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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOI pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4ETOM KOHIEMIHUMU TMpernojaBaHusl y4dyeOHOro mpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusax Poccutiickoit dexnepanuu.

[Iporpamma 1o XuMuUM NaéT MPEACTaBICHUE O LENAX, OOIel cTpaTeruu
OOy4eHHMs, BOCIHMTAHMS M Pa3BUTUS OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
npeaycMaTpuBaeT paclipeielieHue ero Io KilaccamM W CTPYKTYPUPOBAaHUE 10
paznenaM W TeMaM MPOTpaMMbl IO XHUMHH, OINpENEiseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTepUCTHKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUUMXCsi, OMNpPEAeNISeT BO3MOXHOCTH TMpeaMera Jyis
peanu3anuu TpeOOBAaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa30BaHMS, a TaKXKe TPECOOBAHUU K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUsl.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PCHUS
0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
posib urpatroT GopMUPYEMbIE€ XUMHUEH NPEACTaBICHUS O B3aWMOIIPEBPAIICHUSIIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B IMPHUPOJE, O MYTAX PEIICHUS TJI0O0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyenne xumun:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYpPbI JUYHOCTH, €€ 0011Iel U QYHKIIMOHATLHON I'PAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUICHUS U TBOPUYECKHUX CIHOCOOHOCTEM
oOyyYaromuxcs, HABBIKOB HMX CaMOCTOSITEIbHOM Yy4yeOHOM  JIeSITENbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XKM3HH, TaK U B MPO(HECCHOHAIBHOM ESITEIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00yYaroNInXcs;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K E€CTECTBEHHO-
HAYYHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B HKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBiieHUS B OOYYCHHH XUMHH OOCCIICUMBAIOTCS CICIIM(PUKON
CoJIepKaHMusi  y4yeOHOro  mpeaMeTa, KOTOPBIM  SBJISETCA  NEJarorMuecKu
aIaNITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHUE OOYYarOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TMOHATHN XUMHUM, OCHOB
HEOPraHUYECKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OpPraHUYeCKON XUMUHU.

CrtpykTypa coaepKaHus MPOrpaMMbl N0 XMMUU CPOpPMHUpOBaAHA HA OCHOBE
CUCTEMHOro mojaxoja k eé m3ydyeHuto. CopeprkaHue CKIaAbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakmmu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 TPHHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPECTaBICHUN
Pa3HOI0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBieHUd 00 JIEKTPOJUTHUYECKON JHUCCOIMAllMd BEIIECTB B
pacTBOpax.

TeopeTndeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE OAMIUPUYECKU
MOJIYYCHHBIX U OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTroMY, BBITIONHSS (DYHKIIMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS U BO3MOKHOCTEHN MPAKTUUECKOTO0 IPUMEHEHHUS U MTOTYUYEHHS U3YYaeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABICHNUS] O XMMHAYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM PUPO/Ibl, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBJICUCHHEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHbIX mpenmetoB: «Okpyxatomuii mupy», «buonorus. 5—7
KJaccbD U «Pu3uKa. 7 Kiacey.

[Ipn wW3yYyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
JeATeIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMHUUECKUX 3HAHUN —
BOKHEUTNX (PAKTOB, MOHATHIA, 3aKOHOB ¥ TEOPETHUECKUX MOTOKEHUN, JOCTYITHBIX
000011IeHUl MHPOBO33PEHUECKOTO XapaKkTepa, S3blKa HAayKW, B MPUOOIIEHUU K



HaYYHBIM METOJIaM IMO3HAHUS NPU W3YYEHHM BELIECTB U XUMUYECKUX peakUui, B
bopMHpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B y4eOHO-
MO03HABATENIbHON M y4eOHO-MCCIe0BATEeIbCKON NeATeIbHOCTH, OCBOCHUH MPABHII
0e30macHoOro o0panieHus ¢ BeleCTBAMU B TOBCEIHEBHOM JKU3HHU.

[Tpn M3y4eHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHUS BAKHOE
3Ha4YeHHE MPUOOPENU TaKUE LIEeTH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSTEIILHOMY NPHUHATHIO PEIICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMsT Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
OoOy4Jarmmxcs K CaMOCTOSITEIbHOM MO3HABATEIBHON IEATEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIeueHne yCIoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOMNO3HAHUA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUJOB JIESATEIBHOCTH,

— ((opmupoBanne oOwmEH (YHKIMOHATBHON UM €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHUUA OOBICHATHP U OIECHUBATH SIBICHUSA
OKpY>KaIOIIEr0 MHUpPA, UCHOJB3YS 3HAHUS U OIBIT, MOJYyYEHHBIE MPHU HU3YUYCHHUH
XUMUH, IPUMEHATD UX MPU PEIICHUU TPOOJIEM B MOBCETHEBHOM )XKM3HU U TPYI0BOM
JeSITeTbHOCTH;

— (QopmupoBanue y OOydyarOmMXcsi TYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHYECKUX 3HaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUs CBOETO 3/10POBbs U OKPY Karolleld MPUPOIHOM cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpO(uis U HAMpaBICHHOCTH JNajlbHEHIIEro
oOydeHHUsI.

OO1ee 9rco 9acoB, OTBEIEHHBIX JTsl U3YYCHUSI XUMUHU HA YPOBHE OCHOBHOTO
oOmrero obpazoBanusi, coctaisier 136 daco: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMuM B )KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MUYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTojax Mo3HaHMS B XUMUU. UMCThIE BelIecTBa M CMECH.
Crioco0nI pazaeneHus: cMeceil.

ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aeMeHTOB. [IpocThie U CIIOkKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢hopmyiia. BaieHTHOCT aTOMOB XUMUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast oJIsi XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KonnuectBo BemecTtBa. Moisib. MosisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAUHUI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

dusnuecKkrue U XUMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MpPU3HaKU.
3aK0H COXpaHEHHs] MacChl BEHIECTB. XuUMHUYecKue ypaBHeHHs. Knaccubukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYI0M, MpaBWjiaMu paboThl B JaOOpaTOpPUU U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUecCKNX CBOMCTB O0OO0pa3OB HEOPraHWYECKHX BEIIECTB, HAOIOJICHHE
busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJABI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKAJIUBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHMUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJICHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
M3YUYEHHUE CIIOCOOOB pa3/ICJICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUISAIMUSA, XpoMaTorpadus, MpoBECHUE OYUCTKU MOBAPEHHON
CONiM, HaONIOJACHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJEeNed MOJIEKYJI
(I1apocTepKHEBBIX).

BaxHelne npeacraBuTe M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — smeMeHT U mpoctoe
BelmecTBO. HaxoxmeHune kucimopoma B Tpupojae, (U3HYECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsl
MOJIyYeHUsI KHUCIIOpoJa B Ja0OpaTOpuM U MPOMBIIUIEHHOCTH. Kpyroropor
KHCJIOpoaa B ipupojie. O30H — ajutoTpornHas MoIu(puKaIus KUCIopoa.



TeroBot 3h(dEeKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkuu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUe
BO3/lyXa, yCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Boxopon —anemeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B Ipupozae,
bu3rUecKre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmorsr
Y COJIN.

MounspHblil 006EM ra30B. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBAa BOAbL. Boma Kak pacTBopuTelb. PacTBOpBHI.
HacplllieHHBIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4yeloBeka. KpyroBopor Boabl B IPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOAHBIX BOJI.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpasyronue (OCHOBHBIE, KHUCJIOTHbIE, aM(oTepHble) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. Duzndeckue M XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MmetauioB H. H. bekerosa.
ITonydyeHue KucIor.

Comu. Homenknarypa cosieil. @u3ndeckue u XMMHYECKHE CBOWCTBA COJIEH.
[TonyuyeHue coieil.

['eHeTHyecKas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COAEPKaHUsI KUCIOPOAa B BO3yX€E, MMOJTYyUYEHHUE,
coOupaHue, pacrno3HaBaHUE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aMMOJICUCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
peKpalnieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pacCo3HABAHUE U U3YUYECHHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxnHo
UCII0JIb30BaHUE BUAEOMATEPUAIIOB), HAOIIOACHIE 00PA3I0OB BEIIECTB KOJIUYECTBOM
1 ™Monb, wuccieaoBaHME OCOOCHHOCTEM pacTBOPEHMsSI BEUIECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C OMPEAECIEHHOW MACcCOBOM JOJIEN
pPacTBOPEHHOrO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTa/UlaMH (HATpUeM U
KaJbllieM) (BO3MOXXHO MCIIOJIb30BAHUE BHUJEOMATEpPUATIOB), HCCJEI0BaHUE
00pa3Il0B HEOPTraHUYECKUX BEUIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKpacKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEN, U3YUEHUE B3aUMOJECHCTBUS



okcuga meau () ¢ pactBopom cepHON KUCIOTBI, KUCIOT C METANIAMH, PEAKIUI
HEUTpaJIM3aluy, IOJIYyYEHUE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajiia IpyTruM U3 pacTBOPA COJIM, PEIIEHUE SIKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«BaxxHelne K1accel HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanuyecknii 3akoH u Ilepuoanuyeckass cucreMa XHUMHYECKHX
yiemenToB JI. WU. MenaeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbBIC PEAKIIUH

[lepBbie TOMBITKM KIACCU(DUKAUU XUMUYECKUX diemMeHToB. [loHsTne o
IpyIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUIPOKCHUJIBI.

ITepnonnuecknii 3akoH. [lepuonnueckas cucremMa XMMHUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. Kopotkoneproanas u JyinHHonepuoanas popmsl Ileproanyeckoi
cucteMbl xumudeckux syemeHToB J[. M. MenneneeBa. Ilepnoabl m TpyImmsl.
@uU3NYECKUNA CMBICI ITOPSAAKOBOIO HOMEPA, HOMEPOB MIEPUOJA U TPYIIIILI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000J0YEeK aroMOB NepBbIX 20 XMMHYECKHMX  3JIEMEHTOB
[lepnognueckori cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero noyioxkeHuto B [lepunonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TpyNIam U Iepuoaam.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB I pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbIM U
IPaKJaHUH.

Xnmuueckass cBs3b. KoBaseHTHas (moJsipHass M HEMOJSPHAs)  CBS3b.
DNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIWUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl OkucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenn:

u3ydyeHrue oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHUCTBHE
IUAPOKCUAA LMHKA C PacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEAECHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakliiuy pa3ioKeHUsI, COSUHEHU).

Mexcnpeomemunie ceasu

Peanuzanusi MeXIpEeAMETHBIX CBSI3€M IPU M3YyYEHHH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUYHbIE TOHATHUSA: HAY4YHbIH (DaKT, TMIIOTE3a, TEOpus,
3aKOH, aHaliu3, CHUHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HAOJIIOJCHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepusi, aTOM, JIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKHUM 3apsijl, BEIECTBO, TEJO, OOBEM,
arperaTHoe€ COCTOSTHHME BEIECTBa, Tra3, (U3MUecKue BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COHIIE.

buosnorus: dorocuntes, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE IOPOJIbI, TOJE3HbIE
HCKOIIAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMH4YeCKasi peaKkus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAINS, KAIbLUA U UX COCAUHEHNUN
B COOTBETCTBUM C TMOJIOKEHUEM »3JeMeHTOB B Ilepuonnueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIWYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHNI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEaKIHil MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEMJIOBOMY 3(PQeKTy, Io
U3MEHEHUIO CTETEHEH OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonatue o ckopoctu xumMuyecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX U IeTePOTrEeHHBIX
peakuusx. Ilonstue o karanuse. [loHsiTHe 0 XUMUYECKOM paBHOBECUU. DaAKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XMMHUYECKOW PpEAKUUH M TOJIOKEHUE XHUMHYECKOTO

PaBHOBECHSI.
OKHCITUTETPHO-BOCCTAHOBUTEILHBIC  PEaKIUM,  JJICKTPOHHBIM  OamaHc
OKUCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnenue YPaBHEHUMU

OKHCJIMTEIIbHO-BOCCTAHOBUTCIIBHBIX ~ PCaKIUAd C  HWCIOJIb30BAaHUEM  METOja
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHsl, aHMOHBI. MeXaHNW3M AMCCOLMALMMA BEIIECTB C PA3JIMYHBIMM BUAAMU
XxuMudeckoi cBszu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakuun nonHoro oOMeHa. Y CloBUs MPOTEKaHUs Peakiii HOHHOTO OOMeHa,
IIOJIHBIE W COKpAIIEHHBIE WMOHHBIE YypaBHEHMs peakuui. CBOWCTBAa KHCIOT,
OCHOBAHHM U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOIHAIIH.
KauecTBeHHBIE peakuy Ha HOHBL. [IoHATHE O TMApPOIH3E COEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB W HEMeTaioB (TpaduTa M anmMasa), CIOXKHBIX BELIECTB
(x10pH1a HaTpUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOH peakuu OT
BO3JCHCTBUS  pa3iNMUyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BIEKTPOIPOBOJHOCTH
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMH KUCIIOT, IIeJI0oUei U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHAJIOB), MPOBEJCHHE OIBITOB, HWILTIOCTPUPYIOIIMX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcajKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI (rOpeHue, peakiuu pasiiokKeHUs,
COCIMHEHHUS), pACNO3HABAHME  HEOPraHMYECKMX  BEIIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKLIUNA HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/ibl ¥ MX COeIMHEHU S

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MMPUMeEpE XJIopa (B3auMOAeCTBUE
C MeTajulaMH, HEeMeTajlaMu, uiesnodamu). Xusoposogopord. CoissiHas KucCIoTa,
XUMHYECKHE CBOWMCTBA, TIOJy4Y€HHE, MpuUMeHeHue. [JlelicTtBue XxJjiopa H
XJIOPOBOAOPOZA HA OPTaHU3M YesloBeKa. BaxxHenmume XJI0puapl U UX HAX0XKICHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PuU3NUYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPO/a U Cepbl. AJIIOTPONHbBIE MOAU(PUKAIIMN KUCIOpOia
u ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3UYECKHE U
XUMHUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciorta, pu3nueckue 1 XUMUIEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crnernuduueckue). XUMUUYECKUE pPEaklnu, JeKalde B OCHOBE
MPOMBIIINICHHOTO CIoco0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoi
KUCIOTHl. CONMU CEepHOM KHUCIIOThI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ COENMHEHWN B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIolEel Cpellbl COCAUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAHW, 3arps3HEHHUE
BO3/yXa 1 BOJOEMOB), CIIOCOOBI €r0 IPETOTBPALICHHUS.



OO6mas xapaktepuctuka saeMeHTOB VA-rpymmbl. OcoOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIICHHs. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
bu3nueckue 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(u3HYEeCcKrEe U XMMUYECKHE CBOMCTBA, MOJy4YeHHUE U puMeHeHne. Coln aMMOHMS,
uX Qu3nvecKre 1 XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBenHas peakius Ha
MOHBI aMMOHMs. A30THasi KHUCIOTa, €€ MoJy4yeHHe, PU3NYECKUe U XUMUYECKUE
cBoiicTBa (0OIME Kak TMpeJCTaBUTENS Kiacca KHUCJIOT U Clenu(puyecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUN.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsA3HEHHE BO37yXa, MOouBbl U BomoémoB). docdop, amnoTponHbie
moaudukanuu docdopa, Guznyeckue u xummuueckue cporicrea. Oxcun ochopa
(V) u dochopnas kuciora, Gpu3MUECKUe U XMMHYCCKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATBHBIX YA0OPEHHUIA.

OOmas xapakrepuctuka 3meMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIEHUS. YTIEPO, aJUIOTPOIIHbIE MOAU(PHUKALINH,
pacmpocTpaHeHue B MpUPOJE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrinepona B mpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEMCTBHE HAa JKUBBIE OPraHU3Mbl, I[OJIYyYEHUE U
npUMEHEeHHEe. DKOJOTHYECKUe TMpoOJIeMbl, CBs3aHHBbIE ¢ okcuaoM yraepona (1V),
TUTNOTE3a TJIOOATBHOTO TMOTEIUVICHUS KIMMara, MapHUKOBBIN 3 dexT. YronpHas
KUCIIOTa U €€ CconM, uX (Pu3nyeckue M XUMUYECKHE CBOMCTBA, MOJYyYECHUE U
npumeHeHue. KaudectBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[TepBoHavabHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, TaHOJI, TJIMIEPUH, YKCyCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
OPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKN BAKHBIX BEILECTBAX: KUpaX, OeNKax, yriieBoJax — U UxX
poaM B OKM3HM 4YeloBeka. MarepuaabHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPTraHWYECKUX COCIMHCHUU.

KpemHuuii, ero @usnueckue H XHUMHYECKHE CBOICTBA, NOJy4YCHHE H
npumeHeHue. CoeTMHEeHHsI KpeMHHUS B mpupojie. O01re npeacTaBieHus 00 OKCHUie
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX KCIOJIL30BaHUE B OBITY, B
IPOMBIIUICHHOCTH. BaxkHelue cTpouTenbHble MaTepuaibl: KepamHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpoOiembl ©€30macHOrO0  MCIOJIL30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm.

U3y4YeHUE 00pa30OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB



UX TPOTEKAHMs, OMBITHL, OTpa)karolue (PU3NUYECKHe U XUMHUYECKHE CBONCTBA
raJIOTEHOB M MX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 00pa3IaMu XJIOPUAOB (TaJIOTEHUI0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXXHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HaOII0IeHNEe TIpoliecca OOYTIIMBAHMS caxapa Mo AeWCTBUEM KOHLEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, U3YYCHHE XUMUUECKIX CBOMCTB pa30aBIECHHON CEpHOI KHUCIIOTHI,
MPOBE/ICHNE KauYeCTBEHHON peaKIMy Ha CylIb(aT-uoH U HAOII0IeHHE TTpU3HaKa €€
IPOTEKaHUs, O3HAKOMJIEHUE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U Ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), 00pa3iaMu a30THBIX
u (hochopHBIX yIOOpeHHUH, MONIyYeHne, coOMpaHne, pacro3HaBaHUEC W H3y4YCHHUE
CBOICTB aMMMaKa, IMPOBEJCHHE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHHUA H
dochaT-uoH U U3yueHUE TPU3HAKOB MX TMPOTEKAHMs, B3aUMOJICHCTBHE
KOHUEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MeEIbl0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Yy4YEHHE MOJIEJeH KpPUCTANIMYECKUX pPEHETOK aiMasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C MPOLIECCOM aJCOpPOLUU PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTUBOTas3a, IOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE U U3yYEHHE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEJACHHE
KAUECTBEHHBIX PEaKLMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIHMEH CHIMKATHON MNPOMBIIUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3a4ad M0 TeMe «BaHeldlmme HeMeTalbl U X
COEJIMHEHUSD.

MeTtanbl 4 MX COeIMHEHUSA

OO01as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosioxkeHuss B llepmogumueckod cucreme xumuuyeckux snemeHtoB [, .
MenpeneeBa n crpoeHuss atoMoB. CTpoeHHE MeTauioB. Merajumueckas CBsI3b U
METa/NINYeCKasl  KPUCTAUIMYECKass  peméTka.  DIEKTPOXUMHUYECKUUA  Psif
HanpspKeHU MeTtaioB. OuU3nyeckue U XMMUYecKrue CBOMCTBAa MeTauioB. OO0ume
crocoObl mostydeHus: MeTayioB. I[loHATHE O KOpPpPO3MM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTalb, 9yTYH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[lenounbie MeTaJIbl: MOJIOkeHUE B Ilepuoandeckoil cucreMe XMMHYECKUX
aneMmeHToB JI. M. Menneneesa, CcTpoeHUE UX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpUs W Kanmus. [IpuMeHeHue IIeNOYHBIX METAIOB HW WX
COCIMHECHUM.

[[lenouHo3eMeNbHbIE METAUIBl MarHuid W KaJbLIMA: TOJIOKEHUE B
[lepnoanyeckoii cucreMe xumuueckux 3neMeHToB [1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAeHUE B npupoje. Pu3nuecKrue 1 XUMHUYECKUE CBOWCTBA MAarHus U



Kayblys. Baxkueime coefuHeHus KaIbIys (OKCUI, THIPOKCHU, Coin). JKECTKOCTD
BOJIbI M CTIOCOOBI €€ YCTpaHCHUSI.

AJIIOMUHUN: TIOJI0keHUE B [leproinueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTtpoeHue aTtoma, HaxOXKIE€HHE B mnpupone. dusznueckue u
XUMHUYECKHUE CBOICTBA amOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepuoauueckoit cucreme XMMUYECKUX 3IeMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B npupoac. Pusnyeckue Hu
XUMUUYECKUE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conu xenesa (1) u xenesa
(1), mx cocras, CBOMCTBA U TOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpasllaMd METAJIOB U CIUIABOB, WX (Pu3nUecKuMu
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
Kb W HATpus C BOJOM (BO3MOYKHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJIbI, MpOIlEcCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHUJEOMATEpUANIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbIUs, aTIOMUHUS, ITMHKA, Kxene3a (11)
u xenesa (), menu (Il), HaOnmronenne m omnucaHue MPOIECCOB OKpaIlMBAHUS
IJJAaMEHH MOHAaMU HATpus, Kalusl U Kalablusd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCClIeI0BaHNE aM(OTEPHBIX CBOMCTB T'UAPOKCH A ATTFOMUHUS U
TUAPOKCHIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «Baxuenue
METAJUIBI U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momoip npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHUE OKpYKawImleh cpeabl (MpejenbHas I0mycTuMast
KOHIIEHTpaius BemlecTs, nainee — [1/IK). Ponap Xxumun B pemieHnu 3KOJI0TMYECKUX
pooIeMm.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHUMEPHBIC
MaTepHabl).

Mexcnpeomemunie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€d MpU W3YYEHHM XUMHHM B 9 Kiacce
OCYILECTBJISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (DakT, rumoresa, 3aKoH,
TEOpHsl, AaHajdu3, CHUHTE3, KiaccuuKkauus, MEePUOAUYHOCTb, HaOIIOAEHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJeJb, SBJICHHUE, MAaPHUKOBBIN
3¢ deKT, TEXHOJIOTHSA, MaTepUaIbL.

dusmka: matepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOTIHI,
PaOaKTUBHOCT, MOJIEeKyIa, AIIEKTPUYECKUI 3apsi, POBOIHUKH,
HOJYIIPOBOJHUKHU, JUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJO0, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAILIIMYECKAs
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPaIbHbBIE
yoOpeHus, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPOJIbI, TOJE3HbIE
UCKOTaeMble, TOIUIUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa30oBaHUs JOCTUTAIOTCS B XOJie OOy4eHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCITUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIleCTBE TMpaBUJIaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yYarOIINXCA.

JIugyHOCTHBIE  pe3yJbTaThl  OTpPakalOT  TOTOBHOCTH  OOyYaromIMUXcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacuIMpeHue OnbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYeCKOT0 BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJeIul0, TOHMMAaHUSI 3HAUYCHHUS XUMHUUYECKON HAayKH B >KU3HU
COBPEMEHHOIr0 00IIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOU WH(OpMaimeil o
NEPEOBbIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

MpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTHUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUJAX IESITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOHN JESTENbHOCTU TMPU BBIMOIHEHUU
y4eOHBIX, TMO3HABATEJbHBIX 3aJ1ay, BBINOJHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO3/IJaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aAUMOITIOHUMAHHIO ¥ B3aUMOITOMOIIU
B MPOILIECCE ATON yUeOHOM JesATeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBECHUE
U TMOCTYIKU CBOMX TOBApPHUILEH C MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TMPECTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTaBIISIONINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHUpA, NMPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
MPUPOJIHON CPEJION, O POJIM XMMUH B TTIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJIy4YEHHWE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAMMBIE i1 OOBSCHEHUS HAOJII0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATENFHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETLHOM paboOThl € Y4YeOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O W TO3HAaHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, NPOEKTHOW M HMCCIEA0BATEIbCKON
NESATETHPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JTaJIbHCUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuia 0€30MacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YyUYEHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBa)KEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAESTEIbHOCTH, B TOM YUCJIE HA OCHOBE
OpPUMEHEHUsT  NPEIMETHbIX 3HAHMM 1O  XMMHUM, OCO3HAHHBIA  BBIOOD
WHJVMBUAYAJIbHONU TPACKTOPUHU MPOJIOIKEHUST 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCrHeuHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOheCCHOHANTBHON CPEJIC;

6) 3K0JOrNYecKOro BOCTIMTAHUS

HKOJIOTMUUECKH 11€JIeCO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €& CYyIIECTBOBAHMS, IMOHHMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOr0 o00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HUeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTU COOIOACHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYalIUX,
YTIPOXKAIOIIHNX 30POBbIO U )KU3HHU JIFOICH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIECH MPUPOTHOU CPEIOH, JJIS TIOBBIIIEHHS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00adbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIICHUs] MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMBIE JIS
dhopMuUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPH S, PUHITHII,
runoTe3a, (Qakr, CcUcTeMa, MPOIECC, OHKCHEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC y4eOHbIE IeWCTBUS (ITI03HABATEIIbHbIE,
KOMMYHUKATUBHBIC, PETYJISITHUBHBIC), KOTOpbIE 00€CIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YueOHOMU
NESTETHHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHHMHA: PACKPBIBATh CMBICII XUMHUYECKHX IMOHATHH (BBIACIATH WX XapaKTCPHBIC
MPU3HAKK, yYCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
TIOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBIICHUMN, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE PacCyXIACHUS (MHAYKTUBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUSA TOHATHS (NPEAMETHBIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuMmudeckas ¢(opmylia W ypaBHEHUE
XUMHUYECKON peaklMi — MNpU PelIeHUH YueOHO-TIO3HABATEIbHBIX 3ajlay, C yUETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISIBISITH U XapaKTEPU30BATh CYIIECTBEHHBIS
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B M3yIACMBIX TIPOIIECCAX M SIBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, @ TAKXKE B Ka4E€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3BI TIO IPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;,

MpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €ro pe3ysbTar, PopMyIUpoBaThH 00OOIIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIMbITA, UCCIAETOBAHUSI, COCTABIIATH OTYET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTHUBOPEUYUBYIO U
HEJI0CTOBEPHYIO HH(HOPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIE METOAbl U 3allpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX [JIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHNE OIbITa B
o0lacTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KyJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITETTLHO BBIOMPATh ONTUMANBHYIO (pOopMy TipeacTaBieHust nHGOpMaIUu u
WUTIOCTPUPOBATh peIlllaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpaduKi U UX KOMOMHALUAMY;

YMEHUE UCIOJIb30BaTh M AaHAIM3UPOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATEIBCKOM NIeATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpelbI.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS:

YMEHHUSI 33]]aBaTh BOMPOCHI (B X0/i€ UaoTa U (WIKM) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol  Tembl, (OPMYIUPOBATH CBOU TNPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHHSI ~ TPEACTaBIATH  TOJY4YEHHBIE  pe3ylbTaThl  MMO3HABATEIHHOU
JEeSITeIbHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTax; JelaTh IMPE3CHTALHUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO JKCIEepHUMEHTa (J1abopaTOPHOTO OIBITA,
71a00paTOpHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHUsI y4eOHOro COTpyJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABaTEIbHOM M HMCCIEJOBATENbCKON  JMEATENBHOCTH  TMPH  PEIICHUH
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JICHCTBUH, OIpEACIICHHEe KpPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHOW PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE AeiiCTBHUS:

YMEHUE CaMOCTOATENbHO ONPENENsITh LENH JEATeIbHOCTH, MJIaHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CIIOCOOBI peleHusl y9eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIIbHO COCTAaBISITh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLIEHMBAaTh COOTBETCTBUE IMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW LEIH, YMEHHUE
UCIIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMbI€ B YCJIOBUH 3aJJaHUM.

NMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHUIO 00S3aTEIBHOIO
COJIEp’KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpamMmoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



JnercTBUl, crnenuduUecKue g TPEAMETHONH o0macTh  «XHMHUS», BHJIBI
JNEATEIbHOCTH 10  MOJYYEHHID HOBOI'O  3HAHUS, €ro  MHTEpIpETaluu,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKyJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas I0JIsI XUMUYECKOTO 3JIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCu(pUKaus peakluid: peakiuu
COCIMHEHNUSA, PEAaKUUU PAa3JIOKEHUsA, PEaKUUU 3aMElICHUs, pPEeaKuuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU AP (EKT peakiui,
AJIpO aToMa, SIEKTPOHHBIN CJIOW aTOMa, aTOMHast OpOUTalb, paJuyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJAPHAsl KOBAJIEHTHAs! CBSI3b, HOHHAs
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUU H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUI;

e HCIOJB30BAaTh XHWMHUYECKYI) CHUMBOJMKY JUISI COCTaBJICHHS (HOPMYT
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

e ONpPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENIEHb  OKHCJEHHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAMHEHHM IO
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeBaTh cmbichn Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT HUX MojoxeHus:i B Ilepuogmyeckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnmuue «llepuoanueckas cucreMa xuMuyeckux »siaementoB . .
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsl sapa, 00IIee YUCiIo JISKTPOHOB 1
pacrpeielieHue UX 10 JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEIIECTB, [0 TEIJIOBOMY 3(PPeKTy);

XapaKTepru30BaTh (OMHCHIBATh) OOIIHME XUMHUYCCKHE CBOMCTBA BEICCTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi OMMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHMS XHUMHUYECKHX TMpPEBpallCcHUNd B
Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIOo JJIEeMEHTa Mo ¢opMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEeaKInu;

MIPUMEHATH OCHOBHBIE OIE€PAIIUN MBICIUTEIBHON JEATEILHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — IS U3y4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MMO3HAHUS — HaAOIIOJICHWE, H3MEPEHUE, MOJCIUPOBAHHE, DKCICPHUMEHT
(peasbHBINM U MBICJICHHBIN );

CJIeI0BaTh MPaBWJIaM IMOJIb30BaHUS XUMHUYECKOM MOCYI0H 1 1a00paTOPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBwiaM oOOpallleHus C BEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIUSMH TI0 BBIIIOJHCHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOR I10 MOJYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB
(Bomopoda W KHUCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpeaeaEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IIAHUPOBATh U IMPOBOIAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (IakMmyc, heHomTarernH, METHIOPaHK

U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHU:

pacKphIBaTh CMBICT OCHOBHBIX XHWMHYECKHX TOHSATHH: XHMHYCCKHUI
AJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JEKTPOOTPHUIATEIHHOCTh, CTEINEHb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, XUMUICCKasl CBs3b, TCIUIOBOH 3(PdeKT
peaknuu, MOJb, MOJSIDHBIH  00BEM,  pacTBOp,  DIICKTPOJIHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTHYECKAS TUCCOIMAIUS, PEAKIMH HOHHOTO
oOMeHa, Karamu3atop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEeoOpaTUMBbIE pEaKIUM, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPONIUS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
MeTAJUTMYECKas ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3HS METAIIJIOB, CILIABbI,
CKOPOCTh XMMHUYECKOM peakiuu, MPeaeiabHO JOMYyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSITh 3TU TOHATHUS MPU OMKMCAHUM BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy CO€IUWHEHUU 1o (opmyiaMm, BHI XMUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAS, METaJUIMYeCcKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (opMyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabmmunyio Gopmy [lepruoamueckoil CUCTEMbl XUMHYECKHX JSJIEMEHTOB:
pasznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», manbsle u OOJbIIME TEPUOILI, COOTHOCHUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOIUYECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, oO0IIee 4YHUCIO DJJIEKTPOHOB M paclpeleliecHue WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHHN B TIpejieiax MajbiX MEPHOJIOB U
TJIABHBIX MOJTPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY W COCTaBy YYACTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEU(UUECKHEe XUMHYECKUE
CBOMCTBa MPOCTBHIX M CIJOXHBIX BEIIECTB, MOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOLMALUMU  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TIPOTEKAHUS XWMUYECKHUX TMPEBpAICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChl BEIIECTB,
MAacCOBYIO [IOJIF0 XHMHUYECKOTO »3JeMEeHTa Mo (opMysie COEAMHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 110 YPaBHEHHUIO
XUMHYECKOHN peaKIlnu;

COOJTFO/IaTh TIPABHJIA TIOJB30BAHUS XUMHUYECKOU MTOCYI0M 1 JIAOOPATOPHBIM
o0opy/noBaHMEM, a TakKXe TMpaBwia oOpalleHuss C BeIIeCTBaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBIOJTHEHUIO Ja0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOro Ta3a);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3IUIHBIX
BEIIIECTB: PACIO3HABATH ONBITHBIM ITyTEM XJIOpUI-, OpOMHUA-, WOIHI-,
kapOoHart-, ¢ocdar-, cunamkar-, cyibdar-, TUAPOKCHI-MOHBI, KAaTHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIMH MBICIIUTECIILHOM TEITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATU3AIINIO, BBISIBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII M3yYEHHsI CBOMCTB BEIIECTB U XMMHUYECKUX
peakinii, €CTeCTBEHHO-HAYyYHbI€ METOJbl TO3HaHUS — HaOII0IeHHE,
WU3MEpPEHUE, MOJICIMPOBAHUE, DKCIIEPUMEHT (peabHbIM U MBICTICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KVIIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3jie/ioB U
KonTtpoibHbie
n/n TeM NPOrpaMMbl Bcero
padoThI
Pazgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHS
XuMusa — BaxkHas 001acThb
€CTECTBO3HAHUS U
1.1 . 5
MPAKTUYECKOU JIeATETbHOCTH
qeJI0BEKa
BeiecTBa 1 XUMHUYECKHE
1.2 15 1
peakiumn
Hroro 1o pasueny 20

Pa3nes 2. BaskHelimne npeAcTaBuTe I HEOPraHUYeCKUX BelleCTB

Bo3nyx. Kucnopoa. [Tonsitue

2.1 6
00 okcumgax
29 Bonopoa. ITonstue o 8
KHCJIOTaX M COMAX
23 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAaHHUAX

OCHOBHEIE KJIaCCHI
24 . 11 1
HEOPTraHUYECKUX COCTMHCHUI

Wroro no pazneny 30

IIpakTHyeckue
padoThI

JuekTpoHHbIE (HU(pPOBBIE)
o0pa3oBaTesibHbIE PeCypChl

bu6nunoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6mmoreka [IOK
https://m.edsoo.ru/7f41837c

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

Paznen 3. Ilepuoguyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE pe€aKnuu


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

[Tepronuueckuii 3aKOH U
[Tepuoanueckas cuctema

3.1 XUMHYECKHX d1eMeHToB /1. 1.
Menpeneesa. CtpoeHue aroma
Xumudeckas CBI3b.

3.2 OKuCIUTEIBHO-

BOCCTAHOBUTCIIBbHBIC PCAKIIUN

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

15

68

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

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

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

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



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

9 KITACC

Ne i/

Paznen 1.

1.1

1.2

1.3

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

BemecTBOo H XUMHYECKHE peaKuuu

[ToBTOpeHue u yriayOneHrue 3HaHul
OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
peaxkuuii

SHCKTPOJII/ITI/IHCCKE[H JUCCOoIHanus.
XUMHUYECKHE pcaKknuuu B paCTBOpax

Uroro no pazaeny

Pazpea 2.

2.1

2.2

2.3

24

HeMeTanabl M MX cOeTHHEHUS

OO0mmast XxapaKTepPUCTHKA XUMHYECKUX
anemeHToB VIIA-rpynmel. ["amorenst
OO6m1as XxapakTepucTUKa XUMHUECKUX
aneMeHToB VIA-rpynnsl. Cepa u eé
COEIMHEHUS

OO01mast XapaKTepUCTHKA XUMHUYECKUX

anemMeHToB VA-rpynisl. A30T, pochop U ux

COCAUMHCHU

OO011as XapakTepUCTHKa XUMUYECKUX
aneMeHTOB |VA-rpynmel. Yriepoa u
KPEMHUI U UX COCUHECHUS

Nroro no pazaeny

Koan4gecTBOo 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

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

bu6nuoreka [JOK
https://m.edsoo0.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

bubmuoreka [JOK
https://m.edso00.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636



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

Pa3gen 3. MeTa/JILI M UX COeTUHEHUS

3.1 OO01me cBOMCTBAa METAIIIOB

3.2 Baxueliniie Metayuisl 1 UX COSIUHEHUS

Hroro no pazneny

Pa3nes 4. Xumus u oKkpysKapomas cpeaa

4.1 BemectBa 1 Marepuraisl B )KU3HU Y€JIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa [JOK
https://m.edso0.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne

wn Tema ypoka

[Ipenmer xumuu. Ponp xumuu B
JKU3HM 4eoBeka. Tena u BemecTsa

[TonsiTHE 0 METOAX MO3HAHUS B
XUMUHU

[TpaxTrueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U IPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyT0BaHUEM

Yuctele BemecTsa U cMmecu. CriocoObl
pas3aeneHus cMecen

[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe
OUYMCTKH NTOBAPEHHOM COIN)»

6 ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB

8 [IpocThie U cnOXHBIE BEIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuuaeckas opmyia. BaneHTHOCTh
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB

OtHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca

MaccoBas g0JIs1 XUMHYECKOI0
9JICMCHTA B COCJMHCHU U

KomnnuectBo BemecTBa. MoJib.
Momnspaas macca

dusnueckue U XUMUYECKUE SIBJICHUS.
XuMuyeckas peakuus

[Ipu3Haky 1 ycnoBus NMpOTEKaHUS
XUMHYECKHUX PEaKIUi

3aKOH COXpaHEeHHsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHUS

Brruucnenus KoaudecTBa, MacChl
BEIL[ECTBA 10 YPAaBHEHUAM
XUMUYECKUX PeaKInun

Knaccudukanus XuMruIecKux
peakiuii (coeIuHeHus1, Pa3I0KEeHUs,
3aMeIIeHHs], 0OMEHA)

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIONeAUCT. OO00IICHHE 1

CUCTeMaTHU3alus 3HaHUU

KontponbHas padora Nel no teme
«BemecTBa 1 XUMHUECKUE PEAKIIUI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMmech razos. CoctaB
Bo3yxa. Kucimopom — anemeHT u
npocrtoe BeectBo. O30H

Du3nYECKre U XMMUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [Tonstue 06 okcumax

CriocoOslI MOJTy4eHUsT KHCIIOPO/ia B
1a00paTOPUU U IPOMBILIIICHHOCTH.
[Ipumenenue kuciopoaa

Tennosoii 3¢ ekt xumuueckoit
peakIuu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, SK30-
¥ SHIOTEPMHUYECKUX PEAKIIHAX
TornuBo (HedTh, yrojib U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €ro
PEIOTBPALLICHUS

[Tpaxtrueckas padota Ne 3 o Teme
«ITomyuenue u cobupanue
KHCJIOpPOJ1a, U3yUEHUE €ETO CBOMCTBY
Bonopon — snemeHT u npocroe
BenlecTBo. Haxoxenue B mpupoje
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
Bojopoza. [Ipumenenue Bogopoaa

IloHaTHE O KUCIIOTAaX U COISIX

CriocoObI oryueHust BO0poia B
nabopaTopuu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[Ipaxtuueckas padota Ne 4 o Teme
«Ilonxyuyenue u cobupanue BOAOPO/Ia,
W3YUYEHUE €r0 CBOMCTB»

MounsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

Brrurcnenus o0bEéMa, KOJIMUeCTBA
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BELLECTBA WU 00BEMY

Brruucnenus 00EMOB razos o
YPABHEHUIO PEAKLIUHM HA OCHOBE
3aKOHA 00BEMHBIX OTHOLIEHUI ra30B

dusnueckre U XUMHUUYECKHE CBOIICTBA
BOJBI

CocraB ocaoBauuii. [loasatue 00
WHAUKATOpax

Bona kak pactBoputens.
Hacwimmennslie 1 HeHaChIIIIEHHbBIE
pactBopbl. MaccoBast 10J1sl BEIIECTBA
B PacTBOpE

[TpaxTrueckas padota Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB ¢
onpeAcNIEHHON MacCOBOW J10IEN
pacTBOPEHHOTO BEIIECTBAY

KontponbHast padora Ne2 o reme
«Kucnopon. Bonopon. Bona»

OKcupl: cocTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XuMHUUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHusI: coCTaB, Ki1accudukars,
HOMEHKJIaTypa

[Tomy4yenue 1 XuMHUECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, kinaccugpukanus,
HOMEHKJIaTypa

[Tomy4yenue 1 XuMHYECKHUE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI TOJYUYEHUS, XUMUYECKHE
CBOMCTBA

[TpaxTrueckas padota Ne 6. Pemenne
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
COEIMHECHU I

['eHeTHYECKas CBS3b MEXKTY
KJIacCaMH HEOPraHUYeCKUX
COCIMHEHUH

O000111eHNE U CUCTEMATU3ALMS
3HAHUHI

KonTtponsHast padora Ne3 o treme
"OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coequHeHun"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmmoreka [JOK
https://m.edso0.ru/00ad9474

bu6nmmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBble MOMBITKU KIacCUPUKAITIT
XUMHYECKHX 35ieMeHToB. [loHsTHE O
IPYIIax CXOJHBIX 3JIEMEHTOB

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHUYECKHX dj1eMeHToB []. 1.
Menpeneena

[Tepuoasl, rpymIIbl, MOATPYIIIBI

Crtpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTomsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl J1. 1. Menaeneera

XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. 1.
Menneneesa

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAYKU U NPAKTUKU. [I.
N. MeHnpneneeB — y4€HbIH, IIEAATOT U
IpaKIaHUH

PesepBHblit ypok. O6001IeH e U
cHcTeMaTu3anus 3HaHui /
Bcepoccuiickas nmpoBepouHasi paboTa

HMonnas xumudeckas CBsA3b

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmmoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6nmmoreka [JOK
https://m.edso0.ru/00ada824

bu6nmmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edso0.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
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DNEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB

KoBasientHas nenossipHas
XUMHYECKasl CBSI3b

CreneHp OKHUCICHUA

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKuCIUTEIN U BOCCTAHOBUTEIIN

KonrtponbHas padota Ne4 o reme
«Ctpoenue aroma. XuMHU4ecKas
cBs13by» / Beepoccuiickas
npoBepoyHas paboTa

KoBanenTHas noJsIipHas XUMHUYICCKasd
CBA3b

Peseprubiil ypok. O6001IeHNE U
CHCTEMAaTH3alMsl 3HaHUH 110 TeEME
«Crtpoenue aToma. XUMHYECKast
CBSI3bY

PesepBubIii ypok. O6001IeHNE H
cUCTeMaTU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6nuoreka [JOK
https://m.edsoo.ru/00adae28

bu6nuoreka [JOK
https://m.edso0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo0.ru/00adb076

bu6nmmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Ne
n/n

Tema ypoka

[Iepuonrueckuii 3aK0H.
IIepuonnueckas cucrema
XHUMHYECKHX d1eMeHToB /1. H.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX 3JIEMECHTOB
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIECTB

Buapl XUMHYECKO# CBSI3U M THITBI

KpUCTATIINICCKUX peHIéTOK

KonrtpomnsHas padora Nel mo reme
«IloBTOpEHNUE U yTIyONeHne
3HAHUK OCHOBHBIX Pa3/eyioB Kypca
8 kimacca»

Krnaccudukanus XuMHIecKux

peaKLuil 110 pa3IuYHbIM IPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOI

peaKkniuu. ITonsiTHE O TOMOT€HHBIX U

TETCPOTCHHLIX PCAKIIUAX

TloHATHE O XUMHUYECKOM
paBHOBecuH. DakTOPBI, BIUSIONINE

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHBbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/00adb59e

bu6nmoreka [JOK
https://m.edso0.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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12

13

14

15

16

17

Ha CKOPOCTb XUMUYECKOU PEeaKI1
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEIIHHBIC PEAKIIHH

Teopus 2IEKTPOIUTUYECKON
nuccoranuy. CUiIbHBIE U cl1a0bIe
3JIEKTPOJIUTHI

HoHHbIe ypaBHEHMs peakuui

XHUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBAaHHUH B CBETE IIPEACTABICHUI
00 IIEKTPOIUTHIECKON
JIFICCOIHAITAN

XuMHYECKHE CBOMCTBA COJIiel B
CBETE MpeACTaBIeHU 00
3JIEKTPOJIUTAYECKON JUCCOUALINHI

[TonsTre o runponuse conen

O0001IeHNEe U cCUCTEMAaTU3 AN
3HAHUHU

[TpakTrueckas padota Ne 1.
«PemeHne 3KCTIepUMEHTATBHBIX
3aa9»

KonTponbhas padora Ne2 no teme
«DIEKTPOIUTHYECKAS
nuccouuanusi. XUMHYECKue
peakuuu B pacTBOPax»

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6nuoreka [JOK
https://m.edso0.ru/00adcd68

bu6nuoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00add8b2

bu6nmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecQ



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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22

23

24

25

26

OO01as xapakTepuCcTUKa raJoreHoB.

XUMHUYECKUE CBOMCTBA HA PUMEPE
xJjopa

XnopoBogopoa. CoJisiHast KHCIIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHCHHE

[IpakTuyeckas padora Ne 2 o Teme
«ITomydenue COIAHON KUCIIOTHI,
H3y4eHHE €€ CBOMCTBY»
Boluncnenus no ypaBHEHUsIM
XMMHUUYECKHUX PEaKIMH, €CIIN OIUH
W3 peareHTOB JIaH B U30BITKE
OO1w1ast XapakTepUCTHKA 3JIEMEHTOB
VIA-rpymrs

AmoTponHble MOAU(UKALIUN CEPHI.

Haxoxnenue cepsl u e€
COCTMHCHUH B IPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPhI
CepoBo0po/1, CTpOCHUE,
(u3HYecKre U XUMUICCKUE
CBOMCTBA

Oxcuppl cepsl. CepHas KHCIIOTA,
¢bu3nvecKne 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHNE
XUMHUUECKUE PEAKIINH, JICKAILLNE B
OCHOBE ITPOMBIIIEHHOTO CII0co0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00adel104

bu6nuoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edso0.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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32

33

34

OKpYXKaloIIei cpeabl
COCIMHEHUSIMH CEePBI

Brruucnenue maccoBoi 101
BBIXO/JIa TIPOYKTA PEaKIIUU

OO1w1ast XxapaKTepUCTHKA 3JI€MEHTOB
VA-rpynnsl. A30T,
pacnpocTpaHeHHe B IpUpoae,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA

AmMmuak, ero ¢pu3uveckue 1
XMMHUYECKHE CBOMCTBA, I10JIy4eHHE
U IpPUMEHEHUE

[IpakTrueckas padora Ne 3 o Teme
«ITomyuenune ammuaka, u3yueHue
€ro CBOMCTB)»

A30THas KucioTa, e€ pusnueckue u
XMMHUYECKHE CBOMCTBA

Hcnonk30BaHue HUTPATOB U COJICH
aMMOHHS B KA4€CTBE MUHEPAITbHBIX
yao0peHuit. Xumuueckoe
3arpsi3HEHUE OKPYKAFOIIEH Cpeibl
COCIIMHEHUSIMH a30Ta

®dochop. Okcun pocdopa (V) u
dbocdopHas kucinora, GU3NICCKUC U
XHUMHAYECKHE CBOWCTBA, MTOTyYeHHE

Hcnons3oBanue gochaTo B
KayecTBe MUHEPAJIbHBIX

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yaoOpeHuit. 3arps3HeHHe
MIPUPOTHOM cpebl pochaTamu

Yraepon, pacnpocTpaHeHUE B
PO, PACTIPOCTD bu6mmoreka [IOK

1
npupose, Gpu3nIecKue u https://m.edsoo.ru/00adfd9c

XMMHUYECKUE CBOUCTBA

Oxcunpl yriaepoja, ux pusnyeckue

M XUMHYECKIE CBOMCTBA.
bubmuoreka [JOK

1
IKONOrHYECKUE MPOONIEME, https://m.edsoo.ru/00adfebe

CBSI3aHHBIC C OKCHJIOM yTJIepo/ia
(V)
bu6nuoreka [JOK

v g 1
FONIbHAA KUCIIOTA M €€ COMH https://m.edsoo.ru/00ae006c¢

[IpakTuyeckas padbora Ne 4 o Teme

"[TomydyeHne yrileKucioro rasa. 1 1 bubnnorexa [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-MOH"
[TepBoHavanbHBIEC TOHATHUS 00
OpraHUYECKHX BEIIECTBAX KaK O 1 Bubmorexa ITOK

p B https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YIIIepoaa
Kpemunii 1 ero coeiuHEeHUS 1 Bubmorexa ITOK

p A https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5.
Pemenue skcriepuMeHTaNbHBIX 1 1 bubmmoreka [IOK
3a7a4 o TeMe «Baxueimnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COEINHEHUS)
KonTponbaas padota Ne3 mo Teme

. bubmuoreka [JOK

«BaxHen1me HeMeTauIbl U UX 1 1

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

COEIUHEHUS


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO6mras xapakTepucTruKa
XAMUYECKHX DJIEMEHTOB —
METajlI0B. MeTamnndeckas CBs3b U
METAJUTMYECKasl KpUCTaUIMuecKas
pemérka. Pu3n4ecKre CBOMCTBA
MCTAJIJIOB

XUMHU4YecKre CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUN P
HaIpsKEHUH METaJIJIOB

O6mue crnocoOb! NOTyUYEHHS
meTtamioB. CraBel. Beraucnenms
110 YPaBHEHHSIM XUMHYECKUX
peakIuii, eciii OJIMH U3 PEareHTOB
COJIEPKUT PUMECH

Ilonstue o KOppO31UHn MCTAJJIOB

II{enoynbie METaIBI

OKCI/II[LI U TUAPOKCUBI HATPUA U
KaJlusa

Illenouno3eMeNbHBIC METAJIIBI —
KaJILIIMA ¥ MarHUui

Bakueinume coeTuHEHUA KBNS

O000I1IEHNE U CHCTEMATHU3 AL
3HaHUHU

JKEcTkoCTh BOABI U CIOCOOEI €8
yCTpaHEHUs

bu6nmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael278

bu6nmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6nmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.edso00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[IpakTrueckas paborta Ne 6 o Teme
"YKEcTKOCTh BOJBI I METOBI €6
yCTpaHeHus"

AmoMuHuN

AMpoTepHble cBONCTBA OKCHIA U
THUIPOKCHUIA

Keieso

OKcupl, TUIPOKCUIBI U COJTH
xenesa (1) u xenesa (111)

O0001IeHNE U CUCTEMATU3 AU
3HAHUH

[TpakTrueckas padota Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aj1a4 1o TeMe «BakHelue
METaJIJIbI ¥ UX COCIUHCHUS

Brrurcnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, €CITH OJTUH
W3 pEeareHTOB JaH B U30BITKE WK
COJICPKUT IpUMecH. Beruucienus
MacCOBOM JIOJM BBIXOJa TIPOAYKTa
peakuuu

O000I1IIeHNE U CUCTEMATHU3ALUS
3HAHUU

Kontponbnas padota Ne4 o teme
«BakHenme MeTajuIbl U UX
COEIUHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bub6mmoreka [IOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [IOK
https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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BemectBa u maTepuasl B
MIOBCETHEBHOW KU3HH YEJIOBEKA
XHUMHUYECKOE 3arpsi3HEHUE
OKpYXKaIOIIEH Cpeabl

Ponp xumuu B perieHun
IKOJIOTHYECKUX MPOOIEM
PeseprubIil ypok. O6001IeHNE 1
cucTeMaTu3alus 3HaHUM
PesepBHelil ypok. O600meHHE U

cUCTeMaTHu3alusd 3HaHUUI

PesepBHelit ypok. O6001IeHHE U
cUCTeMaTH3allus 3HAHUI

OBILEE KOJIMYECTBO YACOB 110
[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [JOK
https://m.eds00.ru/00ae4270

bu6nmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

bubmuoreka [JOK
https://m.edso0.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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