHE KOHIICHTPHPOBAHHOU
a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOYKHO HCIOJb30BAHHE BUAEOMATEPHUAJIOB);
M3y4eHUe MOJIeNIel KPUCTALTNYECKUX PEHIETOK anMasa, rpaduta, ymiepeHa;
O3HAKOMJIEHHE C MPOLECCOM aACOPOIMM PACTBOPEHHBIX BEIIECTB AKTHBHUPO-
BaHHBIM YTJIEM W YCTPOWCTBOM MPOTHBOTa3a; MOJy4YeHHE, COOMpaHUE, pacmlo-
3HABaHHWE M U3YYEHHE CBOWCTB YTIEKUCIIOrO Tasa; MpOBEJCHHE KadyeCTBEHHBIX
peaknmii Ha KapOOHAT- M CHIIMKAT-HOHBl M M3y4YCHHE MPH3HAKOB MX IMPOTEKa-
HUS; O3HAKOMJICHHE C MPOJYKIMEH CUIUKATHOW MPOMBIIIJICHHOCTH; PEUICHHE
AKCIEPUMEHTAIBHBIX 337a4d Mo TeMe «BakHeiIne HeMeTayulbl M UX COCIIHE-

HUA»

Mertamisl 1 uX COCIMHECHU A




3.1

OOm1ast XapakTepuCTUKAa XMMUYECKHX IEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nosnoxkeHus B Ilepuonnueckon cucreMe xumuueckux snemeHtos [I.M. Menne-
jeeBa U cTpoeHus aromoB. CTpoeHue MeTaioB. Meraumyeckas CBA3b U Me-
TaJJIn4yecKasi KpUcTajinyeckas pemérka. JJIEeKTPOXUMUUECKUM Psii HampsiKe-

HUH METAJIOB

3.2
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3.5

3.6

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0IIMe crioco0bl MOTYYeHHUS
MeTtayuioB. [ToHITHE 0 KOPPO3UU METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3zuu. CriiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBILIIIEHHOCTH

[lenouynsle Merauibl: nosioxkeHue B llepuoaudeckoil cucTeMe XUMHUYECKHX
anemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbl U
THJIPOKCUABl HAaTpus M Kaius. [IpruMeHeHHe IIEeJOYHbIX METalIOB U MX

COE€IUHEHUN

[IerouHO3EeMENBbHBIE METAJIBI MAarHUM M KaJbLMil: nosoxkenue B llepuoanye-
CKOH cucreMe xumuueckux snemeHToB [[.M. Menneneesa; crpoeHue ux aro-
MOB; HaxO0KJIeHHE B Npupoje. Pu3nueckrue U XMMUYECKHE CBOKMCTBA MAarHUs U
KanblMsl. Baxselmme coequHeHus Kanblus (OKCUZA, THIPOKCUA, COJIH).

XKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AnromuHuit: nonoxenue B llepumoauueckoll cucreMe XHMHYECKUX 3JIEMEHTOB
JI.1. MennieneeBa; CTpOEHHE aToMa; HaxOXkAeHHe B Ipupone. PU3nyecKkue u Xu-
MHYECKHE CBOICTBa amOMUHMA. AMGOTEpHbIE CBOMCTBA OKCHJIA U THUAPOKCHIA

AJITFOMUHUSA

Keneszo: nonoxkenne B [lepnonnueckoi cucremMe XUMUYECKUX 3iaeMeHToB J[. 1.
MenzeneeBa; CTpOeHHE aToMa; HaXOXKJIeHUe B npupoje. Puznueckue U XUMHU-
Yyeckue CBOMCTBa xkene3a. Okcuabl, TUApokcuabl U conn skeneza(ll) m xene-

3a(Ill), ux cocras, CBOMCTBA U MOTyUYECHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CIIJIaBOB,
X (pu3nueckuMM CBOMCTBAMM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJECH-
CTBUS OKCHJA KAJIBLIUSI U HATPHS C BOJIOM (BO3MOYXKHO HMCIIOJIb30BaHHUE BHIEOMa-
TEPHUAJIOB); UCCIIEOBAHUE CBOMCTB JKECTKOM BOJIbI; IIPOLIECCA TOPEHUS KEe3a B
KHCJIOpoA€e (BO3MOXHO HCIOJIb30BAHUE BUAEOMATEPHUAIIOB); IPU3HAKOB MPOTE-
KaHUS KaueCTBEHHBIX PEaKIMi HAa MOHBI (MarHus, KajablMs, aTIOMUHUS, LIMHKA,

xenesa(Il) u xeneza(1ll), menu(Il); HaGnroeHNE U ONMMCAaHUE MTPOLIECCOB OKpa-




4.1

UIMBaHUS [JIAMEHH MOHAMU HATpUsl, KaJIKsg U KaJlbLus (BO3MOXHO HCIOJIb30Ba-
HUE BHUJCOMATEPUAJIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THUIPOKCHIA
ATIOMHUHUS ¥ TUIPOKCHA [IMHKA; PEeIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 [0 TeMe

«Baxxuelnine MeTauibl U UX COCIUHEHUS))
XHMHMS U OKpYXKarolas cpena

HoBeie maTepuansl u TexHonoruu. BeliectBa n maTepuanbl B MMOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUsS U 370poBbe. be3onacHoe ucroiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momomis Mpu XUMHYECKHX OXKOTax M

OTpaBJICHUAX

4.2

4.3

OCHOBBI 3KOJIOTMYECKOW TI'PAMOTHOCTH. XMUMHUYECKOE 3arps3HEHUE OKPYKaro-
et cpenst [1JIK. Pons xuMuu B penieHnn 3KoJIorndeckux mpoodieM. [Ipupo-
HbI€ HICTOYHHUKH YTJIEBOAOPOIOB (Yroib, IPUPOIHBINA ra3, HedTh), MIPOAYKTHI UX
nepepaboTKH, UX POITb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH SKCIEPUMEHT: U3yueHHe o0pa3I0B MATepHANIOB (CTEKIIO, CILIABBI

METaJJIOB, ITOJIMMEPHBIE MaTEPUaIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIbTA-
TAM OCBOEHHUSA OCHOBHOM OBPA30OBATEJIBHOM MTPOI'PAMMBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kox

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30B0-
r'0 YPOBHS 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl 0C-
HOBHOI'0 0011ero oOpa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TII0O3HABAEMOCTH SIBJICHUH npupoabl, IOHHUMAaHUC OO0BEKTUBHOM 3Ha-
YUMOCTH OCHOB XMMHYSCKOM HAyKH KakK o0Jractu COBPCMCHHOI'O €CTC-
CTBO3HAaHHUs, KOMIIOHCHTA O6IJ_I€I71 KYJIBbTYPBI U HpaKTquCKOﬁ ACs-
TCJIIBHOCTH YCJIOBCKA B YCIOBUAX COBPECMCHHOI'O O6HI€CTB3; IIOHHUMa-

HHUC MCCTAa XMMHUHU CPCAU APYIUX €CTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX MCCICAOBAHUSA BCHICCTB W U3YUYCHHA XUMU-
YCCKHX peaKHHﬁ; YMCEHHUE HCIIOJB30BATH MOICIHU JIsA 00BACHEHHS

CTPOCHHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHHON EATEIBHOCTH, CBI3aHHBIX C XUMUECH U
COBPCMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMHU Ha OOCTHXKCHUAX XHU-
MHUYECKOW HayKH, YTO MO3BOJHUT OOYYaIOIIMMCS paccMaTpuBaTh XH-
MHIO Kak cepy cBoeit Oyayiien mpodecCHOHaNbHON EeATeTbHOCTH U
cenaTh OCO3HAHHBIN BHIOOP XMMHH KaK MPOGUIBHOTO MpeaMeTa Mpu

nepexo/ie Ha YPOBEHb CPEHET0 00IIero 00pa3oBaHus

Branenue cucteMod XMMUYECKUX 3HAHUM M yMEHHUE NPUMEHATH CH-

CTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpPas BKIIFOYACT:

2.1

BOKHEHUIIINE XUMUUCCKIEC TOHATHS: XUMHYECKHUM AJICMEHT, aTOM, MOJIe-
KyJa, BEIIECTBO, MMPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOIHAS U HEOJ-
HOpPOJ/IHAsA CMECh, OTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJIIpHash MaccChl,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHASI Macca, MOJIAPHBIA 00BEM, OK-
CHUJI, KICIIOTa, OCHOBaHUE, CONb (CPeMHss), XUMHUUYECKasl PeaKlus, pe-
aKIIMM COSIMHEHMS, PEaKIINK PA3JIOKECHUSI, PEaKIIUU 3aMEIICHUS, PeaK-
MU OOMEHa, TeTIoBOM A((eKT peakuuu, 3K30- U DHIOTEPMUYECCKHE
pEaKIu, pacTBOP, MaccoBasl JOJIsI XMMHUYECKOTO dJIEMEHTa B COCUHE-
HUH, MaccoOBast 10JIsI U IPOLIEHTHAsI KOHIIEHTPAIUs BELIECTBA B PACTBO-

pe, Aapo aToma, SIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, pajnyc
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aToMa, BaJICHTHOCTb, CTETIEHb OKUCIICHHSI, XUMUYECKasl CBSI3b, JIEKTPO-
OTPHULIATENILHOCTD, MOJISIPHAsi U HEMOJspHas KOBAJCHTHAs CBS3b, MOH-
Hasl CBSI3b, METAJUTMYECKAs CBSI3b, KPUCTATUINYECKAsl peléTKa (aTOMHasl,
MOHHAsI, METAJJTHYECKasi, MOJICKYJIsipHasi), MIOH, KaTUOH, aHUOH, JJICK-
TPOJIUT U HEIIEKTPOJIUT, SJIEKTPOJIUTUYECKAs] TUCCOIMALINS, PEeaKIuu
MOHHOTO OOMEHa, OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIHH, OKHC-
JUTEb U BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBIICHHE, AJIEKTPOIIN3,
XUMHYECKOE PaBHOBECHE, OOpaTHUMbIE U HEOOPATUMBIC PEaKIIUH, CKO-
POCTh XUMHUYECKOU peakiuu, kataimuzatop, 111K, koppo3us MeTaios,

CIUIaBbI
OCHOBOTIOJIATAlOIINEe 3aKOHBI XUMHH: 3aKOH COXpPAaHCHHUS MacChl, Ie-
puoanueckuii 3akon .M. MeHaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aK0H ABOTa/Ipo

TCOPHUU XUMHUH: aTOMHO-MOJICKYJIApHAss TCOPUA, TCOPUA DJICKTPOJIUTU-

YeCKOH JUCCOLUAIAN

Bnangenue ocHoBamu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHME MTPaBUJIbHO UCIOIb30BaTh U3yUYEHHbBIE BELIECTBA U MaTepUabl
(B TOM 4HMcIIe MUHEpaJIbHbIE YI00pEHHs], METAIJIbl U CIUIAaBbI, IPOJIYK-
Thl IepepadOTKU MPHUPOAHBIX HCTOYHUKOB YIJIEBOAOPOJOB (yIiis,
HOPUPOJHOro rasza, HeTH) B OBITY, CEITLCKOM XO3siCTBE, Ha MPOM3-
BOJICTBE U NTOHMMAaHME 3HAYEHUS >KMPOB, OEJIKOB, YIJIEBOIOB AJIs Op-
raHW3Ma 4YeJIOBEKa; YMEHHE IPOrHO3UPOBATh BIUSHHUE BELIECTB U XU-

MUYECKHX TMPOILIECCOB HA OPraHU3M YEJIOBEKa U OKPYKAIOIIYIO MPH-

POTHYIO cpety

3.2
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YMCHHUEC HUHTCIPUPOBATH XHUMHUYCCKHUEC 3HAHUA CO 3HAHHUAMHU OPYTrUx

y4eOHBIX IPEIMETOB

HaJIMuue OmbITa pabOThl C Pa3IMYHbIMM MCTOYHHMKAMM HMH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHHBATh MH(GOPMAIIMIO O BEILIECTBAX, UX Ipe-
BpALICHUAX U IIPAKTUYECKOM IIPUMEHEHUN U YMEHUE UCIIONIB30BaTh €€

JJI pECIICHUA y‘-Ie6HO—H03HaBaTeJ'IBHI)IX 3aga4
BHa}IeHI/Ie OCHOBaMH ITOHATHHHOT'O arrapara 1 CUMBOJIMYCCKOTI'O A3bI-

Ka XHUMHHM JId COCTaBJICHHA q)OpMy'J'I HCOPraHUYCCKUX BCHICCTB,

YPAaBHEHUN XMMHWYECKUX PEAKINi; OCHOBAMH XMMHWYECKOW HOMEHKJIa-




Typbl (IUPAC 1 TpuBHaAIBEHOI)

VYMenne OOBICHATL CBS3b MHOJIOKEHHS DJIEMEHTA B HCpHOI[PI‘lGCKOﬁ

CUCTCMC C YUCJIOBBIMH XapaKTCPUCTUKAMHU CTPOCHUA aTOMOB XUMHNYC-

5 CKHMX JJIEMEHTOB (COCTaB M 3apsl sapa, OOIIee YUCIO SJIECKTPOHOB),
pacripeiefieHueM 3JEKTPOHOB IO HYHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KAIHS M KaJIbIUs
[IpeacraBnenre 0 MEPUOAMYECKOW 3aBHCHUMOCTH CBOWCTB XHMHYE-
CKHX 3JIEMEHTOB (paJinyc aToMa, 3JIEKTPOOTPULIATEIHLHOCTD ), MPOCTHIX
6 U CIIO)KHBIX BEIICCTB OT ITOJOKEHHs AIeMEeHTOB B Ilepmonnueckoi
cucreMe (B MaJbIX MepUOax U IIaBHBIX MOArPYIIAaX) U 3IEKTPOHHO-
r'0 CTPOCHHS aTOMa
7 YMmenne kinaccuuuupoBarh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUE BEIIeCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue ornpenensiTh:
g1 BAJICHTHOCTh U CTETNEHb OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, 3apsi
' HOHA
g2 BUJI XUMUYECKON CBSI3U U TUIl KPUCTAJUIMYECKON CTPYKTYPHI B COEC/IH-
' HEHHUSX
8.3 XapakTep cpebl B BOJHBIX pacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)
8.4 OKUCITUTENh U BOCCTAHOBUTENH
9 YMeHue xapakTepu3oBarh (pU3nUecKkre U XUMUYECKHUEe CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOJOPO, TpaduT, anMas, Kpem-
9.1 HUM, azor, pocdop, cepa, xjop, HATPHUH, Kamui, MarHUM, KaJdblUH,
AJTIOMUHUM, KeJe30)
CJIO’KHBIX BEILIECTB, B TOM YHCJIE UX BOAHBIX pacTBOPOB (BOAa, aMMH-
aK, XJIOPOBOJIOPO/I, CEPOBOIOPO, OKCHIBI U THAPOKCUIBI METAILIIOB [—
92 ITA rpymnm, amomunus, meau (II), uunka, sxenesa (II u III), okcumsl
' yraepona (II u IV), kpemuns (IV), azota u dhocdhopa (III u V), cepn
(IV u VI), cepuucras, cepHas, a30TUCTas, a30THas, (ocdopHas,
yToJbHas, KPEMHHUEBAsI KUCIIOTA M KX COJIH )
93 MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BELIECTB B 3aBUCHUMO-

CTHU OT UX COCTaBa U CTPOCHUS, IPUMCHCHNEC BCUICCTB B 3aBUCUMOCTHU




OT UX CBOMCTB, BOBMOXHOCTh IPOTEKAHUS XUMUYECKUX MpEeBpaIlieHui

B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (rpynm) HEOpraHU4EeCKUX BELIECTB
104 MOJTBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, Mac-
' COBYIO JIOJI0O XUMHUYECKOTO 3JIEMEHTA B COCTMHCHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Tra30oB
114 M0 YpaBHEHUSIM XUMHUYECKUX PEaKIMi U HAXOAUTh KOJMYECTBO BeEllle-
' CTBa, 00BEM U MAcCCy PEarcHTOB HIIU MPOJAYKTOB PEaKIIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMHM METOJIaM{ HAYYHOTO IO3HAHUS (HAOIIOJACHHE, H3MEpe-
121 HUE, YKCIIEPUMEHT, MOJISTMPOBAHNE) NMPU U3YUEHUHU BEIIECTB U XHUMHU-
' YECKHX SIBJICHUH; yMeHUEe CHOpMYIUPOBATH MTPOOIEMY U MPEIOKUTH
IIyTH €€ peleHus
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMU, XUMUYECKOU TO-
' Cyzio¥ U 1abopaToOpHBIM 000PYAOBAHHEM
MpaBUiIaMu O€30MaCHOTO OOpaIEeHUs C BEIIECTBAMH, UCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPaBUIaMH MTOBEICHUS B LENSIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JIEHCTBUSI HA JKUBBIE OPTaHU3MBI ONpPEACTEHHBIX Be-
IIECTB, CIIOCOO0B YMEHBIIICHUS U TTPEIOTBPAIIEHUS UX BPEIHOTO BO3-
JIEUCTBUS
3 Hannume mpakTHYecKux HaBBHIKOB TUIAHMUPOBAHUS M OCYIICCTBICHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIIMCAHUC (I)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC
C (bI/ISI/I‘IeCKI/IMH U XUMHUYCCKUMU SABJICHUAMU, OIIbITbI, UIIJIFOCTPHUPY-

HOIUC TPU3HAKU NPOTCKAHUSA XUMHUYCCKUX peaxunﬁ




13.2

U3ydeHHe croco0OB pa3feieHHs CMecel

13.3

IMOJIYYCHHUE KHUCIIOpOJa U U3YUCHUE €TO CBOI>'ICTB; IMOJIY4€HHUE BOAOPO-
Ja U U3y4CHUC CTO CBOﬁCTB; MOJIYYCHHEC YIJICKHCIIOTO ra3a U HU3ydc-

HHUEC €T0 CBOfICTB; IIOJIY4CHHNEC aMMHAKa U U3YUYCHUEC €T0 CBOICTB

13.4

13.5

13.6

13.7

MIPUTOTOBJICHHE PACTBOPOB C OMpPEIEIEHHON MAacCOBOM JI0JIel pacTBoO-

PEHHOrO BellEeCTBa

MPUMEHEHUE WHIUKATOPOB (JTaKMyca, METHIIOpaHka u ¢eHondraicu-
Ha) IS OTIPEICIICHUs XapaKTepa Cpe/ibl B pacTBOPAxX KUCIIOT M MIEI0-

yel

HCCIICIOBAHNE M OIMMCAHHUE CBOMCTB HCOPraHM4YCCKUX BCHICCTB PA3JIMY-
HbIX KJIACCOB; M3YYCHUC BBaHMOHeﬁCTBHH KHUCJIOT ¢ MCTalllaMHd, OKCH-
JaMH METAJIJIOB, paCTBOPHUMBIMH U HEPACTBOPHUMBIMU OCHOBAHUAMM, CO-
JIAMH; MIOJTYYCHUE HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OAHOI'O
METaJllla APYruM U3 pacTBOpa COJHU; HUCCICAOBAHUC aM(I)OTepHBIX

CBOICTB THAPOKCUIOB AJIFOMHUHUA 1 HUHKA

pelIeHre IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIEC KJIACChI
HEOPraHWYECKUX COCIUHEHMI»;, «IIEeKTPOJUTHYECKAs JUCCOlra-
nus»;, «BaxHelmme HeMeTalIbl M MX COCAMHEHH», «BakHeHmme

MCTalJIbl 1 UX COCANHCHUA»

13.8

14

14.1

14.2

XMMUYECKHE 3KCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKa-
HUSl peaklMii MOHHOTO OOMEHa; KaueCTBEHHBbIE PEaKIMH Ha MPUCYT-
CTBYIOILIME B BOJHBIX pacTBOpax MOHBI: XJIOPUI-, OpOMHUI-, HOIM]I-,
cynegar-, gocdar-, kapOOHAT-, CHIMKAT-aHUOHbI, THIPOKCU]I-HOHBI,
KaTHOHbl aMMOHMUS, MarHus, KajablMs, aTFOMUHUSA, Kene3a (2+) u xe-
ne3a (3+), menu (2+), UHKA

Ymenue:

MIPEACTABISITh PE3YyIbTaThl IKCIIEPUMEHTA B (h)OpMeE BBIBOJIOB, JI0Ka3a-
TEJIbCTB, IPaUKOB U TAOJIUI] U BBISBIATH SMIIUPUYECKHE 3aKOHOMED-
HOCTH

YCTaHABJIMBATh CBS3U MEXKJy pPEeaIbHO HAOII0IaeMbIMH XUMHUYECKUMHU
SABJICHUSAMHA H IMPOLECCaAMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMUPE,

0OBSCHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMBEI 1 MOJICKYJIbI. Xumudeckue 3jeMeHTEl. CUMBOJIBI XMMHUYECKUX DJIEMCH-

TOB. HpOCTHG 1 CJIOKHBIC BEIICCTBA.

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTensHas aToMHast macca. OTHOCH-
TCJIbHAsg MOJICKYJIsIpHad Macca. MaccoBast 10l XMMHYECKOTO 3JIEMEHTA B CO-

CANHCHUN

1.5

1.6

KomunyectBo BemectBa. Moabs. MomspHas Mmacca. MossipHbIid 00bEM razos. Bia-

MMOCBS3b KOJIMYECTBA, MACChI M YUCJIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH n Ilepuonnueckass cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3ortonbl. DnexTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XxumMHueckux snemeHToB [leproau-

yeckol cucremsl J[.1. Menaeneena

2.3

BaKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBLIX TpéX
Nnepruoa0B, KaJInd, KaJIbLUA (pazmyca aTOMOB, 3JICKTPOOTPHUIATCIbHOCTH, MCTAJI-
JIMYCCKHUX W HEMETATNIIMYCCKHUX CBOfICTB) U UX COCIWHEHUM B COOTBETCTBHUHU C

ITOJIOKCHHUEM JJIEMEHTOB B HepHOJIPI‘—IeCKOfI CUCTEME U CTPOCHUEM NX aTOMOB

Crpoenue BelecTsa

3.1

3.2

Xumnueckas cBsi3b. KoBaneHTHas (OJsipHAs U HENOJSPHAs) CBS3b. DIEKTPOOT-
pHULIATEIBHOCTh XUMUUYECKHUX 371€MEHTOB. MoHHAas cBA3b. MeTaimnyeckas CBs3b
Tunsl KpUCTAIUITMUECKUX PEHIETOK (aTOMHAs, HOHHAs, METAJUIMYECcKasi), 3aBUCH-

MOCThb CBOMCTB BEIIECTBa OT THUIIA KpHCTaHHquCKOﬁ pCIJ_IéTKI/I H BHUJa XUMHYC-




CKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerannel u ux co-

CAUHCHU. MeTamisl 1 BX COCAUHCHUA

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COCAMHECHH: OKCHIIOB (CO-
neo0pasyromue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U HECOJICOOpa3yOIIHE;
OCHOBaHMHU (LIETOYM U HEPACTBOPHMBIE OCHOBAHMSA); KHCIOT (KHUCIOPOACOIEP-
xKarue U OeCKUCIOPOIHbIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIC); coyied (cpen-

HUX U KHUCJIBIX )

du3znueckrue U XUMHUUYECKHE CBOICTBA MPOCTBIX BCUHICCTB-HEMCTAJJIOB: BOJAOPO-

Jia, XJ0pa, KUCIopoa, cephl, a3oTa, pocdopa, yriepoaa, KpeMHHS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsA, aJJlOMHUHUA, JKCIIC3a. SHCKTPOXI/IMI/I‘-ICCKl/If/'I

paa HaHpH)KeHI/Iﬁ MCTalJIO0OB

dusznyeckue U XUMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue 1 XUMHUYECKHUE CBOMCTBAa OKCUI0B HeMeTasuioB: cepol (IV, VI), a3o-
ta(Il, IV, V), docdopa(Ill, V), yrmepoma(ll, IV), xpemuus(IV). IHomyuenue

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiicTBa okcuaoB: MetauioB IA—IIIA rpymm, muaka, menu(Il) u xe-

ne3za(Il, III). TTomydyenne okCHI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHui U
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEpOBOJOPOAHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHHUEBOH, yroibHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOW Kuciaor. [lomy-
YEHHE KUCIIOT

OO61mue xuMuyeckue cBoicTBa cpennux cosieil. [lonydenue coneit

[Tonryuenue, coOupanue, pacrio3HaBaHUE BOAOPOJa, KUCIOPOIa, aMMHUaKa, yrie-

KHUCJIOI'o ra3a B JIa60paTOpI/II/I

4.11

4.12

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI TIOTYYECHUSI METAJIJIOB
I'eneTnueckas cBsI3b MCKIY KilaCcCaMU HEOPTaHUICCKUX CoeJII/IHeHI/Iﬁ

XUMUYECKUE PEAKINU




5.1

Knaccudukanus XuMHUYeCKUX peakiuil MO pa3IuyHbIM MpU3HAKaM: MO YHUCITY U
COCTaBy y4YacTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, 10 n3Me-

HEHHIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX 3JICMECHTOB

5.2

53

54

TennoBoii A3 PeKT XUMHUECKONW PeaKIK, TEPMOXUMUUYECKHE YpaBHEHUSA. IK30-

Y SHJIOTEPMUYECKUE PEAKUU. TepMOXUMUUECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEId U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHA.  DJEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopust MeKTpOIUTHYECKON nuccoruanuu. KaTuoHnsl, aHMOHBI. DIEKTPOIUTHI U

HEBJICKTPOJIHNTEI. CuibHbIE U cIa0bIe SJICKTPOJINTEI. CreneHb Jucconnanumn

5.5

Peakuiuu mOHHOTO obMeHa. YcaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XuMus u OKpYyXKaromasa cpeaa

6.1

BewmectBa u MaTtepuansl B NMOBCEJHEBHOW XHM3HU uenoBeka. be3omacHoe uc-
MOJIb30BAHKE BEUIECTB M XMMUYECKUX PEaKIuid B taboparopuu u Owity. [lepBas

moMomib IIpu XUMHUYCCKUX OXKOTI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAIoIel cpeabl (KUCIOTHBIE JOXKAM, 3arpsi3He-
HUE TIOYBBI, BO3lyXa M BOJIOEMOB), CIIOCOOBI €ro mpenoTBpaiieHus [Ipenensuas
nomyctumas koneHtpanus Bemects ([11K). Ponb xumuu B perieHun 3Koa0ru-
YecKuX MpolseM. YcuiieHne MapHUKoBOro 3¢ddexra, pa3pylieHHEe O30HOBOTO

CJI0A

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposia, KpeMHHUSI U UX COETMHEHUH B
OBITY, MEIUIIHE, TPOMBIIICHHOCTH U CEIbCKOM Xo3sicTBe. [Ipumenenne me-
TaJIJIOB U CIUIaBOB (CTajb, YYI'yH, JIOPATIOMUHHM, OpOH3a) B OBITY M MPOMBIII-
JICHHOCTHU WX coefnHeHuH. [ToHsITHEe 0 KOPPO3UN METAaJIOB, OCHOBHBIE CIIOCOOBI

3alllUTHI UX OT KOPPO3UU

6.4

[Ipupoanble UCTOYHUKHU YTIIEBOJOPOAOB (yroiib, NIPUPOAHBIN ra3, HedTh), Ipo-

NYKTHI UX nepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

7.1

[lepBoHaYanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTie-
pozaa (MeraH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCycHas kucinora). [To-
HATHE 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KHUPaxX, OENKax, yriieBoJax — H UX Po-
JIM B )KM3HH YEJIOBEKa

Pacuérter:

o ¢popMyaM XUMHYECKUX COSTUHEHUHN




7.2

Macchl (MaccoOBOI) I0JIM paCTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOINYECKOE OBECHEYEHHUE OBPA3OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e Xumus, 8 kinacc: 6a30BbIil ypoBeHb: yueoHuk / C. C. ['abpuensn, U. T'.
octpoyMoB, C. A. CrankoB. — 7-e u3a., crep. — Mocksa: [Ipocsemenue. 2025.

o Xumus: 9-i kinacc: ba3ossiit ypoBens: yueonuk / O. C. 'abpuensn, U. T
ocTpoyMoB, C. A. CrnagkoB. — 7-e u3n., crep. — Mocksa: [Ipocsemenune. 2025.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e COOpHUK 3a/1a4y M ynpaxHeHud mo xumuu: 8 kiacc/ Ps6os M.A., U3na-
TEIIbCTBO «DK3aMEH

e 3aueTHble paboThl o xuMmuu: 8 kiacc/ boposckux T.A., M3narenscTBO
«IK3aMEH»

e KOoHTpOJbHBIE U TIPOBEPOYHBIC PabOThI o XxuMuu: 8 kiacc / [llumapea
I'. A., JaBeimoukuHa C. B., U3maTenbcTBO « IK3aMEH.

e Xumusi. 8 KJlacc: moypouHbie miansl o yueonuky I'. E. Pyasurtuca, @. I
O®enbamana / KuszeBa M. B. M3gatenbcTBO «YUUTENDbY.

¢ 3ayeTHbIe paboThl o xumuu: 9 kmacc/ boposckux T. A., U3paTenscTBO
«IK3aMeER.

e Xumus. 9 kjacc: noypounblie miansl 1o yueonuky I'. E. Pyasurtuca, @. I
®enpamana/ Kuszera M. B. UznatenbcTBO «YUuTEbY.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

e Nudoypoxk. URL: https://infourok.ru/
e Poccniickas snmektponHas mkona. URL: https://resh.edu.ru/
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