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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsSI COCTaB-
JIeHa Ha OCHOBE TpeOOBaHUW K pe3yJibTaTaM OCBOECHHSI OCHOBHOW 00pa3oBaTesb-
HOM TIpOrpaMMbl OCHOBHOTO 0OIero ooOpaszoBaHus, mpencraBieHHbIX B OI'OC
00O, a Takxe Ha OCHOBe (pemepanbHOI paboueld MPOrpaMMbl BOCIUTAHUS U C
y4€TOM KOHUEMUUU TPernojaBaHus y4eOHOro mpeamera «XuMus» B oOpa3oBa-
TEJBHBIX opranm3anusax Poccuiickon @enepanun.

[IporpaMMma o xumuu Aa€T MpeacTaBiIeHUE O LeNsAX, O0IIel cTpaTeruu ooy-
YEeHUs, BOCIIUTAHUS U Pa3BUTHUS O00YyUaIOIIUXCS CPEACTBAMU YUEOHOTO MpeaMera,
yCTaHABJIMBAET 0053aTeNbHOE MPEAMETHOE COJEpkKaHUE, MpeayCMaTpUBaeT pac-
IIpeIeSIEHUE €ro M0 KJaccaM U CTPYKTYPUPOBAHHE I10 pa3esiaM U TeMaM Iporpam-
MBI IO XMMHH, ONPEAEISIET KOJIMYECTBEHHBIE U KAUECTBEHHBIE XAPAKTEPUCTUKH
COJIEpKaHMsl, PEKOMEHYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI XUMUU C YUETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKHM y4eOHOTro mpoiiecca, BO3-
PACTHBIX OCOOEHHOCTEN O0y4YaroIMXCs, ONPEEIseT BO3MOKHOCTH MpeaMETa s
peanuzanuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O 00IIET0 00Opa3oBaHus, a TakKe TPeOOBaHUH K
pe3ynbTaTaM 0oOy4eHHUs] XUMUU Ha YPOBHE LeJIel U3y4eHHs TPeAMETa 1 OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYYaroIerocss MO OCBOEHHUIO
y4eOHOTO Co/IepKaHUsI.

3HaHHe XUMHH CIIYKUT OCHOBOM /Jisi JOPMUPOBAHUS MUPOBO33pEHUS 00yya-
IOLLIETOCS], €T0 MPECTABICHUN O MaTepUaJIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb HI-
patoT popMHUpyeMbIe XUMUEH NPEICTABICHUS O B3aUMOIIPEBPAILICHHIX SHEPTUU U
00 SBOJIOIMHM BEUIECTB B MPUPOAE, O MYyTAX pPELIEHUS MIOOATbHBIX MPOOIeM
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPTrEeTUYECKOM, MUIIEBOU U
AKOJIOTHYECKOI 0€30MacHOCTH, TPOOJIEM 3PABOOXPAHECHHUS.

N3yuyeHnune xumunn:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEN sl caMopa3BUTHs U (OPMHUPOBa-
HUS KyJIbTYPhI TMYHOCTH, €€ 001el U GyHKIUOHATBHOM IPAMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0Oy4aronuxcs, HABBIKOB UX CaAMOCTOSATEIbHON y4eOHOU JESTeIbHOCTH, IKCIIEPH-
MEHTAJIbHBIX U HCCIENI0BATENIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEIHEBHOMN
KU3HU, TaK U B MPOPECCUOHAIBHON JESATEIbHOCTH;

3HAKOMUT CO CNEeUU(PUKON HayYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI II€-
JIOCTHOTO B3IVISiIa HA €IMHCTBO MPHUPOJIbI U YEJIOBEKA, SBIIAETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroINXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K E€CTECTBEHHO--
HAy4HBIM 3HaHUSM, K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B 9KOJIOTHYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HanpaBiieHNUsa B OOyYeHUH XUMHH 00ECIIEYNBAIOTCSA CIELU(PUKON CO-
Jep>KaHus y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS MeJaroruiecky aaanTHPOBaH-
HBIM OTpakKeHHEeM 0a30BOM HAyKU XMMUU Ha OMPEJEIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHUU U HEKOTOPBIX OT/IEIbHBIX 3HAYMMbIX MOHSITUN OpraHuye-
CKOU XUMUH.

CtpykTypa coiepKaHus MpOrpaMMbl IO XUMHUHU CPOPMUpPOBaAHA HAa OCHOBE
CHUCTEMHOI0 noaxoza K €€ n3yueHuro. ConepKaHne CKIAAbIBACTCS U3 CUCTEMBI 110-
HATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CHUCTEMBI MOHATHUN O XUMHUYECKOU
peakuuu. O0€ 3TU CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIIUITY MTOCJIEI0Ba-
TEJIHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETUYECKUX NPEACTABIECHUN PA3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /1. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YYEHHS O CTPOEHUH aTOMA U XUMHUYECKOM CBSI3U;

— IPEJCTABICHUN 00 3JEKTPOIUTUYECKON AUCCOIMAIMM BEIIECTB B PacTBO-
pax.

Teopernueckrne 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMITUPUYECKH IONY-
YEHHBIX M OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEN0BATEIBLHO OT OJHOTO
YPOBHSI K JPYrOMY, BBINONHSA (PYHKIUM OOBSCHEHHS W MPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHs U BO3MOXXHOCTEH IPAKTUYECKOIO IPUMEHEHUSA U IOJTYyYECHUS
U3Y4YaeMbIX BELIECTB.

OcBoeHue nporpammbl 0 XUMHH CIOCOOCTBYET (hOPMHPOBAHUIO MPEICTAB-
JEHHS O XMMHYECKOM COCTaBJIAIOIIEM HAy4YHOW KapTHUHBI MUpa B JIOTHKE €€ CHU-
CTEMHOU IPUPOJBI, LIECHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U METOAaM I10-
3HaHUsA B Hayke. M3yueHrne XuMuu MpoOUCXOIUT C IPUBJICYECHUEM 3HAHUM U3 paHee
M3YUYEHHBIX y4E€OHBIX MpeAMETOB: « OKpyxaroluil Mup», «buonorus. 5—7 kinaccb»
n «Pu3nka. 7 Kmacey.

[Ipu M3yueHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUNA OCHOB XUMUYE-
CKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOMN JesATeNb-
HOCTH Y€JIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpbl. 3a/1aua y4eO-
HOTO TIpeIMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMHUYECKHX 3HAHUN — Ba-
HeHmuX (haKToB, TOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, S3blka HayKh, B MPHOOIICHUH K
Hay4YHBIM METOJ[aM TO3HAHUS MPU U3YYCHUHU BEIIECTB U XUMUUYECKUX PEaKIHil, B



GbopMHpPOBaHUM W PA3BUTHHU IIO3HABATEIBHBIX YMEHUW W WX TNPUMECHECHHH B
y4eOHO-TI03HaBaTEIbHOM M yueOHO-UCCIEI0BATEICKON A TEIbHOCTH, OCBOCHUU
MpaBuWJI 0€30MacHOr0 0OpalleHusl C BEIIECTBAMH B ITOBCEIHEBHOM KU3HH.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHEe MPUOOPENU TaKUE LI, KakK:

— (hopMupOBaHKE UHTEIUIEKTYaJIbHO PA3BUTOMN JUYHOCTH, TOTOBOM K CaM000-
Pa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM, Croco0-
HOW aJJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS yCIOBUSIM JKU3HH,

— HANpaBJIEHHOCTh OOYyYEHHs] HAa CHUCTEMAaTUYECKOE MPUOOIIEHHE 00yyaro-
IUXCST K CaMOCTOSTEILHOW TMO3HABATEIHLHON NEATEIPHOCTH, HAYYHBIM METO/JIaM
no3HaHus, HOPMHUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHre yCIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIIMMUCS
OTIbITa Pa3HOOOPA3HOHN NEATETHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUYEBHIX Ha-
BBIKOB (KJTFOUEBBIX KOMIIETEHIIMH), UMEIOIINX YHUBEPCATbHOE 3HAUYCHUE IS Pa3-
JUYHBIX BUJOB JIESITEILHOCTH;

— hopmupoBanue o0l (HyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IpaMoT-
HOCTH, B TOM YHCJI€ YMEHHI OOBSCHATh M OICHUBATH SIBICHUS OKPYXAIOIIETO
MUpa, UCTIOJIb3Ys 3HAHWS U OIIBIT, TIOJyYCHHBIE MPU U3YyUYEHUH XUMHUH, IPUMCHSITh
UX MPH pEHICHUH MPOOJIeM B TOBCEIHEBHOM JKU3HU U TPYAOBOH JEATEIHHOCTH;

— ¢opMupOBaHUE y 00YUaAIOUINXCS T'YMaHUCTUYECKUX OTHOLICHHM, MOHUMA-
HUSl IEHHOCTH XMMHYECKUX 3HAHUHU JUIsl BRIPAOOTKU HKOJOTHYECKH 11eJIeco00pas-
HOTO TOBEJICHUS B OBITY M TPYJOBOW NEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEH IPUPOJHON CPENBL;

— pa3BUTUE MOTHBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOCHHMsI OOIEYEIOBEUECKMX LIEHHOCTEH, TOTOBHO-
CTH K OCO3HaHHOMY BbIOOpY Mpoduis U HANPABICHHOCTH AAJIbHEHIIEro o0yue-
HUSL.

OO1ee uncno yacoB, OTBEACHHBIX ISl U3yYEHUS] XUMUU HA YPOBHE OCHOBHO-
ro o0miero odpa3oBanus, cocraBiuser 136 yacoB: B 8 kinacce — 68 yacos (2 4aca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIe XUMHYECKUE MOHATHS

[Ipenmer xumuun. Ponb XMMHUM B KU3HU 4elOBEKa. XUMUSI B CUCTEME HayK.
Tena m BemecTBa. @U3NUECKHUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHUE Be-
mectB. [loHsTHE O MeToAaX MO3HAHWUA B XUMHUHU. UHUCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHust cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3€MEHThl. CHUMBOJIBI XUMUYECKHUX 3JI€-
MeHTOB. [IpocThie U ClOXKHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysa. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3a-
KOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTEIbHAS aToOMHasi Macca. OTHOCUTENb-
Has MOJIEKYJIApHasi Mmacca. MaccoBasi A0Ji1 XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH.

KonnuectBo BeniectBa. Mosnb. MonsipHas macca. B3anMocBsi3b KOJIMYECTBA,
MaccChl M YUCJa CTPYKTYPHBIX €AMHUIL BelecTBa. Pacuérel nmo ¢popmysiaMm Xxumuye-
CKUX COCIUHECHUMU.

®u3NUecKre U XMMUYECKHUE SBICHUS. XUMHUUYECKasi PEakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI Macchl BellecTB. Xumudeckue ypaBHenus. Kiaccudukanms
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3JI0KECHUS, 3aMEIICHUs, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH TMOCYJI0H, MpaBuiIaMu paboThl B JTa0OpaTOpUU H
npuémMamMu o0palieHus: ¢ 1abopaTOPHBIM 00OPYIOBAHUEM, U3yUYEHHUE U OMHCAHHE
(hU3MYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB, HaOMoAeHUE (pu3nuue-
CKMX (TUIaBJI€HUE BOCKA, TasiHUE JibJa, paCTUpaHUE caxapa B CTYMNKE, KUICHUE U
KOH/JICHCAI[Usl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHON MpPO-
BOJIOKH, B3aMMOJICUCTBHE MeJia ¢ KUCIOTOW) SIBJICHUM, HAOMIOACHUE U OMHMCAHHE
MPU3HAKOB MPOTEKAHMUS XUMHYECKUX peakuuil (pasiokeHue caxapa, B3auMOeH -
CTBHUE CEPHOM KHUCIOTHI C XJOpUAOM Oapus, pasznoxkenue ruapokcuna meau (II)
IIpU HarpeBaHUM, B3aUMOJICUCTBUE kKeme3a ¢ pactBopoM conu meau (II), uzyuenue
CIIOCOOOB pa3esieHHs] CMecel: ¢ MOMOIIbI0 MarHuTa, (GUIbTpOBaHUE, BhITAPUBA-
HUE, TUCTUIUIAIMA, XpoMaTorpadusi, MPOBEICHHE OYUCTKH MOBAPEHHOM COJIU, Ha-
OJII0ZIeHHE W OMMCAHUE PE3yJIbTATOB MPOBEJICHUS OMBITA, WLIFOCTPUPYIOIIETO 3a-
KOH COXPaHEHUs MaccChl, CO3IaHUE MOJENE MOJIEKYJI (IIaPOCTEPIKHEBBIX).

Baxkuenme npeacraBuTe M HEOPraHU4eCKUX BelecTB

Bo3ayx — cmech razos. CoctaB Bo3znyxa. Kuciopoa — 35ieMEHT U IIPOCTOE Be-
niecTBo. HaxoxxeHue kuciopoaa B MpUpoAe, pU3MYECKHe U XUMHUYECKHE CBOW-
ctBa (peakiuu roperus). Okcuapl. [Ipumenenne kucaopoaa. CriocoObl MOTyYeHUS
KHUCIIOpOa B JIAOOPATOPHUH U MPOMBIIUIEHHOCTU. KpyroBopoT Kuciiopoa B IpUpo-
ne. O30H — ajutoTponHas MOaU(UKALIUS KUCIOPO/Ia.



TeroBoit 3p(GeKT XUMHUYECKON pPEaKIuu, TEPMOXUMHUYECKHUE YpPaBHEHHS,
9K30- U IHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb U METaH. 3arpsA3HEHUE BO3-
IyXa, yCUJIEHWE TapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — anmemeHT u pocToe BemecTBo. Haxoxaenne Bogopoaa B Npupo-
ne, (GU3MYecKue W XMMUYECKHE CBOMCTBA, MPUMEHEHHWE, CIOCOOBI MOIy4YeHUS.
Kucnots! u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckre cBOMCTBA BoAbL. Boma kak pactBoputens. PactBopsl. Hackien-
HbIE Y HEHACHIIIEHHbIE pacTBOpbl. PacTBOpMMOCTH BeliecTB B Bojae. MaccoBas
J0JIsI BEIIECTBA B pacTBope. XMMHUYECKHE cBoWcTBa BOAbl. OcHOBaHuA. Poib
pacTBOPOB B IPUPOJE U B KU3HU UesIOBEKAa. KpyroBOpoT BOJIbI B IPUPOAE. 3arpsi3-
HEHME MPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOJAHBIX BOJI.

Kiaccudukanus nHeopranmdeckux coenuHeHuit. Oxcunbl. Kiraccudukanuys
OKCHJIOB: cOJIeoOpa3yrolire (OCHOBHBIE, KUCTOTHBIE, aM(pOTepHBIC) U HecoeoOpa-
syromue. Homenknarypa okcnnoB. @u3nyeckue 1 XMMUYECKUE CBOMCTBA OKCHJIOB.
Ilony4deHnne OKCHUIOB.

OcnoBanus. Knaccudukanuss ocHOBaHH: MIENTOYH U HEPACTBOPUMBIE OCHO-
BaHus. HomeHknatypa ocHoBaHMil. PU3NYECKHE U XUMUYECKUE CBOIICTBA OCHOBA-
Huil. [Tonyuyenue ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucioT. Ouznueckue u
XHMUYECKHE CBOMCTBA KUCJIOT. P aktuBHOCTH MeTaimioB H. H. bekerosa. I1omny-
YEHUE KUCJIOT.

Conu. Homenknatypa cosieil. @U3MYECKUE U XUMHUYECKHE CBOWCTBA COJICH.
Ilonyuenue comen.

I'eneTnueckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJEPKaHUsA KUCIOpoAa B BO3yX€, MMOIyUYCHHE,
coOupaHue, pacClioO3HaBaHUE U M3YUYEHUE CBOWCTB KHCIOPOJA, HAOIIOJACHUE B3au-
MOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHUSI BO3HUKHOBEHHS U MPEKPAILICHHS
ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3aMu OKCHUJIOB U ONKMCAHUE X CBOWCTB,
MoJIyuyeHue, coOupaHue, paclio3dHaBaHUE U U3yYeHUE CBOMCTB BOAOpoAa (TopeHue),
B3auMo/ielicTBUE Bojioposia ¢ okcuaoM meau (II) (Bo3MOKHO MCHONIb30BAHUE BU-
JileoMaTepranoB), HaOI0IeHne 00pa3IoB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEN0-
BaHHWE OCOOEHHOCTE pacTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPH-
TOTOBJICHUE PACTBOPOB C OMPEIEIEHHOW MAaCCOBOW I0JIEW PACTBOPEHHOTO BEIIE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXKHO HUC-
MOJIb30BAaHUE BHUJIEOMATEPUAIIOB), HCCIEIOBAaHNE OOPa3I0OB HEOPTAaHMUYECKUX Be-
IIECTB PA3IMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHHS OKPACKU WHIMKATOPOB B
pacTBopax KHUCJIOT W IeNovell, n3yueHue B3aumojiercTBusi okcuaa meau (1) ¢



PacTBOPOM CEPHOM KHMCJIOTHI, KUCIOT C METalJIaMH, PEAKIIMK HEUTpaanu3aluu, mo-
Jy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOIO MeETajuia APYTUM M3
pacTBOpa COJM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeuie kiac-
Cbl HEOPTaHUYECKUX COCTMHEHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XUMHYECKHUX JJIEMEH-
ToB /I. . MenneneeBa. Ctpoenue aroMoB. XuMuuyeckasi cBsA3b. OKucIu-
TeJIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUU

[lepBble TOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJIeMeHTOB. [lonsaTue o
IpyIIax CXOAHBIX AJEMEHTOB (IIEJIOYHbBIE U MIEJIOYHO3EMENbHBIE METAIIbI, TaJIO-
TeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPble 00pa3yloT aM(pOTEepHbIE OKCHIBI U
TUPOKCHIBI.

Ilepnognueckunii 3axoH. [lepuoandeckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuonnas u nnuHHomnepuogHas ¢opmbl [lepuommue-
CKOM cucTteMbl XuMHu4ecKux 3iiemeHToB . . Menaeneesa. Ilepuoasl u rpymnmsl.
DU3NYECKUN CMBICI MTOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIbI SJIEMEH-
Ta.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000J0UeK aTOMOB MepBbIX 20 XuMHUueckux annemeHToB [lepuoanue-
ckon cucremsl JI. . MenneneeBa. XapakTepUCTUKA XMMHUYECKOTO 3JIEMEHTA IO
ero nonokeuuto B [lepuonnueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUSI pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, Me-
TAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB MO IrpyInnaM U Nepuoaam.

3nauenue [lepunoanueckoro 3akona u [leproanveckoil CUCTEMbI XUMHYECKHUX
AJIEMEHTOB U1 Pa3BUTHUSA HaykKu U npaktuku. . 1. MenneneeB — y4€HbIN U rpa-
KJAHVH.

Xumuueckas cBsizb. KoBaneHTHast (MOISIpHASI U HETIOSIPHAS) CBSI3b. DIIEKTPO-
OTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucnenusi. OKHCIUTEILHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponec-
Chl OKUCJIEHUS U BOCCTAaHOBJIEHUA. OKUCIUTEIU U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

M3yuYeHHe o0pa3ioB BEIIECTB METAUIOB U HEMETAJIJIOB, B3aUMOJICHCTBUE TH/I-
pPOKCHJA IMHKA C PACTBOPAMM KHUCJIOT M WIEIOYEH, TPOBEICHUE OIBITOB, WILIIO-
CTPUPYIOIIUX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUNA (TOpEeHUE,
peaKIuu pa3ioKeHUsl, COETUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanmsanysa MeXnpeIMETHBIX CBSI3€U MPU U3YYEHUH XMMHH B 8 Kilacce oCy-
IIECTBIISIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUH,
TaK U TOHSATUMN, SBISIONIMXCS CHUCTEMHBIMU I OTHAEJIbHBIX IMPEIMETOB €CTe-
CTBEHHO-HAaY4YHOI'O IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHS: HAy4YHBINH (PakT, rumoTe3a, Teopus,
3aKOH, aHAJIU3, CUHTE3, KIaCCU(UKALIMS, IEPUOAUYHOCTh, HAOIIOIEHHUE, IKCIIePH -
MEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIETb, ABJICHUE.

dusuKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TO-
TbI, PAIMOAKTUBHOCTD, MOJICKYJIA, SJIEKTPUIECKUIN 3apsijl, BEIIECTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHME BEIIeCTBa, ra3, PU3NYECKUE BEIIMYMHBI, €IMHULIBI U3Mepe-
HUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpPAIbl, TOPHBIE TMMOPOJbI, IO-
JIE3HbIE UCKOIIa€MBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

Ileprnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XU-
MHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJWsl, KAJIBIIUSA U UX COCAMHECHUH B
COOTBETCTBUH C IMOJO0KEHUEM 3JIEMEHTOB B [leproinueckor CucTeMe U CTpPOCHUEM
HX aTOMOB.

CrpoeHure BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKHUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEIECTBA OT TUIIA KPUCTAIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxkaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPraHUYECKUX COEIH-
HEHUH, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMU4eCcKUX peakiuii Mo pa3InuyHbIM Mpu3HaKam (1o YUCITy
M COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (dexTy, 1mo u3me-
HEHUIO CTETEeHEH OKUCICHUS XUMUYECKUX BJIEMEHTOB, O 0OpaTUMOCTH, MO yya-
CTUIO KaTajau3atopa). JK30- M DHJOTEPMUYECKHE PEAKIIUH, TEPMOXUMUUYECKHUE
YpaBHEHHS.

[Tonsitue 0 CKOpPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOpaTUMBIX XMUMHUYECKHX peakiusax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTEeHHBIX
peakuusax. [lonsatue o karanuse. [loHsTHE O XMUMHUYECKOM paBHOBECUU. DAKTOPSI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIINU U MOJOKEHNE XUMUYECKOr0 PaBHO-
BECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, JIEKTPOHHBIN OagaHC OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIILHON peakuuu. COCTaBICHUE YPABHEHUN OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA C UCTIOIb30BAHUEM METO/IA AJIEKTPOHHOIrO OanaHca.

Teopust 3NEKTPOIUTHUECKON JUCCOUALINN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbsl. MexaHu3M JUCCOLMALIMY BEIIECTB C PA3TUYHBIMU BUIAMU XU-
Muueckoi cBs3u. CreneHs aucconuanuu. CUabHbBIE U Cl1a0ble SJIEKTPOIUTHI.



Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IIOJIHBIE ¥ COKPAIEHHBIE HOHHBIE YpaBHEHU peakuuil. CBOMCTBA KUCIIOT, OCHOBA-
HUH U COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOIUTHYECKON nucconmanuu. Kaue-
CTBEHHBIE pEaKIMN HAa HOHEL. [loHATHE O TMApOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX Be-
IIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa 1 aamasa), CI0KHBIX BEIIECTB (XJIOpH-
Jla HaTpuUs), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKLHH OT BO3-
AeUCTBUS PAa3INYHBIX (PAKTOPOB, UCCIIEIOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, MPOLECCa TUCCOLUALNN KHUCIIOT, IEN0YEN U coJle (BO3ZMOMXKHO HUCIIONb-
30BaHME BUJECO MATEPUAJIOB), IPOBEJACHHUE OIBITOB, WILIIOCTPUPYIOMIUX MPU3HAKH
MPOTEKaHUsl peaklnii MOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BBIJCICHHE Ta3a,
oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakluil (TOpeHue, peakiuy pas3ioKeHus, COeIMHEHUs), pac-
[TI03HABAHUE HEOPraHUYECKHUX BEUIECTB C IOMOIIBI0 KAaYECTBEHHBIX PEAKLINNA Ha
VOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U MX cOeIMTHEHUSA

OO0was xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, Xapak-
TepHbIe cTeneHu okucieHus. CTtpoeHue W (PU3NYECKHE CBOWCTBA MPOCTHIX Be-
IIECTB — raJloreHoB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOACHCTBUE C
MeTaJUIaMH, HEMETAJJIaMU, enoYamMu). Xa0poBoaopod. ComsHas KUCI0Ta, XUMU-
YECKHE CBOMCTBA, ITOJIyYEHHUE, IPUMEHEHHeE. [[eficTBrE XJIopa U XJI0pOBOJOPO/Ia Ha
OpraHu3M 4YenoBeka. BaxkHenre XI0puabl U UX HAXOXKIEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHTOoB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTereHu okucieHus. CTpoeHue u (pu3MUecKkue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIIHBIE MOJU(PUKALIMU KHCIOPOAa
U cepbl. XUMHUYECKHE CBOICTBA cepbl. CepoBOAOPO, CTPOCHHE, PUINYECKUE U XU-
MHYECKHE CBOMCTBA. OKCUIBI CEPBI KaK MPEACTABUTENN KUCIOTHBIX OKCUI0B. Cep-
Hasl KUCJIOTa, (pU3MUecKre W XMMHUYECKUEe CBOMCTBa (OOIIME KaK MpEeACTaBUTENS
KJacca KUCJIOT U crneuuduueckue). XUMUUYECKHE PEaKIUH, JIEkKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CIoco0a MOMy4YeHUs CepHOM KHUCIOThL. IIprmeHeHue cepHoii
KkucioThl. CoM CepHOM KUCIIOThI, KAUECTBEHHAs peakius Ha cylbdar-uoH. Haxo-
KICHUE CEphl U €€ COCAUHEHUU B IPUPOJE. XUMHUUECKOE 3arpsi3HEHUE OKPYKaro-
el cpebl COEAUHEHUSAMHU Cepbl (KUCIOTHBIE I0K/IH, 3arpsi3HEHUE BO3/lyXa U BO-
J0EMOB), CIIOCOOBI €ro MPe0TBPAICHUS.

OOmast xapakrepucTuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHCIEHHA. A30T, paclpOCTPaHEHHUE B NPHUPOJE,
¢uznueckue U xumudeckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
(¢u3MUecKre 1 XUMUYECKHE CBOMCTBA, MOJydeHne U npuMeHenue. Conu aMMOHUS,



uxX QU3NUYECKNEe U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMS. A30THasg KHCIOTa, €€ MoJydeHue, (PU3NYECKUe U XUMHUUYECKHE
CBOICTBA (001IME KaK MPEeACTaBUTENS Kilacca KUCIOT U cnenuduueckue). Mcnomb-
30BaHHE HUTPATOB U COJIE aMMOHMS B Kau€CTBE MUHEPAJIbHBIX YI0OpeHui. Xu-
MUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH cpeabl COCIMHEHUAMM a30Ta (KUCIOTHBIE
JIOK/TU, 3arpsi3HEHHE BO3/yXa, MOUBbI U BOJI0EMOB). Docdop, almoTponHbie MO -
duxanuu pocdopa, pusnyeckue u xumudeckue cpoiictBa. Oxcua pocdopa (V) u
(docdopHas kucnora, GU3MUECKHE U XUMUYECKHUE CBOMCTBA, NojiyueHue. Mcrnomnb-
30BaHue PocdaToB B KAUECTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEINEHH OKHUCIECHMS. YTJIEpOJ, alIOTPOIHbIe MOJu(pUKa-
LMY, paclpoCTpaHEHUE B MNpUpOAE, (PU3MYECKUE M XUMHUYECKUE CBOMCTBa. Al-
copouus. Kpyrosopot yriaepoaa B npupoae. OKCuabl yriepoja, ux Gpu3nueckue u
XUMHUYECKUE CBOMCTBA, NEHCTBUE HA JKUBBIC OPraHU3MBI, MMOTYYEHUE U MIPUMEHE-
HUe. DKoJoruueckue mpobiieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoja (1V), runoresa
rJ100aIbHOTO MOTEIUICHUS KJIMMaTa, TapHUKOBBIN 3P (deKT. YTolbHAs KUCIIOTa U €€
coiii, uX (pU3MUYECKHe U XUMHUUYECKHE CBOMCTBA, MOJydeHHE U npuMeHeHnue. Kaue-
CTBEHHAsl peakiusi Ha kapOoHaT-uoHbI. Vcronb3oBanue kapOOHATOB B OBITY, Me-
JTUIUHE, MPOMBIIIJIEHHOCTH U CETTbCKOM XO35HCTBE.

[lepBoHauaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe ICTOYHUKH YTIIEBOIOPOJOB (YroJib, MPUPOJIHBIN Ta3, HE(Th), TPOIYK-
Thl UX nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBIILIEHHOCTH. [loHsTHE O
OMOJIOTMYECKHA BaKHBIX BEILECTBAX: JKMpax, OeiKax, yrieBoJax — W HUX POJU B
KU3HU YelloBeKa. MaTepralibHOE €IMHCTBO OPTraHMYECKUX U HEOPTraHUYECKUX CO-
e INHEHU.

Kpemnuii, ero ¢pu3nueckue 1 XuMUYECKUE CBOMCTBA, OJyYEHHE U TPUMEHE -
Hue. CoennHeHus1 KpeMHus B npupoje. OOuue npeacTaBieHusi 00 OKCHAE KpeM-
Hus (IV) u kxpemuueBo#t kucnore. CUIMKATHI, X UCIIOIH30BaHUE B OBITY, B MPO-
MBIIIJIEHHOCTH. BaxkHelre cTpouTeNnbHble MaTepuaibl: KepamMuKka, CTEKIIO, Iie-
MEHT, 0eTOH, xene300eToH. [IpobiemMbl 6€30MacHOr0 UCIOIb30BAHUSI CTPOUTEIh-
HBIX MaT€pUaJIOB B IOBCETHEBHON KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3llOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHON KHUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE MPU3HAKOB
UX TPOTEKAHMSI, OTIBIThI, OTPAKAIOIINE (PU3HMUECKHE U XUMUYECKUE CBOMCTBA rajo-
I€HOB U UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPUAIIOB), O3HAKOM-
JieHue ¢ o0pas3laMu XJI0pUA0B (TaOreHUI0B), 03HAKOMIIEHHE ¢ 00pa3liaMu Cephl U
e€ coeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPUATIOB), HAONIOACHHE



mpoiiecca oOyTJIMBaHMs caxapa MoJI ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHC-
JOThI, U3yYEHHE XMMHUUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI, POBEE-
HUE KAueCTBEHHOW peaklMHM Ha cyib(paT-uoH U HaOIIOJIeHHWE MpU3HaKa €€ mpo-
TEKaHUsl, O3HAKOMJIEHUE C (PU3NYECKHMH CBOMCTBAMU a30Ta, (ochopa U UX COelU-
HEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJAEOMATEpUANOB), 0Opa3laMu Aa30THBIX H
docopHbIX yn0OpeHu#, MnoiydeHue, coOMpaHue, pPaclo3HABAHME U H3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJICHNE KAUeCTBEHHBIX PEAKIMH HA MOH aMMOHHMS U (doc-
(baT-uoH U M3yyeHUE NPHU3HAKOB UX MPOTEKAHMS, B3aUMOAECHCTBUE KOHLUEHTPUPO-
BAaHHON a30THOM KHCJIOTBI C MEIbIO0 (BO3MOXHO MCIOJB30BAHHME BUIEOMATEpHa-
JIOB), U3yYEHHUE MOJENEeN KPUCTAIIMYECKUX PEUIETOK anmasa, rpadura, dyiepe-
Ha, O3HAKOMJIEHUE C MPOLECCOM aJcOpOLMM PAaCTBOPEHHBIX BEIECTB aKTHUBUPO-
BaHHBIM YTJIEM U YCTPOICTBOM MPOTUBOra3a, NoJy4eHHe, COOMpaHue, paclio3HaBa-
HUE€ U U3YyYECHHUE CBOMCTB YIVIEKHCIIOIO ra3a, MPOBEICHUE KaYECTBEHHBIX PEaKLUN
Ha KapOOHAT U CUJIMKAT-HOHBI U U3yUYEHUE NPU3HAKOB UX IPOTEKAHUS, O3HAKOMJIE-
HUE C MPOAYKUMEHW CUIMKATHOW IMPOMBIIIJICHHOCTH, PELICHHE DKCIEPUMEHTAJIb-
HBIX 33724 10 TeMe «BakHelIre HeMeTaulbl U UX COEAUHEHUSD).

MetaJuibl 4 MX COeIMHEHU S

OOwas XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
UX TonokeHus B Ilepuoauueckon cucreme XuMruieckux aneMeHToB /. Y. Menpe-
JeeBa M CTpoeHUs aToMoB. CTpoeHHne MeTauioB. MeTtamudeckas CBA3b U METall-
JMYECKasl KPUCTAIUINYECKAs PEIIETKA. DIIEKTPOXUMUYECKUI psJl HAPSDKEHU Me-
TajoB. du3nueckue U XUMUYECKUE CBOKCTBA MeTayioB. O01mue crnocoObl Noiy-
yeHus: MeTasuioB. [loHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
oT koppo3uu. CruiaBsl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBILIIIEHHOCTH.

[Ilesroynble MeTaJUIBL: TOJIOKEHHE B [leproanyeckoi cucremMe XMMUYECKHUX
aneMeHToB /[[. 1. MeHneneeBa, cTpoeHHe UX aTOMOB, HaX0XKAcHUE B Iipuposae. Pu-
3MYECKHE U XMMUYECKHE CBOMCTBA (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TU-
POKCHIBI HATpUs U Kanus. l[puMeHeHne menoyHpIX METAIIOB U UX COEAMHEHUN.

[I{esroyHO3€MENIBHBIE METAUIBI MATHUM U KaJIbLUHI: N10J0KeHue B Ilepuonu-
YeCcKon cucreme xumudeckux siiemeHToB J[. M. MenneneeBa, ctpoeHue ux aro-
MOB, HaxOXJeHHue B npupoae. Pu3nvecKne U XMMHUYECKHME CBOMCTBA MAarHus M
Kanblus. BaxkHelve coenuHeHUs Kalblusg (OKCHJ, THAPOKCUI, coiu). Keéct-
KOCTb BOJIbI U CLIOCOOBI €€ YyCTpaHEHHUSI.

AnroMuHUN: noJlokeHue B [leprnoanueckoil cucteMe XUMUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpOEHHE aTOMa, HaXOKJI€HHUE B npupoac. OU3NYECKUE U XU-
MUYECKHe CBOICTBa amioMUHHS. AMGOTEpHBIE CBOWCTBAa OKCHJA U THUAPOKCUIA
AJIFOMUHUSL.



Keneso: monoxenue B [leproandeckoi cUCTEME XUMHUYECKUX 3JI€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHUE aTOMa, HaX0XKJICHUE B pupoje. PU3nUecKue U XuMu-
YecKHe CBOMCTBa kee3a. OKCUbl, TuapoKcu bl u conu xkenesa (11) u xenesa (110),
UX COCTaB, CBOMCTBA U MOJIyYECHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMu METAJJIOB U CIUIaBOB, MX (U3HMUYECKUMU CBOMi-
CTBaMH, U3y4YE€HHE PE3yJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO HCIOJb30BAHHE
BHUJIEOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICUCTBUS OKCHJIA KAJIbIIUS M HATPUSA C
BOJIOM (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB), HUCCIEIOBAHHUE CBOWMCTB
KECTKON BOJIBI, TIPOLIECCa TOPEHUS Keje3a B KUCIOpoie (BO3MOXKHO HCIIOJIb30Ba-
HUE€ BUICOMATEPHUAIIOB), IPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEaKIUii Ha UOHBI:
MarHusi, Kaublus, antoMuHus, nuHka, xenesa (II) u xenesa (III), mequ (1), Ha-
OJIFO/ICHNE W OTIMCAHKE TIPOIECCOB OKPAITMBAHUS INIAMEHU HOHAMU HATPUS, KaJIHsI
U KaJbliusi (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHUATIOB), UCCeI0BaHnE amM(po-
TEPHBIX CBOMCTB TMAPOKCH/IA AJTFOMUHUS U TUIPOKCUJIA IIMHKA, PEIICHUE KCIIepPHU -
MEHTAJIBHBIX 33/1a4 10 TeMe «BaxkHelne MeTaibl U UX COSTUHEHUS.

XuMHs M OKPYXKAKOLIAA cpela

BemecTBa 1 Marepualibl B OBCEAHEBHOM KWU3HU 4esoBeka. bezomnacHoe uc-
MOJIb30BaHUE BEIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momortpb npu xu-
MHUUYECKHUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaenbHas T0mycTUMast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb Xxumun B perieHun 3K0JI0THYECKUX
npoO0iaem.

Xumuueckuit IKCnepumenm:

u3ydeHue o0pasioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepHualbl).

Mesicnpeomemmuoie cea3u

Peannsanusa MeXnpeIMETHBIX CBSI3€H MPU U3YYEHUH XMMHH B 9 Kjacce ocy-
IIECTBIISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK U TOHSATUMN, SBISAIONIMXCS CHUCTEMHBIMU I OTHAEJIbHBIX IMPEIMETOB €CTe-
CTBEHHO-HAYYHOTO I[UKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4HbIM (DaKT, rumores3a, 3aKOH,
TEOpUs, aHaJIU3, CUHTE3, KIIaCCU(PUKAIINSI, IEPUOTUIHOCTh, HAOI0ICHHUE, IKCTIEPH -
MEHT, MOJIEJITUPOBAHKE, U3MEPEHHE, MOJIENb, SBJICHHUE, TAPHUKOBBIN 3P (DEKT, TeX-
HOJIOTHSI, MaTepUaIbI.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUI, U30TO-
IbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, TPOBOJAHUKHU, MMOTYIPO-
BOJHUKH, AUDJIEKTPUKH, (HOTOIIEMEHT, BEHIECTBO, TENO, 00BEM, arperaTHoe co-
CTOSIHME BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaJUIMUECKas pelIETKa,



CIUTaBbl, (PU3WYECKUE BEIMYMUHBI, EIUHUIBI H3MEPEHUs, KOCMHYECKOE TPO-
CTPaHCTBO, TJIAHETHI, 3BE3/161, COJHIIE.
buonorus: dorocuHTe3, nBIXaHWe, OMOcdepa, DPKOCUCTEMA, MHHEPATLHBIC
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.
['eorpadus: atmocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE TMOPOJbI, IO-
JIe3HBIC NCKOMAaeMbIe, TOILIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XHU-
MHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOSHUS MMPOTPAMMbI OCHOBHOTO 00111eTr0o 00pa3o-
BaHUA JOCTUTAIOTCS B X0JIe OOyUYEeHHs] XUMHUH B €IMHCTBE YYECOHOU U BOCIIUTATENb-
HOM JEATEIBbHOCTH B COOTBETCTBUHU C TPAAULHOHHBIMH POCCUWCKMMH COLIMO-
KYJbTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE
IpaBWJIaMd M HOPMaMU IMOBEJEHHUS U CHOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U COLMAIA3AIMN O0yYarOIIUXCS.

JIM4HOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCA PYKO-
BOJICTBOBATBbCS CHCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMM W pPacClIMpEHUE
OIIBITA IEATEIILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAyYHOMY HACJIEAMIO, IOHUMAHUS 3HAYEHUSI XUMUYECKOW HAYKHU B )KU3HU COBpE-
MEHHOT0 00IlIeCTBa, CIOCOOHOCTH BJIaJETh JOCTOBEPHOM MH(pOpMaLne o epeo-
BBIX JIOCTHKEHHSX M OTKPBITUSX MUPOBOW M OTEYECTBEHHOW XHMMHH, 3aUHTEPECO-
BAHHOCTHU B HAyYHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHNS O COLMAIBHBIX HOPMAaxX M MPABUIIAX MEXKIUYHOCTHBIX OTHO-
IMIEHU B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IO-
JIE3HOH, y4eOHOMCCIIEeI0BATENbCKOM, TBOPUECKOW U IPYTUX BUJAX AESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTH IPU BBINOJIHEHUHU y4eO-
HBIX, MIO3HABATEJIbHBIX 3aa4, BBIIOJIHEHUU XUMHUYECKUX JKCIEPUMEHTOB, CO3/a-
HUU Y4eOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOINIOHUMAHHMIO U B3aMMOIIOMOIIH B
npoliecce 3ToM yueOHOM JesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U
IIOCTYIIKM CBOMX TOBApMINEM C NO3WIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C
YYETOM OCO3HAHMS MTOCIEICTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH W COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C MPHU-
POIHOM CPENIOr, O PO XUMUM B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITI03HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOIUMBbIE JIs1 00BCHEHUS HAa0JII01aeMbIX MIPOLIECCOB U SBJIEHUH, TO-
3HaBaTEJIbHOU, THHOPMAIIMOHHON M YUTATEIbCKON KYJIbTYpbl, B TOM YHCJIE HaBbI-
KOB CaMOCTOSITEJIbHOM paboThl C yYeOHBIMU TEKCTaMH, CIIPABOYHOU JIUTEPATYPOH,
JOCTYITHBIMHU TEXHUYECKUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHI;



UHTepeC K OOYUYeHHUIO U TO3HaHUIO, JII0O003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOPa30BaHHUIO, MPOEKTHON M HCCIIEIOBATEIBCKOMN JESITeIbHO-
CTH, K OCO3HAHHOMY BBIOOpPY HANpaBICHHOCTU U YPOBHS OOy4EHHs B JaJbHEi -
eM;

4) popMupoBaHHS KYJbTYPHbI 310POBbS:

OCO3HAHUE IIEHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHUSI K CBOEMY 3/10pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUNA U HETpUs-
THE€ BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUS aNKOroJisl, HAPKOTUKOB, KypeHus), HE0O-
XOJMMOCTHU COOJIIO/ICHUS MIPABHII O€30MAaCHOCTH MPH OOpAIEHUH ¢ XUMUYECKUMHU
BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBOKEHUE K TPYIY U PE3yJbTaTaM TPYJIOBOM JIEATEIBHOCTH, B TOM YHCIIE HA OCHO-
BE NMPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XMUMHUH, OCOZHAHHBIA BHIOOP MHJIMBHILY -
aNbHOW TPAEKTOPUU MPOAOKEHHUSI 00pa3oBaHUsl C YUETOM JIMYHOCTHBIX MHTEpE-
COB M CLIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEM, yCIen -
HOU Tpo(ecCuOHATBFHOM NEeITETbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUN, TOTOB-
HOCTb aJIalITUPOBATHCS B MTPOQPECCUOHATILHOM CpelIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH 1I€IECO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK UCTOUYHUKY KH3-
HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBaHMUs, IOHUMAHHE EHHOCTH 3JI0POBOIO U 0€3-
OIMacHOro o0pa3a KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUYe-
CKOMY U TICUXMYECKOMY 3/0pPOBbIO, OCO3HAHUE IIEHHOCTHU COOJIOJIEHUS MpPaBUII
0e30MmacHOro MoBeAcHUs Mpu paboTe ¢ BElleCTBaMU, a TaKXKe B CUTyallHUsIX, YIPoO-
KAIOLIUX 370POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUHU, IS
pELIEHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH ITPUPOJTHON CPENOH, IS TTOBBIILIEHUS
YPOBHSI 3KOJOTHYECKON KYJIbTYpbl, OCO3HAHUS II00aJbHOIO Xapakrepa 3KOJOru-
YeCKUX MpoOJIeM U MyTel UX PelIeHus: MOCPEICTBOM METOJOB XUMHUHU, FIKOJIOTHYe-
CKOr'0 MBIIIJIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM B IO3HABATEIIBHOM, KOMMYHU-
KaTUBHOW U COLIMAJIbHOM MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B coctraBe MeranpeaMeTHBIX pe3yibTaTOB BBIACIAIOT 3HAUYUMBbIE IS (op-
MUPOBAHUS MUPOBO33pPEHUS OOIIEHAYYHbIE TTOHSTHS (3aKOH, TEOPUSl, IPUHIIMIL, TH-
noTesa, (paxT, cucteMa, Mpolecc, IKCIEPUMEHT U JPYroe.), KOTOPbIE UCTIOIb3YIOT-
Csl B €CTECTBEHHO-HAay4YHbIX YUEOHBIX MPEAMETAaX U MO3BOJISIOT Ha OCHOBE 3HAHMM
U3 TUX MPeIMETOB (OPMUPOBATH MPEACTABICHHUE O I[EJTOCTHON HAyYHOU KapTHUHE
MUpa, U YHUBEpCaJbHblE YyueOHbIC NEHCTBUS (IMO3HABATENIbHbIC, KOMMYHUKATHB-



HbIe, PEryJsTHBHBIE), KOTOpbIE OOecneuynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIECTBICHUIO YU€OHOU NESATENbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjoruyeckue aefcTBuA:

YMEHUS UCIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS IPU OCBOCHHUH 3HA-
HUIl: pacKpbIBATh CMBICI XUMUYECKUX MOHATUH (BBIIEIATh UX XapaKTEpHbIE MPU-
3HAKH, YCTAHABIUBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMU), UCIIOJIb30BATh MOHS-
TUA I OOBSICHEHUS OTAENbHBIX (DAKTOB U SIBICHUM, BBIOMPATh OCHOBAaHUSA U KpU-
TEpUU VI KIacCU(UKALUKA XUMHUECKUX BEIIECTB U XMMHMUYECKUX pEaKlUi, ycTa-
HaBJIMBATh PUYMHHO-CIIEACTBEHHBIE CBSA3H MEXIY OObEKTAMH U3yUEHUS], CTPOUTD
JIOTUYECKUE pacCykAeHUs (MHAYKTHUBHBIC, NE€TyKTUBHbIE, [0 AHAJIOTUH), JENaTh
BBIBOJIbI U 3AKJIFOYEHUS;

YMEHUE MPUMEHATh B IpOLEcCe MO3HAHMS NOHATHS (IpEeIMETHBIE U MeTa-
IpEeIMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJb3yE€MbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHbIE TIPEICTABICHUS —
XUMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKasi (popMysia U ypaBHEHUE XUMU-
YECKOM peakuuu — MpU PEIICHHH Y4eOHO-IO3HABATEIbHBIX 3a/1a4, C YUYETOM 3THX
MOJIEJIBHBIX TPEJICTABICHUN BBISBISITH U XapaKTEPU30BaTh CYILECTBEHHBIE IPU-
3HAKU U3y4aE€MbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKlUi, Bbl-
ABJIATH OOIIME 3aKOHOMEPHOCTH, TPUUMHHO-CIIEICTBEHHBIE CBSI3U U TPOTHUBOPEUMS
B M3Y4YaeMBbIX IpoLeccax U SBJICHUSX.

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

YMEHHUE UCI0Ib30BaTh MOCTABIEHHBIE BOIMPOCHI B KAUECTBE MHCTPYMEHTA MO-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3BI 110 MPOBEPKE
[IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

NproOpeTeHE OMbITa MO MIAHUPOBAHUIO, OPraHU3alMK U MPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HaOJII0JaTh 32 XOJOM IIpoliecca, camMOoCTOs -
TEJIBHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, (POPMYIHPOBaTh OOOOILIEHHS] U BBIBOAbBI
10 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIEI0BAHUS, COCTABIATh OTYET O MPOJIe-
JaHHOM pabore.

Pabora ¢ unpopmaumeii:

YMEHUE BbBIOUPATh, AHAJIM3UPOBATH U UHTEPIPETUPOBATH MHPOPMALIMIO pa3-
JUYHBIX BUJOB U (OPM NPEICTABICHUSA, MOJYyYaEMYyI0 M3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIOMYJIApHAs JIMUTEpaTypa XUMUYECKOTO COJEpKaHUsl, CIPaBOYHbIE MTOCO-
ousi, pecypcebl IHTEpHETA), KPUTUYECKU OILIEHUBATH MPOTUBOPEYUBYIO U HEAOCTO-
BEPHYIO UH(OPMAIIHIO;

yMEHHE NPUMEHSTh Pa3IUYHbIE METObI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE UH-
(dopMaluu U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJIsi BBIIIOJHEHUS y4eO-
HBIX U MO3HaBaTENIbHBIX 3a7a4 ONpPeAeNIEHHOTO TUIla, IPUOOPETEeHHE OMbITa B 00-



JIACTH UCTIONBH30BaHUS WH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIaie-
HUE KYJbTYypOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX MTOMCKOBBIX CUCTEM, CaMO-
CTOSITEIPHO BHIOMpATh ONTUMAbHYIO (pOpMYy TMpencTaBieHHs] HHPOPMAIMH U WII-
JIOCTPUPOBATH PEIIaeMbIC 33Ja4l HECIOXKHBIMU CXEMaMH, AMarpaMMaMHu, APYTH-
MU popmamu TpadUKu U 1X KOMOWHAIUSAMH,

yYMEHHUE UCIOJIb30BaTh U aHAIIM3UPOBATH B Mpolecce yueOHOM U HcclieIoBa-
TENBCKOW NIEATETHHOCTH WH(POPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH, CETECKOTO
XO3SICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOMICH MPUPOTHOM Cpebl.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

yMEHUS 3a/1aBaTh BOIPOCH! (B X0J€ Avaiora M (WiM) TUCKYCCUU) IO CYyIIIE-
CTBY 00CyX/1aeMoil TeMbl, OPMYIMPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHI-
MOJIHEHUS MIPEITIOKEHHON 3a/1a4u;

YMEHUS MPEACTABIATh MOJYYSHHBIC Pe3yJbTaThl MO3HABATEIHHOU NEATEINh-
HOCTH B YCTHBIX M MUCHBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIMI0 PE3YyJIbTAaTOB BbI-
MOJTHEHUS XUMHYECKOI0 JKCIepUMeHTa (J1abopaTOpHOro OMbITa, JIa0OpaTOPHOU
paboOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHs Y4EOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HA-
BaTEJIbHOM W MCCIIEIOBATEIBCKON NEATENbHOCTH TPU PEUICHUH BO3HUKAIOIINX
mpo0JeM Ha OCHOBE yuéTa oOILIMX MHTEPECOB U COTIaCOBAaHUS MO3UIUH (00CyXie-
HUSl, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPJAMHALIMS COBMECTHBIX JCH-
CTBUI, ompeiesieHue KpUTEPHUEB IO OIEHKE KauyecTBa BBINOJHEHHON paboThl U
TpyTHe).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSTEIbHO OMPEICNATh ILENH EATEIbHOCTH, IJIAaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeTbHOCTh, BBIOMpaTh Hanbosee d3(hPeKTUBHBIE CIIOCOOBI pPelIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISTh WIU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AITOPUTM JAEHCTBUM IIPU BBIITOJHEHUH 3aJaHUMN C YUETOM IOITyYe-
HUS HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIIUIX, OIEHUBATh
COOTBETCTBHE IMOJTYYEHHOTO pe3yJibTaTa 3asgBICHHON €N, YMEHUE MCIOJIb30BaTh
Y aHAJIM3UPOBATh KOHTEKCTHI, MIpeIjiaraéMble B YCIOBUU 3aJaHU.

INMPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe nmpenMeTHBIX pe3yIbTaTOB 110 OCBOECHHUIO 003aTEILHOTO COMIEpKa-
HUS, YCTAHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpamMmoi, BBIACISIOT:
OCBOEHHBIEC 00YYAIONIMMHICS Hay4YHBIC 3HAHHS, YMEHUS U CIIOCOOBI NIEHCTBUH, CIie-
uuYIecKue s MPeAMETHON 00macT «XUMHUsD), BUABI AEITEILHOCTH TI0 MOJTyde-
HUIO HOBOTO 3HAHMSI, €0 HHTEPIIPETALUU, TPEOOPa30BaHUIO U IPUMEHEHHUIO B pa3-
JUYHBIX YYEOHBIX U HOBBIX CUTYaIIUSIX.



K xon1y oOydenus B 8 kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKHX MOHSITHI: aToM, MOJEKyIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMUUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklns, Kiaccu(uKalus peakiuii: peakiuu co-
CAMHEHUS], PEaKIMK PA3IOKEeHUsI, pEaKlluy 3aMEeIleHUs, PeaKiui oOMeHa,
9K30- M JHJOTEPMUUYECKUE PEaKIMH, TEIUIOBOM 3(PGEKT peakiuu, siapo
aToMa, JIEKTPOHHBIN €0l aToMa, aTOMHas OpOuTalb, paANnyC aTOMa, XH-
MUYECKasi CBS3b, MOJSIPHAS U HEMOJSpHAs KOBAJEHTHAsl CBs3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, pPacTBOp, MaccoBas A0JIA BellecTBa (IIPOLEHT-
Hasl KOHLEHTpaIusi) B pacTBOPE;

HIITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHSITUHN U IIpuMce-
HATH 3TU IIOHATHA IIPHU OITMCAHUHN BCIICCTB U UX npeBpameHHﬁ;

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJisi COCTaBJeHUs (Gopmyn Be-
LIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIUHEHUSIX,
CTETICHb OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TMPUHAIICK-
HOCTh BELIECTB K OINpPeeIEHHOMY KJIACCy COCIMHEHUN 1Mo (popmyiam, BH
XUMUYECKOM CBS3M (KOBAJICHTHAsI M MOHHAs) B HEOPTraHUYECKUX COEUHE-
HUSX;

packpbiBaTh cMbIca llepuoamueckoro 3akona /[[. M. Menpneneesa: ne-
MOHCTPHUPOBATh MOHUMAaHWE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHU-
YECKHUX DJIEMEHTOB OT UX IMON0XeHus B [lepuoanueckoil cucreme, 3aKOHOB
COXpPaHEHUs] MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa, AaTOMHO-
-MOJIEKYJISPHOTO YYE€HUs, 3aKOHa ABOTapo;

ONKCHIBaTh M XapaKTepu3oBaTh Tabmuunyio ¢opmy llepuoanueckoit cu-
CTEMBI XMMUYECKHUX JIEMEHTOB: PA3JIMYaTh HNOHITHUS «IJIABHAs MTOATPYIIIA
(A-rpynma)» u «nodouynas noarpynna (b-rpynmna)», manbie U Oosbline
NEPHUOJIbl, COOTHOCUTh 0003HAUEHHUS, KOTOpbIe uMeroTcs B tabnuie «lle-
pUoIMYECKas cucteMa Xxumudeckux 3yeMeHToB J[. . MenneneeBay» ¢ um-
CJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHsI ATOMOB XUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsj sjpa, o0IIee YUCIIO JIEKTPOHOB U paclpeieleHue Ux 1o
AIIEKTPOHHBIM CIIOSIM);



KJacCU(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YKUCIY U COCTaBYy yYaCTBYIOIIUX B PEAKIMH Be-
IIECTB, IO TEMI0BOMY 3P DEKTy);

XapaKkTepu30BaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKAAsl OMMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBMCHUMOCTHU OT NX Ka4CCTBCHHOI'O
COoCTaBa, BOSBMOKHOCTH IMPOTCKAHUSA XUMHUUYCCKUX HpeBpaHICHI/Iﬁ B pasjini-
HBIX YCIIOBUAX]

BBIYMCIIATh OTHOCUTEIBbHYIO MOJEKYJSIPHYIO W MOJSIPHYIO MacChl Be-
IIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOr0 3JIeMEHTa Mo (Gopmysie coeauHe-
HHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO ypaB-
HEHUIO XUMUYECKOW pEeaKInu;

NPUMEHSATH OCHOBHBIC OIEpAIlMH MBICIUTEILHOW JEATSIBHOCTH — aHaJIH3
W CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3aIvio, KiIacCH(PUKAIUIO,
BBISIBJICHUE MMPUYMHHO-CIICACTBCHHBIX CBSA3EH — JUISl U3YUYCHHUS CBOMCTB BE-
IICCTB M XUMUYCCKUX PEaKIIMi, €CTECTBEHHO-HAYYHbBIC METObI TTO3HAHUS
— HaOJII0/ICHUE, U3MEPECHHE, MOJICITUPOBAHUE, IKCIICPUMEHT (peaabHbIA U
MBICJICHHBIN);

CJIEJIOBAaTh MpaBWJIAM TOJIB30BAHMSI XUMUYECKOW MOCY0M U Jaboparop-
HBIM 000PY/IOBaHHEM, a TAKXKe MpaBUiIaM OOpaIlEHHUs C BEIIECTBAMHU B CO-
OTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XHUMHUYE-
CKUX OMBITOB IO MOJYYEHHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB (BO-
JI0poJia M KHUCJIOPOJa), MPHUTOTOBJICHHUIO PACTBOPOB C OMpeACIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOI'O BEIIECTBA, IUIAHWPOBATH U IIPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHUCIIOT C TIOMOIIBIO UHJIMKATOPOB (JJaKMycC, eHoNdTanenH, METHIOPaHK

U ApyTHeE).

K xonIy oOydenus B 9 kj1acce peIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKATh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PAcCKphIBaTh CMBICII OCHOBHBIX XUMHWYECKMX MOHATUM: XMMHUYECKUHN dJle-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE
BEIIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHHUS,
XMMHMYECKasl peaklus, XMMHUYECKas CBsI3b, TEIUIOBOM 3(PdexT peaxiuw,
MOJIb, MOJISIPHBI OOBEM, PacTBOP, BIEKTPOJIUTHI, HEINEKTPOIUTHI, IJEK-
TPOJUTUYECKAsE AUCCOLMALMS, PEaKUUd MOHHOrO OOMEHa, KaTajau3arop,



XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpAaTUMbIE PEAKIIUU, OKUCITH -
TEJIbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, OKUCIUTENb, BOCCTAHOBUTEIID,
OKHCJIEHHE M BOCCTAHOBJICHHUE, a/UIOTPONHs, aM(POTEPHOCTh, XUMUYECKAs
CBSI3b (KOBAJIEHTHAs, MOHHAsl, METAININYECKas), KpUCTAIINYECKasi PeneT-
Ka, KOPpO3Usi METAIIOB, CIUIaBbl, CKOPOCTh XMUMHUYECKOM peaKkiuu, Ipe-
nenbHO nonycrtumas konueHtpauus [1/IK Beniectsa;

HIUIFOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHITUHN U NpuMce-
HATH 3TU IIOHATHA IIPHU OIIMCAaHWH BCIICCTB U UX HpeBpameHHﬁ;

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY IS COCTaBjieHus (Gopmyll Be-
LIECTB U YPAaBHEHUW XUMUYECKUX PEAKIUN;

ONPENEIATh BaJIEHTHOCTh U CTENEHb OKUCIIEHUSI XUMHUECKUX DJIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NMPHUHAMICKHOCTH BEIIECTB K OIpe-
JeNEHHOMY KJIacCy COEIMHEHHUH mo (opMyiiaM, BUJ XUMUYECKOW CBSI3U
(koBaJIeHTHas1, MOHHAs, METAIJINYECKAs) B HEOPTaHUYECKUX COCAUHEHMUSIX,
3aps] KOHA M0 XUMUYECKOU (opmyJie, XapaKTep cpe/ibl B BOJHBIX PACTBO-
pax HEOPTaHUYECKUX COCIMHEHUM, TUN KPUCTALINYECKOW PEMIETKH KOH-
KPETHOI'0 BELIECTBA;

packpbiBaTh cMbIci I[lepuomnueckoro 3akona [[. M. Menneneea u ne-
MOHCTPHUPOBATh €r0 MOHWMAHUE: OMUCHIBATh M XapaKTepU30BaTh TaOIU4-
Hyto ¢opmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB: Pa3Jiv-
YyaTh MOHATHS «TJaBHasg noAarpynmna (A-rpynna)» u «nobo4yHasi moArpyIna
(b-rpynmna)», manbie 1 0oJbLIME TEPUOJIbI, COOTHOCUTh 0003HAYEHUS, KO-
TOpbIE UMEIOTCS B IEPUOJUUECKON TabIuUIlEe, C YUCIOBBIMU XapaKTEPUCTH -
KaMHM CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsl AJ1pa,
oO11ee YUCI0 AIEKTPOHOB U pacHpeIe]ICHUE UX 0 JIEKTPOHHBIM CIOSIM),
OOBSACHATH 00IIME€ 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWCTB 3JIEMEHTOB U
X COCIMHEHUHN B NpPENENIax MajblX NEPUOJOB M TIIABHBIX IMOATPYIII C
YUYETOM CTPOCHUS UX aTOMOB;

KIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE Peaklnu (10 YUCITYy M COCTAaBy YYacTBYIOLIUX B PEaKIMU Be-
IECTB, 110 TEIUIOBOMY 3(PPEKTy, IO U3MEHEHHUIO CTENIEHEN OKUCIIEHUS XU-
MUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUYECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPAKAAsi OMUCAHUE TTPUME-
paMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHYE-
CKHUX pEaKIIuK;



COCTaBJISITh YPAaBHEHHUS JIEKTPOJIUTHUUECKON AUCCOLMAIMNA KUCIOT, IIEN0-
4yeil ¥ cojiel, MOJHbIE ¥ COKpAIEHHbIE YPABHEHMS pPEaKIMii HOHHOTO 00-
MEHA, YpaBHEHUS PEaKIUH, MOATBEPKIAIOIINX CYIIIECTBOBAHUE IeHEeTUYE-
CKOM CBSI3M MEX/Iy BEIIECTBAMHU PA3IMYHbBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUN IO-
CPEIICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOECHHUS, BO3-
MO>KHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAILCHUN B PA3JIMUYHBIX YCJIOBU-
SIX;

BBIYMCIIATh OTHOCUTEIBbHYIO MOJEKYJSIPHYIO W MOJSIPHYIO MacChl Be-
IIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOr0 3JIeMEHTa Mo (Gopmysie coeauHe-
HHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO ypaB-
HEHUIO XUMUYECKOW pEeaKInu;

coOMoIaTh MpaBUIa MOJIb30BAHUS XUMHMUYECKOW MOCYJIOH M J1aboparop-
HBIM 000pYZOBaHHEM, a TaK)Ke MpaBHiia OOPAIEHUS C BEIIECTBAMHU B CO-
OTBETCTBUU C HMHCTPYKLUMSIMH IO BBIIOJHEHHUIO J1a0OpaTOPHBIX XUMHYE-
CKHUX OIIBITOB MO IMOJyYEHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aM-
MHUaKa 1 yIJIEKUCIIOro ra3a);

MPOBOJIUTH PEAKIUU, TMOJATBEPXKIAIOIINE KAUeCTBEHHBIA COCTAB pa3iidy-
HBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM ITyTEM XJIOPHUI-, OPOMHU/I-, HOJINI-,
kapOoHart-, pocdar-, cunukar-, cynabdar-, THAPOKCUI-UOHBI, KATUOHBI aM-
MOHHUSI YW WOHBl H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JACATEIBPHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, 00O0OIIECHHE, CHUCTEMATH3allUi0, BBISIBICHHUE IIPH-
YUHHO-CJICACTBEHHBIX CBS3CH — JIJI1 U3YUYCHHUS CBOMCTB BEIIECTB U XUMHU-
YECKHUX PEaKIUii, eCTeCTBEHHO-HAYyYHbIE METOJbI MO3HAHUS — HAOJIOJe-
HUE, U3MEPEHHUE, MOJACIUPOBAHUE, HYKCIIEPUMEHT (peajbHBIA U MBICIICH-
HBIi1).



TEMATHUYECKOE IINTAHUPOBAHUE

8 K/ZIACC
Peanu3zanun BocnutaTenab- | KoauvyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne HOI'0 MOTEHIUAJIA YPOKA (undposbie)
Pa3neJIOB U TEM KonTtpoJbHbIe IIpakTH4eckue
n/n (BuabI U popMbI AeATENb- Bcero o0pa3oBaTte/ibHbIE
nporpamMmMbl padoThI padoThI
HOCTH) pecypchl
Paszgea 1. IlepBoHayaibHble XMMUYECKUE TOHATHS
XUMUS — BasKHAS noGy)KeHre LIKOIbHUKOB COB/TIOaTh
Ha YpOKe OOI{eNpPHUHSTbIE HOPMBI
00J1aCTh €CTECTBO- T0Be/ieHNs]; TIpaBu/Ia o0LeHus CO
11 3HAHWA 1 TIPAKTHYE- cTapiMMy (YYUTe/SAMK) U 5 ) bubmmoreka HOK htt[)SZ//
. CBEpCTHIKaMH m.edsoo.ru/7f41837¢
CKOU JIEeITENLHOCTHA (LIKOJTBHUKAMU); TIPUHLMITBI
yueGHOM AUCLUTUINHEL 1
YCJIOBCKa CaMOOpraHU3aIiy;
BK/TIOUEHHE B YPOK MTPOBBIX MPOLIEAYD;
B KOTOpBbI€ TIOMOr'alOT IMoAAep>KaTb
CIIcCTBa U MOTHBALUIO [ieTeil K IOTyueHHI0 3HaHWH;
1 2 XI/IMI/ILICCKI/IG Ha/Ia>)KUBAHUIO TMO3UTHUBHBIX 15 1 BH6HHOTeKa I—IOK htt S'//
: MEK/TMYHOCTHBIX OTHOLLEHHH B K/Iacce; m.edsoo.ru/7f41837¢
pCakuuun TIOMOTal0T YCTaHOB/IEHUIO
[noGpoykenarensHOi aTMOC(hepsl BO BpeMst
YPOKa;
Uroro no pazaeny 20
Pa3[[e.]'[ 2. Ba:xxkueiimme NMpeacTaBUTEC/IM HCOPraHNIEeCKUX BEIIECTB
BKJIFOUEHHE B YPOK WTPOBBIX TPOLeYP;
KOTOPbIE TOMOTAIOT TIOAAEP)KATh
BOS}IYX. KI/ICJ'IOPOH. MOTHBALHIO JeTeli K MOTyYeHH0 3HaHNH;
71 MousTHE 06 OKCH- Ha/IKUBAHKIO TIO3UTUBHBIX 6 bubnuoreka I—IOK https:/
: MEK/TMYHOCTHBIX OTHOLLEHHH B K/Iacce; m.edsoo.ru/7f41837¢
max MOMOTAIOT yCTAHOB/IEHHIO
nobpoykesatesibHOM aTMOC(EepPbI BO BpeMst
YPOKa;
TIpMeHeHNre Ha YPOKe MHTePaKTUBHbBIX
Bonxopon.IlonsaTre | dopm paGorsi yuaupxes: bubnuoreka IL{OK https:/
2.2 [PYIIOBOH paboTh! WK 8 1
0 KUCIIOTaxX U COMAX m.edsoo.ru/7f41837¢

paboThI B rapax; KOTophbie
y4Yar IIKOJIbHHKOB
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KOMaH/HO# pabore 1
B3aUMO/IeHCTBUIO C
JIPYTUMU J€TbMH;

Bopna. PactBopsl.

opraHuzanys medCcTBa MOTUBUPOBAHHBIX
Y 5PY[UPOBaHHBIX yYall[UXCsl Hafl UX

but6mmoreka I{OK https://

_ HeyCIeBaoLIMMH OJHOK/IaCCHUKaMU;
23 Toustie 06 ocHo JIAFOIIIETO IIKOIBHUKAM COLaTbHO 5 m.edsoo.ru/7f41837¢
3HAUKMMBIH OTIBIT COTPYAHHUYECTBA 1
BaHUAX PYyA
B3aVIMHOH ITOMOIIY;
(opm paboTs! yyarrmxcs:
OcHoBHbIE KITACCHI TPYIIOBOM paboThl WK paboThI B Ma- Bubmnorexa LIOK https://
24 HeOpFaHI/ILICCKI/IX pax; KOTOpkIe yuaT IIKOJTbHUKOB KOMaH/ - 1 1 Ittps./7
o HOM paboTe U B3aUMO/IEICTBHIO C AAPYTH- m.edsoo.ru/7f41837¢
COCOIUMHCHHUHU N —
Hroro no pasneny 30

Paspnen 3. Ilepunoanuecknii 3axoH u Ilepuoanyeckas cucrema xumudeckux 3j1eMeHToB [[. M. Menpaeneesa. Ctpoenune
aTtoMoB. XuUMH4YecKasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[Iepuonnueckuii 3a-
KOH u Ilepuonnue-
CKasl CUCTeMa XHU-

MPUMEHEHHE Ha YPOKEe HHTEPAKTUBHBIX
(opm paboTEI yyUaIuxcs:

IPYTIIOBOM paboTh! WK

paboThI B rapax; KOTophbie

y4ar IIKOJbHHKOB

bubmuoreka [{OK https:/

3.1 MHYECKUX BJIEMEH- | KoManaHoi pabote u 7
B3aMMO/eMCTBUIO C m.edsoo.ru/7f41837¢
toB JI. 1. MeHnnene- [PYTUMH AETbMU;
eBa. CtpoeHue
aToMa
XUMHAYECKas CBS3b opraHu3auys 1ed)cTBa MOTHUBHPOBAHHBIX
) Y 9PYAUPOBAHHBIX YUAI[UXCst Hafl UX
OKUCITUTEIBHO- HeyCIieBarolMMU OJHOK/IaCCHUKaMU; bubnunoreka HOK htt[}SZ//
3.2 JIAKOLIETO IKO/TLHUKAM COLUATBHO 8 m.edsoo.ru/7f41837¢
BOCCTAHOBUTC/Ib- 3HAUMMBIH OIBIT COTPYAHUYECTBA U * *
Hble peaKHI/II/I B3aWMMHOM TIOMOLIH;
bu6muoteka LIOK https:/
Hroro no pazaeny 15 1L
m.edsoo.ru/7f41837¢
bu6muoteka LIOK https:/
PesepBHOE Bpems 3 1L

m.edsoo.ru/7f41837¢
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9 KNNACC

Ne i/
n

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMMbl

Peanu3zanuu Bocnu-
TATeJLHOI0 MOTEH-

HHMaJIa ypoka (BUIAbI
u GopMBbI JesiTelb-

HOCTH)

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbBI
e padoThI

IIpakTH4eckn
e padoThl

DJIEeKTPOHHbBIE
(uudposrbie)
o0pa3oBaTejibHbIE

pecypcbl

Pa3gen 1. BemecTBo 1 XMMH4YecKHe

peakiuu

1.1

[ToBTOpeHue u yriyodie-
HUE 3HaHUI OCHOBHBIX
pa3nenoB Kypca 8 kiacca

no6y>KieHHe ILIKOJIbHUKOB
CoOJTrofIaTh Ha YpOKe
OOLIETIPUHSATHIE HOPMBI
TIOBeJeHUs; TIpaBU/Ia OOLLeHust
CO CcTapiuumMH (YUUTesIMK) U
CBEPCTHUKAMHU
(LIKOTbHUKaMM);

MIPUHLWIIET yueGHOH
[MCL{UTUIMHBL 1
CaMOOpraHU3aLnu;

bu6mmoreka IIOK https://
m.edsoo.ru/7f41a636

1.2

OcHOBHEIE
3aKOHOMEPHOCTHU
XUMHUUYECKUX PEAKIIUI

BKJ/TIOUEHHE B YPOK MTPOBBIX
rpoueAyp;

KOTOPBIE TIOMOTal0T MO/ AepXKaTh
MOTHBALHIO [ieTell K IOy YeHHIO
3HAHWH; Ha/TAXKUBAHUIO
MO3UTHBHBIX MEXK/TMUHOCTHBIX
OTHOILIEHUH B KJlacce; IOMOraroT
YCTaHOBJIEHHIO
mobpoykesaTeIbHOM aTMOC(epsI
BO BpEMsI yDPOKa;

bubmuoreka [{OK https:/
m.edsoo.ru/7f41a636

1.3

DNEeKTPOIUTUYECKAs TUC-
coluanuga. XMMHUUECKUE
peaKkuuu B pacTBOpax

MpUMeHeHHe Ha ypoke
HHTePaKTHBHBIX ()OpM paboThbl
yUalxcs:

rpYIIOBOI

paboThI Wi

paboTsl B napax;

KOTOpBIE yuar

LIKOJIbHUKOB

KOMaH/IHOU

pabore u

B3aUMOZ|eHCTBHIO

C ApyTUMH

[leTbMY;

bubmuoteka [{OK https:/
m.edsoo.ru/7f41a636

Hroro no pasneny

17
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Pa3pen 2. HemeTa/sILI M X COeIUHEHUS

2.1

OO6mrast xapaKTepuCTHUKA
XUMHUYECKUX DJIEMEHTOB
VIIA-rpynnel. ['anorenst

NoOYy)KzIeHHe IIKOJIbHUKOB
COOMIOIATh Ha YPOKe
OOIIEeTIPUHSIThIE HOPMbI
TIOBe/IeHNs]; TIpaBusIa oOIeHust
CO CTapUIMMHU (YUUTeNsMH) U
CBEpPCTHUKaMU
(LLIKO/TbHUKaMM);

TIPUHLTIET yueOHOH
[MCL{UTUIVHBI 1
CaMOOpraHu3aLyy;

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

2.2

OOw1ast xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé
COEIUHEHUS

BK/IFOUEHHE B YPOK UTPOBBIX
TpoLieAyp;

KOTOpBbIe [TOMOTal0T MO//iepKaTh
MOTHBALHIO JieTel K [0/Ty4eHHIO
3HaHWii; Halla)KUBAHUIO
TMO3UTHBHBIX MEX/TMYHOCTHBIX
OTHOLLEHHNH B K/1acce; OMOTaloT
YCTaHOBJ/IEHHIO
nmobpoxkenatenbHON aTMOC(epsbI
BO BpeMsi YPOKa;

but6mmoreka I{OK https:/
m.edsoo.ru/7f41a636

23

OOm1ast xapaKTepuCTHKa
XUMHUUYECKHX JIEMEHTOB
VA-rpynmnsl. A30T,
dbocdop 1 UxX CoeTMHECHHUS

MPYMEHEHHE Ha YPOKe
WHTEPAKTHBHBIX ()OpM paboThI
yUalXcs:

rpYIIOBOI

paboThI U

paboTsl B napax;

KOTOpBIE yuar

LIKOJIBHUKOB

KOMaH/IHOU

pabore u

B3aUMO/eHCTBUIO

C ApYTUMH

[IeTbMY;

bubmuoreka [{OK https:/
m.edsoo.ru/7f41a636

24

OO1m1ast xapaKTepucTHKa
XMUMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepoa u
KPEMHUH U UX COEIMHE-
HUS

BKJIIOYEHHE B YPOK
WUTPOBBIX MPOLENYD;
KOTOPbIE TOMOTAIOT
noJi/iepkaTh MOTHBA-
LU0 JETEN K MOJIy-
YeHWIO 3HAaHWH; Ha-
JIQXKUBAHUIO TIO3H-
THUBHBIX MEKJINY-

bu6nmoreka IIOK https://
m.edsoo.ru/7f41a636
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HOCTHBIX OTHOILIE-

HHUH B KJacce; IOMO-

raloT yCTaHOBJICHUIO

N0OpOo’KeNnaTeIbHON

aTMocdepsl BO Bpe-
Ms YPOKa;

Hroro no pasneny

25

Paznen 3. MeraJLiIibl 1 X COeIMHEHU S

3.1

OO0mue cBoiicTBa
METAJJIOB

BKJIFOUEHME B YPOK UTPOBBIX
TpoLie/lyp; KOTOpbIe TIOMOTatoT
TOJ/lep>KaTh MOTUBALHIO JeTeld K
TIOJTyIeHHIO 3HaHUI;
Ha/Ta>KUBaHHUIO MO3UTUBHBIX
MEeK/TMYHOCTHBIX OTHOILEHNUH B
K1acce;

TIOMOTal0T yCTaHOBJ/IEHUIO
nobpoykenaTensHON aTMOC(epbI
BO BpeMsI YPOKa;

bu6mmoreka IIOK https://
m.edsoo.ru/7f41a636

3.2

Baxueiiniie MeTaisl 1
UX COEOUHEHUS

MpUMeHeHHe Ha ypoKe
WHTePaKTHBHBIX ()OpM paboThbl
yJalmxcs:

rpYIIoBOi

paboThI WiIH

paboTh! B napax;

KOTOpbIe yuar

IIKOJIbHUKOB

KOMaH/IHOM

pabore u

B3aMMOZeHCTBUIO

C ApYyTUMH

[leTbMU;

16

but6mmoreka I{OK https:/
m.edsoo.ru/7f41a636

Uroro no pazaeny

20

Pa3zpnen 4. Xumus u okpyxaomas cpeaa

4.1

BemectBa u marepuasl B

KHU3HHU YCIIOBCKa

opraHu3anys LegcTBa MOTHUBH-
POBaHHBIX U 3PY/JMPOBAHHBIX
yuJalmxcsi Hafl X HeycCIieBaro-
IIMMH OJJHOK/IaCCHUKaMHU; J|aF0-
I1[er0 LIKOJIbHUKAM COLIMa/IbHO

bu6mmoreka IIOK https://
m.edsoo.ru/7f41a636
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3HAYMMBII OTIBIT COTPYAHIUe-
CTBa Y B3aMHOM MTOMOLLY;

Uroro no pazaeny 3

bu6mmoreka IIOK https://
Pe3epBHOE Bpems 3 m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
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[Tpunoxxenue 1

[Ipumepnast hopma UTOTOBOI KOHTPOJILHOW PabOTHI B 9 Kiacce

Bapuanr 1
1. B pany snemenToB O —S —Se— Te yMeHbIIAKOTCA
1) paguycel aToMOB 3) HeMeTaIIMYeCKUE CBOMCTBA
2) METaJUIMYECKHUE CBOMCTBA 4) 4HCII0 AIEKTPOHOB HA BHEUTHEM CJIOE

2. Okcnay S (VI) cOOTBETCTBYET KMCIIOTA

1) H,SO4 2) HzS 3) H,SO; 4) K,SO4

3. Cpenu metamnoB Au, Hg, W, Na, Cu, Zn caMbIM TYTOIUIABKUAM SIBISIETCS

1) mean 2) HaTpuit 3) 301510TO 4) Bonb(dpam

4. BeniecTBa ¢ MOJICKYISIPHON KPUCTAINIMIESCKON PEIISTKON

1) HaTpwMil ¥ KUCIOPOI 3)Bo/1a ¥ KMCIIOPOJ

2) BOAOPOJ U XJIOPH KaJIus 4) rpaduT U YIIEKUCIBIHA ra3

5. Jinsg B3auMOJIEHCTBHS 1 MOJIb AIFOMUHKS ¢ COJIIHON KUCIOTOM MOTpedyeTes MOJb KHCIOTHI
11 2)2 3)3 4)4

6. ®opmyria BRICIIIETO OKCH/IA DJIEMEHTA, MMEIOIIETO CTPOCHUE YISKTPOHHON 000109k 2¢.8¢.7¢
1) P.Os; 2) SO; 3) CLLO, 4) AlLO;

7. Pan Zn(OH), H,CO;, NaOH cOOTBETCTBEHHO MPEICTABAAST TUAPOKCHIIBI

1) OCHOBHBIN, KUCTIOTHBIN, aM(OTEpHBII

2) OCHOBHBIH, aM(pOTEPHBIN, KUCTOTHBIN

3) amdoTepHBIiA, KHCIIOTHBIH, OCHOBHBIH

4) KUCJIOTHBIN, OCHOBHBIHN, aM(pOTEPHBIN

8. Peaknius Bojopona ¢ okcnaoM Meau (I1) OTHOCHTCS K peakiusam

1) coenunenus 2) oomena 3) 3amenieHus 4) pa3ioKeHUS

9. HanGonee SHEPIUYHO pPearupyeT ¢ BOIOH

1) xanuii 2) nutuii 3) HaTpuii 4) pyOuanii

10J/Cymma kodbduumenToB B cokpamiénaoM nonHoM ypasrernn Cu(OH), + HCI paBHa

1)4 2)5 3)6 4) 8

11.CTpoeHne BHENTHETO ca0s Na:

1)3s*  2) 3s’3p! 3) 2¢* 4) 3s'

12. U ¢ consHOM KMCIOTOMN U ¢ THIPOKCHIOM HATPHUs OYyAYyT B3aUMOJICHCTBOBATh

1) KOH 2) H;PO, 3) Be(OH), 4) SO; 5) ZnO 6) Al,Os

Omeem 3anuwume 8 8ude NoC1e008ameIbHOCIU YUPpp.

13. [IpoayKkTaMy B3aMMOAEHCTBUS KaJIHs C BOJIOU SBJISIOTCS THIPOKCHI Kalusd U
1) Bona 2) BOAOPOJ 3) KuciIopoa 4) okcu Kaius.
14. BocCTaHOBUTEIBHBIMUA CBOWCTBAMH 00JIQ/IA0T

1) Na®2) Fe**3) Cu’4) F° 5) Ba*

Omeem 3anuwiume 6 uoe NOC1ed08aAmMeNIbHOCIU YUQDP.

15. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSAMU SBISFOTCS

1) 2A1(OH); —ALO; + 3H,O

2) Fe,O5 + 3C —2Fe + 3CO

3) 2Na + H, —2NaH

4) LiOH + HCIl —LiCl + H,O

5) Zn + FeSO, _Fe + ZnSO,

Omeem 3anuwume 8 8ude noCie008ameIbHOCIU YUPpp.

16. O6BémM BosIOpoa (H.y.), 00pa30BABIIUICS IPU B3AMMOJICHCTBHH 26 2 IIMHKA C PACTBOPOM

CEpPHOM KMCIOTHI, COCTABISICT Jl.




Bapuanr 2
1. B pany saemenrtoB Si —P —S— Cl yBenuuuBarorcs
1) paguycel aToMOB 3) HEeMeTaUIMYECKHUE CBOMCTBA
2) MeTaIM4YeCcKue CBONCTBRA 4) 4uCII0 SHEPTETUUECKUX YPOBHEH
2. Oxcuay N(III) cCOOTBETCTBYET KUCIOTA
1) HNO, 2) HNOs 3) NH; 4) NaNO;
3. Cpenu metamnoB Au, Hg, W, Na, Cu, Zn 04eHb MATKUHN, PEKETCA HOHKOM

1) Mmenp  2) HaTpwii 3)3010T0  4) BOoIbGpam

4. BeniecTBa ¢ METAINIMYECKON KPUCTAINISCKON PEIIETKON

1) xpeMHUI U TELTYp 3) raymii u xJop

2) IUTHUM U a30T 4) KanbIIUKM U 30JI0TO

5. Ilpu B3auMOAEHCTBUH 3 MOJIb [IMHKA C CEPHOMN KUCIIOTON 00pasyercs MOJIb BOAOPOJIA
1)1 2)2 3)3 4)4

6. ®opmyia BRICIIIET0 OKCHIA DJIEMEHTA, MMEIOIIETO CTPOSHUE MIEKTPOHHOU 0001049kH 2¢.8¢,5¢
1) P,Os 2) SO; 3) P,Os 4) Al,O4

7. Psn Be(OH),, Ba(OH),, H;PO4 cOOTBETCTBEHHO MPEACTABIAET THAPOKCHIIBI

1) ocHOBHBIN, aM(pOTEPHBIN, KUCITOTHBIN

2) KUCIIOTHBIIA, OCHOBHBIH, aM(OTEPHBIN

3) amdoTepHBIii, KUCTOTHBII, OCHOBHBIN

4) amQoTepHbIil, OCHOBHBIN, KUCITOTHBIN

8. HeoOparumas xuMudeckas peakiys MPOU30UICT MPU CIUBAHUH PACTBOPOB BEIIECTB, POPMYIIBI
KOTODBIX:

1).KOH u NaCl 3).CuCL, u KOH

2)MgC12 nu HNO3 4)A12(SO4)3 nu CU(NO3)2

9. C pa3baBieHHo#t cepHoii kucnotoit HE B3anmonencTByer

1) pryTs 2) amomunuil 3) nuHK 4) Kene3o

ﬁ Cymma k03hdUIINEHTOB B cokpaménnoM noHaoM ypasHennu Fe(OH); + HNO; paBHa

14 2)5 3)6 4) 8
11. Ctpoenue BHemHero cnos Ca?
1)3s*3p> 2) 3s’3p! 3) 3s? 4) 4¢

12. U ¢ cepHOIi KUCIOTOW M ¢ THIPOKCHIOM Kajaus OyIyT B3aUMOICHCTBOBATh
1) NaOH 2)AI(OH); 3)HNOs; 4)FeCl, 5)BeO 6) Zn(OH),
OTBeT 3anuIINTe B BUJE MOCIEI0BATENLHOCTH LUD.

13. IlponykramMy B3auMOIENCTBUS HATPUS C BOJIOU IBAAIOTCS BOIOPOJ U
HaTpHsL:

1) okcunm  2) THAPOKCHU]T 3) nmepokcu 4) cynbdar

14. BoccTaHOBUTEALHBIMU CBOHCTBAMH 001a1aI0T

1)Na*2)Cu®3) Al°4) Ca" 5) Fe**

OTBeT 3anuIINTe B BUJE MOCIEI0BATEILHOCTH LUDP.

15. OKHUCTUTENHHO-BOCCTAHOBUTEIBHBIMU PEAKIIUIMH SIBIASIOTCS

2) 2Fe(OH); —Fe,05 + 3H,0

3) Mg + CuCl, -MgCl, + Cu

4) ZnO + C —»Zn + CO

5) Ca(OH)2 + 2HNO:; _>C21(NO3)2 +2H,0

OTBeT 3anuIInTe B BUAE MOCIEA0BATEIILHOCTH 1TU(DP.

16. O6BEM kucIopoaa (#.V.), HeOOXOIUMBIN JUId OKUCHSHUS 25.6 2 MeIH, COCTABIISIET A,




