


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTAB-
JileHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelb-
HOW TMpOrpaMMBbl OCHOBHOTO 00Iero obpa3zoBanusi, mnpeactaBieHHbIX B PI'OC
00O, a Taxxe Ha OCHOBE (perepabHON paboueil mporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHIEMIMK TpernojaBaHusl y4eOHOro mpeamera «XuMus» B oOpa3oBa-
TEJBHBIX Opranu3anusx Poccuiickoint Oenepanumu.

[Iporpamma 1o xuMuu 1a€T NpeacTaBICHUE O LETsAX, o0Iel cTpaTeru o0y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIIMXCS CPEJCTBAMH YUEOHOTO TpEeaMeTa,
yCTaHaBIMBAET 00s3aTENIbHOE MPEIMETHOE COJEp)KaHUE, MpeayCMaTpUBaeT pac-
MpEAEICHUE €ro Mo KjlaccaM U CTPYKTYPUPOBAaHHWE IO pa3lieslaM M TeMaM IIpo-
IpaMMBbI [10 XMMUH, ONPEIEISAET KOJIMUYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTH-
KM COAEpKaHUs, PEKOMEHIYEMYIO ITOCIEA0BATEIPHOCTh U3YYEHNUS XUMHH C Y4E-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYarOIIMXCs, ONMpPEnessieT BO3MOKHOCTH MpeaMera
JUIS peaiu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa30BaHHUs, a TaKkKe TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE LI€JIeH U3y4eHHUs IIPEeAMETa U OC-
HOBHBIX BHUJIOB y4€OHO-II03HABATEIBHOM JEATEIbHOCTH 00YYaIoIEerocs 1mo ocBoe-
HUIO y4eOHOI0 COJIepIKaHuU.

3HaHWE XMMHHU CIIY>)KUT OCHOBOHM Il (JOPMUPOBAHUS MHUPOBO33pEHUSI 00Y-
YarOUIErocs, €ro NpeiCcTaBICHUd 0 MaTEpUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UTpalOT (POpMUPYEMbIE XUMHEH MPEACTABICHHS O B3aUMOIIPEBPALICHUIX YHEPTUU
¥ 00 SBOJIOLMHU BEUIECTB B MPUPOJE, O MyTAX PEIICHHS INI00ANbHBIX MPOOJIEM yC-
TOWYHUBOTO PA3BUTHS UYEJIIOBEYECTBA — CHIPHEBOM, DHEPr€TUUECKOW, MUIIEBOU M
9KOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET peain3alii BO3MOKHOCTEH ISl caMOpa3BUTHS U (POpMUpPOBa-
HUS KyJIbTYpbI IMYHOCTH, €€ 0011el U (PYHKIIMOHATBHOW rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS] U TBOPYECKHX CIIOCOOHOCTEN
00y4aroluxcs, HaBbIKOB UX CAMOCTOATEIbHOU y4eOHOM J1eATENbHOCTH, dKCIEpHU-
MEHTAJbHBIX U UCCIEIOBATENbCKUX YMEHHI, HEOOXOJMMBIX KaK B MOBCEIHEBHOMN
YKU3HU, TaK U B MPOPECCUOHANBHON IeATENbHOCTH;

3HaKOMHUT €O CIEeNU(UKON HaydHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJISiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYaIOINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHUMHHM OOECIEYMBAIOTCS CHEIU(pUKON
coJlep KaHusl Y4eOHOro MpeaMeTa, KOTOPBIA SIBISETCS MEJaroru4ecku aganTHpO-
BaHHBIM OTpakeHHEM 0a30BOI HayKH XMMHH Ha OINpeAeTIEHHOM 3Tare e€ pa3Bu-
THUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MTOHATUN XUMUHU, OCHOB HeE-
OpTraHWYECKON XUMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYMMBIX MOHSATHUNA OpraHuYe-
CKOM XMMUHU.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO0 MPUHIIUITY MOCIIEI0Ba-
TEJIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEICTABICHUN Pa3HOIO
YPOBHSIL:

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMW,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— MPEJCTABICHUN 00 AIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B PACTBO-
pax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJY-
YEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIENOBATEIHLHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHH CIIOCOOCTBYET (hOPMHPOBAHUIO TIPEICTAB-
JIEHUS O XMMHUYECKOW COCTABJISIIONIEH HAYYHOM KAPTHUHBI MUpPa B JIOTUKE €€ CHC-
TEMHOM MPUPObI, IECHHOCTHOTO OTHOIIEHUS] K HAYYHOMY 3HAHHMIO U METOJAaM IO-
3HaHUS B Hayke. M3yyeHrne XMMUM MPOUCXOIUT C IPUBIICUCHUEM 3HAHUM W3 PaHEe
U3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyx)aromuii Mup», «buosorus. 57 kimacce»
n «Pusunka. 7 Kiaccey.

[Ipy U3ydeHUH XUMHH MPOUCXOIUT (HOPMUPOBAHUE 3HAHUM OCHOB XHMMHYE-
CKOM HayKH KakK 00JaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOUN JesATeIb-
HOCTH YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIUX (PaKTOB, MOHSATUH, 3aKOHOB M TEOPETHUUYECKUX TMOJOKECHUM, TOCTYT-
HBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKU, B TPUOOIIICHUH K
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Hay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUU BEIIECTB U XMMHUUYECKUX PEaKIHii, B
GbOopMHUpPOBAaHUY Y PA3BUTHH MO3HABATEIBHBIX YMEHUM W UX MPUMEHEHUH B yueO-
HO-TI03HABATEIBHON M yueOHO-HCCIIEeI0BATEIbCKON IeATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 6€30MaCHOTO OOpAIlleHUsI C BEIIECTBAaMH B TTOBCEAHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (hopMHpOBaHHE UHTEIUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM000-
Pa30BaHMIO, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHSATUIO PELIEHUN, CIOCOO-
HOM a1anTUPOBATHCS K OBICTPO MEHSIOIKUMCS YCIOBHSIM KU3HU;

— HAamNpaBJICHHOCTh OOYYEHMs] Ha CHUCTEMAaTUYeCKOe MpUOOIIeHHe 00ydaro-
IIUXCSL K CaMOCTOSITEIbHOM IMO3HABATEIBHOW JEATENbHOCTH, HAyYHBIM METOJaM
MO3HAHUSA, (DOPMUPYIOIIUM MOTHUBAIIHIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUMU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTIbITa Pa3HOOOPA3HOU NEATETLHOCTH, TO3HAHUS U CAaMOTIO3HAHUS, KIIOYEBbIX Ha-
BBIKOB (KJIFOUEBBIX KOMIIETCHIIN), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE IS pas-
JIMYHBIX BUIOB JACSATEILHOCTH;

— opmupoBaHue o01IeH PYHKIMOHATBHOW U €CTECTBEHHO-HAYYHOUM IpaMoT-
HOCTH, B TOM YHCJIC YMEHUN OOBICHATH U OLICHUBATH SBJICHUS OKPY>KAIOIIETO MHU-
pa, UCTOJIb3Ysl 3HAHUS U OMBIT, MOJYYEHHBIE TPU U3YUYECHUN XUMUU, IPUMEHSATh UX
MIpU pelieHuu poOJieM B MOBCETHEBHOM KU3HU U TPYAOBOU €SI TEIHLHOCTH;

— (popmupoBanue y oOy4aromuxcsi TYMaHUCTUYECKUX OTHOILIEHUM, MOHUMA-
HUS IEHHOCTU XUMHUYECKUX 3HAHUU ISl BHIPAOOTKU SKOJOTUYECKH Iiesiecoo0pas-
HOTO TIOBEJICHUSI B OBITY M TPYAOBOW NEATEILHOCTH B IIEJIAX COXPAHEHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U Ca-
MOBOCIIMTaHUIO HA OCHOBE YCBOCHHSI 00IEUET0OBEUYECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpOo(Hiis U HAMIPaBICHHOCTH JaJIbHENIIIEro O0ydYeHHUS.

OO11ee YnciI0 YacoB, OTBEAEHHBIX JIJISI U3YUYEHUSI XUMUHU HA YPOBHE OCHOBHO-
ro oduiero odpazoBanus, coctaBisier 136 yacos: B 8 kinacce — 68 yacos (2 vaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHUE Be-
niectB. [loHsiTHEe 0 MeTOmax mo3HaHus B XuMuU. UYuctele BemecTBa u cMecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JEMEHTBI. CHMBOJIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U coKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi ¢opMyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3a-
KOH TMOCTOSHCTBa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHocH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M YUCJIa CTPYKTYPHBIX €UHUIL BeulecTBa. Pacuérel mo ¢hopmynam xumMuue-
CKHX COETUHEHHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYECKHUE ypaBHeHMs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MYecKuX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX BELIECTB, HAONIOJACHUE (PU3HUYeE-
CKkMX (TUTaBJIEHUE BOCKA, TasHUE JIbJa, paCTUpPAHUE caxapa B CTyINKe, KUIIEHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHOM MPO-
BOJIOKH, B3aUMOJICMCTBUE MeJla C KHCJIOTOW) SIBIICHUM, HAOJIOICHUE U OIMCaHUE
MPU3HAKOB MPOTEKAaHUSI XUMHUYECKUX PEeaKUui (pasyioKeHHe caxapa, B3auMoJei-
CTBHE CEPHOM KHCJIOTBI C XJIOpUIOM Oapwisi, pazioxxkenue runpokcumaa meau (I1)
MIpU HarpeBaHWH, B3aUMO/JICUCTBUE KeJe3a ¢ pacTBopoM cosid meau (11), uzyuenue
CIIOCOOOB pa3/eeHus] CMeCcel: ¢ TTOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BbIITAPUBA-
HUE, TUCTUIUISIMS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH IMOBAPEHHOM COJIM, Ha-
OJII0JICHHE W OMHMCAHHME PE3yJbTATOB MPOBEACHUS OMBITA, UIUTIOCTPUPYIOLIETO 3a-
KOH COXPaHEHUs1 MacChl, CO3/IaHUe MOENIe MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BelecTBo. Haxoxaenre Kuciaopoia B mpupoje, GU3n4eckne 1 XMMHUIEeCKUE CBOM-
ctBa (peakiuu roperust). Oxcumasl. [Ipumenenne kuciopoaa. CrnocoObl MOJTyYeHUs



KHCIIOPOJia B JIAOOPATOPHH U MPOMBINUICHHOCTH. KpyroBopoT Kuciopoaa B mpwu-
pone. O30H — amoTpornHas MOAU(PUKAIINAS KUCTIOPOIa.

TennoBoit 3P PeKT XUMUIECKON peakiinu, TePMOXUMUYECKUE YPABHEHUS, K-
30- U SHAOTEPMHUYECKHE PEAKUMU. TOMIMBO: YrOjb U METAaH. 3arpsA3HEHUE BO3MY-
Xa, YCUJICHHE MapHUKOBOTO 3(PdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anmemeHT u mipocToe BemecTBo. Haxoxaenue Bogopoaa B mpupo-
ne, GU3nYecKrne U XMMHIECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI mofTydeHus. Ku-
CJIOTBI ¥ COJIH.

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusuyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbsl. Hackl-
IICHHBIEC Y HEHACHIIIEHHBIE PaCTBOPHL. PacTBOPpUMOCTH BEllIECTB B Bojie. MaccoBas
JI0JIsl BEUIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBa Bojabl. OcHOBaHusA. Ponb pac-
TBOPOB B IIPUPOJIE U B KU3HU YelioBeKa. KpyroBopoT Bozbl B pHUPOAE. 3arpsizHe-
HUE NPUPOAHBIX BOJA. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB: coJieoOpa3zytoiire (OCHOBHBIE, KUCJIOTHBIE, aM(pOTEPHBIC) U HecoeoOpa-
syromue. Homenknarypa okcuioB. uznueckue 1 XUMUYECKUE CBOMCTBA OKCHUJIOB.
[Tonmy4yeHne OKCHUIOB.

OcHoBanus. Kinaccudukanus ocHOBaHM: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanui. GU3NYECKUE U XUMAYECKUE CBOMCTBA OCHOBA-
Hui. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MeTtasuioB H. H. bekerosa. I1ony-
YEHUE KUCJIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrio3HaBaHUE W M3YYEHUE CBOMCTB KHUCJIOPOJA, HAOIIOJCHUE B3au-
MOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BOZHHMKHOBEHHS U MPEKpaIleHUs
ropenus (1mokapa), 03HaKOMJICHHE ¢ 00pa3llaMyi OKCHJIOB M OTHCAHUE UX CBOICTB,
MOJIy4eHHE, COOMpaHKe, paCliO3HABAHKUE U U3yUEHNE CBOMCTB BOJIOpoAa (ropeHue),
B3auMOJIelicTBUE Bojioposa ¢ okcuaoM meau (1) (Bo3MOXXHO MCIOIb30BaHUE BU-
JleoMaTepranoB), HaOI0IeHHe 00pa3IoB BEIIECTB KOJIMUYECTBOM | MOJIb, HCCIIEO-
BaHME OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPH-
TOTOBJIEHHE PACTBOPOB C OIPEACIEHHON MACCOBOM J10JIEW paCTBOPEHHOTO BEIECT-
Ba, B3aMMOJICHCTBUE BOJABI C METaulaMu (HATPUEM U KajbliKeM) (BO3MOXKHO HC-
MOJIb30BaHUE BHUJECOMATEPHUAIOB), UCCIIEIOBAaHUE OOpa3lloB HEOPraHWYECKUX Be-
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IIECTB Pa3JIMYHBIX KIACCOB, HAONIOIEHWE M3MEHEHUS OKPAaCKH WHIUKATOPOB B
pacTBOpax KHUCJIOT W IIeJoYell, h3yuyeHue B3aumojierctBus okcuna meau (ll) c
PacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METAJUIAMH, PEAKIUNA HEUTpaIu3aluu, 1mo-
Jy4E€HHE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO MeETaula JPYTUM M3
pacTBoOpa COJM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeimme kiac-
Chl HEOPTaHUYECKUX COCITUHEHUIN.

Iepuoanyeckuin 3akoH u llepuoamyeckasi cucreMa XHMUYECKHX IJie-
MeHTOB [I. 1. MenneneeBa. CTtpoeHue aroM0OB. XuMU4ecKasi CBsi3b. OKMCJIH-
TeJIbHO-BOCCTAHOBUTE/IbHBIC PEaKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAxX CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAJIbI, rajao-
T€Hbl, UHEPTHBIE Tra3bl). DJIEMEHTBI, KOTOPbIE 00pa3yroT aM(OTEpPHbIE OKCHJIBI U
TUAPOKCHUIBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u anuHHonepuonHas ¢opmel Ilepuonuue-
CKOU CHCTEMBI XUMU4eckux 3emMeHToB [[. . MenneneeBa. Ilepnoasl u rpyIisl.
@U3NYECKANA CMBICII MMOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEH-
Ta.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB NepBbIX 20 XUMHUeCcKUX AneMeHToB [lepuoanue-
ckou cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO IJIEMEHTA 10
ero mnojoxeHuto B [lepuonnueckou cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, Me-
TaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAM U IIEPUOAAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
AJIEMEHTOB I Pa3BUTHUS HAYKHU U npakTuku. 1. 1. MenneneeB — yu€HbIN U rpax-
JAHUH.

Xumunyeckasi cBa3b. KoBaneHTHas (HOJspHAs M HEMOJspHasi) CBA3b. DJEK-
TPOOTPULIATEIBHOCTh XUMUYECKHUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenb okucnenusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIE peakuuu. [Iponec-
Chbl OKHCJIEHUS U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IUAPOKCUA IMHKA C PACTBOPAMHU KUCJIOT U LIEJNOYEH, TPOBEICHUE OIBITOB, UILTIO-
CTPUPYIOUIUX MNPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUuil (ropeHue,
pEaKLHH Pa3IOKEHHS, COETUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanus MEXIpeAMETHBIX CBS3€M NMPU U3YYEHHH XMMHUHU B 8 Kilacce oCy-
HIECTBIISIETCS. YEpe3 MCHOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
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TaK U TOHSTHUH, SIBJISIOIIMUXCS CUCTEMHBIMHU IUISI OTIAEIBHBIX MPEAMETOB €CTECT-
BEHHO-HAy4YHOI'O LUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHaJIU3, CUHTE3, KIacCU(pUKALMS, IEPUOANYHOCTD, HAOIIOI€HUE, IKCIIEPH-
MEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIETb, SIBIICHHE.

®duszrka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TO-
Ibl, PaJMOAKTUBHOCTh, MOJICKYJIA, JIEKTPUUECKHUM 3apsijl, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, PU3NYECKUE BEJIUYUHBI, €AUHULIBI U3MEpe-
HUsL, KOCMOC, IUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAbI, TOPHBIE MOPOABI, MOJIE3-
HbI€ HCKOMAeMbI€, TOIINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX JIEMEHTOB /1.
N. Menneneera. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XH-
MUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHA, KAIBLHS U UX COETUHEHHU B
COOTBETCTBHHU C IIOJIOKEHHUEM IEMEHTOB B [leproinueckoi cucTeMe U CTpOCHUEM
UX aTOMOB.

CrpoeHune BemecTBa: BUIBI XUMUYECKOW CBSI3HU. THIIBI KPUCTAIUIMYECKHUX Pe-
METOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKON PEIIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIaccaM HEOPTaHMYECKUX COEIH-
HEHUU, TeHEeTHUYECKas CBSA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBYy yYaCTBYIOUIMX B PEAKIMH BEILIECTB, IO TEMJIOBOMY 3 dexTy, o uzme-
HEHHUIO CTENEHEH OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, IO yda-
CTUIO KaTajnu3aropa). DK30- U HHAOTEPMHUYECKUE PEAKIUHU, TEPMOXHUMHUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocT xumMudeckor peakuuu. [loHsiTue 00 0OpaTUMBIX U He-
00paTUMBIX XUMUYECKUX peakiusaxX. [loHATHe 0 TOMOreHHBIX U FeTEePOreHHbIX pe-
akiuax. [lonstne o karanuse. [lonstne o xumMuueckom paBHOBecHU. DaKTOPHI,
BIIUSIOIINE HA CKOPOCTh XMMHUYECKON pPEaKIMH U MOJOKEHHE XMMHYECKOTO paB-
HOBECHS.

OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, AJIEKTPOHHBIA OajlaHC OKHC-
JIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHNE ypaBHEHUN OKACIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH C UCIIOJIB30BAHUEM METO/1a HJIEKTPOHHOTO OajlaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIIA0BIE JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE U COKpAIEHHBIE NOHHBbIE ypaBHEHMs peakuuil. CBONCTBAa KHUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApPONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anmasa), CJI0KHBIX BELIECTB (XJ10-
puaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKUUU OT
BO3JICHCTBUS pa3NUYHbIX (DAaKTOPOB, UCCIIEJOBAHUE AJIEKTPOMPOBOJIHOCTH PACTBO-
POB BEILECTB, IIpoLEcca TUCCOLMALNN KUCIIOT, IIeJouel U coei (BO3MOXKHO HC-
II0JIb30BaHUE BUJIEO MATEPUAIIOB), MPOBEACHUE ONBITOB, WILTIOCTPUPYIOIIUX MPH-
3HAKU MPOTEKAHMs PEaklUii MOHHOro oOMmeHa (0Opa3oBaHHME OCaJKa, BBIACICHUE
rasza, o0Opa3zoBaHUE BO/JIbl), OIBITOB, WUIIOCTPUPYIOIMINX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHHEe, pPEaKUUU Ppa3JI0KEHUS, COCIUHEHUs),
pacro3HaBaHNe HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUI Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

Hemertanibl u MX coeiMHEeHUS

OO01mast xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaK-
TEpHbIE CTENeHU OkucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBAa MPOCTHIX Be-
IIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA HA TTPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTajulaMH, HEMETaJUIaMU, 1ejaoyaMu). XaopoBoaopo. CosisiHas KACI0Ta, XUMH-
YECKHUE CBOMCTBA, MOJIyYeHUE, TPUMEHEHHE. JIeHCTBHE XIIOpa U XJIOPOBOIOPOIa HA
OpraHu3M YesoBeka. BaxxHenme XJopuasl U UX HAX0XKACHHE B PUPOJIE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMuYeckue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas kucnota, pu3nUecKre 1 XMMHUYECKHE CBOMCTBA (00IIKe KaK MpeACTaBUTe-
JIs1 KJ1acca KUCJOT U crienuduyeckue). XuMHUUECKHE Peakiiu, JeKalie B OCHOBE
MPOMBIIIVIEHHOT'O CI0c00a MOJIy4eHHUs] CEpHOM KUCIIOThI. [IpuMenenne cepHoi Ku-
cioThel. CoJid CepHOM KUCIOTHI, KaYeCTBEHHAs peakius Ha cyibdar-uon. Haxox-
JIEHUE CEpbl U €€ COEOUHEHUN B MPUpOJE. XUMUYECKOE 3arpsA3HEHUE OKpYyXKaro-
1Ieil cpeabl COEIUHEHUSAMU Cepbl (KUCIOTHBIE JT0KIH, 3arpsI3HEHNE BO3yXa U BO-
TOEMOB), CIIOCOOBI €r0 MPETOTBPALICHHUS.



OOmas xapaktepuctuka 31eMeHTOoB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacIpOCTPAHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux (GU3NYECKUEe U XUMUYECKUE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYECKUE U XHUMHYCCKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cneruduieckue). Mcnomnb-
30BaHME HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEPAIbHBIX ynoOpeHuid. Xu-
MUYECKOE 3arpsA3HEHUE OKpYKalollehd cpeibl COCNUHEHHUSIMU a30Ta (KUCIOTHbBIE
JOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOA0EMOB). Docdop, auioTpOIHbIE MO-
mudukanuu Gochopa, pusudeckue u xummuaeckue cpoiictea. Okcuna dpochopa (V)
u (ocdopHas KUCIOTa, PU3NYECKUE U XUMHUYECKHE CBOMCTBaA, momydenue. Mc-
noJib3oBaHue (ochaToB B Kau€CTBE MUHEPAIbHBIX yI00pEHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOJIU(DHUKa-
MU, PacIpOCTpaHEHUE B Tpupoje, GU3MYECKHE U XUMUUYECKUE CBOMCTBa. AJ-
copouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriaepoja, ux (u3ndeckue u
XUMHUYECKHUE CBOMCTBA, IEUCTBHE HA JKUBBIE OPTaHU3MBI, MOJYyYE€HUE U MPUMEHE-
HUEe. DKOJIOTUYeCKHue MpobIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (1V), rumoresa
100aIbHOTO MOTETUICHUS KJIMMaTa, MapHUKOBEIN A dekT. YronbHas KuciaoTa u eé
COJIM, UX (PU3MUECKHE U XUMHUYECKUE CBOMCTBA, MOJydYeHUE U NpuMeHeHue. Kaue-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbl. Mcmonp3oBaHue kapOOHATOB B OBITY, Me-
JUITUHE, TIPOMBIIIIEHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe HCTOYHUKH YIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OCH3WH), UX POJb B OBITY U MPOMBINIUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKA BAKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yriaeBojax — M UX PO B
KU3HM YesoBeka. MarepuanbHOE €UHCTBO OPTaHUYECKUX U HEOPTaHMUYECKHUX CO-
eIVMHEHNH.

KpeMmnuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, OJYYEHHE U TPUMEHE-
nue. CoeanHeHus: kKpeMHus B npupoje. O0mme npeacraBieHus 00 OKCHUlle KpeM-
Hus (V) u xpemuueBoit kucinore. CUITUKATHI, X MCIOJIL30BaHKUE B OBITY, B TPO-
MBILIUIEHHOCTU. BaXKHEWIIMEe CTPOUTEIbHBIE MATEpHUalbl: KEPAMUKA, CTEKJIO, I1E-
MEHT, 0€TOH, kesie300eToH. [IpoGaeMbl 6€30MacHOr0 MCIOJIb30BAHUS CTPOUTEh-
HBIX MaTE€pPUAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
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UX MPOTEKAHMsI, ONBITHI, OTpaXKarolue GU3NIECKUE U XUMHUECKHE CBOMCTBA rajlo-
F€HOB U UX COEAMHEHWH (BO3MOYKHO HCIIOJIb30BAaHWE BUJECOMATEPHUATIOB), O3HA-
KOMJICHHE ¢ oOpaslaMu XJIOpUIOB (TAJOTCHHUIOB), O3HAKOMIICHHE C 0Opasimamu
Cepbl U €€ COeMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOIIO0-
JIeHuE Tpoiiecca 0OyIJIMBaHUS caxapa MoJ JEMCTBUEM KOHIIEHTPUPOBAHHOU cep-
HOM KHCJIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DPU3UYECKMMU CBOWCTBaMH a30Ta, dochopa u Hux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEpPUAJIOB), 00Opa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMMaKa, MPOBEIECHNE KaYeCTBEHHBIX PEaKlUii Ha MOH aMMOHHS U (oc-
daT-1oH U U3ydeHHE MPU3HAKOB MX MPOTEKAaHUS, B3aUMOACHCTBUE KOHIIEHTPUPO-
BaHHOM a30THOHM KHUCIOTHI C MEIbI0 (BO3MOXXKHO HCIOJIB30BaHUE BUIEOMaTepHa-
JIOB), U3yUYEHUE MOJIENEeN KPUCTAIMYECKUX PEIIETOK anMasa, rpadura, Qysiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PAaCTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJIEM M YCTPOWCTBOM NIPOTMBOra3a, MojdydyeHue, coOOMpaHue, pacro3Ha-
BAHME W M3YYEHUE CBOMCTB YTJIEKUCIIOrO ra3a, IPOBEAEHNE KaYEeCTBEHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HUE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJICHUE C NPOAYKUMEH CUIMKATHON NPOMBIIUIEHHOCTH, PEIIEHNE SKCIIEPUMEH-
TaJbHBIX 33J1a4 M0 TeMe «BakHelne HeMEeTaTbl U UX COCIMHEHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB 1. . Menne-
JjeeBa U CTpoeHHst aToMOB. CTpoeHue MeTauioB. Meraminyeckasl CBsA3b U MeTall-
JMYECKas KPUCTAJUIMYECKAS PEIETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHU Me-
TajioB. OU3NUECKHUE U XMMHUUYECKHUE CBOMCTBA MeTaJ1oB. OO0Iue Ccrocoosl momy-
4YeHUsI MeTaJUIOB. [oHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
oT koppo3uu. CruiaBsl (CTaab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHECHHE B
OBITY M IPOMBIIIJIEHHOCTH.

[[leounble MeTamuibl: NONOXKEeHUE B [leproanueckoil cucTeMe XUMUYECKUX
anemenToB [[. 1. MeHneneeBa, CTpOCHHE UX aTOMOB, HaXOXKJeHHUE B Ipupoae. Pu-
3MYECKHE U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUbl ¥ TH-
POKCHUIBI HATpUS U Kanus. [[puMeHeHne ea0uYHbIX METAJJIOB U UX COCINHEHU.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLUK: TTOJ0XKEeHUEe B [lepuonu-
YeCKOM cucreMe xuMudeckux siemeHtoB JI. M. Menneneesa, crpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. OU3NYECKHEe U XMMHYECKUE CBOWCTBA MarHus U
Kanblus. BaxkHelive coenuHeHUs Kalblusg (OKCHI, THAPOKCUI, coiu). JKeécT-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUs!.

11



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpO€HME aTOMa, HAXO0XKACHUE B Ipupoe. PU3ndecKkrue u Xu-
MUYECKHE CBOICTBa amiOMUHHUSA. AM(pOTEpHbIE CBOMCTBA OKCHAAa M THIPOKCHIA
QIIFOMUHUS.

Keneso: nonoxxenue B Ilepuoanyeckoi cucreMe XUMUYECKHUX dJIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOXKJICHUE B pupoJe. PU3NUECKNE U XUMHU-
YeCKUe CBOMCTBA Xkee3a. OKCHIbI, THApOoKCcHabl i conn xkeie3a (1) u sxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE ¢ 00pa3llaMi METAJJIOB U CIUIABOB, UX (PU3NUYECKUMH CBOMCT-
BaMHM, U3yUYECHHE PE3YyJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BAHUE BH-
JIEOMaTEPUAIIOB), OCOOEHHOCTEN B3aMMOJIEHCTBHSI OKCUA KAJIBLIMSI M HATPUS C BO-
7oi (BO3MOKHO HCIOJIb30BaHUE BHUIEOMATEPUAIIOB), HUCCIEAOBAHUE CBOWCTB XKE-
CTKOM BOJbI, MIpOIIECCa TOPEHMS JKele3a B KUCIOPoe (BO3ZMOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), NMPU3HAKOB NPOTEKAHUS KAUYECTBEHHBIX PEaKUUMid HAa HOHBIL:
MarHusi, Kajublus, aqtoMuHus, muHka, xkeneza (1) u xenesa (I1), mequ (1), Ha-
OJIFOJIEHHE U ONHMCAHKUE MPOLECCOB OKPAIIMBAHUS IJIAMEHN UOHAMU HATPUS, KaJIUs
U KaJblus (BO3MOXKHO HCIIOJI30BAHME BHJIEOMATEpUANIOB), UccieqoBaHue aM(o-
TEPHBIX CBOMCTB T'MIAPOKCHAA AJTOMUHHS W THIPOKCUAA LIMHKA, PEIICHUE JKCIIe-
pPUMEHTAIBHBIX 33]1a4 MO0 TeMe «BakHelme MeTaibl U X COETUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa 1 Marepuaisl B IOBCEIHEBHOW XU3HM 4YeoBeKa. besonmacHoe nc-
M0JIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momorip npu Xu-
MHUYECKHUX OKOT'aX U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycThUMas
KOHLeHTpanus BeuecTs, aanee — [[JIK). Poias XxumMun B pemieHu 3K0JI0rHYeCKUX
po0Iem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuasnoB (CTEKJIO, CIJIaBbl METAIOB, MOJUMEpPHBIE
MaTepHuabl).

Mesicnpeomemmnuoie céasu

Peanuzanus MEeXIpeAMETHBIX CBSA3€H NPU U3YYEHUHM XUMUHU B 9 Kitacce ocy-
IIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TOHSTHUH, SIBJISIOIIUXCS CUCTEMHBIMHU JUISl OTIEIBHBIX MPEAMETOB E€CTECT-
BEHHO-HAY4YHOT'O LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHBIE MOHSATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaJlu3, CUHTE3, Kiaccu(UKalus, NEPUOIUUYHOCTb, HAOIOIEHUE, JKCIIe-
PUMEHT, MOJIEIMPOBAHUE, W3MEPEHUE, MOJEIb, SIBICHUE, MAPHUKOBBIN 3QexT,
TEXHOJIOTHSI, MATEPUAJIBI.
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®usuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIIUJ, U30TO-
bl, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MOTYIPO-
BOJHUKH, TUAJICKTPHUKH, (HOTODJIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHME BEIIECTBA, Ta3, pacTBOpP, PACTBOPHUMOCTH, KPHUCTAJUIMUECKAs PEIIETKA,
CIUIaBbl, (PU3UYECKUE BEIIMUUHBI, €IMHUIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCT-
BO, IJIAHETHI, 3BE3/61, CONHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIE MOPOJBI, MOJIE3-
HBIC UCKOITA€MBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyIAbTAThl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111€eT0 00pa3o-
BaHMSI JTIOCTUTAIOTCS B XO0JI€ OOy4YeHHS XMMUU B €IUHCTBE Y4EOHOW W BOCIHTA-
TEJIbHON JIEATEIbBHOCTH B COOTBETCTBHH C TPAJULIMOHHBIMU POCCHUMCKUMH COLIMO-
KyJIbTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE
npaBuJIaMd U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpoleccaM CaMOMO3HaHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBO-
JICTBOBATbCA CHUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpPHUEHTAIMH W PaCIIUpPEHUE
OMBITA JIEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HaCJIEJIMI0, TIOHUMaHUs 3HAYCHUs XUMHUUYECKOW HAyKu B KU3HHU CO-
BPEMEHHOTO 00I11eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEpHOIN MHGpOpMaIIMeil o me-
PEIOBBIX TOCTUXKEHUSIX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XWMHH, 3aWHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COIMAJIBbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IIEHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIE3HOM, y4eOHOUCCIIEeIOBATEILCKON, TBOPUECKOM U JAPYTUX BHJIAX JESATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOUW COBMECTHOM JEATENbHOCTU MIPHU BBIMOJHEHUH y4eO-
HBIX, TTO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUU XUMHUUYECKUX SKCIEPUMEHTOB, CO3/1a-
HUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHHUMAHUIO M B3aUMOIIOMOIIHU B
IpoIIecce ITOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U
MOCTYIKH CBOMX TOBAPHUILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C Yué-
TOM OCO3HAHMS TTOCJICACTBUN MOCTYIIKOB,;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIUE OC-
HOBY JIJIsSl IOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJICTaBICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI MPUPOJIBI, B3aUMOCBS3SAX YEJIOBEKa C IMPHU-
POIHOM CPENION, O PO XUMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOII0JaeMbIX MPOIECCOB U SIBJICHUH, TT0-
3HaBaTeJbHOU, HH()POPMALIMOHHOW W YUTATEIBCKOU KYJIbTYPhl, B TOM YKCJI€ HaBbI-
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KOB CAMOCTOSITETIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH,
JOCTYITHBIMU TEXHHUECKUMH CPEICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTH;

MHTEpeC K OOYUYEHHIO W MO3HAHUIO, J0003HATEIBbHOCTh, TOTOBHOCTh U CIO-
COOHOCTh K caM000pa30BaHUIO, MPOEKTHON U UCCIEAOBATEIbCKON JIESITEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HANPABJICHHOCTH U YPOBHS 00yUYeHUS B JaJIbHEHUIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 310pO-
BbI0, YCTAHOBKM Ha 3JI0POBBII 00pa3 >KU3HU, OCO3HAHUE TOCIEJCTBUNA U HENpHU-
ATHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOrojsl, HAPKOTUKOB, KypeHus), He0O-
XOJJMMOCTH COOIIOACHUS TIPAaBUIJI 0€30MaCHOCTH MPU OOpAIICHUH C XUMUYECKUMHU
BEILIECTBAMHU B OBITY U peaIbHOM JKU3HU;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3y4YeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXKEHUE K TPYAY U pe3yJbTaTaM TPYJIOBOMU JIEATEIBHOCTH, B TOM YHCIIE HA OCHO-
BE€ NMPUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XMMHH, OCO3HAHHBIA BBIOOP MHIUBHUIY-
IbHOW TPAEKTOPUU MPOAOIDKEHHUSI 00pa30oBaHUsl C YYETOM JIMUHOCTHBIX MHTEpE-
COB U CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycC-
NenHoi mpodecCuoHaIbHOM NESITEIbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€1€CO00pa3HOE OTHOLIEHUE K MPHUPOJIE KaK UCTOYHUKY HKH3-
HU Ha 3emile, OCHOBE €€ CyILECTBOBAaHMS, IOHMMAaHHE LIEHHOCTU 3J0POBOTO M
6e3omacHoro obpasa *KU3HH, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (hU3U-
YECKOMY U NCUXWYECKOMY 3/I0pPOBbIO, OCO3HAHHUE LIEHHOCTU COOJIOJCHUS MpaBuUII
0€30MacHOro MoBeACHUs Mpu paboTe ¢ BElIECTBAMU, a TAKXKE B CUTYaIUsIX, YIPO-
YKAIOILMX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEAOM, I MOBBILICHUS
YPOBHSI 3KOJOTUYECKON KYJIbTYpbl, OCO3HAHHUS TJIOOATBHOTO XapakTepa 3KOJIOTH-
YyecKuX MpoOJieM U MyTel UX PelieHus: NOoCPEICTBOM METOJI0OB XUMUH, IKOJIOTHYe-
CKOT'0 MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBAThHCS UM B MO3HABATEIIBHOM, KOMMYHHU-
KaTUBHOW M COLIMAJIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe MeTanpeaMeTHBIX pe3yJbTaTOB BBIIESAIOT 3HAYUMBIE 711 POopMU-
pPOBaHMS MUPOBO33pEHUS OOIIEHAYYHbIC TOHATHUSA (3aKOH, TEOPHS, IPUHIIMI, THIIO-
Te3a, (hakT, CUCTEMa, IPOLIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCMOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha OCHOBE 3HAHUUN W3
TUX TPEIMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHOW HAyYHOM KapTHUHE
MHUpa, U YHUBEpCaJIbHbIC yuyeOHbIEe NEWCTBUS (ITO3HABATEJIbHbIC, KOMMYHUKATHUB-
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HBIC, PETYJIATUBHBIC), KOTOPhIE 00eCIeunBaOT (HOPMUPOBAHKHE TOTOBHOCTH K ca-
MOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHON e TEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU 3Ha-
HUH: PaCKPBIBaTh CMBICI XUMHYECKUX MOHATUN (BBIICIATh UX XapaKTEPHBIC MPH-
3HaKW, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MOHSITUSIMHU ), UCIIOJIH30BATH MOH -
TUS I OOBSICHEHUS OTJCIbHBIX (DAKTOB U SIBICHUH, BEIOMPATh OCHOBAHUS U KpH-
TEepUU I KJIACCUPUKAIUA XUMUYECKUX BELIECTB U XMMUYECKUX peaKIui, ycra-
HABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKy OOBEKTaAMHU U3YYEHUS, CTPOUTD
JIOTUYECKUE pACCYX JEHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, MO aHAJIOTHU), JIE€NaTh
BBIBO/IbI M 3aKJIIOUYCHUS;

yMEHUE MPUMEHSATHh B MpoOllecce MO3HAHUS MOHATHS (IIpPEeIMETHhIE U MeTa-
MPEAMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, HMCIOJIb3yEeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUdeckas GopMmysa U ypaBHEHUE XUMHU-
YECKOW peakiuu — MpHU PEelIeHUN y4eOHO-TI03HABATENBHBIX 3a/1ad, ¢ YYETOM ITHX
MOJICJIbHBIX TIPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPH-
3HAKU U3Yy4YaeMbIX OOBEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUMA, BbI-
SBJISITH OOIIME 3aKOHOMEPHOCTH, MIPUYMHHO-CJICICTBEHHBIE CBSI3U U POTUBOPEUUS
B M3y4YaeMbIX MPOIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHUE UCIIOIH30BaTh MOCTABJIEHHBIE BOMIPOCH B KAYECTBE MHCTPYMEHTA T10-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIsl (POPMUPOBAHUS THTIOTE3BI 1O MTPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHHE OMbITA MO MIAHUPOBAHUIO, OPTAHU3AIMKU U MPOBEJICHUIO yue-
HUYECKUX DKCIEPUMEHTOB, YMEHHE HAOJIIOJaTh 3a XOJOM IpoIlecca, CaMOCTOs-
TEJIBHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, POPMYIHPOBATH 0OOOIIEHHS U BBHIBOBI
MO pe3yJjibTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIISITH OTYET O MPO-
JieJTaHHOM paboTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOMPATh, AHAIM3UPOBATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO pa3-
JUYHBIX BUJIOB U (DOPM TIpEICTABICHHUS, TTIOTYy4aeMyIO U3 Pa3HbIX HCTOYHUKOB (Ha-
YYHO-TIOMYJISIpHAs JIUTepaTypa XUMUYECKOr0 COJICp)KaHUs, CIIPaBOYHBIE TTOCOOUS,
pecypcel IHTepHETa), KPUTHYECKU OILICHUBATh MPOTHUBOPEUUBYIO U HEIOCTOBEP-
HYI0 HH(OPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIC METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEJIHHBIX 33/1a4 OMPEACIEHHOTO THUIA, MPUOOPETEHUE OIbITA B
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00JacTi MCHONB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OB-
JaJicHUe KyJbTypOl aKTUBHOT'O HMCIOJB30BAHMS PAa3IMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WJUTIOCTPUPOBATh PELIAEMbIE 3a/1a4l HECIIOKHBIMUA CXEMaMH, IHarpaMMmaMu, JOpy-
rumMu (popMamu rpa@uku U ©X KOMOMHAIIASMU;

YMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YUeOHOU M MCCienoBa-
TENbCKOW NIEATEIHHOCTH MH(GOPMAIIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO
X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEN TPUPOIHON CPELBI.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yYMEHUS 3a7]aBaTh BOMPOCHI (B XOJ€ [uajora u (Wil) TUCKYCCHUU) 1O CYIIEeCT-
By 00CyX/1aeMoil TemMbl, (POPMYIHUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBI-
MTOJITHEHUS TIPEITIOKEHHON 3a/1a4u;

YMEHHUS MPEACTABIIATh MOJIYUYEHHbBIE PE3YyJbTAaThl MO3HABATENBHOU AEATEIb-
HOCTU B YCTHBIX U MHCHbMEHHBIX TE€KCTaX; AeJaTh MPE3CHTALUI0 PE3YIbTATOB BBI-
MOJHEHUS XUMHYECKOT0 JKCIepUMeHTa (J1abopaTOpHOrO OMbITa, JIa0OpaTOPHOU
pabOTHI M0 UCCIEOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

yMEHUSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3Ha-
BaTEJIbHOM M HCCIENOBATEIBCKONW JACSATEIBHOCTH NPH PELICHUH BO3HUKAFOIIMX
npo0JyieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHHUS MO3ULUN (00CyX-
JIeHUs1, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAUHALINS COBMECTHBIX JIEH-
CTBUM, OIpPEACIICHUE KPUTEPUEB MO OLIEHKE KayecTBa BBINOJHEHHON pabOTHl W
JIPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CAMOCTOSITEIBHO COCTAaBJIATh WIM KOPPEKTUPOBAThH IIPE-
JIOKEHHBIW aJTOPUTM JIEUCTBUM IPU BBIIIOJIHECHUU 33JaHUN C YUYETOM IOIYyUYECHUS
HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIHUAX, OLIEHUBATH CO-
OTBETCTBUE MOJYYEHHOI'O PE3YJIbTAaTa 3asBJICHHOM 1I€JIM, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIOBUHU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 0053aTEIBLHOTO COAepHkKa-
HUS, YCTAHOBJIEHHOTO JaHHOU (enepanbHON pabodeil mporpammoil, BBIACINSIOT:
OCBOCHHbIE 00YYarOUIMMUCS HAYYHbIE 3HAHMS, YMEHUS U CIIOCOObI AEHCTBUM, BU-
JIbl IESITEIBHOCTH 110 TIOJYYEHUI0 HOBOTO 3HAHMSI, €r0 MHTEpIpEeTaIiH, peodpa-
30BaHMIO U TIPUMEHEHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaIIUSX.

K xoniy oOyuenus B 8 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHaIOIUXCSl YMEHHUIA:
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PACKpbIBaThb CMBICII OCHOBHBIX XMMHMYECKMX MOHSITHH: aTOM, MOJIEKYJIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaKIusl, KiIacCu(PUKaIMs peaKiuil: peakiiuu co-
CAMHEHUS], PEAKIMK PA3NIOKEeHUsI, pEaKlUU 3aMeIlleHHs], peakiiui oOMeHa,
9K30- U DHAOTEPMHUYECKUE DPEAKIMHU, TEIUIOBOM 3 EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aTOMHas OopOuTalb, paJAnyCc aToMa, Xu-
MHYECKasl CBs3b, MOJSAPHAs U HENOJSIPHAs KOBAJIEHTHAsl CBSA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas J10Jisl BeIecTBa (MPOLEHT-
Hasi KOHLIEHTpaIKsl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATUH U IPHU-
MEHSTb 3TU NOHATHUSA IIPU ONMCAHUM BEIIECTB U UX MPEBPALLCHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY /I COCTaBJIeHUs (POpMys Be-
IIECTB U YPAaBHEHUN XUMUYECKUX PEAKLINN;

OIIPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTEIEHb OKHCJICHHS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICK-
HOCTb BEUIECTB K ONpPEAeIEHHOMY KJIacCy COEIMHEHHI TI0 (popMyJiaM, BU]
XUMHUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKHUX COEJINHE-
HUSIX;

packpeiBath cMbica [lepuonnueckoro 3akona [[. 1. Menneneesa: neMosn-
CTPUPOBATh NOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYE-
CKHMX DJIEMEHTOB OT HUX MOJIOKeHUs B [leproanyueckoil cucreme, 3aKOHOB
COXPAaHEHMS  MacChl  BEUIECTB, IOCTOSIHCTBA  COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

OIKCHIBaTh M XapakTepHu3oBaTh TabInuHyo Gopmy Ilepuonnyeckoil cuc-
TE€Mbl XUMUYECKHUX DJIEMEHTOB: Pa3JINYaTh MOHATHUS «TJIaBHAsI MOATPYIIIA
(A-rpynma)» u «nobouynass noarpynna (b-rpymnma)», manble U OOJbIINE
NEPHUOJIbl, COOTHOCUTh 0003HAUYEHMsI, KOTOpble UMeIOTCs B Tabmuue «Ile-
puoanyecKas cucteMa XuMudeckux snemeHToB . 1. MenneneeBa» ¢ 4u-
CJIOBBIMH XapAaKTEPUCTUKAMU CTPOCHHUsI aTOMOB XUMHUYECKHX DJIEMEHTOB
(coctaB u 3apsj szpa, 00IIee YUCIO JIEKTPOHOB U paclpeieieHue Ux 1o
AIIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEaKUUH (110 YHUCIY U COCTABY yYaCTBYIOIIMX B PEAKLUHU Be-
IECTB, IO TEIJIOBOMY 3D (DEKTY);
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XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl ONMUCAHNE MPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpAICHUNA B pas-
JMYHBIX YCIIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MAacChl Be-
HIECTB, MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyse COeauHe-
HUS, MacCOBYIO JOJII0 BEIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOMN peaKInu;

MPUMEHSTh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEeILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, O00OOIICHHE, CHCTeMaTH3allhio0, KIacCHU(UKAIIHIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIIECTB M XUMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METOJIbI MTO3HA-
HUS — HaONIOZCHUE, U3MEPEHUE, MOJIECIMPOBAHUE, SKCIEPUMEHT (peajib-
HBIN U MBICJICHHBIN);

CJeIoBaTh MpaBWJIaM TOJIb30BAHUS XUMHUUYECKON TMOCYynoul H JiabopaTop-
HBIM 000pPYJIOBaHUEM, a TAKXKE MPaBUIIaM OOpaIlleHus C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
J0poja U KUCJIO0PO/ia), MPUTOTOBIEHUIO PAaCTBOPOB C ONPEAEIEHHOW Mac-
COBOM J10JIeH PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XU-
MUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHHUIO PACTBOPOB IIEJIOUYEH U KHU-
CJIOT C TIOMOIIBI0O UHJIUKATOPOB (JIakmyc, (peHondTasent, METHIOPAHK U

JpyTue).

K xonIy oOydeHnus B 9 kjacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHUWA: XUMUYECKHUM dJIe-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTh, DJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIIECHUS,
XUMHUYECKasl PEaKIUs, XUMHUYECKas CBs3b, TEIUIOBOM »(ddekT peakuuw,
MOJIb, MOJISPHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEAICKTPOIMTHI, AJICK-
TPOJIMTHYECKAS JTHUCCOLMAIMS, PEAKIIMH HOHHOIO0 OOMEHa, KaTau3aTop,
XUMHUUYECKOE PaBHOBECHE, OOpaTUMbIe U HEOOPATUMbIC PEAKIIUU, OKUCITHU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKHUCIUTEINb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(pOTESPHOCTh, XUMUUICCKAs
CBs3b (KOBaJIGHTHAs, MOHHAS, METANIMYECKAs ), KpUCTAJINYECKash PereT-
Ka, KOPpPO3Wsi METAJUIOB, CILJIaBbl, CKOPOCTh XMMHUYECKOM PEaKIUU, Ipe-
nenbHO nomyctuMas konnentpauus [1/IK BemecTsa;
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WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX MOHATUA WU MPHU-
MEHATH 3TU NOHATHUS IPHU ONIMCAHUU BELIECTB U UX MPEBPALICHUI;
UCITIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY /I COCTaBJIEHUS (POpMys Be-
HIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUN;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3JIU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIpesae-
AEHHOMY KJIaCCy COCIMHEHHM 10 (opMysIaM, BUJI XUMHUIECKOU CBS3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMYeCKasi)) B HEOPraHMYECKUX COETUHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpe/ibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COEAUHEHUN, TN KPUCTAIUIMYECKON PEIETKU KOH-
KpPETHOT'O BELIECTBA;

packpeiBatTh cMbIci llepruoanueckoro 3akona Jl. . MenneneeBa u 1eMOH-
CTPUpPOBATh €r0 MOHWMAHUE: OMUCHIBATh M XAPaKTEPU30BaTh TAOJIUUHYIO
¢opmy Ilepuonnyeckoil CUCTEMBl XMMHMUYECKHUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJIaBHasi nmoarpynmna (A-rpynmna)» u «mnodooyHas noarpynna (b-
IpyIIia)y», Majble U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHUs, KOTO-
pble UMEIOTCSL B MEPHOJUYECKON TaOJIUIE, C YUCIOBBIMH XapaKTEPHUCTH-
KaM{ CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsii sA1pa,
o0111ee YUCII0 AJIEKTPOHOB U PACTIPEACICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB U
UX COECIMHEHUI B MpeJenax MaJlbIX MEPUOIOB U IIaBHBIX MOATPYII C yU&-
TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEAKLMU (110 YHUCIY U COCTABY yYaCTBYIOIIHUX B PEAKLUU BE-
IIECTB, MO TEIJIOBOMY d(PhEeKTy, M0 U3MEHEHUIO CTEIICHEW OKUCIICHUS XHU-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEHUPUUECKHE XUMHYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, NOATBEPXKAAsk ONMCAHUE IPUMe-
paMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XHUMHYE-
CKHMX pEaKLui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUECKON TUCCOIMAIMU KUCIOT, IIeJI0-
4eil ¥ coJiel, TIOJIHbIE M COKpAIIEHHbIE YPABHEHHS PEaKIIUi MOHHOTO 00-
MEHa, YpaBHEHUS PEAKUUH, MOATBEPKIAIOIINX CYLIECTBOBAHNE T€HETHY E-
CKOM CBSI3M MEXKY BEUIECTBAMU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMI TO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;
IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILECHHI B Pa3JIMYHBIX YCIOBU-
SX;

b
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BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchbl Be-
IIECTB, MAaCCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTa Mo (GopMmysie COeauHe-
HUSI, MAacCOBYIO JOJIO BEIECTBA B PAaCTBOPE, MPOBOIUTH PacUEThl MO
YPaBHEHHIO XUMHUYECKOW PEaKIInu;

coONI0IaTh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYJOH M J1abopaTop-
HBIM 000pYZOBAaHUEM, a TAK)Ke MpaBHUJia OOPAIIEHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C HMHCTPYKLUMSIMH MO BBIIOJHEHHUIO JaOOPAaTOPHBIX XUMHUYE-
CKUX OTIBITOB IO IMOJIyYEHHIO ¥ COOMPAHUIO Ira3000pa3HBIX BEIIECTB (aM-
MHaKa U yTJIEeKUCIIOro rasa);

NPOBOJUTH PEAKIIMH, MOJITBEPKAAIONINE KadeCTBEHHBIH COCTAaB pa3iny-
HBIX BELIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPUI-, OPOMUI-, HOAMI-,
kapboHat-, (ocdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aAMMOHUS U MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpPax HEOPraHUYECKUX BELIECTB;

IPUMEHATH OCHOBHBIE OTEPAIMN MBICTUTEIFHON NEATEeIPHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHUE, 00O0OIEHHE, CUCTEMATU3allMIO, BBISIBJICHUE MPHU-
YUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOWMCTB BEIECTB M XUMHU-
YEeCKUX peaklui, €CTECTBEHHO-HAyYHbIE METOJbl MO3HaHUs — HabIroje-
HUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT (peanbHbI U MBICIECH-
HBIi1).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JuaekTpoHHbIe (UU(pOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumusi — BaxkHast 00J1aCTh
1.1 €CTECTBO3HAHHMS M MPAKTHYC- 5 2 https://m.edso00.ru/A3RIT4T6X
CKOM JIESITEIbHOCTH YEIOBEKA
B
1.2 CLLECTEA H XHMITHECKHE 15 1 https://m.edsoo.ru/JOM9V8V8D
peakuuu
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
B .K B!
2.1 OSAYX. RHCIOPOAL HIOWATHE 6 https://m.edso00.ru/Q5A8K5W8Y
00 okcHuaax
B B! -
2.2 OHOPOA. LIQHBTHE O KHOIO 8 1 https://m.edsoo.ru/C4H8K6T8E
Tax M COJISIX
Boga. PactBopsl. I1o e 00
2.3 A TBOPBL. HOTATH 5 1 1 https://m.eds00.ru/F1X701B0Q
OCHOBaHMSIX
O
2.4 CHOBHPIC TIACCH! ) 11 1 1 https://m.eds00.ru/L3FAR7GOT
HEOPTraHUYECKUX COCTMHCHHI
Hroro no paszneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu

3.1

IIepnonnueckuit 3axoH u Ile-

7

https://m.eds00.ru/C911K8POM
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https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M

puoanYecKasi CUCTeMa XHUMHU-
yeckux 3yemMenToB [. 1.
MenaeneeBa. CtpoeHue
aToma

Xumnueckas cBia3b. OKuciIn-

3.2 TEIbHO-BOCCTAHOBUTEIIbHbBIC 8 https://m.edsoo.ru/W8COT2E7K
peakuuu
Hroro no pazgeny 15
PesepBHOE Bpems 3 https://m.edso00.ru/A3F7K3G1G
OBILEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

Kosaun4yectBo 4yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
IT 0 i -
1.1 OBTOPCHHE 1 YILYDICHHE SHATHIH OCHOB 5 1 https://m.edso0.ru/GOM5W9J3T
HBIX pa3ziesioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYIEC
1.2 : P eI 4 https://m.eds00.ru/R3Z9Q6GAG
peakuuii
DneKTpoauTHYecKas Jucconuanus. XuMu-
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/D5R5V404A
YEeCKHEe PEaKLUU B paCTBOPAX
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUUYECKHUX dJle-
2.1 B PAKTep 4 1 https://m.edsoo.ru/FOW1INIF5V
MeHTOB VIIA-rpynmsl. ["anorenst
OO01ast XapakTepuCcTUKa XUMUYECKHX dJie-
2.2 MeHTOB VIA-Tpynmsl. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COCIMHEHUS
OO1m1ast XxapakTepUCTHKA XUMHUYECKHUX dJIIe-
2.3 MeHTOB VA-rpynmnsl. A30T, pocdop u ux 7 1 https://m.edso0.ru/A6Y9S6H4U
COCIMHEHUS
OO1m1ast xapaKTepUCTHKA XUMHUYECKHUX dJIe-
2.4 MeHTOB |V A-rpynnsl. Yriiepoa u KpeMHUR 8 1 2 https://m.eds00.ru/Q2W5H2K5Y
Y VX COEJIMHEHUS
Hroro 1o pasneny 25
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https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxneiiine MeTamuibl U UX COCTUHEHUS 16 https://m.edso00.ru/18G6J7R9U
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
41 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro mo pazueny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypChl
padoThI padoThI
[Ipenme . Po
1 PEAMCT XHNHIL. & OIIh XHMIH B 1 https://m.eds00.ru/J4AC2VBMIV
JKW3HU yenoBeka. Tena u BemecTsa
I1
2 OFPITHE O METOAAX TOSHAMMA B 1 https://m.edsoo.ru/P108A5C6T
XUMHAH
[IpakTuueckas padora Ne 1 «IIpa-
0 0
3 BHH’C} PABOTH B AELOpaTOpHit 1 1 https://m.edso0.ru/O5G3EQD8Y
npuéMbI 0OpaleHus ¢ 1abopaTop-
HBIM 000pYZOBaHUEM»
Yucrele BemiecTBa 1 cMecu. Crio-
4 MOTPIC BEMECTRA 1 e VH m 1 https://m.edsoo.ru/X1A2E3M8R
COOBI pa3fieNieHus: cMeceit
[IpakTuueckas padbora Ne 2 «Pa3-
5) JieJieHne cMecei (Ha mpuMepe ouu- 1 https://m.edso0.ru/R6W6Z8F9X
CTKHU TIOBApEHHOW COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7TR108H1L
XUMHUYECKUE AIEMEHTHI. 3HAKU
7 (CMMBOJIBI) XHMHYECKHUX dJIEMEH- 1 https://m.edso0.ru/W3U6Q6D7W
TOB
8 [IpocTeie u clnoxHBIE BENIECTBA https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE https://m.edsoo.ru/EOD1L5N1N
3aK0OH TOCTOSTHCTBA COCTaBa Be-
10 1 https://m.edsoo.ru/I3Y2G1RAC

IECTB. XuMH4eckasi popmyra.
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https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

BaneHTHOCTh aTOMOB XMMHUYECKUX
9JICMCHTOB

11

12

13

OTtHocuTeNnbHAsI aTOMHAs Macca.
OTtHocuTeNnbHAS. MOJIEKYJIISIPHAS
Mmacca

MaccoBas J0JIsI XUMHYCCKOT'O 3JIC-
MEHTAa B COCAUMHCHUU

KonunuecTBo BemectBa. Modb.
MousipHast macca

https://m.edsoo.ru/FON3S0A9I

https://m.edsoo.ru/J6A9W4P1J

https://m.edso0.ru/C2J5K415X

14

15

16

duznyeckre 1 XUMHUUECKHE SIBJIe-
HUg. XUMHdecKas peakuuga

[Tpu3HaKu U YCIIOBUS MPOTEKAHUS
XUMHAYECKHX PEaKITHi

3aK0oH COXpaHEHHUsI MacChl Be-
ecTB. XUMUYECKUE YpaBHEHUS

https://m.edsoo.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K60

https://m.edsoo.ru/P7V8A5Z3D

17

18

19

20

Beruncnenus konmdecTBa, Macchl
BEILIECTBA 10 YPABHEHUSAM XUMHU-
YECKHUX PeaKLui

Knaccudukanus XuMHuecKux pe-
aKIMi (COeAMHEHUS, PA3IOKEHUS,
3aMeIIeHHs, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0eHne u
cucTeMaTH3alus 3HaHUH

KonTponbnas padora Nel mo teme
«BemecTBa 1 XUMHUECKUE peaK-
1807008

https://m.edsoo.ru/\W9S8Y 7727

https://m.edsoo.ru/KOP1L4R1W

https://m.edsoo0.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H

21

JIyX — CMECH I'a30B. TaB
Bos cMech rasoB. Cocta

https://m.edso0.ru/M6A7YOWT7S
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https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

Bo3ayxa. Kucnopon — anemenT u
npoctoe BeuiecTBo. O30H

22

du3nuecKne U XUMHUUECKUE CBOI-
CTBa KHUCIIOPOJa (peaKIuu OKuce-
Hus, ropenune). [lonarue 06
OKCHAaxX

https://m.edso0.ru/O0Q4H1U5T

23

24

25

CriocoOBbI MmoTydeHHst KHCIOPoaa B
1abopaTopuu U IPOMBIIIUICHHOCTH.
[IpumeHeHune kucnopoaa

TennoBoi 3 PeKT XUMUIESCKOM
peaKIyu, TOHSATHE O TEPMOXUMHU-
YEeCKOM YPaBHEHUH, SK30- U IHJIO-
TEPMHUYCCKHUX PEaAKIIHIX

TomnuBo (HedTh, Yroib U MeTaH).

3arps3HeHue BO3lyxa, CIOCOOBI
€ro MPEeJOTBPAICHHUS

https://m.edsoo.ru/F8Q2D2X3H

https://m.edsoo.ru/Z6H4G9D8W

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTuueckas padora Ne 3 o Te-
Mme «llonydenue u coOupanue Ku-
CJIOpOJ1a, U3YYEHHUE €0 CBOMCTBY»

https://m.edso0.ru/J2X0TOAOD

27

28

29

Bonopon — anemeHT u npocroe
BelecTBO. HaxoxaeHnue B mpupoie
du3znuecKknue U XuMUUECKUE CBOM-
cTBa Bogopoaa. [Ipumenenue
BOJIOpOJIA

IlonsiTHE O KMCIIOTaX U COJIIX

https://m.edsoo.ru/I8SD2B5D7A

https://m.edso0.ru/Q0A7R7W60

https://m.edsoo.ru/N711U1E4]

30

31

Crnoco0bl mosTy4eHnst BOAOPO/ia B
naboparopuu

[TpakTuyeckas padora Ne 4 1o Te-

https://m.edsoo.ru/F4AW6U5050

https://m.edsoo.ru/A8D2B602Z
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https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z

Mme «llomydyenue u cobupanue Bo-
J0pOJia, U3YYCHUE er0 CBOMCTB»

32

33

34

ModnsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Brrancienus 00bEMa, KoJIMuecTBa
BEIIIECTBA rasa M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

Brruncienus o05EMOB ra3oB MO
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKO0HA 00HEMHEBIX OTHOIIIEHHI ra-
30B

https://m.edsoo.ru/W4Y 1W4W8C

https://m.edsoo.ru/LOW2K9QS8lI

https://m.edsoo.ru/M7G2D2E3H

35

duznueckre 1 XUMHUYECKUE CBOU-
CTBa BOJEI

https://m.edsoo.ru/F3S5H7H9U

36

37

38

39

CocraB ocaoBaHwuii. [Tlousitue 00
AHIAUKATOPax

Bona xak pactBopurens. Hacsl-
LICHHBIC ¥ HEHACBILEHHBIE pac-
TBOpBL. MaccoBas 10J1s BELIECTBA B
pacTBope

ITpakTuyeckas padora Ne 5 o Te-
Me «lIpurorosnenue pacTBopoB ¢
ONpeAcIEHHON MAaCCOBOU JT0JIEN
PacTBOPEHHOIO BELIECTBAY»

KonrtponsHast pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/I9M1C5U8J

https://m.edso0.ru/S7Z0N3W2D

https://m.edsoo.ru/LOV7UG6I6H

https://m.edsoo.ru/Y3C8C9C8Z

40

41

OKcupl: cOCTaB, KJIacCUpUKAI,
HOMEHKJIaTypa

ITonyyenue u XMMHUYECKUE CBOMCT-

https://m.edsoo.ru/D1A6N2B9L

https://m.edsoo.ru/E3USHIW8V
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https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V

Ba KHCJIOTHBIX, OCHOBHBIX U aM(bO-
TEPHBIX OKCUI0B

42

43

OcHoBaHUs: COCTaB,
KJaccuUKaIus, HOMCHKIIATypa

[TonydyeHue 1 XUMHUYECKHUE CBOMCT-
Ba OCHOBAHUU

https://m.edsoo0.ru/C9Z0E9N8V

https://m.edsoo.ru/W5V20Q8K1E

44

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

46

47

[Tonyyenue u XMMHU4YECKHE CBOMCT-
Ba KUCJIOT

Conu (cpenHue): HOMEHKIATYpA,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOMCTBa

[IpakTuueckas padora Ne 6. Peme-
HUE SKCIIEPUMEHTAIBHBIX 3aj1a4 110
Teme «OCHOBHBIE KJIacChl HEOpra-
HUYECKUX COCTUHEHUI

https://m.edsoo.ru/B5C1L3L6M

https://m.edsoo.ru/J4AB9Q5E1X

https://m.edsoo.ru/E9QX4K8F7W

48

['enernueckas cBsI3b MEXKy Kilac-
CaMM HEOPTraHUYECKUX COEUHE-
HHUU

https://m.edsoo.ru/HOU5D6A0C

49

50

51

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

KontponsHast padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPraHUYE-
CKHMX coelMHeHuN"

HepBHe IOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I
XUMHUYECKHUX 31eMEeHTOB. IloHsaTHE
O Irpynimax CXOJHbIX 3JICMCHTOB

https://m.edso0.ru/Q6G9N5L4B

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7M4M9N
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https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

52

Ilepnonnueckuit 3akoH u Ilepuo-
JUYECKas CUCTEMA XUMUYECKUX
anemenToB 1. 1. MenaeneeBa

https://m.edsoo.ru/A1B9F0V6C

53

54

IIepuonsl, rpynimsl, NOATPYIIILI

Crtpoenne atomoB. CocTaB aTOM-
HBIX siiep. M30Tomsl

https://m.edsoo.ru/W30116R2U

https://m.eds00.ru/C9Q907Z73C

55

CtpoeHue 3J1eKTPOHHBIX 000J0UeK
aToMOB 3J1eMeHTOB Ilepuoanye-
ckoii cuctemsl JI. YI. MenpaeneeBa

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuka XMMHYECKOTO
3JIEMEHTA MO €ro MOJIOKEHHUIO B
[Iepunonnueckoii cucreme /. U.
Menneneesa

https://m.edsoo.ru/A9C319Z25W

S7

3nauenue [lepuoauyeckoro 3akoHa
JJIA pa3BI/ITI/I$I HaYKI/I 158 HpaKTI/IKI/I.
J1. 1. MenieneeB — y4€HBbIN, ITe-
aaror u Fpa)KI[aHI/IH

https://m.edsoo.ru/K3S31400V

58

59

60

PesepBHelIit ypok. O60011IeHNE 1
cucremMaTu3aius 3Hanuii / Beepoc-
cuicKas mpoBepoyYHas pabota

KonrtponsHast pabora Ne4 o reme
«CtpoeHue aroma. XuMudeckas
cBs3b» / Beepocceuiickas mpoBe-
pouHas pabota

3J'ICKTpOOTpI/II_IaTCJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/B9V1I14W6A

https://m.edsoo.ru/L2L4K0050Q

https://m.edso00.ru/S6R802X9B

61
62

HNonnas xumMudeckas CBsI3b

KoBanenTHast nonsipHas

https://m.edso0.ru/R201T6L4S

https://m.edsoo.ru/G9N4H4J6F
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https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F

XUMHNYCCKas CBA3b

KoBanenTHas HEIOJIsIpHasd

63 1 https://m.edsoo.ru/R5Q417S5K
XUMHUYCCKas CBA3b

64 CrelleHp OKUCIIEHUS 1 https://m.edso00.ru/S8§U900D4B
0 -

65 KHCTITEIRHO 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTAHOBUTCJILHEBIC peaKL[I/II/I

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/M3D0P4C9Y
PesepBHeIil ypok. O000IICHHE 1

g7 o CMOTHAIILE SHOUH HO TN 1 https://m.eds00.ru/S2RASBMTN
«Ctpoenue atroMa. XUMUYECKas
CBSI3bY»
P i . 0606

68 C3CPBHBIN YPOIt. LVOODIMEHHE 1 1 https://m.eds00.ru/SIR1B1L6Q
cucreMarunl3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

Ne

o/ Tema ypoka

11

KoanuecTBo 4acoB

KouTtpous
HbIE
padoThI

Bce
ro

IIpakTHye
CKHe
padoThI

Jara
usyude
HUS

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepuonnue-
CKHI 3aKOH.
Ilepuonnue-
CKas cucTeMa
XUMHYECKHUX
ajieMeHTOB /1.
H. Meunnenee-
Ba

3aKOHOMEPHO-
CTH B U3MEHe-
HUU CBOWCTB
XUMHYECKHUX
AJIEMEHTOB
MIEPBBIX TPEX
MEepPHOJIOB
Kiaccuduka-
1Sl U HOMEHK-
JaTypa Heop-
TaHUYECKUX
BEIIECTB

Bunasl xumnue-
CKOM CBSI3U U
THUIBI KPUCTAJI-
JINYECKUX pe-
METOK

KonTponbHas
pabota Nel o
teme «IloBTo-
peHue u yr-
nyOneHue 3Ha-
HHUI OCHOBHBIX
pazzienoB Kyp-
ca 8 kiacca»

https://m.edsoo.ru/\W4
Y5P2F9X

https://m.edsoo.ru/V8K
9C1C4R

https://m.edsoo0.ru/Q9Y
1Y7Z00

https://m.edsoo.ru/R9T
4R3J2H

https://m.edsoo.ru/R3U
4P4C6M

Knaccuduka-
WS XUMHYe-
CKHUX pEaKIHi

https://m.edsoo.ru/H6L
106U80
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https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/H6L1O6U8O

M0 Pa3JIMYHbIM
pU3HaKaM

ITonsarue o
CKOpPOCTH XH-
MHYECKOH pe-
akruu. ITons-
THE O TOMO-
TeHHBIX U Te-
TEPOTEHHBIX
peaKkusx

[TonsTue o xu-
MUYECKOM
PaBHOBECHH.
DaxkTopHl,
BIIMSAIONINE HA
CKOpPOCTb XH-
MHYECKOH pe-
aKIUHU U MOJI0-
JKEHHE XUMU-
YECKOI'o paB-
HOBECHUs

https://m.edsoo.ru/Y8B
8U804I

https://m.edsoo.ru/S5K
8G2A3K

OKHUCITUTENBHO

BOCCTaAaHOBHUTECII
bHBIC PCAKIITUU

https://m.edsoo.ru/G9K
901B1A

10

Teopus snek-
TPOJTUTHYE-
CKOH JHCCO-
muarmu. Cuib-
HBIE U Cla0bIe
AIEKTPOIUTHI

https://m.edsoo.ru/B0O
3F108F

11

HNounurie
ypaBHEHUS
peaKkuuit

https://m.edsoo.ru/HIN
3L8YT7G

12

XuMHUYecKue
CBOMCTBA KH-
CIIOT ¥ OCHO-
BaHUI B CBETE
MpECTaBICHUI
00 2JIeKTpOoJIU-
TUYECKOM JIHC-
COoIMaIun

https://m.eds00.ru/T3G
0X4B9l
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https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I

13

14

15

XuMHuyeckue
CBOMCTBA CO-
JIeH B CBETE
MpeICTaBICHUI
00 3JIeKTpOIIHn-
THYECKOM JIHC-
CoLMalHu
ITonsarue o
TUJIPOJIN3E
coJieit

O06o0061EeHNE U

cucTeMarus3anu
s1 3HAaHUHU

https://m.edso0.ru/S1P2
W30Q2V

https://m.edso0.ru/X90Q
4S7R5D

https://m.edsoo.ru/B3H
90Q0WON

16

IIpakTnueckas
pabota Ne 1.
«Pemenune
3KCIEPUMEH-
TaJbHBIX 3a-
Jauy

https://m.edsoo.ru/Y2C
IM4K4K

17

18

19

Kontponbnas
pabota Ne2 o
TeMe «DJeK-
TPOJIMTHYECKAS
JHCCOIHAITS.
XUMHYECKHe
peakiuu B
pacTBopax»

OOm1as xapak-
TEpUCTHUKA ra-
JIOTEHOB. XU-
MUYECKHE
CBOICTBA HA
npuMepe XJopa
XJI0pOBOO-
poxa. ConsiHas
KHCJIOTA, XH-
MUYECKHE
CBOICTRA, T10-
JTydeHue, mpu-
MEHEHHUE

https://m.edsoo.ru/A3E
5Y1K4F

https://m.edsoo.ru/L9Q
3U270U

https://m.edsoo.ru/VOY
2L.8Y0S

20

[TpakTnueckas
pabota Ne 2 mo

https://m.edsoo.ru/\V40
5C7J3Y

36



https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y

21

22

23

teMe «lloiy-
YEeHHE COJISTHOM
KHUCJIOTBI, U3Y-
qyeHue e
CBOMCTB»

Breraucnenus
110 ypaBHEHHU-
SIM XUMHYe-
CKHUX PEaKIIHH,
€CJIM OJINH n3
peareHTOB J1aH
B U30BITKE

OO6mmas xapak-
TEPUCTUKA
3JIEMEHTOB
VIA-rpymiibl

AJnoTponHbie
MoauUKaITIH
cepbl. Haxox-
JIEHUE Cepbl U
€€ COeTMHEHU I
B IIPUPO/IE.
XuMHYeCcKue
CBOMCTBA CEPBI

https://m.edsoo.ru/R8R
0J1L5A

https://m.edsoo.ru/U5K
5ES8DOV

https://m.edsoo.ru/P8X
9L2R2Y

24

CepoBogopon,
cTpoeHue, pu-
3UYECKHE U
XUMHNYCCKUEC
CBOICTBA

https://m.edsoo.ru/D1K
1F5U6P

25

Oxcuppl cepsl.
CepHast Kucio-
Ta, pusnye-
CKH€ U XUMHU-
YECKHE CBOM-
CTBa, pUMe-
HEHUe

https://m.edsoo.ru/K2C
0D1Y5W

26

XuMU4YeCcKue
peaKxIum, Jie-
JKalue B OCHO-
BE MTPOMBIIII-
JIEHHOTO CIIO-
coba mosyye-

https://m.edsoo.ru/V6V
8J2S2H
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https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/V6V8J2S2H

27

28

HUSI CEPHOM
KHUCIIOTBHI.
XuMHueckoe
3arpsisHEHHE
OKpYKaroleu
cpenbl
COCIMHEHUSIMU
cepbl
Brruncnenue
MAaCCOBOH JIOJIU
BBIXO0/Ia TIPO-
JIyKTa PeaKuu
OO6mas xapak-
TEepPUCTUKA
3JIEMEHTOB
VA-rpynisl.
A3or, pacupo-
CTpaHEHUE B
npupoze, ¢pu-
3UYECKHE U
XUMHUYECKHE
CBOICTBA

https://m.edsoo.ru/T5H
5M5C6Q

https://m.edsoo.ru/J9X6
K5ESP

29

30

31

32

AMMuak, ero
¢buznueckue u
XHUMUYECKHE
CBONCTBA, II0-
Jy4YEHUe U
MIPUMEHEHUE

IIpakTrueckas
pabota Ne 3 o
teMe «lloiy-
YEeHUE aMMUa-
Ka, U3y4eHUe
€ro CBOMCTB»

A30THas Ku-
ciota, e€ ¢pu-
3UYECKHUE U
XHMHYECKUE
CBOICTBA
Hcnonb3oBa-

HHUE HUTPATOB
U COJIEM aMMO-

https://m.edsoo.ru/A2J3
E5I5U

https://m.edsoo.ru/H8A
8A5G8V

https://m.edsoo.ru/A4S
5F4UOM

https://m.edsoo.ru/G7Y
40Q1J6P

38



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/G7Y4Q1J6P

33

HUS B Ka4eCTBE
MUHEPATBHBIX
yIOOpEeHHUIA.
XuMHueckoe
3arpsisHEHHE
OKpYyKaroleun
CpensI
COCTMHEHUSIMU
azora
docdop. Oxk-
cun pocdopa
(V) u pocdop-
Hasl KUCJIOTa,
dusnueckue u
XUMHUYECKHE
CBOMCTBa, I10-
JTy4eHHe

https://m.edsoo.ru/Q5B
0GIN3R

34

35

36

37

Hcnonn3oBa-
Hue docdaron
B Ka4eCcTBE
MHUHEpaTbHBIX
ynoOpeHuil.
3arpsi3HeHUE
MPUPOAHOMN
CpeIbI
dbocdaramu
VYraepon, pac-
MPOCTPaHEHUE
B IIpupoje, ¢pu-
3UYECKHUE U
XUMHYECKHE
CBOMCTBaA
Oxkcuapl yrie-
pona, ux ¢u-
3UYECKHE U
XUMHYECKHE
CBOMCTBA.
DKoJIoruue-
CKHe mpooiie-
MBI, CBSI3aHHbBIE
C OKCHJIOM YT-
aepona (1V)

VYronnHag Ku-

https://m.edsoo.ru/M4G
5H1P30

https://m.edsoo.ru/A9C
8F1A41

https://m.edsoo.ru/P6U
TM4KOT

https://m.edsoo.ru/T50
39



https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T

cloTa 4 €€ co-
U

1SOFAT

38

39

40

IIpakTnueckas
pabota Ne 4 o
teme "[lonyue-
HUE yTJIEKH-
CJIOTO Ta3a.
KauectBennas
peaxius Ha
KapOoOHaT-HOH'

[IepBonavain-
HBIE TOHATHS
00 opranuue-
CKHX BEIeCT-
Bax Kak o co-
CAMHCHHSIX yT-
aepona
Kpewmnuii u ero
COEIMHEHUS

https://m.edsoo.ru/P6W
9W6A4C

https://m.edsoo.ru/G50
6H6X1E

https://m.edsoo.ru/S2F3
Z4G3N

41

42

IIpakTnueckas
pabota Ne 5.
Pemenue skc-
MepUMEHTab-
HBIX 3a7a4 110
Teme «Bax-
HEHIIme HeMe-
TaJIbI U X CO-
CIMHCHUS

KonTponbHas
pabota Ne3 1o
TeMe «Bax-
HEHIIne HeMe-
TaJJIbl U UX CO-
€AMHEHUSD)

https://m.edsoo.ru/Y8B
8R2E1]

https://m.edsoo.ru/K1E
4AW5F5D

43

OOmas xapak-
TEPUCTHKA XU-
MHYECKHX dJIe-
MEHTOB — Me-
Ta/oB. Me-

TaJUTNYecKast

CBSI3b M METaJI-
JAMYecKasi Kpu-

https://m.edsoo.ru/Q5M
8X3Z6L

40



https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/Q5M8X3Z6L

44

45

CTaJNIMYeCcKas
peméTKa.
duznyeckue
CBOMCTBaA
METAI0B

XuMH4yecKue
CBOMCTBa Me-
TaJI0B. DJIEK-
TPpOXUMHUYE-
CKHUH psiJ Ha-
IPSKEHUN Me-
TaJlJIOB

Oo61ue croco-
OBl ONTyYeHUS
METAJIOB.
CrutaBbl. BrI-
YHCJICHMS T10
YPaBHCHHSIM
XAUMHUYECKUX
peakiui, eciu
OJIMH M3 pea-
TE€HTOB COJIep-
JKUT IPUMECH

https://m.edso0.ru/M7G
0F6W6K

https://m.edsoo.ru/F9S7
U4G5C

46

TTonsarue o
KOppO3UH
METaJJIOB

https://m.edsoo.ru/U4T
6B8L6C

47

48

49

50

[llenounbie
METaJITbI

Oxcunpl 1
TUAPOKCHUIBI
HATpHS U Ka-
TS

[Ienouno3ze-
MEJIbHBIE Me-
Taabl — Kajlb-
AN 1 MarHui
Baxneiimnue

COEIMHEHUSI
KaJIbIHS

https://m.edsoo.ru/E5N
OF6H7A

https://m.edsoo.ru/Q5F
4A8Z0U

https://m.edsoo.ru/R9G
4H2L5S

https://m.edsoo.ru/B5B
6SOF6R

51

0O0001eHne n
cucTEMAaTU3aIH
s SHAHUH

https://m.edso0.ru/Z8S
2E1Y6W
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https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/Z8S2E1Y6W

JKécTrocTh BO-

https://m.edsoo.ru/U4F

52 ,I[.I-)I U CIIOCOOBI 1V1POK
e€ ycTpaHeHUst
IIpakTnueckas
pabota Ne 6 o
53 teme "XKeEct- https://m.edsoo.ru/T6E
KOCTb BOJBI U 9uU2I13W
METOBI €€
ycTpaHeHus"
. https://m.edsoo0.ru/O2U
54 AnroMuHUT 1T4500
AmdoTtepHbie
CBOICTBA OK- https://m.edso0.ru/T7Z
55
CHJA U TUIPO- 619U3S
KCUaa
https://m.edsoo.ru/I2R0
56 Keneso KACOE
Oxcuaepl, ruj-
57 POKCHJIBI U CO- https://m.edsoo.ru/U2B
u xenesa (11) 913V0Q
u xenesa (1)
58 Sni(lil;zf;eain https://m.edsoo.ru/W6
. NOH8L7X
sI 3HAHUM
IIpakTrueckas
pabota Ne 7.
Pemienue skc-
NepUMEHTANIb-
59 HBIX 33784 110 https://m.edsoo.ru/J1M
4T7L4X
TeMe «Bax-
HEWIme me-
TaJIIbl M UX CO-
ITMHCHUS
Brrunciaenus
10 YpaBHEHHU-
SIM XHMHYe-
CKHMX pPEaKLHu,
60 €CJIM OJIUH U3 https://m.edsoo.ru/F2G

pEareHToB aaH
B U30LITKE HIU
COIEPKUT
IIPUMECH.
Breraucnenus

001YOK
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https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/F2G0O1Y0K

MacCOBOM JOJIU
BBIXOJIa
MPOAYKTa
peakuu

61

O060061EHNE U
cucTeMarus3anu
s1 3HaHUU

https://m.edsoo.ru/W9F
8EI9LSN

62

Konrtponbnas
pabota Ne4 o
Teme «Bax-
HEWIINE Me-
TaJUIbl U UX CO-
€IUHEHUSD)

https://m.edsoo.ru/F1E
0K9H7N

63

BemiectBa u
MaTepHalibl B
ITIOBCETHEBHOM
JKHU3HH 4eJIOBe-
Ka

https://m.edsoo.ru/T4P
9U7D4B

64

XUMHYECKOE
3arpsi3HEHUE
OKpYKaroleun
cpenbl

https://m.edsoo.ru/COU
700M3X

65

Pois xumun B
pelIeHuu KO-
JIOTUYECKUX
npo0em

https://m.edsoo.ru/K9X
9A8TOM

66

Pe3epBHbIit
ypok. O6006-
IIEHUE U CHC-
TeMaTHU3aIus
3HAaHUU

https://m.edsoo.ru/T5K
5V6J3C

67

Pe3epBHbIit
ypok. O6006-
IICHUE U CHC-
TeMaTHU3aIus
3HAHUU

https://m.edsoo.ru/Y2B
8C4H2E

68

Pe3epBHbIit
ypok. O6006-
IIEHUE U CHC-
TeMaTHU3aIus
3HAaHUU

https://m.edsoo.ru/B3P
1R2T3V
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https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V
https://m.edsoo.ru/B3P1R2T3V

OBIIEE KOJIMYE-
CTBO HACOB IIO
I[TPOT'PAMME

68 4 7

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS OC-

HOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOM 00-
pa30BaTeJbHON NPOrpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHust

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHUYCCKUC ITOHATH)

PacKpbIBAaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSTHI: aTOM, MOJIEKY-
7a, XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
cMech (OHOpPOAHAs U HEOJHOPOHAsS), BAJIEGHTHOCTh, OTHOCUTEIbHAS
aTOMHas W MOJIEKYJIsIpHas mMacca, KOJIMYECTBO BEIECTBAa, MOJb, MO-
JSIpHAs Macca, MaccoBast A0Js1 XMMUYECKOTO AJIEMEHTA B COEIMHEHUH,
MOJIIPHBIA 00BEM, XMMHUYECKasl peakiusi, Kiaccuukaims peaxiiuii:
pEaKIM COCIUHEHHUS, PEaKIUM Pa3JIOKEHHS, PEaKIUU 3aMEIICHUS,
peakiuu oOMeHa, 9K30- U SHIOTEPMHUECKHUE PEaKIUH, TeTIOBOU (-
(dexT peakluu, pacTBOp, MaccoBasi J0Js BElECTBa (IIPOLIEHTHAs KOH-

LIEHTpaLs1) B pacTBOpPE

1.2

1.3

14

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCECKUX MOHATUU U

MPUMEHSTDH 3TH IMOHATHUS MIPU OMMCAHUU BEILIECTB U UX MPEBPAILLCHUI
HCIIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY AJII COCTaBi€HUS (GOpMYyI
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSIH-

CTBa COCTaBa, aTOMHO-MOJICKYJISIDHOT'O YUCHU S, 3aKOHA ABOl"aI[pO

1.5

1.6

OTpeNieNiATh BAJIEHTHOCTh aTOMOB 3JE€MEHTOB B OMHApHBIX COEIMHE-
HUSX
KJIaCCU(UIIUPOBATh XMMHUYECKHE peakuu (10 YHCIy U COCTaBy yda-

CTBYIOLIMX B PEaKIUH BEUIECTB, 110 TETJIOBOMY 3(PPeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJISIDHYHO U MOJIIDHYHO MACChl BC-
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IIECTB

1.8

1.9

1.10

2.1

2.2

BBIYUCIIATh MAaCCOBYIO JOJTKO XMUMHUYCCKOI'0 3JIEMECHTA I10 (bopMyne CO-

CITMHEHUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MO3HAHUS — HAOIIOICHUE,
U3MEPEHHE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peaJbHbIi M MBICICH-
HBIi1)

ITo Teme: «BaxHelne npeACTaBUTENIM HEOPTAHUUECKUX BEILIECTBY»
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSTUN: OKCUII, KUCIIO-
Ta, OCHOBAHHUE, COJIb

ONpEAENATh MPUHAMIEKHOCTh BEMIECTB K ONPEAEIEHHOMY KJIacCy CO-

eauHeHui o popmynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMHUCHIBATh) OOIME XWMUYECKHE CBOWCTBA Be-
IIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPK/Aasi ONMHUCAHUE NIPUMEpPaAMU MO-

JICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.5

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEH-
HOT'O COCTaBa, BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX IIPEBPALLCHAN

B PAa3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJIeIOBaTh TMpaBUJIaM TMOJb30BaHUS XUMHUUECKOW TOCYJ0M U J1abopa-
TOPHBIM 000pPYIOBaHMEM, a TaKXe MpaBUIaM OOpaIleHUs C BELIeCT-
BaMU B COOTBETCTBUU C MHCTPYKIHUSAMH MO BBIIOIHEHUIO JIabopaTop-
HBIX XMMHMYECKHX OINBITOB MO MOJTYYEHHUIO M COOMpaHHIO razoobdpas-
HBIX BELIECTB (BOJOPOAA M KUCIOPO/Ia), MPUTOTOBIEHUIO PaCTBOPOB C
OIpPEIENEHHON MacCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA, IIAHUPO-
BAaThb U INPOBOAUTH XUMHYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO
pPacTBOPOB II€JI0YEeH M KHUCIOT C MOMOIIbI0 HWHAWKATOPOB (JIAKMYC,

¢deHnondranen, METHIOPAHK U IPYTHE)
MIPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKOW PeaKInu

ITo Teme: «llepmogmueckuit 3akoH u [lepronnueckas cucTeMa XUMU-
yeckux onemeHtoB J[. WM. MenneneeBa. CrpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX MOHSITHH: SApO aToMma,

3J'IeKTp0HHBII71 clioit aToMa, aToMHas Op6I/ITaJ'IB, paanyc atomMa, XUMH-
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YCCKas CBA3b, MOJISAPHAsA W HCIOJIApHAasA KOBAJICHTHAA CBA3b, 3JICKTPO-
OTpULATCIIbHOCTh, NOHHAs CBA3b, HOH, KATUOH, aHHUOH, CTCIICHb OKUC-

JICHUA

3.2

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

3.3

3.4

OIKCHIBATh U XapaKTepH30BaTh TaONM4HYI0 Gopmy llepuoaudeckoit
CUCTEMBI XUMHUYECKHX JJIEMEHTOB: Pa3IMuaTh MOHITHS «TJIaBHAS T1O/I-
rpynna (Arpymnma)» u «nobounas nmoarpynna (brpymnma)y», «mansie» u

«OOIIBIITNEY TIEPUOIBI

packpsiBaTh cMbica [lepuoanueckoro 3akona /.M. MenneneeBa: ne-
MOHCTPUPOBATh MOHMMAHHUE MEPHOJUYECKONH 3aBHCUMOCTH CBOICTB
XUMHWYCCKHUX JJICMCHTOB OT HUX ITOJOXCHUA B HepHOﬂHHGCKOﬁ CHUCTC-

MC

3.5

3.6

COOTHOCHUTH 0603Ha‘leHI/I${, KOTOPBIC UMCIOTCA B Ta6J'II/II_[e «Hepnozm—
4yeCKasd CUCTEMa XUMHNYCCKHUX 3JICMCHTOB I[I/I MenpgeneeBa» ¢ 4Mciio-
BbIMH XapaKTCPpUCTUKAMHU CTPOCHUA aTOMOB XUMHYCCKUX IJICMCHTOB
(COCTaB H 3apdan aapa, o6mee YUCJIO JICKTPOHOB H PACIIPCACIICHUC UX

10 3JIEKTPOHHBIM CJIOSIM)

ONpeaAC/IAThL CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCINHCHU-

X

3.7

ONpCACIIAATE BUL XUMHUYECKOH CBS3U (KOBaJ'IeHTHaSI )51 I/IOHHaH) B HCOD-

TAaHNYCCKHUX COCANHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00-
pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuus»

11

PaCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHUH: pacTBOp, IJICK-
TPOJIMTBI, HEIJICKTPOJIMTHI, JJICKTPOJIIMTHUYCCKad AUCCconranusd, peak-
O UOHHOI'O 06MCHa, KaTaJIn3aTop, XUMHYCCKOC paBHOBECHUC, 06pa—
THUMBIC U HeO6paTI/IMI)Ie PCaKknu, OKUCIUTECIIBHOBOCCTAHOBUTCIIBHBIC
pCaKknuu, OKHCIUTCIIb, BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJIC-

HUE, aJUIOTPOIHUs, aM(POTEPHOCTh, XUMHUYECKasi CBsI3b (KOBAJICHTHAs,
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1.2

WOHHAs, METaJUTMYecKas), KpUCTANIMUECKasl PeméTka, CIUIaBbl, CKO-
POCTb XMMHYECKOHN pEaKIun
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKUX IOHATHH H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

14

1.5

2.1

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

ITo Temam: «HemeTainsl 1 ux coequHeHus» U «MeTalbl U UX COeU-
HEHUS»

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICIU(PHUECKIE XUMHUIECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOATBEP)KIasl ONMUCAHHE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHMH COOTBETCTBYIOLIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

2.4

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CJIeIOBaTh TMpaBUJIaM TMOJb30BaHUSI XUMHUUYECKOW TOCYJ0M U J1abopa-
TOPHBIM 000pYZOBaHHEM, a TaKXKe MpaBHJIaM OOpaIIeHHs C BEIIeCT-
BaMH B COOTBCTCTBUU C MHCTPYKIHUAMU I10 BBIIIOJIHCHUTIO na60paT0p-
HBIX XMMHUYECKUX OMBITOB IO MOJTYYCHHIO U COOMPAHMIO razoo0pas-

HBIX BEIIECTB (aMMHAKa U YTIICKUCIIOTO Ta3a)

2.5

IPOBOJUTH PEaKIMH, MOJITBEPXKAAOLINE KaueCTBEHHBIH COCTaB pas-
JIMYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOPHI-, OPOMUI,
uoaua, kapoonat, ¢ocdar, cunamkar, cynb(ar, THAPOKCUANOHBI, Ka-
THOHBI aMMOHWUS, WOHBl M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOUIHE B

BOJHLIX paCTBOpAaX HECOPTaHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPeNa»

3.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSTHI: HI[K BCIICCT-

Ba; KOPPO3Us METAIJIOB
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3.2

PUMEHSATh OCHOBHBIC OIEPAlUU MBICIUTEIBHON JEITEIBHOCTH —
aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IICHNE, CHCTEMATH3AIUIO, BBISBIIC-
HUC TPUYUHHO-CIICACTBEHHBIX CBSI3€H — JUIS M3y4eHHUS CBOWCTB Be-
IIEeCTB U XUMHUUYCCKHUX peaKL{I/IfI; eCTeCTBeHHOHay‘-IHBIe METOABI ITO3HA-
HUS — HAOJIOJeHUE, U3MEPCHHE, MOJICIMPOBAHUE, YKCIEPUMEHT (pe-

AJbHBIN Y MBICJICHHBIH )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumun. Poiab XMMHM B KU3HU 4YeI0BEKa. XUMHUA B CUCTEME Hayk. Te-
Ja u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE

BCIICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBEI U MOJICKYIJIBI. Xumuaeckue 3j1eMeHThl. CHMBOJIBI XHMHYECKUX 3JIEMEH-

TOB. [IpocThie U ClIOKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YICHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAsA Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MoisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHUA. KJ'IaCCI/I(I)I/IKaI_[I/ISI

XUMUYECKHUX peakluii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUIaMu
paboThl B 1abopaTopuu u npuéMamu oOpalieHus ¢ JabopaTopHBIM 000pyI0Ba-
HUEM, U3yUYeHHE U ONHCaHHue (PU3NUYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX
BEIIECTB, HaOMroAeHne (pu3nueckux (IUIaBjIeHUE BOCKA, TasHUE JIbJla, PACTUpPa-
HUE caxapa B CTYIKE, KHIIEHHE U KOHJEHCAlUs BOJIbI) U XMMUYECKUX (TOpeHue
CBEYH, IPOKAIMBAHUE MEAHON MPOBOJIOKH, B3aUMOAECUCTBUE MEJIA C KUCIOTOM)
SBJIEHUH, HA0JIIO/IEHUE U ONKCAaHUE MPU3HAKOB NMPOTEKAHUSI XMMHUECKUX peak-
Uil (pasnokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJIOpHAOM Oa-
pus, paznoxenue runpokcuna meau(ll) mpu HarpeBanuu, B3auMoieCTBUE Ke-
ne3a ¢ pactBopom conu menu(ll), uzyuenme cnocoboB pasneneHus cMmeceit (¢

IIOMOIIIbXO Mar”Hura, (bI/IJ'H)TpOBaHI/Ie, BBIITAPUBAHUC, AWCTUILIIALMUA, XPOMATO-
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rpadusi), MPOBEACHUE OYMCTKU IMMOBAPEHHON COJIM, HAOJIOJCHHE W ONMUCAHUE
pe3yJIbTAaTOB MPOBEJCHUS OMbBITA, WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsI Mac-

Chl, CO3/IaHHE MOJIEJIe MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxuneimme MMpEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — aiaeMeHT U MpocToe Be-
niectBo. HaxokneHue Kuciopoia B mpupojae, (Gpu3Mdeckne U XUMHUYECKUE
cBorictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kuciopoga. CrocoOb
MOJTyYeHUsI KUCIOpoAa B T1a0OpaTopuu W MPOMBIIUICHHOCTH. KpyroBopoT Ku-

ciopoza B npupoze. O30H — aJuioTponHas MOAUpHUKaLUs KUCIOPOoIa

2.2

TemnoBoit 3 hekT XuMUIECKON peakiuu, TEPMOXUMHUUYECKHE YPaBHEHUS, K30~
Y SHIOTEPMUUYECKHE PEeaKIMU. TOTUIMBO: Yyrojib U METaH. 3arpsi3HeHUE BO3/1yXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pyuieHue 030HOBOI'O CJI0s

2.3

2.4

2.5

2.6

Bonopon — anemeHT u npocToe BerecTBo. Haxoxkaenune Boiopoia B mpupoie, Gpu-
3WYECKUE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI momydyenus. KuciaoTsl

U COIIU
MonsipHblil 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

®usnyeckue cBorcTBa BoAbl. Boga kak pactBoputens. PactBopsl. HackimeH-
HbI€ Y HEHACBILIEHHbIE pacTBOPhL. PacTBopuMOCTh BellecTB B Bojie. MaccoBas
JIOJISI BEIIECTBA B PacTBOpe. XMMHUUECKHE CBOMCTBa BOabl. OcHoBaHus. Poub
pPacTBOPOB B MPUPOJIE U B KU3HU uyeioBeka. KpyroBoport Boasl B mpupoze. 3a-

Ipsi3HEHHE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOTHBIX BOJ

Knaccudukanus neoprannyeckux coeauHeHuii. Oxkcunpl. Knaccuduxamus ok-
CUJIOB: coJieo0pa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(pOTEepHBIE) U HECOJIE00-
pasytomue. HomeHnknatypa okcuaoB. PU3MYECKHME M XUMUYECKUE CBOMCTBA

OKCHJOB. HonyquI/Ie OKCHJIO0B

2.7

OcnoBanus. Knaccudukanust ocHOBaHMI: MIENOYM U HEPACTBOPUMBIE OCHOBa-
Hus. Homenkiarypa ocHoBanuil. Dusnueckue M XHUMHUYECKHME CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

Commu. HomeHnknatypa cosieil. @U3MYECKHE W XHMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue cosei

2.10

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COEIMHEHUI
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211

XUMHUYECKUH JKCIIEPUMEHT: KaueCTBEHHOE OIPENEICHUE COACPKAaHUS KHCIIO-
poa B BO3JyXe, MOJIy4YCHUE, COOMpaHue, paclo3HaBaHUE U U3y4CHHE CBOWCTB
KHCJIOpOo/ia, HaOIF0IeHUE B3aMMOCHCTBUS BEIECTB C KHCIOPOJOM U YCIIOBUS
BO3HMKHOBEHUS U MPEKpalleHus: TopeHus (1moxapa), 03HaKOMJICHHE ¢ 00pasia-
MU OKCHJIOB M OIIMCaHUE UX CBOMCTB, MOJyYCHUE, COOMpaHUe, paclio3HABAaHHUE U
U3y4eHHE CBOICTB BOAOPOAa (TOPEHHUE), B3aNMOACHCTBIE BOAOPOAA C OKCHIOM
Meau(ll) (Bo3MOXXKHO HCIOJIB30BaHUE BUICOMATEPHUATIOB), Habm0IeHHEe 00pas-
IIOB BEILIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHUE OCOOECHHOCTEH PacTBOPEHUS
BEIIIECTB C Pa3IMYHON PAaCTBOPUMOCTHIO, IPUTOTOBJIICHUE PACTBOPOB C OIpeie-
JEHHOW MAacCOBOM JOJIEd PACTBOPEHHOIO BELIECTBA, B3AUMOAECHCTBUE BOBI C
MeTajulaMH (HaTpUeM U KalibIleM) (BO3MOXHO MCIOJIb30BaHUE BUACOMATEpHA-
JIOB), OIpEJeNIeHHe PAaCTBOPOB KHCIOT W HIENOYEeH C MOMOUIBI0 MHINKATOPOB,
UCClieIoBaHHE 00pa3I[OB HEOPraHWYECKUX BEIECTB Pa3IMUYHBIX KJIacCOB, Ha-
OJI0/ICHHE U3MEHEHUSI OKPACKU MHUKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
u3yueHue B3aumojeiictBus okcuaa memu(ll) ¢ pacTBopoM cCepHOM KHCIOTHI,
KHACJIOT C METaUIaMH, PEaKIHi HEHTpalu3aluy, MOIydeHHEe HEePacTBOPUMBIX
OCHOBAHMH, BRITECHEHHE OJJHOI'O METAJUIa IPYTUM M3 PacTBOPa COJIU, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMe «BakHelIme KIIacChl HEOPraHWYECKHX

COEIMHEHUIT»

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucTeMa XUMHUYECKHX AJIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

3.2

[TepBble MOMBITKY KIAacCUPUKALMN XUMHUYECKUX dNieMeHTOB. [loHsATHE O TpyT-
Max CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAJUIBI, TaJloTe-
HBI, HTHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ytoT aM(POTEepHbIE OKCUIBI U
TUJIPOKCHIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHToB J1.1.
MenneneeBa. Koporkonepuoanass u giuHHonepuogHas (opmbr [lepuoanye-
CKOM cuctemMbl xuMmuueckux anemeHtoB .M. Menzaeneesa. llepuoasl u rpyi-
nbl. OU3MYECKHUIT CMBICT MOPSIAKOBOrO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI

9JICMCHTAa

3.3

Crpoenue atomoB. CoctaB aroMHbIX sjep. M3oronsl. DnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XuMudeckux 3nemeHToB [lepuonu-
yeckor cucremsl [[.M. Menneneesa. XapakTepucTUKa XUMUUYECKOTO JJIEMEHTA

110 ero noJyioxkeHuto B [lepnoanueckoii cucreme [[.M. MenzaeneeBa
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3.4

3.5

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XMMHUYCCKHUX DJICEMCHTOB, MCTAJI-
JMYSCKUX U HEMETAUIMYECKHUX CBOMCTB IIO IpyninaM U 1nepuoaam. 3HaueHUe
HepI/IO,I[I/ILICCKOFO 3dKOHa 1 HepHOI[H‘ICCKOﬁ CHUCTEMBI XUMHUYCCKUX 3JICMCHTOB

JUISl pa3BUTHS HayKU U npakTuku. JI.J1. MeHnneneeB — y4€Hbli U IpaskJaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHas U HEMOJIAPHAsA) CBS3b. DJIEKTPO-

OTpULATEIIPHOCTh XUMHUUYCCKHUX 3JICMCHTOB. Honnas cBsI3b

3.6

3.7

9 KIIACC

Kox

Crenenp okuciaeHus. OKUCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIN

XUMHUYECKUH SKCIIEPUMEHT: M3y4eHHEe 0Opas3IoB BEIIECTB METAIOB U HEMe-
TaJIJIOB, B3aUMOJIEHICTBHE I'MJIPOKCH/IA IUHKA C pACTBOPAMU KUCIJIOT U LIEJIOYeH,
IPOBEJCHUE  OMNBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPbl  OKHUCIUTEIbHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

11

Ilepuonuueckuii 3akoH. [lepuoguueckast cucteMa XUMHUYECKUX 3yeMeHToB J[. M.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XHU-
MHMYECKHUX DJIEMEHTOB IEPBBIX TPEX NMEPUOAOB, KAIUs, KAJIBLUA U UX COCIUHE-
HHUI B COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B [leprnoauueckoil cucreme u

CTPOCHUCM HUX ATOMOB

1.2

13

CrpoeHue BellecTBa: BUJbl XUMUYECKOM CBSI3U. THIBI KPUCTAIUTMYECKUX PelIé-
TOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPHUCTAJUIMYECKOW PEIIETKHA U
BHUJAa XUMHYECKOHN cBsizu. Knaccudukanus v HOMEHKIATypa HEOPTraHMYECKUX
BeIIeCTB (MEXIyHApOAHAs M TPUBHAJIbHAsS). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX COCIMHEHUW, TEHEeTHYE-

CKas CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccuukanus XuMUYECKUX peakIMi M0 Pa3IMuYHbIM MpU3HAKaM (10 YUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEII0OBOMY 3¢ (deKTy, 1o n3me-
HEHHMIO CTEMEeHEH OKMCICHUS XHMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
y4acTUIO KaTajau3aTopa). DK30- U IHIOTEPMUYECKUE pEeaKlUu, TEPMOXUMHUYE-

CKHC YPaBHCHUS. Ilonstue o CKOpPOCTH XUMHYSCKOMN pcaknuu

1.4

[Tousitue 00 06paTI/IMBIX u H606paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonstue o
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TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsiTHE 0 XUMHYECKOM PaBHOBCCHUU.
q)aKTOpBI, BJIMAOIIUMC HA CKOPOCTH XUMHUYCCKOM PCaKkMu 1 MOJOKCHUC XUMU-

YECKOI'o paBHOBCCHA

1.5

1.6

1.7

2.1

2.2

OKuCIINTENIbHO-BOCCTAHOBUTEINIbHBIE PEAKLUHU, 3JIEKTPOHHBIA OalaHC OKHUCIIH-
TEJIbHO-BOCCTaHOBUTENbHOM peakuinu. CocTaBlieHUE ypaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUi C HCHOJIb30BAHWEM METOJa 3JIEKTPOHHOro Oa-

JJaHCa

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHu3M IUCCOLMALMK BEIIECTB C Pa3IMYHbIMU BUAAMU
XuMH4eckoi cBs3u. Ctenenp quccoruanui. CHIIbHBIC U cIa0bIe dIEKTPOJIHUTEHI.
Peakuun voHHOro oOMeHa. YciIoBHs NPOTEKaHUs PEaKLUid MOHHOro oOMeHa,
IIOJIHbIE M COKpalIEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBOHCTBa KHUCIOT, OC-
HOBAaHUHU U coJiel B CBETE NpPE/CTaBICHUIN 00 3JIEKTPOIUTUYECKON JUcCOolra-

unu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O ruaposIn3e coneit

XUMHU4YeCKUH OKCIICPUMCHT:. O3HAKOMIJICHHUEC C MOACIIAMU KPUCTAJUIMYCCKUX PEC-
MIETOK HEOPTaHUYECKHUX BEIISCTB — METAJUIOB M HeMeTauioB (rpadura u anma-
3a), CJIOXKHBIX BEIIECTB (XJIOpHIa HATPHS); UCCIEIOBAaHUE 3aBUCUMOCTU CKOPO-
CTH XUMHYECKOW PEaKIMH OT BO3JCHCTBHS Pa3IMUYHBIX (haKTOPOB; HCCIIEIOBA-
HHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOIecca JAMCCOLUAIUN KH-
CIIOT, 1IeNouedt U cojeil (BO3MOKHO HCIOJIb30BaHHE BHAEOMATEPUANIOB); MPO-
BEJICHHUE OINBITOB, WILUTIOCTPUPYIOIIUX MPU3HAKU NPOTEKAHUS PEAKIUH NOHHOIO
oOMeHa (oOpa3oBaHME OCaJKa, BbIIEICHHE Tra3a, 0Opa3oBaHUE BOJbI); OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIIMIA
(ropenue, peakluu pa3ioXKEeHHs, COSAMHEHHs); paclo3HaBaHHWE HEOpraHuye-
CKHUX BCHICCTB C ITOMOMIIBO KAYECCTBCHHBIX peaKHI/II\/JI Ha MOHBI; PCIICHUEC DKCIIC-

PUMCHTAJIBHBIX 3a1a4
Hewmeramisr 1 ux COCINHCHUA

OOmias xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, Xapak-
TepHbIE cTeneHu okucieHus. CTpoeHne u (pu3ndeckue CBOMCTBA MPOCTHIX Be-
IIECTB — TaJOreHOB. XMMHUYECKHE CBOMCTBA Ha MpUMEpE XJiopa (B3auMOJEHCT-
BHE C METAJUIaMHU, HEMETaJJIaMHy, I1esaouamu). Xsnoposogopod. ConsiHast KUCI0-
Ta, XMMUYECKHE CBOMCTBA, MIOJyY€HHE, IPUMEHEHMeE. J[eficTBUE XJIopa U XJIOpO-
BOZOPOJa Ha OpraHU3M 4YesloBeKa. BajkHelime XJIopuabl U UX HaXOXJIECHUE B
pUpoie

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
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aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u ¢puznyecKkue cBOWCTBa
MIPOCTHIX BEUIECTB — KUCIOPOJA M Cepbl. AJUIOTPOIHbIE MOAU(DUKALIUN KUCIIO-
pona u cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOOpOI, CTpoeHHe, pusnue-
CKHE€ U XUMHYeckue cBoiicTBa. OKCUIBI cepbl KaK MPEIACTABUTENN KUCIOTHBIX
okcuoB. CepHasi KUCIOTa, GU3NYECKUE U XUMHUYECKHE CBOICTBa (00IIMe Kak
MPEJCTaBUTEIIS Klacca KUCIIOT U crienuduueckue). XMMUYECKHE PeaKIuH, Jie-
)Kalllie B OCHOBE IPOMBINIICHHOIO CHOco0a IMOMY4YeHUS CEPHOW KHCIOTHI.
[Tpumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs Peaklys Ha CyIb(paT-HOH.
HaxoxneHnue cepbl U €€ COEIMHEHUN B IPUPOJIe. XUMHUUECKOE 3arpsA3HEHUE OK-
py’Karouieil cpesbl COeAMHEHUAMHU Cepbl (KUCIOTHBIE JOXKIU, 3arpsiI3HEHUE BO3-

JyXa ¥ BOAOEMOB), CITIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

2.4

OO6mas xapaktepucTuka 31eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOSHUS aTo-
MOB, XapaKTEpHbIE CTEIIEHU OKUCICHHs. A30T, paclpoCTpaHEHHE B MIPUPO/IE,
¢dbusnueckre U XMMHYecKHue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (u3M4ecKre W XMMHUYECKHE CBOWMCTBA, MOJydeHHEe M HpuMmeHeHue. Comu
aMMOHHUS, UX (U3MYECKUE U XMMUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeH-
Has peaklusi Ha MOHBI aMMOHUs. A30THasl KHCJIOTa, €€ moydeHne, Gu3ndeckue
U XMMHYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENS Kiiacca KUCIOT U CIElH-
¢udeckue). Mcnonap3oBaHUE HUTPATOB M COJIEH aMMOHHUSI B KadyeCTBE MHHE-
palbHBIX ynoOpeHuil. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIeH Cpelbl COelH-

HCHHUAMU a30Ta (KI/ICJ'IOTHI)IC AO0XKIH, 3arpA3HCHUC BO3/1yXa, ITIOYBEI 1 BO}IOéMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
coiictBa. Okcua docdopa(V) u dochopHas kucinora, pU3MUECKUE U XUMUYE-
CKue cBoiicTBa, mnomyuyeHue. Vcmonbs3zoBanue @ocharoB B KadecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

Obmas xapaktepuctuka 3yeMeHToB |VA-rpynmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUsS. YTIepoJ, alIoTPONHble MOAUDU-
Kalli¥, PacIpOCTpaHEHUE B NPHUpOJE, (HU3MUECKHEe M XMMHUYECKHE CBOICTBA.
Ancop6uust. Kpyrosopot yriepozaa B npupojie. Okcuabl yriepoja, ux ¢puzuye-
CKHE W XUMHUYECKHE CBOMCTBA, ACWCTBUE HA KHBBIC OPTaHU3MBI, TIOJYYCHUE U
NpUMEHEHHEe. DKOJIOTHYECKUe TTPOOIIeMBI, CBsi3aHHbIe ¢ okcuaoM yraepona(lV);
THITOTE3a TJIO0ATBHOTO MOTETICHUsT KIIMMaTa; MTAPHUKOBEIA A (dekT. YTronpHas
KHUCJIOTa M €€ coNu, UX (PU3MYecKHe M XMMHMYECKHE CBOMCTBA, MOJy4YeHHE U
npuMeHeHne. KadecTBeHHast peakius Ha KapOoHaT-MOHBL. Vcnonp30BaHue Kap-

OOHATOB B 6LITy, MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJIbCKOM XO03sHCTBE
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2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COECTUHEHUSX
yriaepona (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, INIMLEPUH, YKCYCHAsl KUCIIO-
ta). Ux coctaB u xumuyeckoe ctpoeHue. [loHsTHE O OMONIOrHMYECKH Ba)KHBIX
BEIIECTBAX: >KMpax, OelKax, yrieBoJaX — M WX POJM B JKU3HU 4YENIOBEKa.

MaTepI/IaJ'IBHOC CANHCTBO OPraHUYCCKHUX U HCOPraHUNICCKUX COGI[I/IHCHI/Iﬁ

2.7

2.8

Kpemuuii, ero ¢u3nuecKkue U XUMHUYECKHE CBOWCTBA, MOJYYCHUE U TPUMCHE-
Hue. CoenuHeHust kpeMHUs B mpuposae. OOmme mpencraBieHus 00 OKCHe
kpemuaus(1V) 1 kpemHueBoit kuciore. CHIMKATBI, MX HCIOJIb30BaHUE B OBITY,
MEIHIIMHE, TPOMBIIUICHHOCTH. BakHEHINE CTPOUTENbHBIE MaTEepHAalbl: Kepa-
MHKa, CTEKJIO, IIEMEHT, O€TOH, >jkene300eToH. IIpoGiembl Oe3o0macHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMHYECKUN SKCIEPUMEHT: H3y4eHHE OOpa30B HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKLUHUd Ha XJIOPHUA-
WOHBI U HAOIIOJICHUE TIPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaKaronue pusu-
YeCKUEe U XMMHYECKHE CBOWCTBA TaJIOTEHOB U MX COEIMHEHUN (BO3MOXKHO HC-
MOJIb30BaHKUE BUICOMATEPUAIIOB); O3HAKOMIICHHE C OOpasnamu XJOpHAOB (Ta-
JIOTEHUIOB); 03HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUsIMU (BO3MOKHO
WCIIOJIB30BaHUE BUICOMATEPHUAIOB); HAOIIOJEHUE Tpolecca OOYTrJUBaHUS ca-
Xapa HoJ eWCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KHUCIOTHI; U3yYEHUE XUMU-
YECKUX CBOMCTB pa30aBlIEHHON CEPHOW KUCIOTHI, MPOBEACHUE KaueCTBEHHOM
peakiuu Ha cynb(dar-uoH U HAOMIOJEHNEe MpU3HAKa €€ MPOTEKaHUs; O3HAKOM-
neHue ¢ (pU3MYECKUMH CBOMCTBaMU a3zora, pocdopa u ux coenuHeHH (BO3-
MO>KHO MCIOJIb30BaHHE BUICOMATEPHATIOB), 00pa3ilaMu a30THHIX U PochOpHBIX
ya0OpeHut; moaydeHne, coOupanme, pacrno3HaBaHWe W U3YYCHHE CBOWCTB aM-
MHUaKa; IPOBEJCHIEe KaYeCTBEHHBIX PEaKINil Ha HOH aMMOHHS U Qochar-uoH u
M3y4YeHHEe TPHU3HAKOB HUX TPOTEKAHHS, B3aWMOJICHCTBHUE KOHIIEHTPUPOBAHHOMU
a30THOM KHCIOTHI C MeAbI0 (BO3MOKHO HCIOJb30BAaHUE BHUICOMATEPHAIIOB);
M3Y4YEHHE MOJeNel KPUCTAJUIMYECKUX PeIIETOK anmasa, rpadura, QymiepeHa;
O3HAaKOMIJIEHHE C TPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBHUPO-
BaHHBIM YTIEM M YCTPOMCTBOM MPOTUBOTa3a; MOJyYCHHE, COOMpaHHE, pacro-
3HaBaHWE M M3YYEHUE CBOWCTB YIJEKHUCIIOTO ras3a; MpoBEJEeHUE KAYeCTBEHHBIX
peaknuii Ha KapOOHAT- W CHJIMKAT-WOHBI M W3y4YEHUE MPU3HAKOB UX MPOTEKa-
HUS; O3HAKOMJIEHHE C MPOAYKIMEN CHIMKATHON MPOMBIIUIEHHOCTH; PEIICHHE
IKCTIEPUMEHTAIIBHBIX 337a4 10 TeMe «BakHeline HeMeTaluIbl U UX COEIUHE-

HUA»
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Merannel 1 uX COCOAUMHECHU A

3.1

OOw1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nosioxkeHus B Ilepuonuueckon cucreMe xumuueckux snemeHtos .M. Menne-
jeeBa U cTpoeHus aromMoB. CTpoeHue MeTaioB. Meramndeckas CBA3b U Me-
TaJJIM4YecKasl KpUcTajyinyeckas pemérka. DJIeKTPOXUMUUECKUM psii HanpsKe-

HUH METALJIOB

3.2

3.3

3.4

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayioB. [ToHSITHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M TPOMBILIICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbl U
TMJIPOKCUABl HAaTpus W Kaiaus. [IpyuMeHeHHe IIeJOYHbIX METaJUIOB U MX

COE€IUHEHUN

[lenouHo3eMenbHbIE METAIBI MarHUK U KaibLuii: nojoxenue B [lepuonnye-
CKOM cucreMe xuMuueckux asnemeHToB .M. Menneneesa; crpoeHue ux aro-
MOB; HaxoXJieHHe B npupoje. Puznyeckre 1 XUMUUYECKUE CBOMCTBAa MarHus u
Kanblus. BaxHeiue coequHeHUs Kaiblus (OKCHI, THIAPOKCHJ, COJH).

XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproanueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
J.1. MeHnneneeBa; CTpOEHUE aToMa; HaX0XKJICHUE B npupoae. PU3NYeCcKrue U Xu-
MHUYECKHE CBOMCTBa almtOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U THIPOKCHIA

AJITFOMUHUA

Keneszo: nonoxkenne B [lepuonnueckoi cucreme Xumudeckux 3neMenTon J[. 1.
MenzeneeBa; CTpOeHHE aToMa; HaxOXKJIeHUe B npupoze. Ouznyeckue U XuMu-
YyecKkue CBOMCTBa xene3a. Okcuabl, THAPOKcHabl U comu skeneza(ll) u xene-

3a(lll), ux cocras, cBOICTBa U OTy4YECHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILJIaBOB,
ux (u3nueckuMH CBOMCTBAMHU; U3YyYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXXHO HCIOJI30BAaHUE BUAEOMATEPHAJTIOB), OCOOCHHOCTEH B3aMMOJIEHCT-
BUS OKCHJIA KaJbIUS U HATPUs € BOJOHM (BO3MOKHO HCIOJIb30BaHUE BUAEOMATE-
pHaJIOB); UCCIIEOBAHUE CBOMCTB JKECTKOM BOABI; MpOLIECCa TOPEHMS JKele3a B
KHCJIOpoAE (BO3MOXHO HCIOJIb30BAHUE BUAEOMATEPHUAIIOB); IPU3HAKOB MPOTE-

KaHus Ka4CCTBCHHBIX peaxunﬁ Ha NOHBI (Mal" HHUA, KaJIbIIUA, aJJIOMHMHUA, TUHKA,
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xene3a(ll) u xxenesza(lll), mequ(ll); HabmroneHne u onucaHue MPOIIECCOB OKpa-
INIHWBAaHUA TIJIAMCHU MOHAMH HATPUs, KaJIUA U KaJIbLUA (BOSMO)KHO HCIIOJIb30Ba-
HUE BHJEOMATEPHAIIOB); HCCICIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA
AIIOMHHUA U THAPOKCHU A HUHKA; PCIICHHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC

«BaxkHelmme MeTaaIbsl 1 UX COCOAUHCHUA»

XUMUs U OKpy’Karolas cpeaa

4.1

4.2

Hosrie MaT€puajibl U TCXHOJIOTHH. BCI_HCCTBa n Marcpuajbl B HOBCC,Z[HCBHOﬁ
JKM3HU YeJIOBEeKa. XUMHS U 300POBLEC. be3omacHoe HCIIOIBL30BaHKE BEIICCTB U
XHUMHUYCCKUX peaKuHﬁ B 6BITy. HepBa;I ImoMomp MIpu XUMHYCCKHUX OXKOrax M

OTPABJIEHUAX

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XUMHUYECKOE 3arps3HEHHE OKpYyXKaro-
meit cpenst [1JIK. Poias xumun B permenun sxosoruueckux mnpobiem. [pupon-
HbIC HCTOYHHUKH YTJIEBOJAOPOIOB (YrOJb, IPUPOIHBINA ra3, He(Th), IPOAYKTHI UX

nepepaboTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTaJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'ILI)
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ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUSA K PE3YJIbTA-
TAM OCBOEHHUSA OCHOBHOM OBPA30OBATEJIBHOM TPOI'PAMMBbBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Koxa

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30B0-
r0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl 0C-
HOBHOI'0 0011ero oOpa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 II03HABAEMOCTH SIBJICHUH npupoabl, IOHHUMAaHUC 00BEKTUBHOM 3Ha-
YUMOCTH OCHOB XMMHYSCKOM HAyKH KakK obnactu COBPCMCHHOTI'O €CTC-
CTBO3HaHHUs, KOMIIOHCHTA 06111617[ KYJIbTYPBI U HpaKTquCKOﬁ acsa-
TCJIBHOCTH YCJIOBCKA B YCIOBUAX COBPCMCHHOI'O O6HI€CTB3; IIOHHUMa-

HHUC MCCTAa XMMHUU CPCAU APYIUX €CTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX MCCJICAOBAHUSA BCHICCTB W U3YUYCHHA XWMU-
YCCKHX peaKHHﬁ; YMCHHUEC HCIIOJIB30BATH MOICIH IJIA 00BsACHEHHS

CTPOCHHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NEATEITbHOCTH, CBSI3aHHBIX C XUMUCH U
COBPCMCHHBIMH TCXHOJIOTHUAMHU, OCHOBAHHBIMH Ha AOCTHXKXCHUAX XU-
MUYECKOW HayKH, YTO MO3BOJHUT OOYYAIOIIMMCS paccMaTpuBaTh XH-
MHIO Kak cepy cBoeit Oyayiiel mpodecCHOHaNbHON EeATeTbHOCTH U
cAenaTh OCO3HAHHBIN BHIOOP XUMHH KaK MPO(GUIBHOTO MpeAMeTa Mpu

nepexo/ie Ha YpOBEHb CPEHETO 00IIero 00pa3oBaHus

Biagenue cucteMoil XMMHUYECKUX 3HAHUN U YMEHHE IIPUMEHSATH CHC-

TEMY XUMHUYCCKUX 3HaHPII>i, KOTOpPAas BKIIFOYACT:

2.1

BOKHEHUIIINE XUMUUCCKUEC TOHATHS: XUMHYECKHUM AJICMEHT, aTOM, MOJIe-
KyJa, BEIIECTBO, MMPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOIHAS U HEOJ-
HOpPOJ/IHAsA CMECh, OTHOCUTEIIbHBIE aTOMHAsl U MOJEKYJIIpHas MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MOJIAPHBIA 00BEM, OK-
CHUJI, KHCIIOTa, OCHOBAHUE, CONb (CPeIHss), XUMHUUYECKasl PeakKlus, pe-
aKIIMMA COSIMHECHMSI, PEaKIINH PA3JIOKECHUSI, PEaKIIUU 3aMEIICHUs, peaK-
UM OOMEHa, TeTIoBOM A((eKT peakiuu, 3K30- U DHIOTEPMUYECCKHE
pEaKIu, pacTBOP, MacCcoBasl JIOJIsI XMMHUYECKOTO dJIEMEHTa B COCUHE-
HUH, MaccoBast 10JIsI U IPOLIEHTHAsI KOHIIEHTPAIUs BELIECTBA B PACTBO-

pe, Aapo aToma, SIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, pajnyc
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2.2

2.3

aToMa, BaJICHTHOCTb, CTETIEHb OKUCIICHHSI, XUMHUYECKasl CBSI3b, JIEKTPO-
OTPHULIATENILHOCTD, MOJISIPHAsl U HEMOJsipHas KOBAJCHTHAs CBS3b, MOH-
Hasl CBSI3b, METAJUTMYECKAs CBSI3b, KPUCTAJUIMYECKAsl pelETKa (aTOMHas,
WOHHAsI, METAIJTUYECKasi, MOJICKYJIspHAsi), MOH, KaTUOH, aHUOH, JJICK-
TPOJIUT U HEIIEKTPOJIUT, SIEKTPOJIUTUYECKAs] TUCCOIMALINS, PeaKIuu
MOHHOTO OOMEHa, OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKINH, OKHC-
JUTEb U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHHE, AJIEKTPOIIN3,
XUMHYECKOE PaBHOBECHE, OOpaTHUMbIE U HEOOpPATHMBIC PEAKIIUH, CKO-
POCTh XUMHUYECKOM peakiuu, kataiuzatop, 111K, koppo3us MeTtaios,

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

TCOPHUU XUMHUH: aTOMHO-MOJICKYJIApHAss TCOPUA, TCOPUS DJICKTPOJIUTU-

YeCKOH JUCCOLHAIN

Bnagenue ocHoBamMu XUMHYECKOM I'pPaMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHME MTPaBUIIbHO UCIOIb30BaTh U3yUYEHHbBIE BELIECTBA U MaTepUalbl
(B TOM 4McIIe MUHEpaJIbHbIE YI00pEHHs], METAILJIbl U CIUIABbI, IPOJYK-
Thl IEepepadOTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOAOPOJOB (YT,
HOPUPOJHOro rasza, HeTH) B OBITY, CEITBLCKOM XO3siCTBE, Ha MPOM3-
BOJICTBE U NTOHMMAaHME 3HAYEHUS >KUPOB, OEJIKOB, YIIEBOIOB AJIs Op-
raHU3Ma 4YeJIOBEKa; YMEHHE IIPOrHO3UPOBATh BIUSHHUE BELIECTB U XU-

MUYECKHX TPOILIECCOB HA OPraHU3M YEJIOBEKa U OKPYKAIOIIYIO MPH-

POTHYIO cpety

3.2

3.3

3.4

YMCHHUEC HUHTCIPUPOBATH XHUMUYCCKHUEC 3HAHUA CO 3HAHHUAMHU OPYIrUX

y4eOHBIX IPEIMETOB

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMU MCTOYHUKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHHWBATh MH(GOPMAIUIO O BEIIECTBAaX, UX Mpe-
BpaLICHUAX U IIPAKTUYECKOM IIPUMEHEHUN U YMEHUE UCIIONIB30BaTh €€

JJI pCIICHUA y‘-Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4
BHa}IeHI/Ie OCHOBaMH ITOHATHUHOTO armapara 1 CUMBOJIMYCCKOTI'O SA3bI-

Ka XHMHHM JI1 COCTaBJICHHA (bOpMy'J'I HCOPraHUYCCKUX BCHICCTB,

YPaBHEHUN XMMHWYECKUX PEAKINi; OCHOBAMU XMMHYECKOW HOMEHKJIa-
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Typbl (IUPAC 1 TpuBHanbHO#)

VYMmenne OOBICHATH CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHOI{H‘ICCKOfI

CUCTCMC C YHUCIIOBBIMH XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHNYC-

5 CKHMX JJIEMEHTOB (COCTaB W 3apsll sapa, OOIIee YUCIO AJIECKTPOHOB),
pacmpesieieHueM JJIEKTPOHOB M0 YHEPreTHUYECKUM YPOBHSM aTOMOB
MEePBBIX TPEX MEPUOIOB, KAIHS M KaIbIUs
[IpeacraBnenre 0 MEPUOAMYECKOW 3aBHCHUMOCTH CBOWCTB XHMHYE-
CKHX DJIEMEHTOB (paryCc aToMa, dJIEKTPOOTPUIIATEILHOCTH ), TPOCTHIX
6 U CIIOKHBIX BEIICCTB OT ITOJOKEHMs AJIeMeHTOB B Ilepuonnueckoi
cucteme (B MaJbIX MEPHUOAAX U TIABHBIX MOATPYIIAX) U ICKTPOHHO-
r'o CTPOCHHS aTOMa
7 YMeHue Ki1accupuIupoBaTh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTEIICHb OKHUCJICHUS XUMHUYCCKUX DIIEMEHTOB, 3apsiI
' HOHA
8.2 BUJI XUMUYECKON CBSI3U U THUIl KPUCTAJUIMYECKON CTPYKTYPHI B COEMIH-
' HEHUSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEH
9 YMeHne xapakTepru3oBaTh (GU3MUECKre U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KHCIOPO, 030H, BOJOPO, TpaduT, anMas, Kpem-
9.1 HUM, azor, pocdop, cepa, xjop, HATPHUM, Kamui, MarHUM, KaabllUH,
AJIOMUHUM, JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX pacTBOPOB (BO/Aa, aMMH-
aK, XJIOPOBOJIOPO/I, CEPOBOIAOPOI, OKCHJIBI M THIPOKCHIBI METAIIOB |—
9.9 HHA rpynm, amomunus, menu (1), uunka, xxenesa (11 u 1), okcumsr
' yraepoaa (Il u IV), kpemuus (1V), azora u docdopa (Il u V), ceps
(IV u VI), cepuucras, cepHas, a3oTuctas, a3oTHas, (ocdopHasi,
yTOJIbHASI, KpEMHUEBAsK KACIOTa U MX COJIH)
9.3 MPOTHO3HPOBATh M XapaKTePHU30BaTh CBOICTBA BEIIECTB B 3aBUCHMO-

CTHU OT UX COCTaBa U CTPOCHUS, IPUMCHCHNE BCUICCTB B 3aBUCHUMOCTHU
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OT UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMUYECKUX MpPEeBpaIlieHuit

B Ppa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3Y4YEHHBIX KJIACCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BBIYUCIATH (IIPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, Mac-
' COBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSIM XUMHUYECKUX PEAKIMi U HAXOAUTh KOJMYECTBO BeEllle-
' CTBa, 00bEM U MAcCCy PEarecHTOB HIIU MPOJAYKTOB PEaKIIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMHM METOJIaM{ HAYYHOTO IO3HAHUS (HAOIIOJCHHE, H3MEpe-
191 HUE, DKCIIEPUMEHT, MOJICTMPOBAHNE) MIPU U3YUEHUHU BEIIECTB U XUMHU-
' YECKUX SABJICHUH; yMEHUE C(POPMYITHUPOBATEH MPOOIEMY U MPEIIOKUTh
IIyTHU €€ peleHus
122 6e3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMU, XUMUYECKOU TO-
' Cyzio¥ U 1abopaTOpHBIM 000PYAOBAHHEM
npaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIAMH MTOBEICHUS B LEsIX cOepeskeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JICHCTBUSI Ha >KUBBIE OPTaHU3MBI ONpPEACTEHHBIX Be-
IIECTB, CIIOCOOOB YMEHBIIICHUS M TIPEIOTBPAIICHHS UX BPEIHOTO BO3-
JIEUCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYEeHHE U OMHUcaHue (U3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢ (UBMYECKUMH M XUMHUYECKUMH SIBJICHUSIMHU; OIBITBI, WLIIOCTPH-

pyromue nNpu3Haku MPOTCKaHUA XUMHUYCCKUX peaKL[I/Iﬁ
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13.2

U3ydeHHe crioco0OB pa3eieHHus cMecen

13.3

IMOJIYYCHHUE KHUCIIOPpOJa U U3YUCHUE €TO CBOI>'ICTB; IMOJIY4€HHUE BOOOPO-
Ja U U3y4CHUC CTO CBOﬁCTB; MOJIY4YCHHEC YIJTICKHCIIOTO ra3a U HU3ydc-

HHUEC €T0 CBOI>'ICTB; IMOJIY4CHHUEC aMMHAKa U U3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

13.7

MPUTOTOBJICHHE PACTBOPOB C OMpPEIEIEHHON MacCOBOM J10JIel pacTBO-

PEHHOrO BellEeCTBa

MPUMEHEHHUE WHIUKATOPOB (JTaKkMyca, METHIIOpaHka u ¢eHondraicu-
Ha) IS OMPEJCIICHUs XapaKTepa CPe/ibl B pacTBOPaxX KUCIIOT M MIEI0-

yel

HCCIICIOBAaHNE M OIMMCAHHUE CBOMCTB HCOPraHnM4YCCKUX BCHICCTB Pa3JIMY-
HbIX KJIACCOB; M3YYCHUC B3aMMO/JICHCTBUS KHCIIOT C METallliaMH, OKCH-
JaM1 METAJIJIOB, paCTBOPHUMBIMH U HEPACTBOPHUMBIMU OCHOBAHUAMM, CO-
JAMH; MOJTYYCHUE HEPACTBOPUMBIX OCHOB&HHFI; BBITCCHCHUEC OAHOI'O
METaJllla APYIrUM U3 pacTBOpa COJH; HCCICAOBAHHC aMQ)OTepHBIX

CBOICTB THAPOKCHUIAOB AJIFOMHUHUA 1 HUHKA

pelIeHre IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHMI»;, «IIEeKTPOJUTHYECKAs JUCCOlra-
nus»;, «BaxHeimmme HeMeTaluIbl M MX COCAMHEHH», «BakHenmnne

MCTaJIbl U UX COCOANHCHUA»

13.8

14

141

14.2

XMUMUYECKHE 3KCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKa-
HUS peaKIuii HOHHOTO 0OMEHA; KaUeCTBEHHBIE PEAKIIUU HAa TPUCYTCT-
BYIOIIME B BOJHBIX PACTBOpax MOHBI: XJOpPHIA-, OpOMUA-, UOIHUJI-,
cynedar-, gochar-, kapOoHaT-, CHIMKAT-aHUOHBI, THUIPOKCUI-OHBI,
KaTHOHBl aMMOHMUSI, MarHus, KajbliMs, aJIOMUHHUSA, XKene3a (2+) u xe-
ne3a (3+), menu (2+), UHKA

YMenue:

MPEJICTaBIIATh PE3yJbTaThl IKCIIEPUMEHTa B (hopMe BBIBOJIOB, JT0Ka3a-
TEJIbCTB, IPaUKOB U TAOJIUI] U BBIABIATH SMIUPUUYECKUE 3aKOHOMED-

HOCTH

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO,I[aCMLIMI/I XUMHNYCCKUMU
SABJICHUSAMHA H IMPOLECCaAMH, IMIPOUCXOAAIIMMU B MaKpO- 1 MUKPOMUPE,

0OBACHSITH NMPUYUHBI MHOT 006pa31/151 BCIICCTB
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IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuaeckue 35eMeHThl. CHMBOJIBI XUMUYECKUX DJIe-
MCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.

CTeneHb OKHUCIICHUS

14

1.5

3aK0oH ITOCTOSAHCTBA cocTaBa BemiecTB. OTHOCUTENbHAA aToMHass macca. Ot-
HOCHUTEIIbHAsI MOJICKYJISIpHAsE Macca. MaccoBast 10JIsI XUMHUYECKOTO DJIEMEHTA

B COCAUMHCHUU

KommaectBo BemectBa. Monbs. MossipHas Mmacca. MouisipHbIii 00BEM Ta30B.

B3aumocBs3b KOJIMYECTBA, MACChl U YUCJIda CTPYKTYPHBIX CAUHUILL BCIICCTBA

1.6

Ou3nyecKkue U XUMUUYECKUE SIBICHUA. XUMHUYECKAs PEAKLUs U €€ NIPU3HAKHU.
3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHYECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnyeckas cucreMa XMMHUYECKHX DJIEMEHTOB
J.. Menneneesa. Ilepuoaer u rpynnsl. @U3n4ecKuii CMBICI TOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

2.2

2.3

3.1

Crpoenue atromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexTpoHsl. CTpoeHue
3JIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYEeCKUX 31eMeHToB Ilepuo-

nuaeckout cucremol [[.1. Menneneesa

3aKOHOMepHOCTI/I B HM3MCHEHHH CBOMNCTB XHMHUYCCKHX DJIIEMCHTOB MEPBBIX
TpéX NnepruoaoB, KaJIvsd, KaJlbLUA (pa,uﬂyca ATOMOB, JJICKTPOOTPUIATCIIBHO-
CTH, MCTATNIMYCCKUX U HEMCTAJNIMYCCKUX CBOP'ICTB) n ux COG)II/IHeHI/Iﬁ B CO-
OTBC€TCTBHUHU C INOJIOXKCHUEM JJICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOC-

HHUEM UX aTOMOB
CrtpoeHue BenecTa

Xumudaeckasi cBsi3b. KoBasieHTHasi (TOJIsipHAs W HETIOJSIPHAS) CBS3h. DJIEK-

TPOOTPULATCIIBHOCTDb XUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.




Merannndeckas CBI3b

3.2

Tunel kpucTaIIMUECKUX PEMIETOK (ATOMHAs, HOHHAs!, METAJIIMYECKast ), 3aBU-
CUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTALINYECKON PEIIETKHA U BUIA XH-

MHUYECKOU CBA3U

Baxwneiinye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertawibl U ux

COCIUHECHUA. MeTamisl 1 uX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHHMUYECKUX COCIWHEHHA: OKCHIOB
(coneoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HecoleoOpa-
3yIOIIKE; OCHOBaHMH (IIENOYM U HEPACTBOPHMBIC OCHOBAHUS); KUCIOT (KU-
CIIOpOJICOAEpKAIE U OECKHCIOPOAHBIE, OJHOOCHOBHBIE W MHOTOOCHOB-

HBIE); COJIeH (CpEeTHUX M KHUCIIBIX)

4.2

4.3

4.4

®du3nuecKknue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOJIO-
poaa, xjopa, KUCIOpoJa, cepbl, a3ota, hocdopa, yrieponaa, KpeMHUS

dusnueckre U XUMHUYECKUE CBOUCTBA IMMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajuus, MarHus W KaJblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUN Psijl HAIPSHKEHUH METaIlJIoB

@uU3NYECKUE U XMMUYECKUE CBOMCTBA BOJOPOJHBIX COCAWHEHUN HEMETall-

JIOB: XJIOPOBOOpPOJa, CCPOBOAOPOAA, aMMUAKa

4.5

4.6

dusnyeckrue U XUMHYECKHE CBOICTBA OKCHIOB HemeTtayuioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).
[TonydyeHne OKCHI0B HEMETAIIIOB

Xumnueckue coiictBa okcuioB: MetauioB |A-IIA rpymm, uunka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUYECKHEe CBOWCTBA OCHOBaHMN M aM(OTEpHBIX THIPOKCHIOB (HA MpUMe-
pe TUAPOKCUIOB ATIOMUHUS, >Keine3a, LuHKa). [lomydeHue ocHOBaHUU U

aM(OTEpHBIX THAPOKCHUIOB

4.8

4.9

4.10

411

OOme XMMHUYECKHE CBOMCTBAa KHCIIOT: XJIOPOBOJOPOTHOU, CEPOBOAOPO-
HOM, CepHUCTOW, CepHOM, a30THOH, (hochopHOI, KPEeMHHEBOW, YroJIbHOM.
Oco0ble XMMHYECKHE CBOMCTBA KOHIIEHTPHUPOBAHHOW CEPHOM M a30THOW KU-
cnort. [lomydenue Kuciaor

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit
[Tonydenue, cobupaHue, pacro3HaBaHUE BOJOPOJAA, KUCIOPOJA, aMMHAaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

[Tonyyenne ammmaka, CEpHOM M a30THOM KHCIOT B MPOMBIILICHHOCTH.
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OO6mmwme crmocoOb! MOTYyYEHUS METALIOB

412

I'eneTnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIIUU

Knaccuukanus XuMU4eCcKUX peakiyii Mo pa3IMyHbIM MPU3HAKAM: IO YHCITY
U COCTaBY YYAacCTBYIOLIUX B PEAKIMU BEUIECTB, MO TEMJIOBOMY 3 deKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS.

DK30- U 3HJIOTEpMUYECKUE peakluuu. TepMoXUMUYecKue ypaBHEHH

5.3

OKUCIINTEIEHOBOCCTAHOBUTEbHBIE peaki. OKUCINUTEIN U BOCCTAHOBUTE-
mu. Ilpouecchl OKHCIEHHMsT M BOCCTAHOBJICHUS. OJIEKTPOHHBINA OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pe€aKuuun

5.4

TeOpI/IH BHCKTpOHHTH‘ICCKOﬁ Jucconuanuu. KaTI/IOHH, AHHWOHBI. :‘)HGKTpOHI/I-
Tbl W HCIJICKTPOJIUTEI. CunpHble W clia0bie OJICKTPOJIUTHI. CreneHb

IUCCOLIAAIAN

5.5

Peakiiuu nonHoro oo6MeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa 1 Marepuansl B IIOBCEIHEBHON KU3HU 4YeloBeKa. besomacHoe uc-
MI0JIb30BAHKE BEILECTB W XUMHUYECKHX peakUuil B JIabopaTOpUu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYecKoe 3arps3HeHHe OKpYyKaroIel cpeapl (KUCIOTHBIE JOXKIH, 3arps3-
HEHHE TIOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI ero mpenoTBpaiieHus [Ipe-
nenbHas gomnyctumas koHueHntpanus Beuiect (I11K). Pons xumuu B pere-
HUU DKOJIOTHUECKUX MpolsieM. Y CHulleHne MapHUKOBOTO 3 dekTa, paspyiie-

HHUC O30HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CeNbCKOM Xo3siictBe. [Ipumenenue
METAJUIOB U CIUIaBOB (CTallb, YYT'YH, AIOPATIOMUHUHN, OpOH3a) B OBITY U MpO-
MBIIIJIEHHOCTH UX coeuHeHui. [loHaTHEe 0 KOppPO3UH METaIOB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIA Ta3, HEeDTH),

MPOIYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHaan'IBHBIC MIOHATHS 00 OPraHnYCCKUX BCIIECTBAX KaK O COCAWHCHUIAX

yriepozaa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TIIULEPUH, YKCYCHAsl KUCIIO-
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Ta). IToHsaTHE O OMONOrHYECKH BaYKHBIX BEHICCTBAX: XXHpax, 6CJ'IKaX, yriieBoaax

— W UX POJIK B KU3HHU YCIIOBCKA

7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

Kpatkoe onucanne S0P (Bkitodas CTpyk-
TYpY, IPEIMETHOE COJIep)KaHUe U MeTa-
JTaHHBIE, TIO3BOJISIONINE OHO3HAYHO HICH-
tudumposats DOP)

[IpaBoobnanatens JOP (Ha-
MMEHOBaHHE IOPUINYECKOTO
muta mu6o ®UO (mpu Ham-
ynn) pU3nIecKoro auma, Ko-
TOPOMY B YCTaHOBIICHHOM 3a-
KoHOogaTenbcTBoM PD nopsin-
K€ NPUHAJICIKUT UCKITIOUU-
TenpHOe mpaBo Ha DOP)

O0P mo yae6HOMY mipenmeT) " Xumwst"
pa3paboTaH B COOTBETCTBHU C TpeOOBa-
HusMu OI'OC u ©@OIT O00. Coxepxanue
O0P npenocTaBisieT yyaliuMcs BO3MOXK-
HOCTb B UHTEPAKTUBHOM (hOpME aKTyasu-
3UPOBATh 3HAHMSI U 3aKPETUTH YICOHBIN
Matepuan 3a 8-if kinacc. DOP yHuBepcanen
M MOKEM HCII0JIL30BaThCs ¢ JTIOOBIME YMK

denepanbHOE rOCYJapCTBEH-
HOE aBTOHOMHOE 00pa3oBa-
TEJIbHOE YUPEXKCHHUE BBICIIIE-
ro obpazoBanus "['ocymapct-
BEHHBI YHUBEPCUTET TPO-
cBenieHus"

O0P 1o yuebHOMy ipenmery "Xumus"
pa3paboTaH B COOTBETCTBUU C TpeboBa-
HusasMu OI'OC u OOIT O0O0. Conepxanue
OO0P mpenocTaBiseT yqauMcs BO3ZMOXK-
HOCTh B MHTEPAKTHBHOW (OpME aKTyaIu-
3UPOBATh 3HAHUS U 3aKPENUTh yUeOHBIN
Matepuan 3a 9-it knacc. DOP yHuBepcaneH
Y MOXKET MCIOJIb30BaThCsI ¢ 00biMu YMK

®denepanabHOE TOCYJaPCTBEH-
HOE aBTOHOMHOE 00pa3oBa-
TEBHOE YUPEXKICHUE BBICIIIC-
ro obpaszosanus "["ocyaapct-
BEHHBI YHUBEPCHUTET TPO-
ceeneusa”

O0P mo xumun a7 8 Ki1acca U3 3aBepIIeH-
Hoii npeameTHOH nmuHUK DOP obecnieunBa-
€T CUCTEMATHIEeCKOE N3YUEHHUE TIpeIMEeTa
"Xumus" ¥ IpeTHa3HAuCH I PeaTH3aIiiu
®PIT OOO. BxirroyaeT KOHCIIEKTBI, CAMO-
CTOSTEIbHBIE, KOHTPOJIbHEIE, TabopaTop-
Heie padotel. Conepxanne DOP cooTert-
ctBuH ¢ TpedoBanusiM PI'OC nu ®OIT OO0
¢ yuerom ®OPII Bocniuranusa u Konuenuuu
TIPETI0TaBaAHNS XUMUH

OO011ecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO "DPU3NKOH

JIao"

HMHTEPHET
No [Topsinko- | HaumeHno-
CTpO- BBbII HO- BaHUE
KU1 mep O0OP | DO0P, co-
dene- | B dene- CTaBUTEIb
pams- | paJbHOM 20P
HOTO nepevHe
me- 20P
pedHs
30P
421, | 12111, | X8
KJIacC
422. | 12112 | Xmwnad
KJIacC
Tpenaxep
"O61ako
423. 1.2.11.3. 3HAHUH".
Xumus. 8
KJ1ace
Tpenaxep
424, | 12114, | Obnaxo
3HaHU".
Xumus. 9

OO0P o xumuwm Ju1g 9 Kitacca U3 3aBepIIeH-
HO¥ mpenmeTHol simann DOP obecrnieunna-
€T CHCTEMATHUYECKOE N3YYCHHUE peMeTa
"Xumus" 1 ipeTHa3HAuCH IS PeaTH3aIiii

OO011ecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO "DPU3NKOH

JIao"
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Kj1acc

®PIT OOO. BkirouaeT KOHCIIEKTEI, CAMO-
CTOSATEIbHBIE, KOHTPOJIBHEIE, TabopaTop-
Hble paboTel. Conepxanune DOP cooTBet-
ctByeT TpedoBanusM OI'OC u tporr OO0 ¢
yuetoM @PII Bocniutanus u Konnenmuu
MPETOAaBaHMS XUMHH

425.

1.2.115.

Xumus. 8
KJ1ace

VY4eOHbIi Kypc 10 XMMUU MpeIHa3HaueH
Ut oOydaromuxcs 8 KiaccoB. Bkiodaer B
ce0sl Ipe3eHTalK ¢ TEOpUEH AJIs IPOBeae-

HUS 3aHATHH WK CAMOCTOSITEIEHOTO U3Y-
YeHUs, TOAO0OPKH 3a7jayd ¢ aBTOMAaTU4YECKOM

IIPOBEPKOI1 pe3ynbTaTa U ACHHXPOHHbIE

3aJ]aHus1, BBITIOIHSIEMBIE C BBIKIIOUEHHBIM

MoHuTopoM. Llensto Kypca siBisercs 3a-

KperuieHne 0a30BbIX 3HAHUHA U 0TpaboTKa

MPaKTUIECKUX YMEHUH, HEOOXOIMMBIX
ydaluMcst B paMKax yueOHOro peaMeTa

"Xumus" B 8 ximacce. Pecypc Moxet ObITh
HCIIONb30BaH KaK OTACNIbHBIN OHJIAHH-KYpC,

TaK U B Ka4€CTBE JOINOJTHUTCIIbHBIX MATEC-

puaioB A pabOThI HA YPOKaxX XUMHH U

[IPY BBINOJIHEHUH JOMAIIHUX 3a1aHUH

OOIIeCTBO ¢ OTPaHUICHHOMH
OTBETCTBEHHOCTEIO "DoKc-

(I)Opll"

426.

1.2.11.6.

Xumus. 9
KJ1ace

VY4eOHbI Kypc 110 XMMUU TpeIHa3HaAueH
115 oOyqaromuxcs 9 kiaccos. Brimtouaer B
ce0s1 Ipe3eHTalH C TEOpUEH AJIs IPOBeae-

HUS 3aHATHN WM CaMOCTOSTENIBHOTO U3Y-
YeHUs1, MONOOPKH 3a]ad ¢ aBTOMAaTHYECKOM

IIPOBEPKOI pe3ybTaTa U aCHHXPOHHBIE

3aJIaHUs, BBITIOJHAEMBIE C BHIKIFOUEHHBIM

MoHuTopoM. Llenbio Kypca sBisercs 3a-

KperieHre 0a30BbIX 3HAHUH B 0TPabOTKa

MPAKTUYECKUX YMEHHUH, HEOOXOIMMBIX
yyaluMcsl B paMKax yueOHOro npeaMera

"Xumus" B 9 xnacce. Pecypc Moxet ObITh
HCIIOJIb30BaH KaK OTAENBHBIA OHIANH-KYypC,

TaK U B Ka4eCTBE AOMOIHUTEIbHBIX MaTe-

pHainoB jisi paboThl HA YPOKaX XUMHUH U

TIpH BBIIOJTHEHUH JOMAIIIHUX 3a/1aHUH

OO1miecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO "DOKC-

dopn”

427.

1.2.11.7.

XUMUsI.
8 - 9 xiac-
CBI

KomrutekcHblit 00pazoBaTeNnbHbI MaTepH-
aJl 10 XMMUH, BKJIIOYAIOIINI CLIECHApUH
YPOKOB, CIIEHAPUH U3YUEHUS TEM, BUIEO-
YPOKH, 3JIEKTPOHHBIE Y4eOHBIE TOCOOUS 1
TECTBI C aBTOMATHUECKOM TPOBEPKOM 11
UCIIOJIb30BaHMS Ha yPOKax U CaMOIIOArO-
TOBKH yYaIIuXCs

l'ocynapcTBeHHOE aBTOHOMHOE
00pa3oBaTeNIbHOE yUpexKICHHE
BBICLIET0 00pa30BaHUs TOpoJa
Mockgb! "MOCKOBCKU# TOPOI-
CKOH MeJarornyeckuii yHu-
BepcuteT"

428.

1.2.11.8.

Xumug 8

B O0P npencrasneno 13 monyneit Ha 68
aKaJeMHUYECKUX yacoB. B ocHOBe conepxa-
HUS y4eOHOTO MaTepuana JieXaT yueOHble
Y TIPOBEPOYHBIE 33/1aHUS 10 OCHOBHBIM I10-

HATHSAM XMMHUH U CHMBOJIUKE, ITPaBUIaM
0e30macHOro 00paIeHus ¢ TOCYA0U U pe-
aKTHBaMH, CTPOEHUIO BEIIECTBA, XUMHUYIE-
CKUM TIpEBpAaILEHUAM, OCHOBHBIM KJlaccaM
HEOPraHMYEeCKHUX BELIECTB U OKHCIIUTENb-

OO011ecTBO ¢ OrpaHUYECHHON
orBeTcTBeHHOCTEIO "CBE-
POBPA30OBAHUE"
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HO-BOCCTAaHOBHUTEIBHBIM peakiusiM. Jle-
TAJILHO U3YYArOTCS CIIOCOOBI MONYYCHUS U
XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HeopraHmdeckux BermecTB. Ocoboe BHIMa-

HUE yJIENSIETCS] OCHOBHBIM alITOPUTMaM

pEUICHHUs 3aja4 Ha MoJIydeHUue (popMyITbl

BEIIECTBA U3 KOJIMYECTBECHHBIX JaHHBIX,
CHOCOOBI BBIPAXKECHUS KOJMYECTBA BEIECT-
Ba, CTEXMOMETPHIO, MACCOBYIO JOJIIO Bellle-

CTBa B PacTBOpPE

429.

1.2.11.9.

Xumug 9

B 30P npeacrarneno 10 moxeneii Ha 68
aKaJIeMHYECKHUX 9acoB. B 0CHOBE cojepika-
HUsS y4eOHOTO MaTepuaa Jie)kaT yucOHbIe
Y IPOBEPOYHEBIC 3aJIaHUs 110 O0IIel U Heop-
FaHUYECKON XUMUU: 3NEKTPOIUTHIECKON
JUCCOLMAUU U peaklsIM B pacTBOpaXx,
XAMHUM 3JIEMEHTOB, TUAPOIIN3Y, CKOPOCTHU
XUMHYECKOHN peakilnu ¥ XUMHIECKOMY
paBHOBecHr0. Oco00e BHIMaHUE YAEAETCS
MIPOBEICHUIO PACUETOB B PACTBOPAX U CMe-
CSIX, a TAK)KE CUTYAIVsIM, KOT/Ia OIMH U3
peareHToB HaXOJUTCSA B U30BITKE WIIH pe-
AKIUs HpOTCKaCM C HCIIOJIHBIM BBIXOJIOM.
JeranpHO M3ydyaeTcs CTpOCHHE aToMa U
IIPOCTOTO BEUIECTBA, PACIIPOCTPAHEHHOCTh
B IIPHUPOJIE, MTOTyICHNE, PU3NIECKHE U XU-
MHYECKHE CBOMCTBA, IPUMEHEHUE ITPOCTHIX
BEIIECTB U coequHeHnid. [IpakTndaeckue
3a/1aHus HAIpaBJIeHbl Ha (OPMUPOBAHHUE
YMeHI/ISI CaMOCTOATCIIBHO HJ]aHI/IpOBaTB 158
HpOBOI[I/ITI) XUMHUYCCKHUC 3KCHepI/IMeHTLI

OO01IeCTBO ¢ OTpaHUYCHHOM
orBeTcTBeHHOCTRIO "CBE-
POBPA3OBAHUE"

432.

1.2.11.12.

Xumus. 8
kiacc. Be-
LIEeCTBA U
XUMHAYE-
CKHE peak-
107070

Bxuttouaer B cebs cnenyromue OJ10Ku: 3a-
JITaHUE K 3aHIATHIO: 3aHITHE, COCTOALIEE U3
HHTEPHET-YPOKOB, U UTOTOBYIO CTPAHHUILY
3aHATHUSA C pe3yJIbTaTaMU JESITEIbHOCTH
00yyaromerocs o OCBOCHUIO Y4eOHbIX
MaTepuaioB 3aHATus. KommuecTBo nnTep-
HET-ypPOKOB, BXOJSLIUX B COCTAaB 3aHATHSI,
OIPEAEIAETCS B TEMAaTHUECKOM IIIIAaHUPO-
BaHUH YI€OHOTO MOJIYIISI.
Kaxx11p1i1 MHTEpHET-YPOK IPECTaBISET
€000 COBOKYITHOCTb HHTEPAKTUBHBIX
MYJIbTUMEAUHHBIX 00BEKTOB, IPEICTAB-
JIEHHBIX pa3INdHBIMA PyOpHUKaMu

OO0111eCTBO ¢ OTPaHUYCHHON
OTBETCTBEHHOCTHIO "MOOUIIB-
Hoe DnekTponHoe O6paszoa-

aue"

433.

1.2.11.13.

Xumust. 8
kinacc. Bo-
nopon Io-

HATHUC O
KHCJIOTaX U
coisix. Bo-
nma. PactBo-
pel. ITonsd-
THE 00 OC-
HOBAHMIX

Brutouaer B ce0st cienyromiye 0J0Ku: 3a-
JIaHUE K 3aHATHUIO: 3aHITHE, COCTOSILEE U3
WHTEPHET-YPOKOB, X HUTOTOBYIO CTPAHUILY
3aHATHA C PE3YJIbTaTaMU ACATCIbHOCTU
00yyaromerocs o 0CBOCHUIO Y4eOHbIX
MartepuanoB 3aHsaTus. KomuyecTBo uHTep-
HET-YPOKOB, BXOJAIIINUX B COCTAB 3aHATUS,
onpenensieTcs: B TeMaTU4eCKOM IUIaHUPO-
BaHUU Y4eOHOTO MOJIYJIS.
Kaxp1it ”HTEpHET-YPOK MPEJCTABIISIET

OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO "MOOHITB-
Hoe DnektpoHHoe OOpa3oBa-

Hue"
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€000 COBOKYITHOCTh MHTEPAKTUBHBIX
MYJIbTUMETUAHBIX O0BEKTOB, IPEACTAB-
JICHHBIX Pa3JIMYHBIMUA PYyOpUKaMU

BxirodaeT B ce0s cremyronue 0JI0Ku: 3a-

JIAHUE K 3aHSATHIO: 3aHITHE, COCTOSIIICE U3

HHTEPHET-YPOKOB, U UTOTOBYIO CTPAHHILY
3aHATHS C PE3yJIbTATAMHU JCITEIbHOCTH

Xumus. 8
00y4aloIerocs Mo OCBOSHHUIO YIeOHBIX N
KJ1acc. OO1m1ecTBO ¢ OrpaHUYEHHON
MaTepuainoB 3aHsaTHsA. KonudyectBo unTep- "
Bosnyx OTBETCTBEHHOCTHIO "MOOHITB-
434. | 1.2.11.14. HET-YPOKOB, BXOJSIIUX B COCTaB 3aHATHS.
Kucnopon. Hoe DnekTponHoe OOpazoBa-
OIIpeneIsieTCA B TEMAaTHUECKOM IIJIaHUPO- "
Ilonsitue N HHUE
06 oKCHIAX BaHMM yyeOHOro Moxayss. Kakapril nnrep-
HET-ypOK MpeCTaBisieT coO0i COBOKYTI-
HOCTh MHTEPAKTHUBHBIX MYJIbTUMEIUHHBIX
00BEKTOB, PEACTABICHHBIX PA3THYHBIMU
pyOpuKamu
BxirodaeT B ce0s crieayronue 0JI0Ku: 3a-
JaHME K 3aHATHUIO: 3aHITUE, COCTOALIEE U3
HMHTEPHET-YPOKOB U UTOTOBYIO CTPAaHUILY
Xumust. 8 3aHSATHS C pe3yJIbTaTaMU JACATEIbHOCTH
knacc. Oc- o0yyaromierocs o 0CBOCHUIO Y4eOHBIX N
OO1m1ecTBO ¢ OrpaHUYEHHON
HOBHBIE MaTepuainoB 3aHsaTus. Konudyectso unrep- "
OTBETCTBEHHOCTHIO "MoOUIIb-
435. | 1.2.11.15. KJIACCBhI HET-YPOKOB. BXOJAIINX B COCTaB 3aHATHS,
Hoe DnekTpoHHoe OOpazoBa-
HEOpraHW- | OIpeaeNseTCs B TeMAaTHYECKOM ITaHUPO- e
YEeCKUX CO- | BaHWHU yueOHOTO MOmys. Kaxkaprit mHTEp-
€MHEHUHI HET-YPOK MPECTABIAET COOOH COBOKYTI-
HOCTh MHTEPAKTHUBHBIX MYJIbTUMEIUHHBIX
00BEKTOB, MPEACTABICHHBIX Pa3THYHBIMH
pyOpukamu
Xumust 8
KJiacc. Bxuttouaer B ce0st cienyromye 0J10Ku: 3a-
Ilepmoan- | maHue K 3aHATHIO: 3aHATHE, COCTOSIIEE U3
YecKui MHTEPHET-YPOKOB U HTOTOBYIO CTPAaHUILY
3aKOH U 3aHSATHS C pe3yIbTaTaMH JeATEIbHOCTH
Ilepuonu- 00yyJaroIerocs Mo 0CBOCHUIO Y4€OHBIX .
PHOI yHarom y OO1IECTBO € OrpaHUYCHHOM
qeckast MaTepHaioB 3aHsaTHsA. KonndyectBo nHTep- "
OTBETCTBEHHOCTHIO "MOoOMIIB-
436. | 1.2.11.16. cUCTeMa HET-YPOKOB, BXOJAIINX B COCTaB 3aHATHS,
Hoe DnekTpoHHoe OOpa3oBa-
XHMHUYe- OTIpEJIeNIETCS B TEMATHYECKOM ITaHUPO- e
CKHX 3JIe- BaHUH y4eOHOT'O MOAYJIS.
MEHTOB Kaxp1if ”HTEpHET-ypOK MPECTaBISIET
.. Men- c000i1 COBOKYITHOCTh MHTEPAKTUBHBIX
JerneeBa. MYJIbTUMEAUNHHBIX 00BEKTOB, IPEICTAB-
Crpoenue JICHHBIX Pa3IMYHBIMH PyOpHKaMu
aToma
Brurtouaer B ce0st cieyromiye 0J10Ku: 3a-
Xumus. 8 ALYTOT
JaHWE K 3aHATHUIO: 3aHITUE, COCTOALIEE U3
KJacc. Xu-
MHdeCKas HWHTEPHET-YPOKOB, M HTOTOBYIO CTPAHHILY
CBs3n 3aHSTHS C pe3yJIbTaTaMU JeITEIbHOCTH OO11ecTBO ¢ OrpaHUYEHHON
) 00y4aloIEerocs Mo OCBOCHHUIO YIeOHBIX OTBETCTBEHHOCTHIO "MOOHITB-
437. | 1.2.11.17. Oxkwucnu-
TeNbHO MatepuaioB 3aHsaTus. KomndectBo unrep- | Hoe DnekrponHoe OOpa3zoBa-
HET-ypPOKOB, BXOJSLIUX B COCTaB 3aHATHSI, Hue"
BOCCTaHO-
OTIpEJIeNIeTCS B TEMAaTHYECKOM ITAHUPO-
BUTEITbHBIE
BaHUH y4eOHOTO MOAYJIS.
peaxkuu

Kaxp1it ”HTEpHET-YPOK MPEJCTABIISIET
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€000 COBOKYITHOCTh MHTEPAKTUBHBIX
MYJIbTUMETUAHBIX O0BEKTOB, IPEACTAB-
JICHHBIX Pa3JIMYHBIMUA PYyOpUKaMU

BxirodaeT B ce0s creyronue 0JIoKu: 3a-

Xumust. 8 JaHWE K 3aHATHUIO: 3aHITUE, COCTOALIEE U3
Kjacc. Xu- | WHTEPHET-YPOKOB U HTOTOBYIO CTPAHUILY
MHUSI - BaX- 3aHATHS C pe3yJIbTaTaMH JAeATEIbHOCTH
Has 00- 00y4aloIerocs Mo OCBOSHHUIO YIeOHBIX N
OO1m1ecTBO ¢ OrpaHUYEHHON
JacTh ecTe- | MarepuanoB 3aHsTus. KonnuecTBo MHTEp- "
OTBETCTBEHHOCTHIO "MoOnIb-
438. | 1.2.11.18. | cTBO3HaHUS | HET-yPOKOB, BXOJSIIUX B COCTAB 3aHSITHUS,
Hoe DnekTponHoe OOpazoBa-
U TIPaKTH- OIIpeneIsieTCA B TEMAaTHUECKOM IIJIaHUPO- e
YEeCKOI BaHUM y4eOHOI'O MOAYJIS.
JesITeNbHO- Kaxnp1ii ”HTEpHET-ypOK MpeCcTaBisieT
CTH 4elo- €000l COBOKYITHOCTb UHTEPAKTUBHBIX
BEKa MYJbTUMEAUNHHBIX 00BEKTOB, IPEICTAB-
JICHHBIX Pa3IMYHBIMH PyOpHKaMu
BxirodaeT B ce0s crieayronue 0JI0Ku: 3a-
JaHME K 3aHATHUIO: 3aHITUE, COCTOALIEE U3
HWHTEPHET-YPOKOB, 1 UTOTOBYIO CTPAHHILY
Xumwst. 9 3aHSATHS C pe3yJIbTaTaMU JACATEIbHOCTH
KJ1acc. o0yyaromierocs o 0CBOCHUIO Y4eOHBIX N
. OO1m1ecTBO ¢ OrpaHUYEHHON
Baxueii- MartepuanoB 3ansaTus. KomuyecTBo unTep- "
OTBETCTBEHHOCTHIO "MoOUIIb-
439. | 1.2.11.19. 1Ie Me- HET-YPOKOB, BXOJAIINX B COCTaB 3aHATHS,
Hoe DnekTpoHHoe OOpazoBa-
TaJJIBl M UX | OMpPEAeNsIeTCs] B TeMaTHUYECKOM TLIaHUPO- e
coeauHe- BaHUH y4eOHOT'O MOAYJIS.
HUA Kaxxnp1il H”HTEpHET-YpOK NpeCTaBIsET
€000l COBOKYITHOCTb UHTEPAKTUBHBIX
MYJbTHMEIUHHBIX 00BEKTOB, IPECTAB-
JICHHBIX pa3IMYHbIMH PyOpHKaMu
Xumust. 9 BxirouaeT B ce0st crieyronue 0JI0Ku: 3a-
KJ1acc. JIaHUE K 3aHATHIO: 3aHITHE, COCTOAIIEE U3
OOmast xa- | HMHTEPHET-ypOKOB, H HTOTOBYIO CTPAHHUILY
paxTepu- 3aHATHS C pe3yJIbTaTaMU JAeITeIbHOCTH
CTHKA XH- 00yyJaroIerocs Mo 0CBOCHUIO Y4€OHBIX .
OO011ecTBO € OrpaHUYEHHON
MHUYECKUX | MarepuanoB 3aHsTus. KonndecTBo MHTED- "
OTBETCTBEHHOCTHIO "MOoOMIIB-
440. 1.2.11.20. | 3neMeHTOB HET-YPOKOB, BXOJIAIINX B COCTaB 3aHATHS,
Hoe DnekTponHoe Obpaszoa-
IVA- ONPELENSAETCS B TEMAaTUYECKOM IUIaHUPO- e"
CPYIIIBIL. BaHUU yueOHOro Moaynsa. Kaxaplil nuatep-
VYraepon u HET-yPOK MPEACTaBIsieT cOO0M COBOKYII-
KPEMHHUH, U | HOCTb HHTEPAKTUBHBIX MYJIbTUMEAUNHHBIX
UX coeli- | OOBEKTOB, MPEJCTABICHHBIX PA3TUIHBIMU
HEHHUs pyOpuKamu
Xumus. 9 BrurodaeT B ce0st creyromniue 0JI0Ku: 3a-
kiacc. O6- | AaHWe K 3aHATHUIO: 3aHSATHE, COCTOSIIEE U3
ias Xapak- | WHTEPHET-YPOKOB, M UTOTOBYIO CTPAHHUILY
TEPUCTHKA 3aHATHS C pe3yJbTaTaMH JAeATEIbHOCTH
XUMHUYe- 00yyaromerocs o 0CBOCHUIO Y4eOHbIX OO011ecTBO ¢ OrpaHUYCHHON
441 121121 CKHX DJIe- MaTepuraioB 3aHATUSA. KoamdecTBo HHTEp- | OTBETCTBEHHOCTHIO "MOOMIB-
' T MEHTOB HET-ypOKOB, BXOJALIUX B COCTaB 3aHATHS, Hoe DnektpoHHoe OOpa3oBa-
VA- OTIpeIeIIIeTCA B TEMAaTHYECKOM IIIaHUPO- Hue"
TPYIIIIBL BaHUH yueOHOTO MOoayIst. Kakprit naTep-
Azor, doc- HET-YPOK IPEICTaBIsACT COO0H COBOKYII-
¢dop u ux HOCTb MHTEPAKTHUBHBIX MYJIbTUMEIUHHBIX
coeiMHe- 00BEKTOB, IPEACTABIECHHBIX Pa3IHYHBIMU
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HUS pyOpukamu
Brurogaet B cebst cnemyromnme 0JI0Ku: 3a-
Xumwst. 9 Aot
CIACC JaHWE K 3aHATHUIO: 3aHITHE, COCTOAIIEE U3
) WHTEPHET-YPOKOB, H HTOTOBYIO CTPaHU
O6mas xa- PHET-Yp ) Y paHully
AKTEDH 3aHSATHS C Pe3yJIbTaTaMU JCITEIEHOCTH
paKtep o0yyaromierocs o 0CBOCHUIO Y4e€OHBIX .
CTHKA XU- OO0mIecTBO ¢ OTPaHNYCHHOM
MaTepuanoB 3aHATus. KomuaecTBo nHTEp- N
MUYECKUX OTBETCTBEHHOCTHIO "MOOHIIB-
442, 1.2.11.22. HET-YPOKOB, BXOJISIIIUX B COCTAB 3aHSITHS,
SJIEMEHTOB Hoe DnekTponHoe OOpa3oBa-
VIA- OTIpEJIENAETCS B TEMAaTHYECKOM ITAHUPO- e
COVIIILL BaHWU yueOHOTO MOayJist. Kaxipiii uHTEp-
nga u e'e HET-YPOK MPECTABIAET COOOH COBOKYTI-
cog - HOCTh MHTEPAKTHBHBIX MYJIbTUMETHIHHBIX
s 00BEKTOB, MPEJCTABIICHHBIX Pa3IMYHBIMU
pyOpuKamu
Brurodaet B cebst cnemyromue 0JI0Ku: 3a-
aHMe K 3aHSITHUIO: 3aHITHE, COCTOAIICE U3
Xuww. 9 i[IHTe HET-YPOKOB, U I/ITOFO,B 10 CT L;HI/IH
kiacc. O0- PHET-YD ’ M P Y
3aHATHS C PE3yIbTATAMHU JCITEIEHOCTH
mias Xxapak-
00y4aloIerocs mo OCBOSHHUIO YIeOHBIX N
TePUCTHUKA OO1m1ecTBO ¢ OrpaHUYEHHON
MaTepuaioB 3aHATus. KoauuecTBo nHTEp- "
XHMHUYe- OTBETCTBEHHOCTHIO "MOOMITB-
443. | 1.2.11.23. HET-YPOKOB, BXOJAIINX B COCTaB 3aHATHS,
CKHX DJIe- Hoe DnekTponHoe O6paszoa-
OTIpEJIENACTCS B TEMAaTHYECKOM IIIAHUPO- "
MEHTOB HUE
VII BaHUU Y4eOHOTO MOIYJIS.
COVILIEL Kaxapiii HHTEpHET-YPOK MPEICTaBIIsCT
py ) c000i1 COBOKYITHOCTh MHTEPAKTUBHBIX
l"anorenst "
MYJbTHMEIUHHBIX 00BEKTOB, IPEICTAB-
JICHHBIX Pa3IMYHBIMUA PYOPUKAMU
Bxuttouaer B ce0st cieyromye 0J0Ku: 3a-
JIAHHE K 3aHSATHIO: 3aHSITHE, COCTOAIICE U3
WHTEPHET-YPOKOB, M UTOTOBYIO CTPAHUILY
3aHATHUS C pe3yJIbTaTaMU JESITSILHOCTH
Xumust. 9 00y4aroIIerocs Mo 0OCBOCHUIO YUSOHBIX OBIIECTBO ¢ OrpARNIEHHOI
knacc. O6- | MatepuanoB 3aHsTHs. KoiaudyecTBo HHTEp- OTBeTCTBeHHOCTI{) 10 "MoBILIL
444, 1.2.11.24. | mwe cBOW- HET-YPOKOB, BXOJISIINX B COCTaB 3aHITHS, HOE DIEKThOMHOE OBPazosa
CTBa Me- OMPEACIACTCS B TEMATHUECKOM IIJIAHUPO- p e p
TaJJIOB BaHUM yueOHOTO MOAyIs. Kaxpiit natep-
HET-ypOK IpeJICTaBIsieT COO0i COBOKYTI-
HOCTb MHTEPAKTUBHBIX MYJIbTHMEIUHHBIX
00BEKTOB, MPEACTABICHHBIX PA3THYHBIMU
pyOpukamu
Brutouaer B ce0st cieyromiye 0J0Ku: 3a-
aHMe K 3aHSITHIO: 3aHITHE, COCTOAIIEE 13
Xumust. 9 a > "
CIACC WHTEPHET-YPOKOB, K UTOTOBYIO CTPaHUILY
’ 3aHATHUSA C pe3yJIbTaTaMH JIESITeIbHOCTH
OnexTpo-
00y4aloIIerocs Mo OCBOCHHUIO YI€OHBIX N
JIUTHYCCKAS OO11ecTBO ¢ OrpaHUYEHHON
MaTepuanoB 3aHATUs. KomuaecTBo nHTEp- "
JUccolma- OTBETCTBEHHOCTHIO ""MOOWIE-
445. | 1.2.11.25. HET-YPOKOB, BXOJAIINX B COCTaB 3aHATHS,
usl. Hoe DnektpoHHoe OOpa3oBa-
OMpeAeAeTCS B TEMATHUECKOM IIJIAHUPO- "
Xumnue- N HHE
cKue peak BaHWU yueOHOTO MOayJist. Kax bl uHTEp-
LM B pac HET-YPOK MPEJCTABIAET COOOH COBOKYTI-
TBO EX HOCTb MHTEPAKTUBHBIX MYJIbTHMEIUHHBIX
p 00BEKTOB, MTPEACTABICHHBIX Pa3IMUYHbIMU
pyOpuKamu
446. 1.2.11.26. Xumus. OO0P conepkuT npe3eHTallNY, HHTSPAKTUB- | AKIIMOHEpHOE o0mecTBo "M3-
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OCHOBBI HBIE MaTepuaibl K YPOKY, 3aaHus u3 pabo- | marensctBo "[Ipoceemenne”
XUMHUH. 8 gux Terpaaei. JOP umeet GyHKIFOHAT
KJIacc ABTOMATUYECKOW BBIJIJAYH U MPOBEPKH JI0-
MAIIHUX 3aJaHHUH
Xunist OO0P conmepxuT nmpe3eHTany, HHTEPaKTHB-
’ HBIC MaTEPUAIBI K YPOKY, 3a/IaHus U3 pado-
Xumust PHAJILLI YPOILY, 321 P AxrmoHepHoe obmiecTBo "N3-
447, 1.2.11.27. yux Terpaaei. JOP umeer pyHKIIMOHAN " "
3JIEMEHTOB. - natenbeTBo "IpocBenienne
9 Kiace ABTOMAaTHYECKON BBIJJAYH U IIPOBEPKH J10-
MaIIHUX 3aJaHUM
Bubmumore- | D0OP paspadoran ¢ yuetom @I'OC OO0 u
ka D0P. DOOIT OO0 no xumuu. 0P M0oxHO HUC-
Xumus. 8 | TMOIB30BaTh C TFOOBIMH YI€OHUKAMH, BXO-
KJ1acc. asammu B OITY.
Harnsoaele | B kaxIyro TeMy BKIFOYCHBI TECTOBBIC KOH- .
OKH TPOJIbHBIE 33/T1aHUS, MHTEPAKTHBHBIE YII ObumectBo ¢ orpanuCHHoNH
448. | 121128, agGI:)KT (;H I;.)KHGHI/IH Ha CBOéHI/Ie TIZO eTI/I‘IQCK}(I)FO OTBETCTBEHHOCTLIO "IKIA-
P p y p MEH-ME/IUA"
HbIC yueO- | Marepuaia ¥ Ha OTpabOTKY NPAaKTHYECKUX
HO- HaBBIKOB
METOIuYe-
CKHE Mare-
pHUaIbI
bubnmote-
ka DOP.
X UMt D0P pazpadoran ¢ yaerom ®PI'OC OO0 u
9 Knacc‘ ®OOIT OO0 no xumun. 0P MoxHO Hc-
' MOJIH30BAaTh C JIIOOBIMU YUeOHUKAaMH, BXO-
Harnsinasie .
oK nsaumu B OITY. OO11IECTBO C OrpaHUYCHHOM
449. | 1.2.11.29. 3£KT O'H B kaxxnyro TeMy BKIIFOUEHBI TECTOBBIE KOH- | OTBETCTBEHHOCTHIO "OK3A-
HBIC g 6 TPOJIBHBIE 33J]aHUsl, UHTEPAKTUBHbIE YII- MEH-MEJINA"
Hz PaKHEHHUS Ha YCBOCHUE TEOPETUYCCKOTO
MaTepraia U Ha OTpa0OTKY MPaKTUIECKUX
METOIuYe-
HaBBIKOB
CKHe Mare-
pHUabl

LUNDPOBbIE OEPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

B cootserctBuu ¢ [Ipukaszom Munuctepersa npocsenienust Poccun ot 25.08.2026 Ne 591
"O6 yTBepkIeHUU (eaepanbHOro NMepedHs JIEKTPOHHBIX 00pa3oBaTeNbHBIX PECYPCOB, J0-
MYLIIEHHBIX K UCHOJIb30BAHUIO MIPH PeATU3aIMH UMEIOIINX T'OCYIapCTBEHHYIO aKKPEIUTAIIUIO
00pa3oBaTeNbHBIX MPOTrPaMM HAyaJIbHOTO OOILEro, OCHOBHOTO OOILEro, CpeiHero oO0Iero
obpazoBanus" (3apeructpupoBano B Munrocre Poccun 22.09.2026 N 88378)

1. https://m.edsoo.ru/

2.
Ne | NeDOOP B | HaumeHo- Kpartkoe onucanue DOP (Bkirodast CTpyKTypy, [IpaBoobnanaTens
ctpo | ¢ene- |Banme DOP,| mnpemMeTHOE cojepkaHHe U METaJaHHbIe, M03B0- | DOP (HaumeHOBaHUE
KU | paJlbHOM COCTaBU- JISTIOIIIAE OJTHO3HAYHO HueHTUGUIrpoaTs JOP) FOPUINYECKOTO Ul
dbene | mepeune | Tenb (co- 60 ®HO) pusnue-
ne- 90P CTaBHUTEIIH) CKOI'0 JINLa, KOTOPO-
paib 20P MY B YCTaHOBJICHHOM
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HOTO
ne-
ped-
HS
S0P

3aKOHO1aTEIHCTBOM

P® nopsinke npuHaj-

JIEKUT UCKITIOUH-

TEIbHOE MPABO Ha
20P)

425.

1.2.11.5.

Xumus. 8
KJ1acc

VY4eOHbIi Kypc M0 XMMHU TpeIHa3HaueH 1Jist 00Y-
qJaromuxcs 8 KiaccoB. BkimoyuaeT B cedst mpe3eHTa-
LUK C TEOPUEH JIJISl TPOBEJCHUS 3aHATHN WIIM camo-
CTOSITENILHOTO M3Y4eHHsI, TOAOOPKH 3a/1a4 C aBTO-
MaTHU4eCKOH MPOBEPKOM pe3ysibTaTa U aCHHXPOH-
HBIE 3a/1aHUsI, BBIIOJIHAEMBIE C BEIKITIOYEHHBIM MO-
HutopoM. Llenbio Kypca siBisieTcst 3akperienue Oa-
30BBIX 3HaHUI U OTPa0OTKA MPAKTUYECKUX YMEHUH,
HEOOXOJMMBIX yUaIIMMCS B paMKaX y4eOHOTO
npenmeta "Xumus" B 8 kmacce. Pecypc MoxkeT ObITh
HCIIONB30BaH KaK OTACIIbHBIN OHJIAHH-KYPC, TaK U B
Ka4yecTBE OMOJHUTENbHBIX MaTepHaloB 115 pabo-
ThI HA YPOKaX XHUMHUU U NPH BBIIOJHEHUH JOMAIII-
HUX 3aJaHui

OO0miecTBO ¢ Orpanu-

YEHHOU OTBETCTBEH-

HOCThIO "Dokchopr"
https://foxford.ru/

426.

1.2.11.6.

Xumus. 9
KJ1acc

Y4eOHBIi Kypce 10 XHMHHY TIpeHa3HAYEH IS 00y-
yaromuxcs 9 kiaccoB. Bkimovaer B cebs npeszeHTa-
LUK C TEOPUEH ISl TPOBEAEHUS 3aHATHI WK camMo-
CTOSITENILHOTO M3Y4eHHsI, HOAOOPKH 3a/1a4 C aBTO-
MaTU4E€CKOW MPOBEPKOW pe3yIbTaTa U aCUHXPOH-
HbI€ 3a/IaHUsl, BBIIOJIHIEMBIE C BHIKIIOYEHHBIM MO-
HutopoM. Llensio Kypca siBiseTcs 3akpersieHue 0a-
30BBIX 3HaHUH U 0TPaOOTKa MPAKTUIECKUX YMEHHUH,
HEOOXOIUMBIX YUallIMMCsl B paMKax y4eOHOTO
npenmeta "Xumus" B 9 knacce. Pecypc Moxker ObITh
HCIOJIb30BaH KaK OT/EJIbHBIN OHJIAHH-KYPC, TaK U B
KayecTBe JIOMOJHUTEIBHBIX MaTepUAIIOB JJisi pabo-
ThI HAa YPOKaX XHMHUU U NPH BHITIOTHEHUH JOMAIII-
HUX 3aJaHui

OO0miecTBO ¢ Orpanu-

YEeHHOH OTBETCTBEH-

HOCTEIO "®oKchop
https://foxford.ru/

432.

1.2.11.12.

Xumus. 8
kinacc. Be-
LIECTBA U
XAMHYeE-
CKHE peak-
LUH

Bxurouaer B ce0s crnenyromiye OlI0KH: 3alaHue K
3aHATHIO: 3aHATHUE, COCTOSILIEE U3 HHTEPHET-
YPOKOB, U UTOI'OBYIO CTPaHUILy 3aHATUS C PE3YIIb-
TaTaMH JEATEIbHOCTH 00y4aroIerocs 1o ocBoe-
HUIO Y4eOHBIX MaTepuaioB 3aHaTHs. KommuecTBo
HMHTEPHET-YPOKOB, BXOIALINX B COCTaB 3aHATHS,
oTpezesnseTcs] B TEeMAaTHIECKOM TJIAHHPOBAHUH
y4eOHOr0 MOIYJISL.

Kaxnp1ii ”HTEpHET-ypOK MpeACTaBisieT coboil co-
BOKYITHOCTb MHTCPAKTHUBHBIX My_HBTHMCZIPIﬁHBIX
00BEKTOB, MPEICTABIEHHBIX Pa3INYHBIMU PYOpH-
KaMu

OO611ecTBO ¢ OrpaHu-
YEHHOU OTBETCTBCH-
HOCTBIO "MoOuIBLHOE
DnexrponHoe O6pa-
30BaHue"
https://mob-edu.ru/

433.

1.2.11.13.

Xumust. 8
knacc. Bo-
nopox Ilo-
HATHUEC O KU-

CI0TaxX u

BxirouaeT B ce0s ciienyromme OJIOKH: 3a1aHue K
3aHSTHUIO: 3aHATHE, COCTOSILIEE U3 UHTEPHET-
YPOKOB, U UTOTOBYIO CTPAHUILY 3aHSTHUS C PE3YJIb-
TaTaMU JESTEIBHOCTH 00yYarOIIerocs o 0OCBOE-

OO6mecTBO ¢ orpaHu-
YEHHOU OTBETCTBCH-
HOCTBIO "MoOuIBLHOE
OnektponHoe O6pa-
30BaHue"

HUIO y‘-Ie6HI>IX MaTcpuajioB 3aHATUA. KoanuectBo
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cosix. Bo- | MHTEpHET-ypOKOB, BXOISIIHUX B COCTAB 3aHSATHS, https://mob-edu.ru/
na. PactBo- OTIpeIeTIsIeTCS B TEMATHIECKOM TIAHHPOBAHIH
psl. [Tons- y4eOHOTO MOTYJISL.
THe 00 oc- | Kaxaplii HHTEpHET-YPOK MPEICTABISICT COOOH CO-
HOBAHHAX BOKYITHOCTh HHTEPAKTHBHBIX MYJTbTUMEINHHBIX
00BEKTOB, MPEJICTABICHHBIX Pa3INYHBIMHA PYOpH-
KaMH
Bxurodaet B ce0st crieayromniie OJIOKA: 3ajaHue K
3aHSTHIO: 3aHSATHE, COCTOSIIEE U3 UHTEPHET-
OKOB, 1 UTOTOBYIO CTPaHHILy 3aHSTHS C Pe3yib-
Xumus. 8 | 7P ’ y PaHHILy pesy OO011ecTBO ¢ OrpaHu-
TaTaMu JeSTeIHOCTH 00yYaroIerocs mo 0CBoe- 9
kiacc. Boz- YEHHOU OTBETCTBEH-
HUIO YU4eOHBIX MaTepuasioB 3aHsaTHs. KommuecTBo "
nyx Kucno- HOCTBIO "MobOmisHOE
434. 11.2.11.14. MHTEPHET-YPOKOB, BXOJISALINX B COCTaB 3aHATHSL.
po. Onektponnoe Obpa-
OTIpeeseTCS B TEMATHIECKOM TIAHUPOBAHHUH "
[ousrue 06 e0Horo MoTyIs. Kaskelii MHTEpHET-ypOK Tpe 3oBarie
oxenpax | V. YL PHETYPOXK 1P https://mob-edu.ru/
CTaBIsIeT COOOH COBOKYITHOCTh MHTEPAKTUBHBIX
MYJIbTUMETUAHBIX O0BEKTOB, PEACTABIICHHBIX
Pa3IMYHBIMA PYOpHUKaMU
BrutrouaeTt B ce0s cnemyromnme OJIOKH: 3a/1aHne K
3aHATHUIO: 3aHATHE, COCTOSAIIEE U3 HHTEPHET-YPOKOB
Xumust. 8 Y UTOTOBYIO CTPAHUILY 3aHSATHS C Pe3yJIbTaTaMu
Y DatHiLy pesy OO0mecTBO ¢ orpaHu-
kiacc. Oc- | IeATeNIbHOCTH 00YyJaroIerocs Mo OCBOCHHUIO yueo- .
YEHHOW OTBETCTBEH-
HOBHBIC HBIX MaTepuasioB 3aHATHA. KonmndecTBo unrepHeT- "
HOCTBIO "MoOuIbHOE
435. 11.2.11.15. | knacchl He- | YPOKOB. BXOJSIIIUX B COCTAB 3aHSTHUS, OTPEACIISICT-
OnekrporHoe Ob6pa-
opraHuue- | Csi B TEMaTHUYECKOM IUIAHUPOBAHMH y4eOHOT'O MO- soBanme"
CKHUX cO- | mynsa. Kaxxaelii MHTEpHET-YPOK OPEICTABIAET COOOM ;
| PHET-YPOK TP N https://mob-edu.ru/
€IMHEHNH | COBOKYITHOCTH HHTEPAKTHBHBIX MYJIbTUMEIUHHBIX
00BEKTOB, MPECTABICHHBIX PA3TUYHBIMU PYOpH-
KaMu
Xumus 8
KJIacc. BrurouaeTt B ce0s cnemyromnme OJIOKU: 3a/1aHne K
[leproan- | 3aHATHIO: 3aHATHE, COCTOSIIEE U3 HHTEPHET-YPOKOB
YEeCKHii 3a- | ¥ MTOTOBYIO CTPaHUILY 3aHSTHS C pe3ylbTaTaMu
koH u [le- | mesTenpHOCTH 00YyYaroIIerocs 0 OCBOCHUIO yued- | ObmiecTBo ¢ orpanu-
puomuve- | HBIX MaTepHajoB 3aHATHSA. KomMdecTBO HHTEpHET- | YEHHOW OTBETCTBEH-
436. | 1.2.11.16, | CKas cucTe- | ypOKOB, BXOJIAIIMX B COCTAB 3AHSATHS, ONIPEIENSET- | HOCTHIO "MoGunsHOe
T | Ma xuMude- | ¢ B TEMaTHYECKOM IIAHMPOBAHUHU Y4eOHOro Mo- | DiektponHoe OOpa-
CKHUX dJIe- JUyJISl. 3oBanue"
MEHTOB Kaxp1it MHTEpHET-ypOK IpeCcTaBiseT codoit co- |  https://mob-edu.ru/
.. Men- BOKYITHOCTb UHTEPAKTUBHBIX MYJIbTUMEIUNHBIX
JierieeBa. 00BEKTOB, MPEACTABICHHBIX PA3TUYHBIMU PYOpH-
Crpoenue KaMu
aToma
Xumus. 8 Brurouaet B cebs cnenyronme OJIOKU: 3a/1aHue K
OO6mecTBO ¢ OrpaHu-
knacc. Xu- 3aHSTHIO: 3aHSTHE, COCTOSIIEE U3 UHTEPHET- .
MUYECcKas OKOB, H UTOTOBYIO CTPAHHUILY 3aHATHS C PE3yib- | o on OTBCTCTBCH-
yp ’ M p Y pesy HOCTBIO "MoOuIBHOE
437. 11.2.11.17. CBSI3b. TaTaMH JIEATEIILHOCTH 00YyYaroIerocs mo 0CBoe-
DnexrponHoe O0pa-
Oxwucinu- HUIO Y4eOHBIX MaTepuaioB 3aHaTHs. KomnuecTBo soBanHe"
TEJBHO- UNITEPHET-YPOKOB, BXOJISIINX B COCTAB 3aHSATHS
pHET-Yp » BXOUII ’ https://mob-edu.ru/
BOCCTaHO- oTpeieNIeTCs B TEeMAaTHUECKOM IJIaHUPOBAaHUN
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BUTEJILHBIE
peaKITu

y4eOHOTO MOTYJISI.

Kaxaprit ”HTEpHET-ypOK MpeacTaBisieT co0oit co-
BOKYITHOCTh HHTEPAKTUBHBIX MYJbTUMEIUNHBIX
00BEKTOB, MPEACTABICHHBIX PA3IUYHBIMU PYOpH-
KaMu

438.

1.2.11.18.

Xumusi. 8
Kjacc. Xu-
MU - BaX-

Hast 00J1aCThb
€CTECTBO-

3HAHUA U
MpaKTHye-
CKOH Hes-
TEIBHOCTH
yeaoBeKa

BrurouaeT B ce0s cienyromnme OJIOKU: 3aIaHue K

3aHATHUIO: 3aHATUE, COCTOANICEC U3 UHTCPHET-YPOKOB

Y UTOTOBYIO CTPAHUILY 3aHSATHUS C PE3yJIbTaTaMU

JISATEIILHOCTH 00yJaIOIerocs Mo OCBOCHHUIO yueo-

HBIX MaTepUaioB 3aHATHs. KonuduecTBO HHTEPHET-

YPOKOB, BXOJISIIIIAX B COCTAB 3aHATHS, ONPECIIICT-

Cs1 B TEMATUYECKOM ILIAHUPOBAHUH YUEOHOTO MO-
Ty IS,

Kaxxaprit ”HTepHET-ypOK MpeacTaBisieT co0oit co-
BOKYITHOCTh HHTCPAKTHBHBIX MYJIbTHMETHHHBIX
00BEKTOB, MPEACTABICHHBIX PA3THYHBIMU PYOpH-
KaMH

O011ecTBO ¢ Orpanu-
YEHHOM OTBETCTBEH-
HOCTBIO "MoOuIBLHOE
Onextponnoe Obpa-
30BaHue"
https://mob-edu.ru/

439.

1.2.11.19.

Xumus. 9
KJacc.
Baxwueii-
[IAE MEeTaI-
JIBL U UX
COEIUHEHNS

BrirouaeT B ce0s cienyromnme OJIOKU: 3a1aHue K
3aHATHIO: 3aHATHUE, COCTOSILEE U3 HHTEPHET-
YPOKOB, ¥ HTOTOBYIO CTPAHHMILY 3aHSATHSA C PE3yilb-
TaTaMu JIeSTeTbHOCTH 00Y4aloLIerocs Mo ocBoe-
HUIO YU9eOHBIX MaTepuaioB 3aHsATHs. KomnuecTBo
HMHTEPHET-YPOKOB, BXOJSIINX B COCTAB 3aHATHS,
oTpeJieNIsieTCs B TEeMAaTHUECKOM IIaHUPOBAHUN
yueOHOTO MOJTYJISL.

Kaxxaprit H”HTEpHET-ypOK MpecTaBiseT codoit co-
BOKYITHOCTb MHTEPAKTHUBHBIX MYJIbTUMEIUHHBIX
00BEKTOB, MPECTABICHHBIX PA3TUYHBIMU PYOpH-
KaMu

OO0miecTBO ¢ Orpanu-
YeHHOM OTBETCTBCH-
HOCTBIO "MoOHUIBLHOE
Onektponnoe Obpa-
30BaHue"
https://mob-edu.ru/

440.

1.2.11.20.

Xumus. 9
KJacc.
OO6mas xa-
pakTepu-
CTHKA XH-
MHYECKHX
3JIEMEHTOB
IVA-
TPYIIIBL.
Yrnepon u
KPEMHHH, U
HUX COeU-
HEHUS

Bkitouaer B cebs ciiepyromue OlOKH: 3a1aHue K
3aHATHIO: 3aHATHUE, COCTOSILIEE U3 HHTEPHET-
YPOKOB, U UTOTOBYIO CTPAHHUILY 3aHITHS C PE3YJib-
TaTaMu JIeSTeTbHOCTH 00Y4aonIerocs mo ocBoe-
HUIO YU4eOHBIX MaTepuasioB 3aHaTHs. KommuecTBo
MHTEPHET-YPOKOB, BXOJSALINX B COCTaB 3aHATHS,
ompezesnseTcs] B TEeMaTHUYECKOM IJIaHUPOBaHUH
yuebHoro moaysst. Kaxxaslii HHTEepHET-ypOK Ipea-
CTaBISIET COOOH COBOKYIHOCTb HHTEPAKTUBHBIX
MYJIBTUMETUHHBIX O0BEKTOB, MPEACTABICHHBIX
Pa3InYHBIMU pyOpHUKaMu

OO01ecTBO ¢ orpaHu-
YEeHHOH OTBETCTBEH-
HOCTBEIO "MoOMIBHOE
OnexrponHoe O6pa-
30BaHue"
https://mob-edu.ru/

441.

1.2.11.21.

Xumus. 9
knacc. O0-
iast xapak-
TEPUCTHKA

XUMHUYeE-

CKHUX dJIe-
MeHTOB VA-
TPYIIIBL.

Bkitouaet B cebs ciienyromune OlOKH: 3alaHue K
3aHSTHIO: 3aHATHE, COCTOSAIIEE U3 UHTEPHET-
YPOKOB, ¥ UTOTOBYIO CTPAHHUILY 3aHITHS C PE3YIIb-
TaTaMu JIeSTeIbHOCTH 00Y4aroLIerocs 110 ocBoe-
HUIO Y4eOHBIX MaTepuaioB 3aHaTHs. KomnuecTBo
HMHTEPHET-YPOKOB, BXOIALINX B COCTaB 3aHATHS,
OTpezesieTCs] B TEMAaTHYECKOM TJIAHHPOBAHUH
yuebHoro moayist. Kaxxaplii HHTEepHET-ypOK Ipea-

OO61mecTBO ¢ OrpaHu-
YeHHOH OTBETCTBEH-
HOCTBIO "MoOuIBLHOE
DnexrponHoe O0pa-
30BaHue"
https://mob-edu.ru/
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A3or, doc-

CTaBJISIET COOOM COBOKYITHOCTb MHTCPAKTHUBHBIX

¢dop u ux MYJbTHMEIUHHBIX 00BEKTOB, IPECTABICHHBIX
COCIIMHEHHS Pa3IUYHBIMU pyOpUKaMu
Xummus. 9 Bxurowaet B ce0s criemyromnie OJIOKH: 3aJaHue K
KJiacc. 3aHSTHIO: 3aHSATHE, COCTOSIIEE U3 UHTEPHET-
O6mas xa- OKOB, 1 UTOTOBYIO CTPaHHMILy 3aHSTHS C PE3yib-
H yp ’ y PaHHiLy pesy. OO0mIecTBO ¢ OrpaHu-
pakTepu- TaTaMU JIEeATETHbHOCTH 00Y4aoNIerocs Mo 0CBoe- .
YEHHOU OTBETCTBEH-
CTHKA XH- | HHIO y4eOHBIX MaTepHaoB 3aHsTus. KonmdecTBo "
HOCTBIO "MoOmiTpHOE
442, 11.2.11.22. | mMuyecKux HMHTEPHET-YPOKOB, BXOJALINX B COCTaB 3aHATHS,
OnekTporHoe Obpa-
3JIEMEHTOB ompeeNsieTcs B TEeMaTHUECKOM IJIaHUPOBAHUN soBaHHe"
VIA- ebHoro Moynsi. Kaxxaeiii ”HTEpHET-ypOoK Hpe-
v Ay A PHET-YPOK IbeA https://mob-edu.ru/
TPYTIIIBL CTaBISIET COOOH COBOKYITHOCTh MHTEPAKTUBHBIX
Cepau ee MYJIbTUMEIUAHBIX 00BEKTOB, MPEACTABICHHBIX
COCJIMHCHHUS Pa3INIHBIMU pyOpUKaMU
BrutrouaeT B ce0s cienyromnme OJIOKU: 3a1aHue K
Xnis. 9 3aHATHIO: 3aHATHUE, COCTOSINCE U3 HHTEPHET-
Kace O 6. | YPOKOB, H HTOTOBYIO CTPAHHILY 3AHSTHS C PE3YJlb-
as xé K TaTaM¥ JISATSILHOCTH 00y4aroIierocs mo oceoe- | OOIIECTBO C OTpaHH-
Te I/ICTEIKa HUIO YUICOHBIX MaTEPUANIOB 3aHATHs. KOMTMYECTBO | YEHHOW OTBETCTBEH-
p WHTEPHET-YPOKOB, BXOAIINX B COCTAaB 3aHATHS, | HOCTHIO "MoOniIpHOE
443. 11.2.11.23.| xumuue-
CKIX AIIC OTIpEeNIETAETCS B TEMAaTHIECKOM IIAHUPOBAHUU Onektponnoe Obpa-
yueOHOTO MOJTYJISI. 3oBanue"
meHToB VII- N . .
COVIILEL Kasx1plit MHTEpHET-yPOK TPEACTABISET co00it co- | https://mob-edu.ru/
r :gyorer‘,I BOKYITHOCTh MHTEPAKTHUBHBIX MYJIbTUMEIUHHBIX
00BEKTOB, MPEACTABICHHBIX PA3ITHYHBIMU PYOpH-
KaMu
Bkirowaet B ced ciienyromue OJI0KH: 3a/1aHue K
3aHATHIO: 3aHATHUE, COCTOSAIICE U3 HHTEPHET-
OKOB, 1 HTOTOBYIO CTPAHHMILY 3aHSITHS C Pe3yib-
M i y PaHHIy pesy OO01ecTBO ¢ orpaHu-
Xumwst. 9 TaTaMu e TeTbHOCTH 00Y4aloIIerocs Mo ocBoe- .
YEHHOU OTBETCTBEH-
knace. O0- | HHUIO yueOHBIX MaTepuanoB 3anaTus. KomnvecTBo "
. HOCTBIO "MoOuIbHOE
444, 11.2.11.24. | mwue cBOii- WHTEPHET-YPOKOB, BXOISAIINX B COCTaB 3aHATHSI,
OnextponHoe Obpa-
CTBa METaj- | OIpEIENseTCS B TEeMATHUECKOM IJIaHUPOBAHUN " _
M 3oBanue" https://mob-
JIOB yuebHOTo MOIYIIst. Kakplii HHTEpHET-YPOK Tpe- edu.ru/
CTaBIsIET COOON COBOKYITHOCTh HHTEPAKTUBHBIX —
MYJbTHMEIUHHBIX 00BEKTOB, IPEACTABICHHBIX
Pa3IMYHBIMU pyOpUKaMu
Xuvnst. 9 BxomrouaeT B cebs ciemyromye OJIOKH: 3aT1aHAE K
Knacc. 3aHSTHIO: 3aHSTHE, COCTOSIIEE U3 UHTEPHET-
’ OKOB, 1 HTOTOBYIO CTPAHHMILy 3aHSTHSA C PE3yJib-
DNeKTPOIH- yp ’ Y p Y pesy OO61mecTBO ¢ OrpaHu-
TaTaMu JeSTeIbHOCTH 00Yy4aloLIerocs 1o ocBoe- .
THUYECKas YEHHOW OTBETCTBEH-
HUIO YU9eOHBIX MaTepUaIoB 3aHsATHs. KonmuecTBo "
JHcconma- HOCThI0 "MoOuibHOE
445, 11.2.11.25. HMHTEPHET-YPOKOB, BXOIALINX B COCTaB 3aHATHS,
. DnexrponHoe O0pa-
ofpeieNIIeTcs B TEeMAaTHUECKOM IJIaHUPOBAaHUN "
Xumire- eonoro Mmoayist. Kaskaplii HHTEpHET-YPOK IIPE 30BAHHC
CKHE peak- yi YL PHET=YPOK TP https://mob-edu.ru/
1 B pac CTaBIISIET COOOH COBOKYITHOCTh MHTEPAKTUBHBIX
TBODAX MYJbTUMEAUNHHBIX 00BEKTOB, IPEACTABIEHHBIX
p PasInYHBIMU pyOpHUKaMu
1027.1 2.2.10.2 Bceepoccnii- | Marepuansl 411 IOATOTOBKH K BCEPOCCUUCKUM OOm1ecTBO ¢ Orpanu-
| 7777 | ckue mpo- MIPOBEPOIHBIM paboTaM aiis 8 Kiacca. TpeHupo- YEHHOW OTBETCTBEH-
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BEPOYHBIE
paboTh! 8
Kjacc. Xu-
MU

BOYHBIC BAPUAHTHI COACPKAT 3aJaHUSI C aBTOMATH-
YeCKOH POBEPKOI M OIPOOHBIM OOBSICHEHHEM
peurenusi. Hanuuue renepanuii B 3aJaHUSX O3BO-
JII€T BO3BPAIIATHCS K PEIICHUIO YITPAXKHEHUS HEO/I-
HOKPATHO. YYHTESIM JOCTYITHBI TAK)Ke 3aJaHUs C
PY4YHOH IPOBEPKOH, NOAPA3yMEBAIOLIUE PA3BEPHY-
TBIA OTBET

Hocteio "SKmacc"
https://www.yaklass.r
u

1034.

2.2.10.9.

IIpakTuxym
10 XUMHH

[penna3naveH a1l KCHONB30BaHMS HA YPOBHE OC-
HOBHOTO 00I1IIer0 00pa3oBaHus B CIECIYOIIUX (Gop-
Max 0Oy4YeHUs: OYHOE, OYHO-3204HOE, 3209HOE, B
dhopme cemeitHOTO 00pa30BaHUs, TSI CAMOCTOS-
TELHOW TOATOTOBKH C PUMEHEHHEM JIEKTPOHHO-
Iro OGy‘ICHI/IH 1 JUCTAaHIIMOHHBIX O6pa3OBaTCJII)HI)IX
TEXHOJIOTUI

OO0mIecTBO ¢ OrpaHu-
YEHHOM OTBETCTBCH-
HOCTBIO "MoOuIBLHOE
Onextponnoe Obpa-
30BaHue"
https://mob-edu.ru/
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