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HHOACHUTEJIBHAA 3AIINCKA

ITporpamma 1o XMMHU Ha yPOBHE OCHOBHOI'O O0IIEro 00pa30BaHUs COCTABIECHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTEeNbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencrtaBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIIMU IPENOoJaBaHus YIeOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[IporpaMma mo XuMuW AaéT TPENCTABICHHE O IENIAX, OOmIeH crpareruu oOydeHwus,
BOCITUTAHHS W Pa3BUTHS OOYYAIOMUXCS CPEJCTBAMH Y4EOHOTO TpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHME, MPeIyCMaTPUBAET pacIlpeesieHie ero Mo Kiaccam U
CTPYKTYpUPOBAHUE II0 pa3feiiaM U TeMaM IIPOrpaMMBl 110 XUMUH, OIIPENEIeT KOJINYECTBEHHBIE
W KAYeCTBEHHBIC XapaKTEPHUCTUKH COJIEP)KAHUSA, PEKOMEHIYEMYI0 TIOCIEeI0BATEIHbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH Yy4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOXHOCTH TpeIMeTa JIIs
peayim3anuu TpeOOBAHUI K pe3yiabTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbI Ha
YpOBHE OCHOBHOTO 0O0IIer0 00pa30BaHMsl, a TAKXKe TPEOOBAHUH K pe3ybTaTaM 00YICHHSI XUMUHU
Ha YypOBHE TIIeJeil W3ydeHUs TpeJAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NESTETHHOCTH 00yUJaIOIIEeTocs TI0 OCBOSHUIO YI€OHOTO COJEPIKAHMS.

3HaHWE XUMUU CIIY’)KUT OCHOBOM /711 (JOPMUPOBAHUS MUPOBO33PEHUST 00yJaIOMerocs, ero
MIpe/ICTaBICHU 0 MaTepualbHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpPMUPYEMbIE XUMHEH
MpEACTAaBJICHHUA O B3aUMOIIPCBPAILICHUAX SHEPTUN U 00 OBOJIIOIIMK BCUICCTB B IMPHUPOAC, O ITYTAX
pemieHus TH00ANbHBIX TPOOJIEM YCTOWYMBOIO pa3BUTHUSL YEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€3011acHOCTH, POOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl caMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011ei U QyHKIIHMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHKE MBILIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH oOyuarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOMl  JEeSATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOOUMBIX KaK B IIOBCEJHEBHOM JKM3HH, Tak U B
npodeccruoHabHOM 1A TENbHOCTH;

3HAaKOMUT CO CHGHHQ)HKOﬁ HAyYHOI'0 MbIIUICHHUS, 3aKIIaJAbIBACT OCHOBBI HEJIOCTHOI'O
B3rjisAga Ha  CAUMHCTBO npupoAabl MW 4YCJIOBCKA, ABJCTCA  OTBCTCTBCHHBIM  3TAIlOM
B (bOpMI/IpOBaHI/II/I CCTGCTBGHHO'HaquOﬁ I'PaMOTHOCTH o6y11a}01u1/1xc;1;

crocoOcTBYeT (OPMHPOBAHUIO I[EHHOCTHOIO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM
3HAHWSAM, K MPUPOJE, K 4YEJIOBEKY, BHOCHT CBOW BKJIaJ B 3KOJOTMYECKOEe OOpa3oBaHHUE
00yJaronuxcs.

JlaHHbIe HampaBiieHHs B OOy4e€HHHM XUMHUHU 00ecneuuBaroTcs creun(ukoil coaepkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS MeJarorndeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHUS.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHMS OPHEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMUCs CUCTEMbI TIEPBOHAYAIBHBIX TOHATHI XUMUHU, OCHOB HEOPraHUUECKOW XUMUU H
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MIOHATUN OPraHuYeCKON XUMUHU.

CtpykTypa cojaepkaHHUsl MPOrpaMMBbl MO XMMHU COPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona kK e€ mzydeHuro. CojepxaHHe CKIaIbIBAETCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEUIECTBE M CHCTEMbl IOHATUH O XUMHUYEeCKOM peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akoHa [[. 1. MenpeneeBa Kak OCHOBHOTO 3aKOHA XUMHUH;
— YUCHUA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— MpEACTaBICHUN 00 IEKTPOTUTUYECKON TUCCOLMAINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PAcCMATPHUBAKOTCA HAa OCHOBE SMIIMPUYECKH ITOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IMOCJIEOBATEIBHO OT OJIHOTO YPOBHS K JPYromy,
BBITIOJIHASA (DYHKIMHM OOBSICHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MIPAKTHUYECKOTO MPUMEHEHHS U MOJyYEHUS] N3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XHMHHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTHHBI MHpPAa B JIOTHKE €€ CHUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yuenne xumun
IPOUCXOTUT C TPUBJICYCHHEM 3HAHUM M3 paHee M3Y4YEHHBIX YYEOHBIX IIPEAMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5—7 kinacce» U «D@usmuka. 7 Kiiacey.

[Ipyu n3yueHnn XUMUU MPOUCXOTUT HOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITETbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3a/ada yueOHOTO MpeAMeTa COCTOUT B (POPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000O0IIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HayKH, B
MPHOOIIEHUH K HAyYHBIM METOJ[aM IMO3HAHUS [IPU U3YYEHUU BEIECTB U XUMUYECKUX PEaKlnii, B
dbopMHUpPOBAaHMM ¥ PA3BUTUU I[IO3HABATENbHBIX YMEHHH W HMX MNPUMEHEHHMH B Y4eOHO-
MO03HABATEIbHON U y4eOHO-UCCIIEIOBATENLCKON AEATeIbHOCTH, OCBOCHUHU MPaBHJI 0€30MacHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

HpI/I HU3YYCHHUU XMMHUU Ha YPOBHC OCHOBHOTO 061].[61"0 06p330BaHI/I${ Ba’)KHOC 3HA4YCHUC
ano6peJ1H TakKuC L CJIU, KaK:

—(1)OpMI/IpOBaHI/IC HWHTCJUICKTYAaJIbHO pa3BI/ITOI71 JJMYHOCTH, rOTOBOH K CaMOO6pa3OBaHI/IIO,
COTPYAHHUUYCCTBY, CaMOCTOATCIIbBHOMY IIPUHATHIO peHICHI/Iﬁ, CII0COOHOM aJalITUpoOBaTLCA K
6LICTpO MCHANOIIMUMCS YCIIOBUSM KU3HU;

—HAIIPaBJICHHOCTb OGy‘IeHI/IH Ha CHCTCMAaTU4YCCKOC HpI/IO6H_[eHI/Ie 06yqafonmxc;1 K
CaMOCTOSATEIbHOM MMO3HABATEIbHOM ACATCIIbHOCTH, HAay4YHbIM METOJaM IIO3HAaHUs,
(I)OpMI/IpyIOH_II/IM MOTHUBAIIUIO U PA3BUTUC CIIOCOOHOCTEH K XUMUU,

—o0ecreyeHne YCIOBHH, CINOCOOCTBYIOUIMX MNPHOOPETEHHIO OOYYaIOIIMMUCSA OIbITa
pa3HOOOpa3HOW NESATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHH ), IMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;



—dopmupoBanue oomIel (QYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OICHMBATH SIBJICHUS OKPYXKAIOIIETO MHpPA, UCHOJB3Ys 3HAHUS U
OMBIT, TIOJYYEHHBIC MPH HU3YYECHUH XHUMHUHU, MPUMEHATh WX MpPU PEHICHUH TMpodiieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACITECIBHOCTH;

— opmupoBaHue Yy 00YJAOIMINUXCS TYMAHUCTHYECKUX OTHOIICHHA, MOHUMAHUS IICHHOCTH
XUMHYECKUX 3HAHWUU JJIS BBIPAOOTKH SKOJOTHUYECKU IIeJIECOO0Pa3HOrO MOBEJACHUS B OBITY H
TPYAOBOM NEATENBHOCTH B LEJIAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOLIEH TPUPOIHOMN
Cpelbl;

— Pa3BUTHE MOTUBALUU K O0Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTaHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOODY
npouIIs U HAIIPABICHHOCTH AaJbHEUIIETO 00yIeHHS.

OO01mee 4uCIIO YacoB, OTBEAEHHBIX JUISI M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 gaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJICIIO).

COJEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘Iaﬂbele XUMHUYECKHUE ITIOHATUA

[Ipenver xumuu. Ponb XUMUM B KM3HHM 4YeJIOBEKa. XUMHS B CUCTeMe Hayk. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperatHoe COCTOsiHME BemiecTB. [loHATHE O
METOJIaX MO3HAHUs B XUMHH. UncThie BemecTBa 1 cMecu. CriocoObl pasiesieHus CMeceH.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JIeMeHThl. CHUMBOJIBI XMMHUYECKHUX HIIEMEHTOB.
[IpocThie U cioxHbIE BElIecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BaleHTHOCTP aTOMOB XHMHYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTEIbHASI MOJIEKYISIpHAS
Macca. MaccoBasi J0J1s1 XMMUYECKOIO JIEMEHTa B COSMHEHUH.

KonunuectBo BemectBa. Moisb. MonsipHas macca. B3auMmocBsi3p KOJIHMuYecTBa, MacChl U
quclia CTPYKTYPHBIX eIMHUIL BenlecTBa. Pacy€resl mo opMynaM XUMHUECKUX COCAMHEHUN.

dusnueckue M XUMUYECKHUE SBJICHUS. XHUMHUYECKash peakius M e€ MpU3HAKU. 3aKOH
COXpaHECHHS MacChl BEIIECTB. XUMHUYECKUEe ypaBHEeHUs. Kiraccuukamms XMMHYSCKUX peaKIuit
(coenuHEHHMS, pa3JIOKCHUS, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCyA0H, mpaBwiiaMH paboThl B jaboparopuu U mpuémMamu
oOpatieHus ¢ ga0opaTOpHbIM 00OpPYJOBAHUEM, M3yYEHHE M ONUCAHHWE (U3UYECKUX CBOWCTB
00pa310B HEOPraHWUYECKHUX BEILECTB, HaOII0ieHNe (PU3NUeCKUX (IUIaBJIeHUE BOCKA, TastHUE JIbJA,
pacTupaHue caxapa B CTYINKe, KUIIEHHE U KOHJEHCALUs BOJbI) U XMMHUYECKHX (TOpEeHUE CBEYH,
IpOKaJIMBaHUE METHON MPOBOJIOKHU, B3aUMOIEHCTBHE Mella C KUCIOTOMN) sIBJIeHUH, HabIoAeHne
U ONUCaHME MPU3HAKOB NPOTEKAHUS XUMHUYECKHMX peakuuid (pasjokeHue caxapa,
B3aMMO/IEHCTBHE CEPHOM KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna meau (I1) mpu
HarpeBaHMM, B3auMojelcTBue jxene3a ¢ pactBopoM coiu meau (II), u3ydenuwe croco6oB
paszieneHuss cMmecell: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAaHHUE, BBIIAPUBAHUE, IUCTUILISALIMS,
xpomarorpadusi, TNpOBEICHHE OUYUCTKH IOBAapEHHOH COJM, HaONIOJeHHEe | OIHMCAaHue



PE3yIbTAaTOB MNPOBCACHUS OIbITA, HWIUIIOCTPUPYIOMICTO 3aKOH COXpPAaHCHHA MACChl, CO3JJdHUC
MOJIeJ e MOJIEKYIT (IIapOCTEeP KHEBBIX).

Ba:xxHelinmme NpeacTaBUTEC/IN HEOPraHU4YeCKUX BEIIECTB

Bo3ayx — cmech rasoB. CocraB Bo3myxa. Kuciopoa — a51eMEHT M IPOCTOE BEIIECTBO.
Haxosxnenue kucinoposa B npupoze, GU3NuecKue 1 XMMHUYECKHE CBOMCTBA (PEaKIMy TOPEHHS).
Oxcunpl. Ilpumenenue xucnopoga. CnocoObl THOMydeHHUs KUcCIOpoja B Jaboparopuud u
poMeIIieHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — autoTpomHas MoIu(UKAIHS
KHCIIOPOJa.

TermmoBoit 3(p(dexkT XUMUYECKOH peaknuu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- W
SHJIOTEPMHUUYECKUE peakuuu. TOoIIMBO: yroib M METaH. 3arpsS3HEHHE BO3JyXa, YCUIICHUE
apHUKOBOTO 3(dexTa, pa3pymeHre 030HOBOTO CIOS.

Bonopon — »snemeHT u mpocroe BemiectBo. HaxoxkaeHwe BoJopoAa B IPHPOJIE,
¢uznyueckne 1 XMuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI nostydyeHus. Kuciaorsl u conu.

Monsipabiit 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopbel. HacelmeHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BemlecTB B Boje. MaccoBasi 10 BELIECTBAa B
pactBope. XuMu4eckue cBOMcTBa BOAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPUPOAE W B JKU3HU
yenoBeka. KpyroBopoT BOJbpl B mpHpoje. 3arpsA3HEHHE NMPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BO.

Knaccudukanus wneopranmueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coJyieoOpa3yrolre (OCHOBHBIE, KHUCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszytomue. HoMenkmarypa
OoKcHA0B. DU3NUECKrE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okCumoB.

OcHoBanns. Knaccudukamuss OCHOBaHMM: IMIETOYM W HEPACTBOPHMBICE OCHOBAHUSL
Homenknarypa ocHoBanuii. dusznyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHuil. llosydyenue
OCHOBaHUM.

Kucnortel. Knaccudukanus kucnor. Homenkmnarypa kucior. @U3U4ecKue U XUMUYECKUE
cBoiicTBa kuciot. Psng aktuBHoctu metauioB H. H. bekerosa. [losrydenue kucior.

Comu. Homenkiarypa cosneil. dusnyueckue M XuMU4eckne cBoicTBa cojei. [lomyuenue
COJIEH.

['eneTnueckas cBsI3b MKy KJIaCCAaMH HEOPTraHUYECKUX COCIUHEHUM.
Xumuueckuit Ikcnepumenm:

KayeCTBEHHOE OIpE/ICIeHUE COJIep KaHUsl KUCIOPOAa B BO3JyXe, MOJIyuyeHue, coOupaHue,
pacro3HaBaHHe M H3y4CHHME CBOMCTB KHUCIOpOJa, HaOJIIOJCHHE B3aUMOJEHCTBHS BELIECTB C
KHCJIOPOJOM U YCJIOBHS BO3HMKHOBEHMS M NpEKpalleHHsl TopeHus (1moxkapa), 03HaKOMJIEHHE ¢
oOpa3llaMyl OKCHJIOB M ONMCAaHUE MX CBONCTB, IMOJIydeHHE, COOMpaHHe, paclo3HaBaHUE U
U3yueHHe CBOMCTB BoJOpoda (ropeHue), B3auMmojieiicTBue Bojopoaa ¢ okcuaoMm wmenu (1)
(BO3MOXKHO HCIIOJIb30BAaHHE BHUJEOMATEpHAIIOB), HAONIIOJeHHEe 00pa3I[0B BELIECTB KOJIMUECTBOM
1 Moub, HccaenoBaHUE 0COOEHHOCTEH PAacTBOPEHMs BELIECTB C PA3IUYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBl C MeTallaMM (HaTpUeM U KajbIMeM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEpPHAIIOB), HCCIIEOBaHUE OOPa3l0B HEOPraHMYECKUX BEIECTB PAa3IMYHbIX KIJIACCOB,



HaOJroIeHNe M3MEHEHHMsI OKPAacKd WMHIMKATOPOB B PAacTBOpax KHUCIOT W IIeNouei, M3ydeHue
B3aumojieiictBuss okcujpa menu (II) ¢ pactBopom cepHOW KHUCIOTBI, KHUCIOT C METajlaMH,
peakuuii HEWTpalau3alMM, IOJY4EHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxkHeiue
KJIACChI HEOPraHUYECKUX COCTUHEHUI.

IMepuoguveckuii 3akoH u Ilepuoanueckass cucrema xumMu4yeckux djaemenros [, U.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[epBbIie MONBITKY KIACCUPUKAIINN XUMHYECKHIX 3JIEMEHTOB. [IoHATHE O IpyIax CXOJHBIX
9NIEMEHTOB (IEIOYHBIE W UICTIOYHO3EMENIbHBIE METAUIbl, TaJIOT€Hbl, WHEPTHHIC Ta3bl).
DeMeHTHI, KOTOpbIe 00pa3yroT aM(OTEPHBIE OKCUIBI M THIPOKCHIBL.

[lepmognueckuit  3akoH. Ilepuommueckas cucremMa XMMHYECKHMX DJIE€MEHTOB /[l
N. Menneneea. Kopotkonepuoanas u piuHHOnepuoaHas ¢opmbl [lepuoaudeckoil cUCTEMBbI
xumuueckux snemeHtoB [I. WM. MenneneeBa. llepuonsl u rpynnbl. PU3HYECKHN CMBICT
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocraB aromHbIX snep. M3orombl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 xuMUUeckux 31aemMeHToB [leproauueckoil cucTeMbl
J. W. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO OJJIEMEHTA M0 €ro IOJOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS paInyca aTOMOB XUMHUYECKUX AJEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IIEPUOJIaM.

3nauenue [lepmoanmyeckoro 3akoHa u [lepuoguyeckoi CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUISl pa3BUTHS HAyKU U nipakTuku. 1. V1. MenaeneeB — yu€HbIi U TpakIaHHH.

XuMmuyeckas CBSI3b. Kosanenrnas (monstpHast u HEMoJIApHas) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MloHHAsI CBS3b.

Crenenb okuciaeHus. OKUCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKIuu. Hpoueccm OKHCJICHUSA
H BoccTaHOBICHHA. OKHUCIIMTEIIM ¥ BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumMenm .

HN3YyUYCHUC o6pa3u0B BC€IICCTB MCETAJIOB M HEMCTAJIIIOB, BSaHMOﬂeﬁCTBHe TuapoKCHuIa
OUHKa C paCTBOpaMH KHUCIIOT H menoqeﬁ, IMPpOBCACHHUEC OIBITOB, MIINIFOCTPUPYIOIIUX ITPUMCEPbI
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ (ropeHHe, pe€aKuuun pa3jaoKCHUAA, COG,Z[I/IHCHI/ISI).

Meostcnpeomemmoie ceazu

Peanuzanus MCXKITPCAMCTHBIX CBsI3EH I[Ipu U3y4YCHHUU XUMHUU B 8 kiacce OCYHICCTBJIISACTCA
Uepe3 HUCII0JIBb30BAHHUC KaK O6H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, Tak H HOHHTHﬁ,
ABJIIFOINUXCA CUCTEMHBIMU UTSA OTACIIBHBIX ITPEAMCTOB €CTCCTBECHHO-HAYYHOT'O ITUKIJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TTIOHATHUA: Hay‘IHBIﬁ (I)aKT, TunoTe3a, TCopusd, 3aKOH, aHaJIn3,
CHUHTC3, KﬂaCCH(bHKaHHH, MNEepUOANIHOCTD, Ha6J'IIO,[[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHUC,
HU3MEPCHHUEC, MOJICIIb, SABJICHHUC.

®usnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYJNA, AJIEKTPUUYECKUN 3apsl, BEIIECTBO, TeNO, O0bEM, arperaTHoOe



COCTOAHHUEC BfEIICCTBaA, ras, (I)I/I3I/I‘-ICCKI/IC BCINMYHMHBI, CIUHUIIBI I/I3MepeHI/ISI, KOCMOC, IIJIaHCTHI,
3BE351, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus:  atmocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE IOPOJBI, IOJIE3HBIC
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECCYPCHI.

9 KJIACC

BemecTBo U XUMHYecCKasi peakuus

[lepnognueckuit  3akoH. Ilepuommueckas cucremMa XMMHYECKHMX 3JIE€MEHTOB /[l
W. MenneneeBa. CTpoeHrne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHU CBOMCTB XUMHYECKHX
AIIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kaylus, KalbliUg M HMX COEIMHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUAbl XMMHYECKOW CBSI3M. THIBI KPHUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKH M BUIA XMMHYECKOU
CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHMYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMu4ecKuX peakuuid 1Mo pa3IuyHbIM MpHU3HaKaM (M0 YHCIY U COCTaBy
YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEMJIOBOMY 3(QexTy, M0 H3MEHEHHIO CTereHel
OKHUCJICHUS XMMUYECKHX 3JEMEHTOB, 10 0OpaTUMOCTH, [0 y4YacTHIO KaTajau3aropa). JK30- U
SHIO0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoi peakuuu. [loHarue o0 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [oHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusax. [lonsarue o
karanu3e. IlonsaTe o xXuMHUeckOoM paBHOBecMU. DakTOphl, BIHUAIONIME HA CKOPOCTh
XMUMHYECKOHN pPeaklny U MOJI0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHEIC pCaKuuu, SHGKTpOHHHﬁ 0azaHC OKHUCIUTEILHO-
BOCCTAaHOBHUTEIHLHOM peaKuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIUTCIIbHO-BOCCTAHOBUTCIBHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUEM MCTO/JId SJICKTPOHHOI'O OanaHca.

Teopm{ SHCKTpOHHTHqCCKOﬁ Juccounalnuu. 9J'ICKTpOJ'II/ITLI U HEOJICKTPOJIUTHI. KaTI/IOHLI,
AHUOHBI. MexXaHu3M JUCCOLMALIMA BEIIECTB C pa3jInuHbIMU  BUAaMU XUMHUYECKOM CBS3H.
Crernenb JAUCCOHAIIH. CunbHBIC U cl1a0bIe OJICKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YcloBUs MPOTEKaHUS peaklUii MOHHOTO OOMEHa, MOJHBbIE U
COKpall€HHble MOHHbIE ypaBHEHMs peakuuil. CBOMCTBa KHUCIOT, OCHOBAHMHA M COJIEW B CBETE
Mpe/CTaBICHU 00 SJICKTPOIUTUYECKON aucconuanuy. KadecTBeHHbIE peakIMM Ha HWOHBI.
[ToHsTHE O THAPOIU3E COJIEH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJSAMU KPHCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEeMeTauioB (TpaduTa © anmasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATpPHS),
UCCIIEIOBAaHNE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEakIUH OT BO3JCHCTBUS PA3IUUHBIX
(baKTOpOB, HCCIEAOBAHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIMALUNT
KHUCJIOT, IIEJo4Yel M cojiell (BO3MOXHO MCIOJIb30BAaHUE BUJEO MAaTEpUaAJIOB), IPOBEACHUE
OTBITOB, WIIIOCTPUPYIOLUIUX IPU3HAKU MPOTEKAHUS pEaKklUMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajKa, BBIJCICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, HUIFOCTPUPYIOMIMX HPUMEPHI
OKHCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpeHUe, Peakuu pasIokKeHHs, COCAMHEHUS),
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKIMid Ha HOHBI,
pelieHne SKCIepUMEHTAIbHBIX 3a1a4.

HeMeTtanabl U HX cOeTUHEHUS

OOmiass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHBIE
CTCIICHU OKHCIICHU. CTpOGHI/IG n (1)I/ISI/I‘ICCKI/IC CBOMCTBA MIPOCTBIX BCUICCTB — TaJIOI'CHOB.
XUMHYEeCKHE CBOWCTBAa Ha MpHUMepe Xjopa (B3aUMOJEHCTBHE C METaulaMH, HEMETalulaMHu,
menoyamu).  XsopoBogopos. ConsHas KUCIOTa, XUMHYECKHE CBOWCTBA, IMOJIy4€HUE,
npuMeHeHue. J[eficTBre Xjaopa 1 XJIOPOBOJIOPO/Ia HA OPraHU3M YelloBeKa. BaxkHeiine XJ1opuibl
U VX HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOIHbIE MOJAU(UKAIIMKM KUCIOPOJAa U Cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMUYeCKHe CBOMCTBA. OKCHIBI Cephl Kak
MNpEACTAaBUTCIIN KHUCIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, @Hznqecxne 1 XAMHYECKHE CBOICTBa
(oOmme Kak mMpencTaBHTENs Kiacca KHUCIOT M crenuduyeckue). XUMUYECKHE PEeaKIlu,
JeKalue B OCHOBE MPOMBINIJIEHHOTO croco0a MoJdydeHHs cepHoil KuciotTel. [Ipumenenue
cepHoit KuciaoTel. Coyi CepHOM KUCIOTHI, KAYeCTBEHHAs peakius Ha cynbpar-uoH. Haxoxaenue
ceppl M €€ COeAUHEHMH B Tpupojae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEeH Cpeibl
COEIMHEHUSIMU Ccepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLECHHUS.

OOmrast xapakTepucTuka 3JeMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENCHW OKHCICHUS. A30T, paclpOCTpaHCHHWE B Tpupoje, (usmueckue u
XUMUYeCKHe cBOicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GU3NUYECKUE B XUMHUECKUE
CBOWCTBA, MOJIyueHHe U npruMeHeHue. Conm aMMOHUS, UX (U3NYECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHrne. KauecTBeHHas peakius Ha MOHBI aMMOHHMS. A30THAs KHUCIOTa, €€ IOJydcHHE,
du3nveckne M XUMHUYECKHE CBOMCTBa (0OHmIME Kak MPEACTaBUTENS Kiacca KUCIOT |
cneuupuyeckue). Vcnoiap3oBaHWe HHUTPATOB M COJICH aMMOHHUSI B KAauyeCTBE MHUHEPAIBbHBIX
ynoOpeHuii. XuMUYeCKOe 3arpsi3HeHUE OKPYXKAIOIIEH Cpelibl COCTUHCHUSIMHU a30Ta (KHCIOTHBIE
JOX/IM, 3arps3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, amtoTporHble MOIUPHKAINN
docdopa, dusznueckue u xumuyeckue cBoictBa. Oxcup docdopa (V) u dochopnas kuciora,
du3nyeckue ¥ XMUMHYECKHE CBOWCTBA, mosyueHue. lcnosib3oBanue ¢ochaToB B KavyecTBe
MUHEPAIBHBIX YI0OpEHHIA.

OOmast xapakrepuctuka 3meMeHTOB [VA-rpynmnel. OcoOEHHOCTH CTPOEHUsI aTOMOB,
XapaKkTepHbIE CTENEHU OKHCICHUA. YTIIEpo, aJUIOTPONHbIE MOJU(UKALINY, pACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMudeckue cBoictsa. Ancopbuns. KpyroBopoT yrieposaa B mpupoe.
Oxcunpl yriepoja, ux puznyeckre U XUMUYECKHe CBOICTBA, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIy9YeHHEe U NPUMEHEHHEe. JKOJIOTHUECKHEe MpoOIeMBbl, CBsA3aHHbIE ¢ okcuaoMm yriepona (1V),
TUIOTe3a IJI00aIbHOTO MOTEMJICHUs KIUMarta, MapHUKOBBIM 3¢ ¢ekT. YroabpHas Kuciota U eé
CoiM, UX (U3MYecCKHe W XHMMUYECKHE CBOICTBA, MOJydeHHEe U NpuMeHeHue. KauecTBeHHas



peakuus Ha  kapOoHar-uoHbl. Mcmonb3oBanue  KkapOOHAaToB B OBITY, MEAMLUHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHMYECKHMX BEIIECTBAX KAaK O COEIMHEHUSX Yriepoiaa
(MeraH, 9TaH, OSTWUJICH, AalleTWIEH, STaHOJ, IJMUEPUH, YKCycHas Kkuciota). IlIpupoansie
UCTOYHUKH YTJIIEBOJOPOJOB (yrojib, HMPUPOAHBIA ra3, HEPTh), MPOAYKTHl HX IepepaboTKu
(OeH3uH), UX poJb B OBITY U IPOMBIIUIEHHOCTH. [ToHSATHE 0O OMOIOTHYECKN Ba)KHBIX BEIIECTBAX:
KHUpax, Oenmkax, yriaeBoJaX — W WX pPOJM B JKM3HH YelOBeKa. MarepuaabHOE E€IUHCTBO
OPraHUYECKUX U HEOPraHUYECKUX COECTMHEHHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJYy4EeHHE W HPHUMEHEHUE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBieHuss o6 oxcunpe kpemuus (IV) u
KpeMHueBoil kucnote. CUIIMKATBI, UX UCIIOJIb30BaHHUE B ObITY, B IPOMBIIIEHHOCTU. Baxneimne
CTPOMTENBHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembr
0€30MacCHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuii IKCnEepuUMeHm .

n3ydeHre o0pa3loB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSIHON KHCIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI W HAOIIOJCHUE MPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarome (U3NIECKUe W XUMHYECKHE CBOMCTBA TaJOTEHOB M UX COCAMHEHHUH (BO3MOXKHO
HCII0JIb30BAHNE BHUIEOMATEpPHANIOB), O3HAKOMIJIEHHME C O00Opas3liaMH XJOpHAOB (TaJOreHHI0B),
O3HaKOMJICHHE ¢ oOpasmamMu cephl M e€ COCOUHEHUSMH (BO3MOXKHO HCIOJh30BaHUE
BHJICOMATEepHaJIOB), HAONIOJCHWE Tpoliecca OOyriaWBaHHS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUeHHE XMMHYECKUX CBOWCTB pa30aBIIEHHOMN CepHOil
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOU peakIuy Ha CyabpaT-HoH M HaONIOJeHHe MpH3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEAUHEHUH
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00pa3iiaMy a30THBIX U (POCPOPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWCTB aMMHakKa, IpPOBEACHUE
KaYeCTBEHHBIX peakuuid Ha HOH aMMOHUA U Qocdar-HOH M H3YYEHHE NPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbI0 (BO3MOKHO
WCII0JIb30BAHNE BUJCOMATEPUAIOB), M3y4EHHE MOJIENe KPUCTAUIMYECKUX PEeHIETOK anMasa,
rpaduta, ¢yaIepeHa, O3HAKOMJIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIICCTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa, MmojydeHue, cooupanue, pacrio3HaBaHHE
U U3yYEHHE CBOMCTB YTJIEKHCJIOrO rasza, MpOBEJCHHE KaueCTBEHHBIX peakiuil Ha kapOoOHAT U
CIJIMKAT-HOHBl W HW3YYECHHE IMPHU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C MPOIyKIIHeH
CHJIMKATHON MPOMBINIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a1ad 1o Tteme «Baknelmiue
HEMETAILIbl U UX COCTUHEHUS.

MeTaaabl 1 HX COCAMHECHUA

OOmiast XapakTepuUCTHKa XHMHUYECKHX D3JEMEHTOB — METAJJIOB Ha OCHOBaHMU HX
noJioxkeHust B Ilepuoauueckoii cucteme xumuueckux anemeHToB [[. 1. MenzeneeBa u ctpoeHus
atomoB. CTpoeHue MeTalaoB. MeTauinyeckas CBSI3b M MeTaJUIMYECKas KpUCTaJUIMYecKast
peméTka. DIEKTPOXUMHUYECKUN psija HanpsbkeHUH MetamioB. PuU3HMUeckHe U XMMHUYECKHe
cBoiicTBa MeTayuioB. OOUIMe crocoObl MoaydeHuss MeTasioB. [loHsTHE O KOPPO3UU METalIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIIIaBbl (CTanb, 4yryH, JIOPATIOMUHUMN, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

H_[eJ'IO‘lHLIe MCTaJlJIbI: ITOJIOXKCHHUEC B Hepnonnqecxoﬁ CUCTCMEC XUMHNUYCCKHUX DJICMCHTOB I[
n. MeHzLeneeBa, CTPOCHUC HUX aATOMOB, HAXOXKICHUC B IPUPOJIC. Ddu3nNYeCcKue U XUMHYECKHUE
CBOMCTBA (Ha MMpuUMEpPC HATpUd U KaJ'II/ISI). OKCI/II[LI U TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMeHCHI/Ie
IIEJI0YHBIX METAJJIOB U UX COCAUHECHUM.



[[leoyHO3EMENBHBIE METAJUIBI MarHuid W KalblUM: moJIokeHue B llepmoauueckoi
cucreMe xumMuueckux sneMeHtoB [[. WM. MenneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJlblus. BakHeilue coenruHEHus
Kaiblus (OKCHUI, THAPOKCH, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUsI.

Antomunuil: mnonoxenue B llepuonnyeckoil cuUCTeMe XMMHMUYECKUX dJIeMEHTOB /.
N. MenneneeBa, CTpOCHHE aTroMa, HAaXOXJAE€HHE B Ipupoje. PusnuecKkue U XUMHUYECKUE
CBOICTBa aOMUHUSA. AM(OTEpHBbIE CBOMCTBA OKCUIA U THIPOKCHU/IA ATFOMUHUSL.

Kenezo: mnosoxenne B Ilepuoguyeckoil cucremMe XUMHYECKHX d3JeMeHTOB /I
N. MenneneeBa, CTpOCHHE aTOMa, HAaXOXJIECHHE B Ipupoje. Puzndeckue U XUMHUYECKHE
cBoiicTBa xene3a. Okcuabl, TUIpoKkcu bl U cosm xenesa (I1) u sxenesa (III), ux cocras, cBoiicTBa
U TOJTyYECHHE.

Xumuueckuii IKCnepumeHnm .

O03HAaKOMJIEHHE ¢ oOpa3llaMd METAUIOB W CIUIaBOB, HUX (DU3UYECKUMU CBOMCTBAMH,
M3y4YeHUE pe3ylIbTaTOB KOPPO3UU METAJUIOB (BO3MOXXHO HCIOJB30BAaHUE BUJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIIMS U HATPHUS C BOJOW (BO3MOXKHO MCIOJIb30BAaHUE
BHJICOMATE€pPHAJIOB), HWCCJICIOBAHME CBOMCTB KECTKOW BOJBI, MpoIlecca TOPEHUs Kene3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJB30BAaHWE  BHUJECOMATEPHAIIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIIUi Ha MOHBI: MAarHHs, KaJbIUs, aTlOMUHMS, MUHKA, Kkene3a (1) u sxenesa
(I11), memu (I1), HabmromeHNEe W OMIMCAHWE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMU HATPUS,
KaJiis ¥ KaJIbIHs (BO3MOXKHO HCIIOJIB30BAaHKME BUIACOMATEPUATIOB), UCCIIeA0BaHHEe aM()OTEpHBIX
CBOMCTB THJIPOKCH/IA aTIOMUHUS W THIPOKCHUIA ITUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4 110
Teme «BaxxHelmme MeTaJlTbl U UX COCTMHEHUS.

XuMHUSA U OKPYKAaKIIas cpena
BeniectBa 1 marepuainbl B MOBCEIHEBHOM KU3HU YeNIOBEKA. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XHMHYECKUX peaknuii B ObiTy. IlepBas momMomis Mpu XUMHYECKHX OXKOTaX M

OTpPaBJICHUSAX.

XUMHYECKOe 3arpsi3HEHUE OKpYXKaloUleil cpeabl (MpeaeibHas T0MycTUMas KOHIEHTPaLus
BemecTs, naiee — [1JIK). Poias XxuMum B perieHun 3KOJIOTHIECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUabl).

Meostcnpeomemmunie ceazu

Peanuzaius MeXInpeaMeTHbIX CBS3€U MPU W3YYEHUU XUMUH B 9 Kilacce OCYLIECTBISAETCA
4yepe3 UCMOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATUN, Tak U MOHSATHIH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecTBeHHO-HAYYHbIE TIOHSTUS: HayYHBIN (DakT, TUMOTE3a, 3aKOH, TEOPUS, AaHAITU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHUOJUYHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOJEIUPOBaHNE,
U3MepeHue, MOJIeNb, sIBJICHUEe, TApHUKOBLIN 3(D()eKT, TEXHOTOTHsI, MaTepPHAIIBI.

@duszuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOIIbI,

pPaaAuOaKTUBHOCTL, MOJICKYIIA, BHGKTpI/I‘leCKI/Iﬁ 3apsaA, IMPOBOJHUKH, TIOJYIIPOBOJAHHKH,
AUSJICKTPUKH, (I)OTOBJICMCHT, BCIICCTBO, TCIIO, O6’béM, arperaTHoe COCTOSAHHC BCIICCTBA, Ias,



pacTBOp, PacCTBOPUMOCTh, KPHUCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (U3MYECKUE BEIUYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢ortocunTes, apixanwe, Ouocdepa, 3KocUCTeMa, MUHEpPAIbHBIC YHIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTBI, IUTATEIIbHBIE BELLIECTBA.

l'eorpadus: atmocdepa, rumpocdepa, MUHEpalbl, TOPHBIE IOPOJBI, IOJIE3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIugHOCTHBIE pe3ylbTaThl OCBOEHHUS TMPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS
JIOCTUTAIOTCS B XOJI€ OOY4YEeHHS] XMMUU B €MHCTBE YUEOHON M BOCIIUTATEIHHOM JESTEIbHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCUUCKHUMHU  COLMOKYIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TOBEJCHUS U
CIOCOOCTBYIOT IIpOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALIMU O00yJarOIINXCs.

JImgHOCTHEBIE PE3YIbTATBl OTPAXKAKOT TOTOBHOCTH O6y‘IaIOHII/IXC$I PYKOBOJACTBOBATHCA
CHUCTEMOM TTO3UTHBHBIX IOEHHOCTHBIX OpI/IeHTaI_[I/II\/'I U paClIMPEHUC OIIbITa ACATCIBHOCTHU Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHWMaHMs 3HAYCHHS XHMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(OpMaIueld 0 MepeoBhIX TOCTHKCHUSX M OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YyCTpOWCTBE
MHpa 1 o0IecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

OpeACTaBJICHUA O COLUAJIBHBIX HOpMax MW IIpaBHJIaX MEXKIMYHOCTHBIX OTHOIIICHUU B
KOJIJICKTHUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HICCTB€HHO HOHeSHOﬁ, yqe6Ho-
HCCHGHOB&TCHBCKOﬁ, TBOp‘ICCKOfI " IPYIrux BUJax ACATCIbHOCTHU, TOTOBHOCTH K pa3H006pa3H0171
COBMECTHOM ACATCIIBHOCTH IIPHU BBIIIOJIHCHUU yLIe6HI>IX, IIO3HAaBaTCIbHBIX 3a7a4, BBIIIOJIHCHHUH
XUMHUYECKHUX OKCIICPUMEHTOB, CO3JaHNN yLIe6HBIX IIPOCKTOB, CTPEMJICHUSA K B3aMMOIIOHUMAaHHIO
U B3aMMOIIOMOIIK B IIpOLECCC 3TOU yqe6H0171 JACATCIIBHOCTH, I'OTOBHOCTH OIICHHMBATDHb CBOE
MOBCACHUEC U IIOCTYIIKKM CBOHX TOBapI/IH_[eﬁ C IIO3MIHH HPABCTBCHHBLIX M IIPABOBBLIX HOPM C
y‘IéTOM OCO3HaHHuA HOCJ'IG,I[CTBI/Iﬁ INOCTYIIKOB;,

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYCCKUC MpeaACTaBJICHHUA (6] BCIICCTBC n XUMHYECKOM pcaKuuu,
COOTBCTCTBYHOIIIUEC COBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKHW U COCTAaBJIAIOIIHUEC OCHOBY IUIA
ITOHUMAaHUA CYIIHOCTHU HaquOﬁ KapTUHbI MHpa, MMpEACTaBJICHUA 00 OCHOBHBIX
3dKOHOMCPHOCTAX Pa3BUTHUA IMPUPOILI, B3aUMOCBA3AX YCJIIOBCKA C HpHpO,I[HOfI CpGI[OfI, 0 poJin
XUMHHU B ITIO3HAHHUUN OTHUX 3aKOHOMepHOCTeﬁ;

NO3HABATCIIBHBIC MOTHBBI, HAIIPABJICHHBIC Ha IOJYYCHHC HOBBIX 3HaHUM 110 XUMUU,
HeO6XO,[[I/IMBIC JJIsL 0OBsICHEHUS Ha6JIIOIlaeMBIX IpoueccoB u ﬂBHCHHﬁ, HOSH&BﬂTCHBHOﬁ,
I/IH(I)OpMaI_[I/IOHHOI\/'I 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIbHOMI pa6OTBI



C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOH, AOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTHA;

WHTEpEeC K OOYYCHHIO W IO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTBH K
caM000pa30BaHMI0, MMPOSKTHOW U UCCIIEOBATEIBCKOM JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJICHHOCTU M YPOBHS 00yUEHHsI B JAJIbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKHM Ha 3/I0pOBbIIi 00pa3 >KM3HHM, OCO3HAHHE IIOCIEACTBUM U HENPHUSITHE BPEIHBIX
IpUBBIUEK (YHOTpEOJEHUsI alKoroJis, HApKOTHKOB, KYypEHHs), HEOOXOJAMMOCTH COOJIIOIECHUS
npaBui OE30MaCHOCTH TPHU OOpalleHHH C XUMHUYECKHMMH BEUIECTBAMU B OBITY M pealbHOM
KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUYECKOMY M3YUYEHUIO Tpodeccuil U Tpyaa pa3IuyHOro poja, yBaxeHHe K
TpyAy M pe3yibTaTaM TPYIOBOM MAEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUH, OCO3HAHHBIM BBIOOP MHIUBUAYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHUST O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil nmpodecCHOHaIbHONW NEeSTEIbHOCTH U
pa3BUTHSI HEOOXOTUMBIX YMEHUM, TOTOBHOCTh a/lalTUPOBATHCS B MPOGECCHOHATIBHON Cpe/e;

6) 3K0JIOrHYecKOro BOCUTAHMS:

IKOJIOTHYECKH I1eIeco00pa3Hoe OTHOMICHHE K MPUPOJIC KaK UCTOYHUKY KU3HH Ha 3eMile,
OCHOBE €€ CYIIeCTBOBAHMS, MOHUMAHUE IICHHOCTH 370POBOTO M Oe30mMacHOro oOpa3a >KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEACHUS TIPU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO M KU3HHU JTFOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHHWA, MOJy4aeMble MPU HM3YyYECHUH XUMHH, JJIS PEIICHUS
3aJ1a4, CBSI3aHHBIX C OKPYKaIOIIel MPUPOIHON CPeoil, ISl OBBIIICHUS YPOBHS 9KOJIOTMUECKON
KYJIBTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa IKOJIOTMYECKUX MPoOIeM U MyTell UX pelieHus
MIOCPEJICTBOM METOJIOB XMMHH, SKOJIOTMYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPCAMCTHBIX PE3YJIbTATOB BBIACIISIIOT 3HAYHUMBIC JJIA Q)OpMHpOBaHI/IH
MHUPOBO33PCHUSA 061ueHaquLIe IIOHATHUA (SaKOH, TCOpUA, IPUHIMII, THIIOTE3a, (baKT, CcHUcCTeMa,
Ipouecc, 3KCIICPUMCHT U z(pyroe.), KOTOPBIC HCIIOJB3YHOTCA B €CTCCTBCHHO-HAYYHbBIX y‘le6HBIX
npeaMeTax U IO3BOJIAOT HA OCHOBC 3HAHUU U3 ITUX npeaMcTOB (1)OpMI/IpOBaTL npeaAcTaBJICHUC O
LEIIOCTHOM Hay‘IHOﬁ KapTuHC MHUpa, U YHHUBCPCAJIbHBIC y‘Ie6HHe HeﬁCTBHH (HOSH&B&TGJ’ILHHC,
KOMMYHUKATHBHBIC, peI‘y'J'ISITI/IBHLIe), KOTOPBIC 00€eCIIeunBaroT q)OpMI/IPOBaHI/IC T'OTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHHUIO U OCYHICCTBJICHUTO y‘le6H0ﬁ ACATCIIBHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIE YUeOHbIC el CTBHUS

Ba3oBble jJornueckue aeiicTBUA:



YMEHUS MCIOJIb30BAaTh IMPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPY OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICA XMMMUYECKHX HOHATHH (BBLIEISATH HX XapaKTEpHbIE IPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBS3b C APYTHMMH MOHSTUSMH), UCIIOJIBb30BATh MOHATHS ISl OOBSICHEHUS
OTIENbHBIX (D)AaKTOB W SBIICHHUH, BBIOMPATh OCHOBAaHHMS W KPUTEPUH s Kiaccuukanuu
XMMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMM, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBS3U
MEX]ly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTHYECKUE PACCYKJICHHS (MHIYKTUBHBIC, T1€yKTUBHBIC,
110 AHAJIOTUH), JIEJIaTh BBIBOJIbI U 3aKIIIOUECHMUS;

YMEHHME MPUMEHATh B IPOLECCE MMO3HAHUS MOHATHS (IIPEAMETHBIE U METaIllpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yEMble B XUMHH, MPeoOpa3oBbIBATH LIMPOKO
IIPUMEHSIEMbIE B XUMHM MOJIEIbHBIEC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XAMUYecKkass (GopMmylia W ypaBHEHHE XUMHYECKOW peakud — TpU pEmieHuu ydeOHo-
[IO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEJIBHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XMUMHMUYECKUX pPEaKLU, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBSI3H U
MIPOTUBOPEUMS B U3y4aeMBbIX IIPOLECCAX U SABICHUSIX.

ba3oBble uccienoBareibCKHe AeiiCTBHS.

YMCHHUEC HUCHOJIb30BAaTh IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA ITO3HAHUSA, a
TAaKXKE€ B Kaue€CTBC OCHOBBI T4 (bOpMI/IpOBaHI/Iﬂ TUIIOTE3bl IO MPOBCPKE MNPaBUIBHOCTH
BBICKA3bIBA€EMbIX Cy)K}IeHHfI;

MpHoOpeTeHne OmbITa IO TUIAHMPOBAHMIO, OPraHU3AlMM M IPOBEICHHUIO YYEHUYECKHX
AKCIEPUMEHTOB, YMEHNE Ha0II0/1aTh 32 X0J0M IMpoIlecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €To
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHMS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOIO OTbITA,
HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIesIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUIOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIsIpHAS TUTepaTypa
XMUMHUYECKOTO COJEp)KaHMs, CIpaBOYHBbIE MOcoOMs, pecypchl HHTepHeTa), KpUTUYECKH
OIICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHUE PUMEHSTh Pa3IUYHbIC METOJIBI M 3aIIPOCHI IPU MOUCKE M 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUISI BHITIOJTHEHUST YYCOHBIX U TIO3HABATEIBHBIX 33]1a4
OTNPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH KCIOJIb30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCIIOJIB30BAHHS Pa3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (OpPMY MpEICTaBICHUS
uHpOpMAIIMA ¥ WLTIOCTPUPOBATH pElIaeMbIC 33/Ia4d HECJIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSIMU;

YMCHHEC HCIIOJIB30BATh U AHAJIM3UPOBATHL B IPOLIECCE y‘Ie6H0ﬁ u I/ICCJIG,I[OBaTeHBCKOﬁ

JEeSITeNbHOCTH MHPOPMAIIUIO O BIUSHUU POMBIIUIEHHOCTH, CEJIbCKOTO X0341WCTBa U TPAaHCTIOPTa
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOTHON CPEIbL.

KomMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:



YMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora W (WIM) AWCKYCCHUHU) MO CYIIECTBY
oOcykmaemMoii Tembl, (HOPMYIUPOBATh CBOM TIPEUIOKCHHUS OTHOCUTEIBHO BBITIOJTHCHHUS
MPEVI0KEHHOM 3a/1a4H;

YMCHHUA NPCACTABIIATH MMOJYYCHHBIC PE3YJIbTAThI O03HABATEIbHOU ACATCIIbHOCTU B YCTHBIX
U NHUCbMCHHBIX TCKCTaX; JACJATb IPE3CHTAIUIO PE3YJIbTATOB BbINIOJIHCHUA XHUMHWYCCKOIO
JKCIIEPUMEHTa (JIa0OpaTOPHOTO OTBITA, JTAOOPATOPHON pabOTHI MO HCCIECIOBAHUIO CBOWCTB
BEILIECTB, YU€OHOTO MPOCKTA);

YMEHHSI Y9eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW ITO3HABATEIHHON H
MCCIIEI0OBATENILCKOM JEATENBHOCTA TPU PEIICHHH BO3HHKAIOIIMX MPoOJIeM Ha OCHOBE yuéTa
OoOIIMX WHTEPECOB W COTJIACOBAHMS NO3UIMK (0O0CYXaAeHHsS, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJIMHAIHSI COBMECTHBIX JCUCTBHIA, ONpEACIICHIUE KPUTEPHUEB IO OIICHKE KauyecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—lble JaelcTBHUA:

YMEHHUE CaMOCTOSITEIBHO ONPENENATh LENU JIEITEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJHUPOBaTh M NpHU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpPATH
Haubonee APQPEKTUBHbIE CHOCOOBI pemieHus y4eOHbIX M TO3HABaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NMPEUIOKEHHBIA QJITOPUTM JEHCTBHM IpHU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAHUM 00 HU3yyaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUIX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJibTaTa 3asBIIEHHON 1€y,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEe/iaraeéMble B YCIIOBUHU 3aJJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHMIO OO0S3aTEIBLHOTO COJIEpKaHus,
YCTAaHOBJICHHOTO JaHHOW (enmepasibHONW paboyelt TpOrpaMMoOM, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCS HaydHbIC 3HAHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crHenupUuIecKue s
npeaMeTHO obnactu «XUMHUS», BHUIBl ACITEILHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpETAINH, TPE0OPa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYalLIUsX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJLKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

PaCKpeIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MOHSTHMH: aToM, MOJICKYJIa, XUMHAYECKUHN OJICMCHT,
IIpOCTOC BCIICCTBO, CIOXKHOE BCHICCTBO, CMCCH (OI[HOpOI[HaH u HCO,I[HOpO,I[HaH), BaJICHTHOCTD,
OTHOCUTCJIbHAsA aToOMHas W MOJICKYJIApHasd Macca, KOJIHMYCCTBO BCIIECTBA, MOJIb, MOJIApHAad
Macca, MaccoBasd O0Jsd XUMHUYCCKOI'O 3JIEMEHTAa B COCJIHWHCHMMU, MOJ'IHpHHﬁ 06"béM, OKCH/I,
KHCJI0OTa, OCHOBAHHC, COJIb, OJICKTPOOTpULATCIBbHOCTb, CTCICHb OKHCICHHA, XUMHNYCCKas
peaKuus, KJ'IaCCI/ICI)I/IKaI_II/IH peaKuHﬁ: p€akuun COCIAUHCHUA, PCAKLHMU PaA3JIOKCHUA, PCAKIINH
3aMCIICHM:A, pCaKIIUU O6M6Ha, OK30- U DOHAOTCPMHUYCCKUC PCAKIIUHU, TEIJIOBOMU 3(1)(1)6KT pCaKuuu,
AApO aroma, SHCKTpOHHBIﬁ cJion aToMa, aTOMHasd Op6I/ITaJ'Ib, paauyc atomMa, XUMHUYCCKas CBA3b,
IOJsIpHAasA W HCIOJIAPpHAsd KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KATHOH, daHUOH, pacCcTBOp,
MacCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_[eHTpaI_II/IH) B paCTBOPC;

HIUTIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHITUM U IMPUMCHATH 3THU NOHATHSA IIPU
OITMCAaHHH BCIICCTB U UX npeBpameHI/Iﬁ;

HCIIOJIb30BATh XUMUYCCKYIO CHMBOJIMKY JIsI COCTAaBJICHHUA (bOpMy.]'I BCIICCTB H ypaBHeHI/Iﬁ
XUMHNYCCKHUX peaKHHfI;

OoNpCACIsITh BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCOAUMHCHUAX, CTCIICHb OKHCJICHUA
9JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, IMPUHAMICKHOCTL BCHICCTB K OHpe)ICJ'IéHHOMy KJ1accy
COCIUHEHMI MO (I)OpMy.TIaM, BU/JI XUMHYECKOM CBS3U (KOBaJ'ICHTHaSI u I/IOHHaH) B HCOPIraHUYCCKUX
COCAUMHCHUAX,



packpbiBath cMbici [lepuoauueckoro 3akona [I. M. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAaHUE
[IEPUOJIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJO0XKEHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPAHEHHUS MAacChl BELLIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4EHMsI, 3aKOHa ABOraipo;

ONMCBHIBATh M XapaKTEpU30BaTh TabamuHyio ¢opmy [lepuoanyeckoll CHCTEMBl XMMHUYECKHX
AIIEMEHTOB: pa3JInyaTh MOHATHUS «TJIaBHAs moarpynmna (A-rpymmna)» u «mobdounas noarpynna (b-
rpyImna)», Majble 1 00JIbIINEe ePHOIbI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TalbiuIe
«Ilepuognueckass cucrema xumuyeckux a3emeHtoB J[. WM. MengeneeBa» ¢ 4UCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHMSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, oodliee
YHCJIO 3JIEKTPOHOB U PACHpPE/IesIEHUE X MO IEKTPOHHBIM CII0SIM);

KJIaccu(UIMPOBATh XUMHUECKHE IIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE PEAKIINU
(110 YMCITy U COCTaBy yYacTBYIOIIUX B PEAKIIMU BEIIECTB, [0 TEILIOBOMY dPPEKTY);
XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX KIIACCOB,
MOATBEPXK/As  ONUCAaHUE MpUMEpaMH  MOJIEKYJISPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

MIPOrHO3UPOBaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUH B PA3JIUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTENIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHMUYECKOTO JIEMEHTa MO (QopMyse COEAUMHEHUS, MacCOBYIO JOJIIO BEIECTBA B PacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON PeaKI1H;

MIPUMEHSTh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON IEATENbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
00001IeHNE, CUCTEMAaTH3AINI0, KIaCCU(UKAINIO, BBISIBJICHHE MPUINHHO-CIICCTBEHHBIX CBSI3EH
— NI U3y4YEHUS CBOICTB BELIECTB M XUMHUYECKUX pEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/IbI
MO3HAaHUsI — HaONIoJIeHHWe, UW3MEpeHue, MOJEIUPOBAaHUE, OKCIEPUMEHT (pealbHbId U
MBICJIEHHBIN );

CJIeIOBaTh MpaBUJIaM IMOJIb30BaHMS XUMUYECKON MOCYA0N U JIabopaTOpHBIM 000pYAOBAHUEM, a
TaK)Ke MpaBujamM oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10 BBIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OMBITOB MO TOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(BoOpO/Ia W KHCJIOpOJA), TPUTOTOBJIICHHIO PACTBOPOB C OMNPENEIEHHONW MacCOBOW AoJiei
PacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W IPOBOJUTH XHMHUYECKHE HKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pAcTBOPOB IIENOYEH W KHUCIOT C TMOMOIIBI0 HHIUKATOPOB (JaKMYC,
dheHondTanenH, METHIOPAHX U IPYTHE).

K xonmy oOydenuss B 9 KJjacce mpeIMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJLKHBI
oTpaxarb c(HOPMHUPOBAHHOCTD Yy OOYUaIOIIUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, AaHHUOH, TIPOCTOE  BEIIECTBO,  CIJOKHOE  BELIECTBO,  BAJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTEINEeHb OKUCJICHMS, XHMUYECKas peaklus, XUMHYecKas CBS3b,
TerI0BOM 3 dEeKT peakiiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, MEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs JUCCOLMAIMS, PEaKIMd HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkiuu, OKUCIHUTENb, BOCCTAHOBHUTENb, OKHUCICHHE U BOCCTAaHOBIJIEHUE, aJUIOTPOTIHS,
aM(pOTepHOCTh, XUMUYECKasi CBS3b (KOBAJIEHTHAs, MOHHAS, METAUIMYECKasi), KPUCTAIIINYECKAs
pemérka, KOppO3us METAJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEakIuH, MpeneiabHO
nomyctumas konuentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSITh 9TU TIOHSTUS TIPU
OTIMICAHWU BEIIECTB U UX MPEBPAIlCHUI;

WCIOJIb30BaTh XUMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJCHHS (OpPMYI BEIIECTB U ypaBHEHUI
XUMHYECKUX PEaKIInii;

ONpEeNENATh BAJCHTHOCTb U CTENEHb OKUCIECHHMS XHMHUYECKHUX 3JIEMEHTOB B COEIUHEHHUSIX
pPa3IMYHOTO COCTaBa, MPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KIACCy COEIMHEHHMM IO
dbopmMynam, BHJI XUMUYECKOU CBSI3H (KOBAJICHTHAs, MOHHASI, METAJUTMUECKasl) B HEOPTaHUYECKUX



COCIMHEHUSX, 3aps] MOHA 1O XHUMHYECKOH (opMyle, XapaKTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
packpsiBaTh cMmbica [lepuonnueckoro 3akona JI. WM. MenneneeBa u JI€MOHCTPUPOBATh €ro
MOHMMaHHE: OINHMCBHIBATH M XapaKTepu3oBaTh Tabmuunyio (opmy I[lepuoanyeckoil cucCTEMBI
XUMHYECKUX AJIEMEHTOB: pa3liMnvarh MOHATUS «TJaBHAs moArpynmna (A-Tpymma)» U «moOodHast
noarpynna (b-rpynma)», manbie u OonbIIME TEPUOJBI, COOTHOCHTH 00O3HAUEHHS, KOTOPHIE
UMEIOTCS B TEPHOJMUYECKON TalNuIle, ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sijipa, oOLIee YUCIIO 3JIEKTPOHOB U paclpeieieHue ux
I10 3JIEKTPOHHBIM CJIOSIM), OOBACHATH 001[ME 3aKOHOMEPHOCTHU B U3MEHEHUH CBOWCTB JIEMEHTOB
Y WX COCIUHEHUH B Ipelenax MajlblX MEPUOJI0B M TIABHBIX MOATPYIII ¢ YI4ETOM CTPOCHHS HX
aTOMOB;

KJIaccu(UIMpoOBaTh XUMHUECKUE IEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKUE PEaKIIUU
(Mo yHWCcmy W COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY J(PQeKTy, Mo
M3MEHEHUIO CTENIEHEH OKUCICHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBaTh) OOIIME W CHEIU(UUECKHEe XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPXKIasi OTIMCAHNE TIPUMEPAMH MOJICKYJSIPHBIX M HOHHBIX YPaBHCHHIMA
COOTBETCTBYIOIINX XUMHUYECCKUX PEAKIIHIA,

COCTaBJISATh YPaBHEHUS 3JIEKTPOJIUTUUECKON JUCCOLUAIIMHN KUCIIOT, IEJI0Yei U coseil, MOJIHbIE U
COKpaIlEHHbIE YPAaBHEHUS peaklUil MOHHOTO OOMEHa, ypaBHEHHUs peaklui, MOATBEPKAAIOIINX
CYIIECTBOBaHHE F€HETUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMUYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO 0allaHca 3TUX peaKLnid;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XHUMHYCCKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCHUTENIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa MO (QopMyle COEAMHEHMs, MAacCOBYIO JIOJIO BEIIeCTBAa B PacTBOPE,
MIPOBOJIMTH PACYETHI IO YPABHEHHIO XUMUICCKOM PEAKITUH;

coOJr0/1aTh MpaBUIa TOJIb30BAHUS XUMHUUYECKOW MOCYION M J1abopaTOpHBIM 00OpYyIOBaHHEM, a
TaK)Ke MpaBuiia 0OpallleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH 1O BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKUX ONBITOB MO TMOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKuciIoro rasa);

MPOBOJUTHh PEAaKIUH, MOATBEP)KIAIOUIME KAueCTBEHHBIM COCTAaB pPAa3MYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpomMua-, MOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cyibdar-, TUIPOKCUI-HUOHBI, KATHOHBl aMMOHHMSI M  HMOHBl H3YYEHHBIX  METaJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

MIPUMEHSITh OCHOBHBIE OIIEPALIUU MBICIUTEIbHON JEATENbHOCTH — aHaJIN3 U CUHTE3, CPaBHEHHE,
000011eHre, CUCTEMAaTU3alUI0, BBISIBJICHUE MPUYMHHO-CIICJCTBEHHBIX CBSI3€H — JUISI M3Yy4EHUS
CBOMCTB BEUIECTB W XUMHUYECKHX peEaKkluid, €CTeCTBEHHO-HAyYHbIE METOJbl IO3HAHUSI —
HaOII0/IeHNEe, U3MEPEHUE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne HanmenoBanue pasaesioB U TeM IPOrpamMMBbl KousmmuecTBo yacos OnexTpoHHbIe (TU(PPOBHIC)
n/n Beero|[Konrponbhbre|[Ipaktuueckue]| ©0Pa30BaTEIbHbIE PeCypCEI
paboThl paboThI
Pazgen 1. IlepoHayaibHble XUMHYECKHE TOHATHUS ‘
1.1|{|Xumust — BaxkHast 00JIACTh €CTECTBO3HAHMS U TIPAKTUUECKOH eATEIEHOCTH 5 2 bubnuorexa [JOK
4eJI0BEKa https://m.edsoo.ru/7f41837c
1.2||BemecTBa 1 XUMHUYECKHE PEAKIINA 15 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pas3ieny || 20 H ‘
‘Pa:me.ﬂ 2. BaxxHeilnue npeacTaBUTe I HEOPrAaHMYECKUX BELeCTB ‘
2.1||Bo3nyx. Kucnopon. [Tonsatue 06 oxcumax 6 bubmoreka [IOK
https://m.edsoo.ru/7f41837c
2.2||Bogopoz. [ToHsATHE O KHCTOTaX U COJIAX 8 1 bubnuoreka [JOK
https://m.edso0.ru/7f41837c
2.3|Bona. PactBopsl. [TonsiTie 00 0CHOBaHUSX 5 1 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.4||OcHOBHBIE KIIACChI HEOPTAHUYECKUX COSIMHEHUI 11 1 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazgeny || 30 “ ‘

Pasznen 3. Ilepuoauyeckuii 3axoH u [lepuoguveckas cucrema xummuueckux 1eMeHToB /I, U. MenaesieeBa. CTpoeHue aToMOB. XUMHYECKASl CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

3.1|[[Tepmoanueckwnii 3akoH u [lepuoanueckas cuctemMa XuMuueckux snemeHToB /1. U. 7 bu6mmoreka [JOK
Menneneena. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 || Xumuueckas cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 8 2 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
Hroro no paszneny 15 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41837c
(OBLLEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 | 5 [ 5 [
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9 KJIACC

Ne HammenoBanue pa3zienoB U TeM MporpaMmbl KonuvectBo gacos OnexkTpoHHbIe (TU(POBEIE)
n/n Bcero|| KonTponbHble [MpakTuaeckue 0bpasoBaTebHbIE Pecypehl
paboTsI paboTsI
Paznen 1. BemmecTBo u XuMn4yecKHe peakuun
1.1 |IloBTropeHwue u yriaybieHne 3HAHUHA OCHOBHBIX Pa3JIeNioB Kypca 8 Kiacca 5 1 Bubmmoreka LJOK
https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHUECKUX PEAKIIUN 4 Bubmmoreka LJOK
https://m.edsoo.ru/7f41a636
1.3 ||DnekTponuTrHdeckas Juccolralys. XuMUUECKUE PeaKIuU B pacTBOpaXx 8 1 1 bubmuoreka I[JOK
https://m.edsoo.ru/7f41a636
‘HTOFO 0 paszeny || 17 H
‘Pa311e.11 2. HemeTa/uibl M HX COEIMHEHHS
2.1 ||OG6mas xapakTepUCTHKa XUMUYECKHX 37ieMeHTOB VIIA-rpymmsl. [anorens: 4 1 bubmmoreka LIOK
https://m.edsoo.ru/7f41a636
2.2 ||OO6mmas xapakTepUCTHKa XUMUYECKHX 31ieMeHTOB VIA-rpynmel. Cepa u e€ coeTmHeHus 6 bubmmoreka LIOK
https://m.edsoo.ru/7f41a636
2.3 ||O61mas xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB VA-rpynmbl. A30T, Gpochop u ux 7 1 bubmmoreka [IOK
COCIMHEHHMS https://m.edsoo.ru/7f41a636
2.4 ||O6Imas xapakTepuCcTHKa XUMUYECKUX 3JIeMeHTOB IV A-rpymibl. YIiepon U KpeMHuid H ux | 8 1 2 bubmmoreka [IOK
COCIMHEHHMS https://m.edsoo.ru/7f41a636
‘I/ITOFO o pasneny || 25 “
‘Pauen 3. MeTa/uibl U MX COEIMHEHHS
3.1 ||O6mwue cBOICTBA METAILIIOB 4 bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxkHelimre MeTaIIbl U UX COCTUHEHHUS 16 1 2 Bbubnuoreka IJOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO o paszeny || 20 “
‘Pamen 4. XuMus M OKpYysKawuas cpeaa
4.1 |BemecTBa 1 MaTepualbl B )KU3HA YEIIOBEKA 3 Bbubnuoreka IJOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO Mo pasneny || 3 ”
PesepBHOE Bpems 3 bubmmorexa LJOK
https://m.edsoo.ru/7f41a636
|OBLLEE KOJIMYECTBO YACOB 10 [IPOIPAMME | 68 | 4 | 7 |
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
Ne Tema ypoxka KosmnmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Koutpomshbie | Ipaxrnueckue || H3Y4eHUS 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboThl
1 [Ipenmer xumuu. Posie XuMuM B )KU3HM YeJIOBEKA. Tea 1 BEeIeCTBa 1 bu6mmoreka [{OK
https://m.edsoo.ru/ff0d210c
2 |[loHsTHe 0 METOIaX MO3HAHUS B XUMUH 1 bu6mmoreka [{OK
https://m.edsoo.ru/ff0d227e
3  |[IIpaktuueckas pabota Ne 1 «IIpaBuia paboThl B JIAOOpaTOpHu U 1 bubnuorexa [JOK
npu€MBI 00paIICHUS ¢ JIA0OPATOPHBIM 000PYIOBAHHEMY https://m.edsoo.ru/ff0d23dc
4 |Yucreie BemecTBa 1 cMecu. CriocoObl pasyienenus cMecei 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d26ca
5 |IIpaktuueckas padota Ne 2 «Pa3nenenue cmeceii (Ha npumepe ounctku| 1 bubnuoreka [IOK
MOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI H MOJIEKYJIBI 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 || XuMu4ecKue JIeMEeHTHI. 3HaKW (CUMBOJIBI) XUMHUYECKHUX AJIIEMEHTOB 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8
8 ||[IpocTeie U CIOKHBIE BEIIECTBA 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9 ||ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYeCcKas Gpopmyia. 1 bubmuoreka [JOK
BajeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHocuTenbHas aTomHas Macca. OTHOCUTeNbHAS MOJIEKysipHas macca | 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0d323c
12 ([MaccoBas 1011 XMUMHUYECKOTO 3JIEMEHTA B COEAUHEHUH 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
13 ||KommuectBo BemectBa. Mosb. MosnsipHast Macca 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d5230
14 ||®usmveckue U XUMUYECKUE SBICHUS. XUMUYECKas peaKius 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0d37fa
15 |[[Ipu3Haku U yci0oBUS MPOTEKAHUS XUMHUECKUX PEaKIIUi 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0d3al6
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Koutpomshbie | Ipakrnueckue || H3Y4eHUS oOpazoBaresbHbIE PECYPChI
paboThI paboThI
16 ||3akoH coxpaHEHHUs MAcChl BEIIECTB. XUMUYCCKUE YPABHCHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d3b88
17 ||BeluucneHus KOJIMYECTBA, MacChl BEIIECTBA [0 YPAaBHEHUSIM 1 bubnuorexa [JOK
XUMHUYECKHX PEaKILUit https://m.edsoo.ru/ff0d5708
18 ||[Kimaccuukamnuss XMAMUYIECKHX PEAKIHMH (COSTUHEHUS, PAa3JIOKEHUS, 1 bubnuorexa [JOK
3aMelIeHus1, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 | M. B. JlomoHOCOB — yu€HBbIH-3HIIMKIONIEAUCT. O0O00ImEeHNe 1 1 bubmuoreka [IOK
crcTeMaTH3aIlks 3HaHU https://m.edsoo.ru/ff0d40c4
20 ||[KonTpousbHas padoTa Nel mo Teme «BemiecTBa 1 XUMHUYECKHE 1 1 bubnnorexa [JOK
peaKImm» https://m.edsoo.ru/ff0d4290
21 ||Bo3myx — cMmech ra3o. CoctaB Bo3ayxa. Kucimopom — a1eMeHT u 1 bubnuoreka [JOK
npocroe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 ||Dusnyeckne U XUMHUYECKHE CBOMCTBA KUCIOPO/Ia (PeaKknu 1 bubnuoreka [IOK
okucieHus, ropenue). [loustre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 ||CiocoObl MOTy4YeHHUsT KUCJIOPO/Ia B TAOOPATOPHUH U TPOMBIIIIICHHOCTH. 1 bubmuorexa [JOK
[TpuMeneHue KuCI0poaa https://m.edsoo.ru/ff0d497a
24 || TermoBoit 3pPeKT XMMUIECKOHN PEeaKIuu, TOHSITHE O 1 bubmuorexa [JOK
TEPMOXUMHUYECKOM YPABHCHHH, 9K30- U SHJOTCPMUUECKUX PEAKIIUAX https://m.edsoo.ru/ff0d4790
25 | TormBo (HeTh, Yroib U MeTaH). 3arpsA3HEHUE BO3/1yXa, CIIOCOOBI €ro 1 bubnmuoreka [JOK
[IPEIOTBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaktrueckas padota Ne 3 o teme «Ilomydyenue u cobupanue 1 1 bubmuoreka [JOK
KHCIIOPO/1a, U3YyYE€HHE €r0 CBOMCTB https://m.edsoo.ru/ff0d4ae2
27 |[Bomopon — 3JeMEHT U MPOCToe BellecTBo. HaxoxkieHue B mpupoie 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d4dd0
28 || ®uzuyeckue U XUMHYECKHUE CBOICTBA Boopoaa. [Ipumenenue 1 bubnnoreka [JOK
BOJIOpPO/IA https://m.edsoo.ru/ff0d4dd0
29 |IToHsATHE O KHUCIOTAX M COJIIX 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 ||CrocoOsl mosydeHust BoJopoja B JabopaTopun 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 |[Ipaxtuueckas padota Ne 4 o reme «llomydenue u cobupanue 1 1 bubnuorexa [IOK

BOJIOPOJIa, U3yUYEHUE E€r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Koutpomshbie | Ipakrnueckue || H3Y4eHUS oOpazoBaresbHbIE PECYPChI
paboThI paboThI
32 ||Momnsipublif 00BEM ra3oB. 3akoH ABOTaIpO 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d542e
33 |[Beraucienusi 00béMa, KOJIMYECTBA BEIIECTBA T'a3a [0 €r0 H3BECTHOMY 1 bubnmoreka [JOK
KOJIMYECTBY BEIIECCTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 ||Boruncienust 00bEMOB ra30B 10 YPaBHEHHIO PEAKIIUN Ha OCHOBE 1 bubnuorexa [JOK
3aKOHA 0OBEMHBIX OTHOIIICHHI T'a30B https://m.edsoo.ru/ff0d5708
35 ||[®@u3ndecKkue U XUMHUYECKHE CBOMCTBA BOIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d587a
36 ||[CocTaB ocHoBaHwmii. [ToHsTHE 00 HHIUKATOPAX 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 |[Boxaa kak pactBopuTeib. HacklleHHbIC U HEHACHIIIICHHBIE PACTBOPHI. 1 bubnuorexa [JOK
MaccoBasi 107151 BEIIeCTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40
38 |[Ipaxtuueckas padbota Ne 5 mo teme «lIpuroToBieHne pacTBOPOB ¢ 1 1 bubmorexa [IOK
ompeeIéHHOM MacCOBOM J0JIel paCTBOPEHHOTO BEIIIECTBAY https://m.edsoo.ru/ff0d5eba
39 |[KontponsHas padota Ne2 o teme «Kucmopoa. Bogopoa. Boga» 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342
40 ||Oxcuapl: cocTaB, KIacCH(pUKAIHsI, HOMEHKIATypa 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
41 |TlomyueHre U XMMUYECKHE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U 1 bubnmuoreka [JOK
aM(OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHus: coCTaB, KiaccuduKaius, HOMEHKIATypa 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
43 |[lonyueHue u XMMUYECKHE CBOWCTBA OCHOBAHUI 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 |[Kucnotsl: cocTaB, Ki1accudukalys, HOMEHKIaTypa 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
45 |[ITomyueHHe U XUMUYECKUE CBOMCTBA KMCIIOT 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2
46 ||Comu (cpeaHue): HOMEHKIIATYpa, CIIOCOOBI MOTYYEHUs, XUMUUYECKHE 1 bubnuorexa [IOK
CBOHCTBa https://m.edso0.ru/00ad9474
47 |IIpakTuueckas padota Ne 6. Pemienne skciepMMeHTaIbHBIX 3a/1a4 10 1 1 bubnuorexa [IOK

TeMe «OCHOBHBIC KJIAaCCHI HCOPraHNn4CCKUXx COECIUHEHMI

https://m.edsoo.ru/00ad9b7c
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Koutpomshbie | Ipakrnueckue || H3Y4eHUS oOpazoBaresbHbIE PECYPChI
paboThI paboThI
48 |enermyeckas CBSA3b MEXY KIacCaMH HEOPTaHWUYECKUX COCTUHEHUN 1 bubnuorexa [JOK
https://m.edsoo.ru/00ad9a50
49 ||O600mIeHHE U CUCTeMATH3AIHS 3HAHHA 1 bubnmoreka [JOK
https://m.edsoo.ru/00ad9ch2
50 |[KonutposbHas padoTa Ne3 o Teme "OCHOBHBIEC KJIACCHI 1 1 bubnuorexa [JOK
HEOPraHUYeCKUX COCTUHECHU" https://m.edsoo.ru/00ad9ela
51 |[IlepBble NOMBITKY KIacCU(PUKAIIMN XUMUYECKHX dJ1eMeHTOB. [loHsTHE 1 bubnuorexa [JOK
O TPYIIAax CXOTHBIX JICMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuomgmueckwuii 3akoH u [leproandeckas cucreMa XUMHYECKIX 1 bubnnorexa [JOK
snementoB JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 |[Ileprompl, TPYIIIBI, TIOATPYIIITHI 1 bubnuorexa [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M30TombI 1 bubnuorexa [JOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue 7IeKTpOHHBIX 000JI09eK aTOMOB 3JieMeHTOB [lepuoanueckoii|| 1 bubmuorexa [JOK
cucremsl JI. 1. Menneneesa https://m.edsoo.ru/00ada6bc
56 | XapakTepucTHKa XHMHUECKOTO 3JIEMEHTA T10 €T0 TOJIOKEHHUIO B 1 bubmuorexa [JOK
[epuoanyeckoii cucreme [I. . Menneneena https://m.edsoo.ru/00ada824
57 ||3nauenue Ileproanueckoro 3aKoHa Jjis pa3BUTHS HAYKU U MPAKTHKH. 1 bubnmuoreka [JOK
J. . MenpeneeB — y4EHBIM, IIearor U rpaskJaHuH https://m.edsoo.ru/00ada96e
58 ||Pe3epBHbIii ypok. O000IIEHNE ¥ CUCTEMaTU3aIKs 3HAHUH / 1 1 bu6mmoreka [JOK
Bcepoccuiickas nmpoBepouHast paboTa https://m.edsoo.ru/00adb33c
59 |[KontponbHas pabota Ne4 o teme «CtpoeHue aroma. XuMHUUYECKast 1 1 bubnnoreka [JOK
cBs3b» / Beepoccuiickas mpoBepouHas pabora https://m.edsoo.ru/00adb486
60 ||D7eKTPOOTPUIIATEIEHOCTh ATOMOB XUMHYECKUX 3JIEMEHTOB 1 bubnnoreka [JOK
https://m.edsoo.ru/00adaab8
61 |MonHas XUMHYECKas CBS3b 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
62 ||[KoBaneHTHas mossspHasi XUMHUYECKas CBS3b 1 bubnuorexa [IOK
https://m.edsoo.ru/00adaab8
63 ||[KoBaneHTHas HEMOJSPHAs XUMUYECKas CBSI3b 1 bubnuorexa [IOK

https://m.edsoo.ru/00adaab8
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Koutpomshbie | Ipakrnueckue || H3Y4eHUS oOpazoBaresbHbIE PECYPChI
paboThI paboThI
64 ||CteneHb OKHCICHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/00adae28
65 ||OkuCIUTEeTFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubnuorexa [JOK
https://m.edso0.ru/00adb076
66 ||OxucnuTenu U BOCCTAHOBUTEIU 1 bubnmoreka [JOK
https://m.edso0.ru/00adb076
67 |[Pe3epBHbIil ypok. O000IIEHNE M CHCTEMATH3aIUs 3HAHUH 110 TeMe 1 bubnuorexa [JOK
«Crtpoenue aroma. XUMHAYECKAsT CBS3b) https://m.edsoo.ru/00ad9ch?2
68 |[Pe3epBHbIil ypok. O000IIEHNE M CHCTEMATH3AINS 3HAHU T 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d61c6
(OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 68 | 5 | 4 |
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9 KJIACC

Ne Tema ypoxka KosmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero|| Kontponbisie || [pakriieckue || H3YIeHHs oOpazoBaresbHbIE PECYPChI
paboThl padoThI
1 |Ilepuoanueckuii 3akoH. Ilepuonnyeckas cucreMa XUMHYECKUX 1 bubnuorexa [JOK
snementoB JI. M. Menneneesa https://m.edsoo.ru/00adb59e
2 ||3aKkOHOMEpPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 bubnuorexa [JOK
MEPBBIX TPEX TEPHOIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukarus 1 HOMEHKIIATypa HEOPraHUIECKHIX BEIICCTB 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb7e2
4 || Buapl XUMHUYECKON CBSI3M U TUIIBI KPUCTAIUTMUECKUX PEIIETOK 1 bubnnorexa [JOK
https://m.edsoo.ru/00adbac6
5 |[KonTponbHas pabota Nel mo teme «IloBropenue u yrinyonenue 3Hanuit| 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca
6 |Knaccudurarus XUMAYECKUX PEAKITUI 10 Pa3IMYHBIM ITPU3HAKAM 1 bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0
7 ||llonsiTHe 0 cCKOpOCTH XUMUYECKOH peakiuu. [ToHsTHE 0 TOMOTeHHBIX U || 1 bubmuorexa [JOK
TeTEPOreHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
8 ||l[lonsiTe 0 XMUMUYECKOM paBHOBeCHHU. DAKTOPHI, BIUSIIONINE HA 1 bubmuorexa [JOK
CKOPOCTh XUMHUYECKOM PEaKIMK U MMOJIOKEHUE XMMUYIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 ||OxucaMTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH 1 bubnuoreka [IOK
https://m.edsoo.ru/00adcade
10 ||Teopwust anmekTponuTHIECcKOU nuccoruanui. CHIbHBIC U clla0bie 1 bu6mmoreka [JOK
AIIEKTPOJIHTHI https://m.edsoo.ru/00adcd68
11 |[MonHble ypaBHEHUS peakuit 1 bu6mmoreka [JOK
https://m.edsoo.ru/00add448
12 || Xumudeckue CBOMCTBA KHUCIOT M OCHOBAHUM B CBETE MPEICTABICHUN 1 bu6mmoreka [JOK
00 IEKTPOJIUTHUECKON JUCCOUAIIH https://m.edsoo.ru/00add5d8
13 || Xumuueckue cBOHCTBa coJIeH B CBETE MPEICTaBICHUH 00 1 bubnuoreka [IOK
ANEKTPOJIUTUYECKON TUCCOITUAIIUU https://m.edsoo.ru/00add8b2
14 |[lonsTue o ruaposu3e coien 1 bubnuoreka [IOK
https://m.edsoo.ru/00add9d4
15 ||OGo0menne u cucTeMaTH3aius 3HaHU I 1 bubmuoreka [JOK

https://m.edsoo.ru/00addd12
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Konrponsusie || Tlpaktuueckue || H3y4eHUs oOpazoBaresbHbIE PECYPChHI
paboThI padoThI
16 |[Ipaxtuyeckas padora Ne 1. «Pemienne sKCiepuMEHTATBHBIX 3a/1a9» 1 1 bubnuorexa [JOK
https://m.edsoo.ru/00addbfa
17 |[KontposbHas paboTa Ne2 o teme «QneKTposnTudeckas qucconranus. | 1 1 bubnuorexa [JOK
XUMHUYECKUE PEAKIIUK B PACTBOPAX) https://m.edsoo.ru/00addecO
18 |(|Obmias xapaKTepUCTHKA TaJIOTCHOB. XMMHUYECKHE CBOICTBA Ha 1 bubnuorexa [JOK
npuMepe xjopa https://m.edsoo.ru/00addfe2
19 |[XitopoBogopon. ColsiHast KHCIOTa, XAMUYECKHE CBOMCTBA, MOTy4eHue, | 1 bubnuorexa [JOK
PUMECHEHUE https://m.edsoo.ru/00ade104
20 |IIpaxTmueckas padota Ne 2 o teme «Ilomydenune CONMTHON KUCIOTHI, 1 1 bubnnorexa [JOK
u3y4yeHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
21 ||BeramcieHus 1o ypaBHEHHUSIM XUMUYECKUX PEAKIUN, €CITH OJIUH U3 1 bubnuoreka [IOK
peareHTOB JaH B M30BITKE https://m.edso0.ru/00ade488
22 ||OOmiast xapakTepuCTUKa dJIeMEHTOB VIA-Tpynis! 1 bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
23 ||AnnorpomnHbie MoauuKauu cepbl. HaxoxaeHue cepbl u e€ 1 bubmuorexa [JOK
COEMHEHHUH B MPUPOJIe. XUMHUUECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBomopon, ctpoeHue, GU3NIESCKHE M XUMUYECKUE CBOMCTBA 1 bubmuorexa [JOK
https://m.edsoo.ru/00ade802
25 ||Okcunpl ceprl. CepHast KuciaoTa, PU3nUECKre U XUMHUYECKHUE CBONCTBa, || 1 bubmuoreka [JOK
[IPUMEHCHHE https://m.edsoo.ru/00adea28
26 || XuMu4ecKue peakiyu, JeKalue B OCHOBE TPOMBIIIUICHHOTO CII0co0a 1 bubnmuoreka [JOK
MOJIYYEHHSI CEPHOM KHCIOThI. XUMUYECKOE 3arpsI3HEHUE OKPYXKAoIIei https://m.edsoo.ru/00adec8a
Cpelbl COETUHEHUSIMU CEPhI
27 |BprancieHure MaccoBOM JOJIM BBIX01a TIPOAYKTA PEAKIIMU 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a
28 ||OOmas xapakTepuCcTUKa JIeMEHTOB VA-rpymisl. A30T, 1 bubnuoreka [IOK
pacrpocTpaHeHe B Ipupoe, GU3NUECKUe U XUMUICCKAE CBOMCTBA https://m.edsoo.ru/00adeea6
29 ||Ammuak, ero ¢pu3NYecKUe U XUMUYECKHE CBOWCTBA, TIOTYyYCHHUE U 1 bu6mmoreka [JOK
IIpUMEHEHHE https://m.edsoo.ru/00adf004
30 |IIpaxTrueckas padota Ne 3 o Teme «Ilonydyenne ammuaka, u3ydeHue 1 1 bubnuorexa [IOK
€ro CBOMCTB» https://m.edso0.ru/00adf180
‘31 HA30THa$I KHUCTIOTa, e€ (PU3nvecKre U XUMUUYECKHE CBOICTBA || 1 || H H HBI/I6J'II/IOTCK3. 1IOK
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YPaBHEHUSIM XMMHUYECKUX PEaKLUi, €CIIM OJIUH U3 PEar€HTOB COAEPIKUT
IIPUMECH

Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Konrponsusie || Tlpaktuueckue || H3y4eHUs oOpazoBaresbHbIE PECYPChHI
paboThI padoThI
| [ |Inttps://m.edso0.ru/00adf306
32 ||Mcnosb30BaHME HUTPATOB M COJICH aMMOHHMS B KaUeCTBE MHUHEPATIbHBIX || 1 bubnuorexa [JOK
ynoOpeHnii. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH CpeIbl https://m.edsoo.ru/00adf518
COCIMHEHUSIMH a30Ta
33 || @ochop. Oxcun dpocdopa (V) u pochopras kucinora, pusnueckue u 1 bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA, TOyICHUE https://m.edsoo.ru/00adf68a
34 |Hcnons3oBanue pocdaToB B KaYECTBE MHHEPAITBHBIX YI0OPEHUH. 1 bubnuorexa [JOK
3arpsizHeHHE PUPOIHOM cpeabl hochaTamu https://m.edsoo.ru/00adfc20
35 ||Yraepon, pacipocTpaHeHue B MPUpPoe, (GU3HISCKUE U XUMUYICCKUE 1 bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/00adfd9c
36 ||Oxcuapl yriaepoaa, ux (pU3UIecKre U XUMHYSCKHAE CBOMCTBA. 1 bubmuorexa [JOK
DKoJIOrHYeCcKUe MPOOIeMBbI, CBsI3aHHBIE ¢ OKcuoM yriepoaa (IV) https://m.edsoo.ru/00adfebe
37 ||[YronbHAs KHCIIOTA U €€ COJH 1 bubmuotexa [JOK
https://m.edsoo.ru/00ae006¢
38 ||[Ipaktrueckas padota Ne 4 mo Teme "[lomydeHue yriekucaoro rasa. 1 1 bubmuorexa [JOK
KagectBenHast peaxiiust Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 |[lepBoHauagbHBIC MOHATHS 00 OPraHUIECKUX BEIIECTBAX KaK O 1 bubmuorexa [JOK
COEMHEHUX yriepoaa https://m.edsoo.ru/00ae054e
40 |[KpemHuii 1 €ro CoeAMHEHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a
41 |[IpakTudeckas padora Ne 5. Pemienue sxcriepuMeHTaIbHBIX 3a/1a4 10 1 1 bubnmuoreka [JOK
TeMe «BakHelne HeMEeTAIUIbl U UX COEAUHEHUSD) https://m.edso0.ru/00ae0bf2
42 |[KontpoawsHas padota Ne3 o Teme «BakHeWIIre HEMETAILIIbI K UX 1 1 bubnunoreka [JOK
COCIIMHEHHSD) https://m.edsoo.ru/00ae0el8
43 ||O6mas xapakTepuCcTUKa XUMUYECKHX JIEMEHTOB — METAJLJIOB. 1 bubnnoreka [JOK
Merammdeckasi CBS3b U METAUINYECKasi KpUCTATHYECKas! peIETKa. https://m.edsoo.ru/00ael103e
du3nyecKue CBOKNCTBA METAJIJIOB
44 | X¥MHYEeCKHE CBOMCTBA METAIIOB. DIEKTPOXUMHUYECKUN Psilt 1 bubnuoreka [IOK
HanpsHKeHUH METauIoB https://m.edsoo.ru/00ael1156
45 ||O6mue criocoOrl mosydyeHus: Mmetamio. CriiaBsl. Berancienus no 1 bubnuorexa [IOK

https://m.edso0.ru/00ael1156
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Konrponsusie || Tlpaktuueckue || H3y4eHUs 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
46 ||[ToHsiTHE O KOPPO3UH METAIIOB 1 bubmmoreka [JOK
https://m.edsoo.ru/00ael1278
47 ||UlenouyHble METAILIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
48 ||OkcuIpl ¥ THAPOKCHIBI HATPUS U KaTUs 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
49 |[[lenoyHo3eMeNIbHBIC METAJUIbI — KaJbI[UH U MarHHM 1 bubmmoreka [IOK
https://m.edsoo.ru/00ae15e8
50 |[Baxkneiimme coeqMHEHNs KaabIs 1 bubmmoreka [{OK
https://m.edsoo.ru/00ae15e8
‘51 HO6o6meHHe U CUCTEMAaTHU3allis 3HAHUI || 1 || H H H
52 |DKEcTkocTh BOJBI U CIIOCOOBI €€ yCTPaHCHHUS 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae1886
53 ||[Ipaktrueckas padota Ne 6 o Teme "KECTKOCTh BOJIBI M METOIBI €€ 1 1 bu6mmoreka [IOK
ycrpaHeHus" https://m.edsoo.ru/00aelae8
54 |AnroMuHUN 1 bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 ||AMdoTepHbIe CBONCTBA OKCH/IA U THIPOKCUIA 1 bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
56 |XKeneso 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 ||Okcuasl, ruapokcuisl v conu xxenesa (11) u xenesa (1) 1 bubnnoreka [JOK
https://m.edsoo.ru/00ae35e6
‘58 HO606I.H€HI/IC Y CHCTEMATHU3alUs 3HaHUH || 1 || H H H
59 |[[Ipaktuueckas padota Ne 7. Penenue skcriepuMeHTaIbHBIX 33134 1O 1 1 bubnnoreka [JOK
TeMe «BakHelne MeTaubl U X COSIUHEHUS https://m.edsoo.ru/00ae3de8
60 |Bbraucienus mo ypaBHEHUSIM XUMUYECKUX PEAKITH, €CTTH OJUH U3 1 bubnuoreka [JOK
peareHToB JaH B U30bITKE WM COJAEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJU BBIX0JIa IPOAYKTa PEeaKIINH
‘61 HO606H_ICHI/IC U CUCTEMATHU3AUS 3HAHUHA || 1 || H H H
‘62 HKOHTpOJ‘IBHaﬂ pabota Ne4 o teme «BakHel11e MeTaIbl U UX || 1 || 1 H H H



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Ne Tema ypoxka | KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Konrponsusie || Tlpaktuueckue || H3y4eHUs oOpazoBaresbHbIE PECYPChHI
paboThI padoThI
| |eoenmenm L | | |
63 |BermiecTBa 1 MaTepHaibl B TOBCEHEBHOM )KH3HH YEIOBEKA 1 bubnuorexa [JOK
https://m.edso0.ru/00ae3f50
64 || XuMudeckoe 3arpsi3HEHHE OKPYKAIOIIEH cpeibl 1 bubnuorexa [JOK
https://m.edsoo0.ru/00ae4270
65 ||[Poxp XMMHHM B PEHICHUH SKOJOTHYECKHX MPOoOIeM 1 bubnnorexa [JOK
https://m.edsoo0.ru/00ae4270
66 ||Pe3epBHBIif ypok. O000IIEHHE U CHCTEMATH3aIUs 3HAHUI 1 bubmorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 ||Pe3epBHBIiT ypok. O000IIEHHE U CHCTEMATH3aINs 3HAHUH 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb33c
68 ||Pe3epBHBIiT ypok. O000IIEHHE U CHCTEMATH3aIUs 3HAHUH 1 bubmorexa [IOK
https://m.edsoo.ru/00ad9ch2
(OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 4 I 7 |



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

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KJIACC
Kon . .
T IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbLHOI MporpaMMbl
i — OCHOBHOT0 0011Ier0 00pa30BaHUA
1 ITo Teme: «IlepBoHaYANBEHBIC XUMUYESCKUE TOHSATHSDY
PacCKpBIBATh CMBICT OCHOBHBIX XMMUYECKUX MOHATHUI: aTOM, MOJIEKYJa, XUMUYCCKUN DIIEMEHT, MPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOpPOAHAS M HEOJHOPOIHAs), BAJIEHTHOCTb, OTHOCHUTENbHAS
aTOMHas M MOJIEKYJIsIpHas Macca, KOTMYECTBO BEIIECTBAa, MOJIb, MOJSpHas Macca, MaccoBasl IIOJs
11 XMMUYECKOTO 3JIEMEHTa B COCAMHEHHH, MOJLIPHBIN OO0BEM, XUMHYECKash peakius, KiacCH(uKarius
peaKIuii: peakiuu COSAMHEHUs, PEaKIUN PAa3JIOKEHUS, PEaKI[Mi 3aMellleHus, peakiud o0OMeHa, 9K30- H
SHJOTEPMHUYECKUE PEAKIIUHU, TEIIOBOM () PeKT peakiiuu, pacTBOP, MaccoBas JIOMs BellecTBa (MIPOIICHTHAS
KOHIICHTpAIlKs) B pacTBOpe
1.2 WITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHUYCCKUX MMOHATHI U NPUMCHATL OTHU TIOHATUA TIPU
' OIMCAaHUM BEUIECTB U UX IPEBpalieHUH
13 HCTIOJIB30BATh XMMUYECKYI0 CHUMBOJMKY JJISI COCTaBJICHHS (hOpMyJ BEIIECTB M YpPaBHEHHMH XMMUYECKUX
' peaximii
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO
' y4EHHs, 3aKOHA ABOTapo
15 OIPEIEISITH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTHHEHUSIX
16 KJIaCCH(HUIMPOBATH XMMHUYECKHE PEAKIIUH (II0 YHCIY M COCTABY YYaCTBYIOIIMX B PEAaKLIUU BEIIECTB, IO
' TermoBomy dddexry)
1.7 BBIYUCIISITh OTHOCHTENIBHYIO MOJNEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJHO XUMHUYECKOr0 JIEMEHTA 110 (JOPMYJIe COCIMHEHUS,
19 BBIYMCIISITH MACCOBYIO JIOJIO BEIIECTBA B pACTBOPE
110 MPUMEHSATh €CTeCTBEHHOHAyYHBIC METOIBI IO3HAHWS — HAONIONCHHWE, W3MEpeHHe, MOIEIHPOBAHHE,
' JKCIIEPUMEHT (peasyibHBIN M MBICJICHHBIH )
2 ITo Teme: «Baxkueimre npeaCcTaBUTENN HEOPTAHUUECKNUX BEIIECTBY»
2.1 PacKpBIBATh CMBICII OCHOBHBIX XUMHUECKHX ITOHSATHH: OKCHI, KUCIIOTa, OCHOBaHHE, COIb
2.2 OIPEIENSTh IPHHAJISKHOCTD BEIMIECTB K ONPEACIEHHOMY KIIacCy COeIMHEeHHH 1o hopMynam
2.3 KIIACCH(HIIMPOBATH HEOPTaHHUECKHIE BENIECTBA
24 XapaKTeprU30BaTh (OIMHICHIBATH) OOIIIIE XUMUIECKIE CBOHCTBA BEIIECTB PA3IHMYHBIX KIIACCOB, TOATBEPIKAAs
' OITMCAHNE MTPUMEPAMH MOJIEKYISIPHBIX YPaBHEHUH COOTBETCTBYIOMINX XMMAYECKUX PeaKIIni
25 MIPOTHORUPOBATH CBOIMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH
' MIPOTEKAHM XAMHUYECKIX IIPEBPALICHUH B Pa3TUYHBIX YCIOBHIX
CIIEIOBATh IMPaBHJIAM ITIOJB30BAHUS XMMHYECKOH TOCYHOH M J1aOOpaTOpHBIM O0OpYIOBaHWEM, a TaKKe
MpaBmiIaM OOpaIIeHus C BEMIECTBAMH B COOTBETCTBHH C MHCTPYKIHSMH II0 BHIITOJHEHUIO TAOOPATOPHBIX
XUMHYECKHX OIBITOB 10 TMOJYYCHHIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAa W KHCIIOpOJa),
2.6 MPUTOTOBJICHUIO PACTBOPOB C OMPENETEHHON MAacCOBOM JTOJIEW pacTBOPEHHOrO BEIIECTBA, INIAHUPOBATh U
MIPOBOANTH XAUMHAYECKUE 9KCTIEPUMEHTEI
[0 Paclo3HABAHUIO PACTBOPOB IIETOUCH M KUCIOT C IMOMOIIBI0 WHAWKATOPOB (JakMmyc, (eHondranenH,
METHUJIOPAHX U JIPYTHE)
2.7 MIPOBOANTH PACUETHI IO YPABHEHHUIO XUMHUIECKOH peaKIInu
3 ITo Tteme: «llepmomnueckuii 3axkoH u llepmonnueckass cucrema XuMudeckux snemeHtoB [l U.
MengeneeBa. CTpoeHHEe aTOMOB. XUMHUYecKasi CBs13b. OKHCINTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIHID)




HpOB::)(:IHeMOFO IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHs OCHOBHOI 00pa30BaTebHOI MPOrpaMMbI
e —— OCHOBHOT0 00111er0 00pa30BaHuA
PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKHX MOHSTHH: SAPO aTOMa, IEKTPOHHBIA CIIOH aToMa, aTOMHast
3.1 opOuTanb, paguyc aTroMa, XHMHUYecKas CBs3b, MOJSIpHAsT M HENONApHAs KOBAJEHTHAs CBA3b,
JIEKTPOOTPULIATENILHOCTh, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, CTEIIEHb OKUCIICHUS
3.2 KJIaCCU(HIMPOBATH XUMHUYECKUE 3TIEMEHTBI
OIHUCHIBATh M XapaKTepu3oBaTh TaOnuuHyto (Gopmy Ileproandeckoi cUCTEMBI XUMHUECKHUX 3JIEMEHTOB!
3.3 pasnuyaTh MOHATHS «IJIaBHAs MOArpymnma (Arpymnmna)» u «mobdounas noarpynna (brpynma)», «Mansie» u
«OonpIINE) TePHOABI
packpsiBaTh cMbicn [lepumoandeckoro 3akoHa JI.M. MenpaeneeBa: IEMOHCTPHpPOBAaTh ITOHUMAHHUE
3.4 MEPUOANYECKOM 3aBHCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT UX MojokeHus B I[lepuomuueckoit
CHCTEME
COOTHOCHTH O00O3HAuUCHMs, KOTOphle HMMeloTcs B Tabmuie «lleprmoamdeckass cucremMa XUMHYECKUX
35 aneMmeHToB J[.WI. MenaeneeBay ¢ UUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHX
' 3JIEMEHTOB (cocraB u 3apsa aapa, ob1ree YHUCII0 9JIEKTPOHOB
U paclpeieeHUE UX 0 3JIEKTPOHHBIM CJIOSM)
3.6 OIPEEISTh CTENICHb OKUCIICHHS HJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
3.7 ONIPEACIIATh BUJ XUMUYECKON CBs3U (kxoBasieHTHAS u WOHHAas)
' B HCOPraHNM4YCCKUX COCANMHCHUAX
9 KJIACC
Kon . N
R IIpoBepsieMble npeaAMeTHDbIE Pe3y/JIbTAaThl 0CBOEHNsI OCHOBHOI 00pa30BaTebHOI MPOrpaMMbI
T OCHOBHOTI0 00111er0 00pa3oBaHusA
1 ITo Teme: «BemiecTBO 1 XUMHUYECKasi pEaKIIHsD)
pPacKpBIBaTh CMBICI OCHOBHBIX XHUMHUYCCKHX MOHSATHH: pacTBOp, OJICKTPOIHTHI, HEIJICKTPOIUTEHI,
ANEKTPOIUTHIECKAs AUCCONMAINS, PEAKIIMH HOHHOIO OOMEHa, KaTalu3aTop, XUMHYECKOe PaBHOBECHE,
11 oOpaTuMble W HEOOpaTHMbIC pEaKINH, OKHCIHTEIFHOBOCCTAHOBUTENIFHBIE PEAKLIUHM, OKHUCIUTENb,
' BOCCTaHOBHTEINIb, OKHCJICHHE § BOCCTAHOBIICHHE, AJUIOTPONUS, aM(OTEpHOCTb, XUMHUYECKas CBS3b
(xoBaNeHTHAsl, WOHHAS, METAJIMYECKas), KPUCTAJUIMYEeCKasi pPemIérka, CIUIaBBI, CKOPOCTh XHMHYECKOM
peaknuu
12 WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX IIOHATHA M TPUMEHATh STH TOHATHS IIpU
' OITMCAHNY BEIIECTB U MX MPEBPAIICHUH
13 COCTaBJITH YPAaBHEHHUS ODIEKTPOIUTHUSCKOM MUCCOMMANMHN KHUCIOT, MIeJoueil M COollei, IOJIHbIe
' W COKpaIlléHHBIC YPaBHEHUS PEaKIUi HOHHOIO OOMeHa
14 pPacKpBIBaTh CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIHH IMOCPEACTBOM  COCTABIICHUS
' AIIEKTPOHHOTO OaNaHCca ITHX PeaKIUid
1.5 MIPOBOANTH PACUETHI IO YPABHEHHUIO XUMUIECKOH peaKIinu
2 ITo Temam: «Hemerammsl U UX coeTMHEHUS» U «MeETaluTbl U MX COCIMHCHISD)
XapaKTepu30BaTh (OMUCHIBATE) OOIIME W CreNU(UISCKHe XUMHUYECKHE CBOMCTBA MPOCTBHIX W CIOXKHBIX
2.1 BEIIECTB, TOATBEPKIas ONMMCAHHE IIPUMEPaAMH MOJEKYISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAUMAYECKUX PEaKIui
99 COCTaBIIATH YpPaBHECHUS pEaKIHi, IOATBEP)KIAIONINX CYIIECTBOBAHHE TE€HETHYECKOH CBSI3H MEXIY
' BEIIECTBAMH PA3INIHBIX KIIACCOB
93 MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTU OT HUX CTPOEHUS,, BO3MOXKHOCTH IPOTEKAHUS
' XMMUYECKUX NPEBPAIICHUN B PA3IUUHBIX YCIOBHSIX




HpOB::)(:IHeMOFO IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHs OCHOBHOI 00pa30BaTebHOI MPOrpaMMbI
e —— OCHOBHOT0 00111er0 00pa30BaHuA
CIIeI0BAaTh MpPaBUJIAM IIOJIb30BAHUS XMMHUYECKOH MOCYROH M J1aGOpaTOpHBIM 00OpPYIOBaHUEM, a TAKXKe
94 IpaBHJIaM OOpaleHus ¢ BEIeCTBAMU B COOTBETCTBUH C MHCTPYKIMSMH IO BBHIITOJIHEHHIO J1aOOPAaTOPHBIX
' XMMUYECKUX OIBITOB MO MOIYyYCHHUIO U COOMpPAHHIO ra3000pa3HbIX BELIECTB (aMMMAKa U YIJIEKUCIOrO
rasa)
MIPOBOJUTh PEaKLUU, IOATBEPKIAIOIINE KAauyeCTBEHHBIM COCTaB pPa3jIMYHBIX BEIECTB: pAacCIO3HABATh
95 OIBITHBIM TNyTEM XJIOpUA-, OpOMHI, HMOAMM, KapOoHaT, ¢ocdar, CHINKAT, Cylb(haT, T'MIPOKCHUANOHBI,
' KaTHUOHBl aMMOHHUsS, HOHBl U3y4YEHHBIX METaJlIOB, IIPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB
3 ITo Teme: «XuMHs U OKpyIKaroLias cpega»
3.1 PacKpbIBaTh CMBICT OCHOBHBIX XnMuueckux noHstuid: [1JIK BeniecTBa; KOppo3usi METAJIJIOB
IPUMEHSATh OCHOBHBIE OIEpaIlMy MBICIUTEIBHON NEATEIBHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 00-
3.2 o0IIleHNe, CHCTEeMAaTH3alllIo, BBIABICHHE NPUYMHHO-CIEACTBCHHBIX CBS3eil — JUIS M3Y4eHHs CBOICTB
' BEILIECTB U XUMHUYECKUX PEaKIIMi; eCTeCTBEHHOHAYYHbIE METO/BI MTO3HAHUS — HAOIIONECHHUE, U3MEPEHHE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (PeasibHbIN U MBICICHHBIN)

MNMPOBEPSAEMBIE 2JIEMEHTbBI COAJEPKAHUSA

8§ KVIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

1

HepBOHaanBHBIC XUMHUYECKHUEC ITOHATHUA

11

[Mpenmer xumuu. Poias XxuMuu B )XKM3HU YellOBEKa. XUMHs B CHCTeMe HayK. Tena m BemecTBa. Dusznyeckue
CBOMCTBA BENIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB

1.2

[TonsiTve 0 MeToax mo3Hanus B xuMuu. Yucteie BenectBa 1 cMec. CriocoObl pa3JieNieHus CMecei

1.3

ATOMBI M MOJIEKYJbl. XUMUYeckue ieMeHTbl. CUMBOJIBI XUMHYECKUX 3J€MEHTOB. IIpocTble M ClOXHBIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumuaeckas (bopMyna. BaneHTHOCTb aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.
OtHocuTenbHass aTomHas Macca. OTHOCHUTEITbHas MOJICKYJIIpHast Macca. MaccoBas J0JI4 XUMHYCCKOI'O
9JICMCHTA B COCANMHCHUN

1.5

KonmaectBo BemectBa. Monb. Mossipast Macca. B3aumocBsI3p KOMMYecTBa, MAcChl M YHCIA CTPYKTYPHBIX
eIMHUI BemecTBa. PacuéTel mo ¢popMynaM XMMUYECKHX COeTHHEHUI

1.6

Ouznyeckne M XUMHYECKHE SBICHHUA. XHUMUYECKas peakius W e NPH3HAKA. 3aKOH COXPAHEHHUS MAacChl
BelIeCTB. XWUMHYCCKHE YpaBHEHHs. Kiaccupukaiums XUMHUYCCKUX pEaKIUil (COCAMHEHHUS, DPa3IIOKCHHUS,
3aMelIeHHs], 0OOMEHA)

1.7

XUMHYECKAH DKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IIOCYHOH, C MpaBWiIaMd paloTHl B JabopaTopuu U
npuéMaMu oOpallleHHs ¢ JIA0OpaTOpHBIM O0OpYJIOBaHWEM, HM3Y4YCHHWE W ONHCAaHUuEe (U3UIECKUX CBOKMCTB
00pa3IoB HEOPraHWMYECKUX BEIIECTB, HaOMoIeHHe (pU3NIecKuX (IIJIaBJICHHE BOCKA, TasHHE JIbJia, pACTHPAaHUE
caxapa B CTyIIKe, KUIICHHE W KOHICHCAIMA BOIBI) M XUMHYECCKUX (TOpEHHE CBEYH, MPOKAJIHBAaHHE METHOU
TIPOBOJIOKH, B3aHMMOJCHUCTBHE MeJla C KUCIIOTOH) SBIICHHUH, HAOMIONCHNE W ONMHMCaHWE MPU3HAKOB MPOTEKAHUS
XAMUYECKIX peaknnil (pa3lIoKeHHe caxapa, B3aUMOJCHCTBHE CEpHOH KHCIOTHI C XJIOPHIOM Oapus,
pasnoxxenne ruapokcuna Meau(ll) mpu HarpeBaHWHW, B3aMMOJEHCTBHE *kelie3a ¢ pactBopoM coim memu(Il),
H3y4YeHHE CIIOCOOOB pa3/IeieHus CMecel (¢ IMOMOIIBI0 MarHuTa, (PHIBTPOBAHIE, BHITAPUBAHIE, TICTHILISIII,
xpoMaTorpadus), IpoBeACHNE OYUCTKA TOBAPEHHOHN CONM, HAOMIOICHIE U ONICAaHIE Pe3yIbTaTOB MIPOBEICHNUS
OITBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHsI MACChI, CO3MaHue MOJEIeH MOIEKYH (IIapOCTePKHEBBIX)

Baxueiimme MMPEACTABUTCIIN HCOPraHMYCCKUX BEIICCTB

2.1

Bozayx — cmech ra3zos. CocraB Bozayxa. Kucnopon — aneMeHT U nmpoctoe BemecTBo. HaxoxieHue kuciopona
B mpupoje, (U3NUECKHe U XMUMHUYECKHEe cBoiicTBa (peakumu ropenus). Oxcumpl. [IppMeHeHne KHUCIOpOa.




Kox

ITpoBepsieMblii 3JIEMEHT COEPKAHUSA

CriocoObl mony4eHusl KUCIopoAa B JabopaTopuu M MPOMBILUIEHHOCTH. KpyroBopoT Kuciopoaa B MpUpPOZE.
O30H — aJUI0TpONHAA MOAU(HUKAIHS KHCIOPOAa

2.2

TemnoBoit 3dekT XuMuveckol peakiuu, TEPMOXUMHUYECKUE YPaBHEHHS, IK30- U SHJIOTEPMUYECKHUE PEaKIUu.
TomnuBo: yronb U MeraH. 3arpAa3HEHUE BO3AyXa, YCUJIEHHE MapHUKOBOro 3(ddexra, pazpylieHue 030HOBOIO
CII0sI

2.3

Bomopon — anemeHT u mpocroe BemecTBo. HaxoxkaeHue Bomopoma B mpupone, (usuueckue M XUMHYECKHE
CBOICTBa, TPUMEHEHHUE, CI0c0o0bI omydeHus. Kucmorel u comu

2.4

MonspHblil 00bEM razos. PacyéTsl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

duznueckue cBoiicTBa Boapl. Bonma xak pactBoputens. PactBopsl. HachleHHbBIE 1 HEHACHIIIIEHHBIE PACTBOPBI.
PactBopuMocTh BemiecTB B Boje. MaccoBasi J0Js BeIIeCTBA B pacTBOpe. XHWMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanusi. Porb pacTBOpOB B IpHpOJie U B KMU3HH 4elioBeka. KpyroBopor BoIbl B Ipupoje. 3arpsi3HeHne
MpUPOIHBIX BoJ. OXpaHa M OYMCTKA IMPHPOAHBIX BOJ

2.6

Knaccuguxanuss Heopranuyeckux coeguHeHuil. Oxcuapl. Kimaccudukaruss OKcHAOB: coieoOpasyromue
(ocHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U Heconeobpasyrwomue. HomeHknarypa oxcumoB. dusmdeckue u

XUMHYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuoB

2.7

OcHoBanus. Kimaccudukaryst ocHOBaHMIA: MIETOYN M HEPACTBOPHMBIE OCHOBaHU. HoMeHKnaTypa ocHOBaHHI.

dusnyeckue 1 XMMUYECKHE CBOKMCTBA OCHOBAaHUM. [Toiyuenue ocHoBaHUi

2.8

Kucnotsl. Knaccudukarms kucinor. Homenknatypa kucinot. @usndeckne 1 XUMHYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHocTH MetaysioB H.H. bekerosa. [Tomyuenue kucnor

29

Conu. Homenknatypa conei. @u3znueckue U XUMHUYECKHE CBOMCTBa conel. [Tomyuenue coneit

2.10

I'enernyeckas cBsA3b MCXKIY KJIaCCaMH HCOPraHNMYCCKUX COC}II/IHCHI/Iﬁ

2.11

XUMHYECKUH SKCHEPUMEHT: KaueCTBEHHOE OIpE/eICHUE COACPKaHMSA KHCIOpoda B BO3LyXe, IOIyUCHHE,
cobupaHue, paclo3HaBaHHE W H3YYCHHE CBOMCTB KHCIOpOJa, HAOIIOAEHHWE B3aMMOICHUCTBHS BEIECTB C
KHCJIOPOJIOM W YCIIOBHS BO3HHKHOBCHHS W NPEKPALICHUS TOpeHHs (Tokapa), 0O3HAKOMIICHHE ¢ OOpaslamu
OKCHJIOB WM OIMCAaHHWE MX CBOMCTB, IOJIy4EHHE, COOMpaHUe, PacHo3HABAHWE W M3yYEHHE CBOWCTB BOAOPOIA
(ropenue), B3aumojeiicteue Bogopoaa ¢ okcuaoM Meau(ll) (Bo3MOKHO UCTONB30BaHHE BUACOMATEPUATIOB),
HabJroieHne 00pa3loB BEIIECTB KOMMYECTBOM | MOJIb, HCCIEIOBAaHNE OCOOCHHOCTEH PaCTBOPEHHS BEUIECTB C
pa3TUYHON PAacTBOPUMOCTBIO, TIPUTOTOBJICHHUE PACTBOPOB C OMPECIEHHON MacCOBOM J10Jied pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTaIaMH (HaTpueM M KaiblueMm) (BO3MOXKHO HCIONB30BaHKE
BHJICOMATEPHAJIOB), ONPEICIICHHE PACTBOPOB KHUCIOT H HIEJOYEH C ITOMOIIBI0 MHIUKATOPOB, MCCIEIOBAHIEC
00pa3IoB HEOPTraHWYECKUX BEIISCTB PAa3IMYHBIX KJIacCOB, HAONIONCHHWE M3MEHEHHS OKPACKH WHAMKATOPOB
B pacTBOpax KHCJIOT M IIENIoYel, n3ydeHne B3aumojieiicTeus okcuaa meau(Il) ¢ pacTBopoM CepHOM KHCIIOTHI,
KHCIIOT C METaJUIaMH, PeaKIni HeHTpaIH3aIlid, OJyIeHIe HEPACTBOPUMBIX OCHOBAHHH, BHITECHCHHE OJJHOTO
MeTajula IPYTUM U3 PacTBOpa COJH, PEIICHHWE AKCIIEPHMEHTAJIBHBIX 33/1a4 1Mo TeMe «Baxneimme Kiraccel
HEOPraHWYECKUX COCTITHEHUID

[Teprogmueckuit 3akoH u [lepnonnueckas cuctema xumudeckux dnmeMenToB J[ .. MenaeneeBa. CtpoeHue

aToMOB. XUMU4eckas cBs3b. OKHCINTEILHO-BOCCTAHOBUTEILHBIE peaKknun

3.1

[lepBrie TOMBITKM KiIacCH(PUKAIINKA XUMHYECKHX ODJIEMEHTOB. [lOHATHE O Tpymmax CXOHHBIX AIIEMEHTOB
(ImemovyHbIe W IIENOYHO3EeMETbHBIE METAIUIbl, TAIIOTCHBI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT

aM(pOTepHBIE OKCHIIBI U THPOKCHIBI

3.2

Ilepuognuecknii  3akoH. llepmonmnmueckas cucrema  xumuueckux  anemeHTtoB  J[.M. Mengaeneesa.
Koporkonepnonnas u mmuHHOMEpuonaHas (opmel Ileprmomnyeckoil CHCTEMBI XHMHUYECKHX HJIEMEHTOB
H.N. Menneneesa. Ilepuoasl u rpynnbel. @U3HUECKUH CMBICT HOPSAKOBOIO HOMEpPA, HOMEpPOB Mepuoaa M

IPYIIIBI 3JIEMEHTA

3.3

Crpoenne atoMoB. CocTaB aTOMHBIX saep. M30otombl. DnekTpoHbl. CTpoeHne IIEKTPOHHBIX 000JI0UEK aTOMOB
nepBeix 20 xumuueckux dnmeMeHToB [lepmommueckoit cucremsr .M. MengeneeBa. XapaktepucTuka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxxkenuto B [lepuognueckoit cucreme /.M. Menaeneesa

3.4

BaKOHOMepHOCTI/I HU3MCHCHHA paguyCa aTOMOB XUMHWYCCKUX 3JICMCHTOB, MCTAJJIMYCCKUX U HEMCTAJUIMYCCKHUX
CBOMCTB 10 rpynnaM "W 1Iepuogam. 3HaucHHE Hepnozmqecxoro 3aKOHaA H HepHOI[H‘IeCKOﬁ CUCTCMBbI




Kox

ITpoBepsieMblii 3JIEMEHT COEPKAHUSA

XUMHUYCCKUX DJICMCHTOB JJIs1 PA3BUTHUA HAYKU U IPAKTUKHU. Z[I/I MeneneeB — y‘-IéHI)II\/'I U rpaxJaHuH

3.5

Xumndeckas cBs3b. KoBaneHTHas (HOJ'ISIpHaSI n HeHO.]'IHpHaH) CBA3b. 3HeKTpOOTpHHaTeJ’IBHOCTB XUMHUYCCKHUX
ajieMeHTOB. loHHas CBSI3b

3.6

Crenenp okuciaeHus. OKUCIUTEILHOBOCCTAHOBUTEIBHEBIC pcaknuu. Hpoueccm OKHCJICHHA U BOCCTAHOBJICHHA.
OKHUCIUTEIN U BOCCTAHOBUTEIU

3.7

XUMHYECKUN HKCIIEPUMEHT: H3ydeHHE OOpas3IoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
THJPOKCUIA LIMHKA C PAacTBOpaMM KHCJIOT M ILEJIOYeH, MPOBEJICHUE OIBITOB, MIIIOCTPUPYIOIIUX NPUMEpHI
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue, peakiiuy pa3aoKeHHsl, COeTUHEHNU)

9 KJIACC

Kon
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Bemnectso u xumuueckas peaxuus. Ilopropenue

11

Iepnonnueckuit 3akoH. Ilepuommueckast cucrema xumudeckux suiemeHtoB J[.M. Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MCHEHHMH CBOWCTB XMMMYECKHX 3JIEMEHTOB INEPBBIX TPEX MEPHOAOB, Kaus,
KaJgblMsl M HMX COCOUHEHUI B COOTBETCTBUU C IIOJNOXKEHHMEM »HieMeHTOB B Ilepmonmmueckoil cucreme u

CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUABl XMMHUYECKOH CBsI3U. THUIMBI KPUCTAIIMYECKHX PEUIETOK, 3aBUCHMOCTH CBOMCTB
BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHJA XMMHUYeCKol cBs3H. Kitaccudukarwst 1 HOMEHKIaTypa
HEOPraHWYECKHUX BEIECTB (MEXIYHApOIHAS U TPUBHAIbHAS). XMMHUYSCKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS

K pa3JInYHbIM KJIacCaM HECOPraHUYCCKUX COC}II/IHCHI/Iﬁ, TCHECTHYCCKas CBA3b HCOPraHMYCCKUX BCUICCTB

1.3

Knaccuduxanuss XUMHYECKUX pPEakIHi MO PasIHYHBIM IpH3HaKaM (M0 YHCIy M COCTaBy y4YacTBYIOUIMX B
pEaKIny BEIIECTB, MO TEIIOBOMY 3(P(EeKTy, 110 H3MEHEHHIO CTETICHEH OKHCICHUS XUMHUYECKUX JJIEMEHTOB, IO
0o0paTUMOCTH, MO YYACTHIO KaTaau3aTropa). OK30- M SHIOTEPMHUYCCKHE PEAKIUH, TEPMOXUMHIUYCCKHE
ypaBHeHUs1. [loHATHE 0 CKOPOCTH XMMHYECKON peaKInu

1.4

[ousTHe 00 0OpAaTHMBIX W HEOOPATHMBIX XUMHUYECKUX peakiusx. [IoHsATHEe 0 TOMOTEHHBIX U T'€TepOreHHBIX
peakuusx. IlonsaTre o xumuueckoM paBHOBecHU. DaKTOpBI, BIAMAIOIIME HA CKOPOCTh XUMUYECKOM peakiuu U
I10JIOKEHUE XMMHUECKOI'0 PABHOBECHSI

1.5

OKHCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMH, JJIEKTPOHHBII OalaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHON
peakiuu. CocTaBieHrne ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi C HCIOIB30BAHHEM METOIa
AJIEKTPOHHOT'0 OallaHca

1.6

Teopust 37AEKTPOMUTHIECKON TUCCOUMANNHA. DIEKTPOIUTHI M HEANNEKTPoiauThl. KaTnonsl, annonsl. Mexanusm
JUCCOLIMALIMM BEUIECTB C pa3IMYHBIMU BHUIAMHM XUMHUecKOW cBs3u. CreneHp nucconuanuu. CuibHbBIE U
crnabble IEKTPONIUTHL. Peakiin noHHOrO 0OMEHa. Y CIOBHS IPOTEKAHUS PEaKIiii HOHHOTO OOMEHa, ITOTHBIE I
COKpallléHHbIC HOHHBIC ypaBHEHHS peakiuii. CBOWCTBA KUCIIOT, OCHOBAHUU M COJICH B CBETE MPECTaBICHUH 00
JNEKTPOIUTUYECKOHN nucconuanuy. KauecTBeHHbIe peakiiy Ha HOHBL. [IoHsATHE 0 THIpou3e comel

1.7

XUMUYECKUN D3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJENAMU KPUCTAUIMYECKUX PEIIETOK HEeOpraHu4ecKux
BEIIECTB — METAJUIOB M HEMETAIIOB (TpaduTa U aaMasa), CIIOKHBIX BEUIECTB (XJIOpUIa HATPHs); HCCIEIOBAHIE
3aBHCHUMOCTH CKOPOCTH XHMHYECKOM peaknmud OT BO3ACHCTBHA PpA3NUYHBIX (HAaKTOPOB; HCCIEIOBAHHE
AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIECcca IUCCOMMANNN KUCIOT, Ieodell U comeill (BO3MOXKHO
HCIOJIb30BAHNUE BHUIEOMATEPHANIOB); IPOBEACHHE ONBITOB, MIIIOCTPUPYIOLIUX PU3HAKY POTEKAHUS peaKiuil
noHHOTO oOMeHa (0Opa3oBaHHE OCalKa, BEINENICHHE ra3a, 00pa3oBaHUE BOIBI); OMBITOB, MILTIOCTPUPYIOMINX
MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEakuid (TOpeHHe, peaKkIud pa3lIoKEHHs, COCTUHCHUS);
pacrno3HaBaHHE HEOPraHWYECKUX BEILECTB C IIOMOIIbI0 KAayeCTBEHHBIX pEaKUMd Ha HWOHBI;, peLIeHHE
9KCHEPUMEHTAIBHBIX 3a/1a4

Hewmeramnsl u UX coefMHEHUS

2.1

06]1[8.5{ XAPAKTCPHUCTHKA TaJIOICHOB. OcobeHHOCTH CTPOCHUA aTOMOB, XapPAKTCPHBLIC CTCIICHHM OKMCIICHHUA.
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CTpOeHI/Ie u (1)I/I3I/I'-IGCKI/IC CBOIiCTBa IIPOCTBIX BEHICCTB — I'aJIOTCHOB. XuMu4yecKue CBOMCTBa Ha mpruMepe xXjopa
(BSaHMOI[eﬁCTBHe C MCTalllaMHi, HEMCTAJlJIaMH, menoanH). XJ'IOpOBOI[OpOI[. ConsHas KHCJI0Ta, XUMHUYCCKUC
CBOﬁCTBa, NoJIy4YeHHUue, IpuMEHCHHUC. I[CI\/'ICTBI/IC XJIOpa 1 XJIOPOBOAOPOJAa HAa OpraHMU3M YCIOBCKA. Baxneiiiue
XJIOpU bl U UX HAXOXJACHUE B IIPUPOJC

2.2

OOmrass xapakTepucTuka 371eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC CTEICHU
okucienns. CtpoeHue W (HU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOIA M CEphbl. AJIIOTPOIHBIC
MoOH(UKAIUE KUCIOpoaa M cepbl. XMMHUYECKUE CBOIMCTBa cepbl. CepoBOIOPON, CTpOcHHE, (QU3UUCCKUE H
XMMHUYECKHe CBOMCTBA. OKCHIIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIIoTa, (pusnyueckue
U XHMHUYECKHE CBOWCTBa (OOINME KaK MPENCTaBUTENs Kilacca KHCIOT H crenupudeckue). XUMHUYCCKHE
peakiuy, JeKAIMe B OCHOBE MPOMBIIUICHHOIO Crocoba moiaydeHus cepHoil kucnothl. [Ipumenenue. Conu
CCPHOM KHCIIOTHI, KAYECTBEHHAS Peakius Ha CcyabdaT-uoH. HaxokaeHue cepsl U € COSIMHCHUN B MPHUPOJIE.
XuMHYECKOe 3arps3HCHUE OKPYKAIOIICH Cpelbl COSAMHEHUSMH cepbl (KHUCIOTHBIC MOXIH, 3arps3HEHHE
BO3/1yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHUS

2.3

OO0mas xapakTepucTHKa 37IeMeHTOB VA-rpymibl. OCOOGHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE CTEIEHH
OKHCTICHHsI. A30T, paclpocTpaHeHue B Mpupoje, Gu3nueckne U XMMHYECKue cBoicTBa. Kpyrosopor azora B
npupojie. AMMHaK, ero Gpu3nuecKkne U XMMHUYECKHe CBOMCTBA, MOMydeHrue U npuMmenenrne. Conu aMMOHHS, UX
(usnyeckne U XUMHUYECKHE CBOMCTBa, NMpuMeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHHMsS. A30THas
KHCJIOTa, €€ Tony4yeHue, Gu3nueckrue U XUMHYECKUE CBOMCTBA (0OIIMe KaK MPEACTaBUTENs Kiacca KUCIOT H
cnenuduueckue). Vcrmonb3oBaHHEe HUTPATOB U COJE aMMOHHS B KayeCTBE MMHEPAIbHBIX YIOOpEHUHN.
XVWMUYECKOE 3arps3HCHHE OKPYXKAIONIeH Cpelbl COSAMHECHUSMH a30Ta (KHCIOTHBIC JOXKAH, 3arps3HEHHE
BO3/1yXa, TOYBBI U BOJIOEMOB)

2.4

docdop, amnorponHbie MoguduKanuu Gochopa, puzndeckue u xummudeckue cpoiictsa. Okenn dpocdopa(V) u
tdbochopHas kucnora, puzndeckre 1 XMMUIECKHE CBOMCTBA, Toiny4yeHue. McmonszoBanue hocdaTtoB B kKauecTBe
MUHEPAIBHBIX YIOOpEHHHA

2.5

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE CTEIICHU
OKHCIICHHSL. YTIEPOA, aITIOTPOITHBIE MOAN(DUKAINY, PACTIPOCTPAHEHHUE B IPUPOIE, PU3HUECKHE 1 XUMHUCCKHE
cBoiicTBa. Ancopbiusi. Kpyrosopor yriepona B npupogae. OKcuabl yriaepona, ux Qu3n4ecKue U XMMHUYCCKHE
CBOICTBa, NEHCTBHME Ha JKUBHIC OPraHW3MEI, IOJYYCHHE W MpPUMEHEHHE. OKOJIOTHYECKHE IPOOIEMEI,
CBsI3aHHBIE ¢ OKcuaoM yriepona(lV); rumoreza rio0anbHOro MOTEIJICHHUS KIMMAaTa; MAapHUKOBBIA 3()(dEKT.
VYronpHas Kucimota M e€ comd, uX (U3MUECKHEe M XUMHYECKHE CBOICTBA, IONyYeHHE W IpPUMEHEHHE.
KagectBennass peakmusi Ha KapOoHaT-WOHBL. Mcnomp3oBanme KapOOHATOB B OBITY, MEIWIIMHE,
MIPOMBIIIUIEHHOCTH M CEITLCKOM XO35HCTBE

2.6

[lepBoHaUaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCOMHEHUSIX yriepojaa (MeTaH, 3TaH, STHIICH,
alleTWJICH, JTaHON, TIHIEPHH, YKCycHas Kucmora). WX coctaB m xummmueckoe crpoeHue. llomstue o
OMOJIOTMYECKH BAaXKHBIX BEIIECTBAX: JKMpax, Oelkax, yriieBoJax — W WX PONA B JKA3HH YeEIOBEKa.
MatepualibHOE €IMHCTBO OPraHNYECKUX M HEOPraHUYECKUX COeTMHEHUIM

2.7

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, TMonydeHHe M mnpuMmeHeHune. COeMHEHUs] KPEMHUS B
npupone. OOmme mnpenacraBieHuss o0 okcuae KpemHHsI(IV) W kpemHHeBOH kucnore. CHIMKATH, WX
MCIIOJIb30BaHUE B OBITY, MEAHUIIMHE, MPOMBIILICHHOCTH. BakHEHIe CTPOUTEbHBIE MAaTepUaNbl: KePaMHKa,
CTEKJI0, IIEMEHT, OCTOH, jkene300eToH. [TpobieMbl 6e30I1acHOro MCIOb30BaHUs CTPOUTEIBHBIX MaTCPHAJIOB B

MOBCEIHEBHOM KN3HHU

2.8

XUMHYECKAH HKCIEPUMEHT: H3yUeHHE OO0pa3loB HEOPraHWMYECKUX BEIECTB, CBOHCTB COJISTHOH KHCIIOTEHI;
MIPOBEIICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPHI-MOHBI U HAONIOJCHHE NPH3HAKOB WX IMPOTEKAHUS; OIBITHI,
OTpakaroure QU3NIecKne U XHMHUECKAE CBOWCTBA TaJIOTEHOB M WX COSNUHEHUH (BOZMOXXHO HCIIONIE30BAHHE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3aMH XJIOPHIIOB (TaIOT€HUIOB); 03HAKOMIICHHE ¢ 00pa3laMu CEepbl
u e€ coelWHEHHAMH (BO3MOXKHO HCIIONB30BaHHE BUICOMATEPHAJIOB); HaOIIOJCHUE Tporiecca OOyTITUBAHUS
caxapa IoJI JIeicCTBHEeM KOHIICHTPHPOBAHHOW CEPHOMN KHUCIIOTHI; H3yUeHHE XUMHUYECKAX CBOMCTB pa30aBICHHOM
CCpHOH KHCJIOTHI, INPOBEACHHE KAYCCTBCHHOW peakIuu Ha Cyib(arT-uoH U HAOJIOJCHHWE NpU3HaKa €
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PU3MYECKHMH CBOMCTBaMHU a30Ta, (ocdopa m MX coemuHEHUH (BO3SMOXKHO
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WCTIONB30BaHUE BUIEOMATEPUANIOB), 00pa3aMy a30THEIX U (HocGOpHBIX yHoOpeHHH; oiaydeHue, coonpanue,
pacro3HaBaHUE U H3yUCHHE CBOMCTB aMMHAKa; IPOBEICHUE KAaYECTBEHHBIX pEaklUil Ha MOH aMMOHHUS U
¢docdar-noH u n3ydeHne NPU3HAKOB UX IMPOTEKAHHS, B3aNMO/IEHCTBHE KOHIICHTPHPOBAHHOMN a30THOI KHCIIOTHI
C MeAbl0 (BO3MOXKHO HCIIONB30BaHUE BHUAEOMATEPUANIOB); U3yYEHHE MOJENEH KpUCTAIIMUECKUX PelIETOK
anMasa, Tpadura, ¢ymIepeHa; O3HAKOMIGHHE C MpPOIECCOM aJcopOIMK  PacTBOPEHHBIX  BEIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NpPOTHBOrasa; MOJTyueHHE, COOMpaHHUE, paclo3HABAaHUE U U3yUCHHE
CBOICTB YIJIEKHCIIOIO ras3a; IIPOBEJCHUE KaUeCTBEHHBIX PEeaKIUil Ha KapOOHAT- M CHJIMKAT-UOHBI U H3ydCHHE
MPU3HAKOB MX IIPOTEKAHUS; O3HAKOMJICHHE C IPOAYKIMEH CHUIMKATHOM IPOMBIIUICHHOCTH; peIlIeHUe
9KCIIEPUMEHTANIBHBIX 33J1au 10 TeMe «BaxkHeiue HeMeTauIbl U UX COSAUHCHUS»

MeTajisl ¥ UX COeIMHEHUS

3.1

OO1m1as XxapaKTEepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX NoJoKeHus B Ilepuonuueckoit
cucreMe xumuueckux oanemeHToB JI.M. MenzaeneeBa ucrpoeHuss atomoB. CTpoeHHE METaJIOB.
Merannuueckas CBS3b M METAJUIMYECKash KPUCTAIUTMYECKasl peléTka. DIEeKTPOXUMUYIECKUI psii HAIPsDKEHUN

MCTaJIJIOB

3.2

dusnueckne U XMMHUECKHE CBOMCcTBA MeTanoB. Obmme crnoco0s! monydeHus MeTamios. IloHsTre 0 Koppo3un
METaJIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTaslb, YyT'yH, AIOPATIOMUHUM, OPOH3a) U UX

MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH

3.3

[lenounsie metamnsl: nonoxkenue B I[lepuognueckoit cucreme xumuueckux siemeHToB J[.M. Menneneesa;
CTPOCHHE MX aTOMOB; HaXOKJeHHUE B mpupoje. Puzndeckre 1 XUMHUECKUE CBOMCTBA (Ha MpUMepe HATPUS U

KaJ'II/IH). OKCI/IJII)I W TUAPOKCUIbI HATPHUA U KaJIs. HpI/IMeHeHI/Ie HICJIIOYHBIX METAJIJIOB U UX CO€JIPIHCHI/II71

3.4

[lenouyno3emenbHbIE METAJUIBl MAarHUM W Kalblui: monokeHue B Ilepuogudeckoil cucreMe XHMHYECKHX
anemenToB JI.V1. MenneneeBa; crpoeHre MX aTOMOB; HaXxOXJeHUE B mpupoae. Pu3nueckue U XUMHUYECKHE
CBOWCTBA MarHus W Kalblvsl. BakHelre coemnHeHNs KaabIust (OKCHI, THAPOKCHJ, coir). JKECTKOCTh BOBI
1 crioco0bl e€ yCTpaHeHUs

3.5

Amomunnii: monoxkenue B [lepuommdaeckoii cucreme xummdeckux anemenToB .M. MenzaeneeBa; ctpoenue aroma;
HaxoXxIeHrue B mpupojne. Pu3nveckiue U XUMUYECKUE CBOMCTBA alfOMUHMS. AM(OTEpHBIC CBOWCTBA OKCHIA U
THJIPOKCHU/IA ATFOMUHHUS

3.6

Keneszo: nonoxxenune B Ilepnoanueckoii cucreme xumuaeckux snemenToB J.W. MenzaeneeBa; crpoeHne atroma;
HaxoXIeHrue B mpupone. Pusznyeckue W XMMHUYECKHE CBOWMCTBa kene3a. OKCHIBI, THAPOKCHUIBI M COIHU
xene3a(ll) n xenesa(Ill), mx cocraB, CBOKCTBA U MOTyYCHHE

3.7

XUMHYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3liaMi METaIIJIOB U CIUIABOB, MX (PU3UYECKUMH CBOHCTBAMHU;
M3yYeHHEe Pe3yNbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAaHHE BHICOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJbLUs W HaTpUsi C BOHOH (BO3MOXKHO HCIIOJNIb30BAaHHE BHUICOMATEPUAIIOB);
MCCIIE/IOBAHUE CBOMCTB KECTKOM BOJIBI; MPOLIECCa TOPEHUs JKelle3a B KUCIOopoae (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MTPOTEKaHMs KAYECTBEHHBIX PEaKIMii Ha MOHBI (MAarHUs, KaJblIUs, allFOMUHNS,
nuaka, skenesa(ll) u xemesa(Ill), memu(Il); HaGMrOIEeHHEe W ONMUCAHHWE IPOIECCOB OKPAITHUBAHMS IJIAMECHU
MOHAMH HATPHsI, KAIWs U KaJblust (BO3MOXXHO HCIOJIBb30BaHUE BUAEOMATEPHAIIOB); UCCIIe0BaHHe ampoTep-
HBIX CBOWMCTB T'MAPOKCHA aTFOMHHUS M THIPOKCHIA I[[MHKA; PELICHHE SKCIEePHMEHTAIbHBIX 3aa4 I0 TeMe
«BaxHel11Me MeTauibl U UX COSAUHECHUSDY

XUMUA U OKpY’Karomas cpeia

41

HoBsle Matepuansl u TexHomornu. BemiecTBa M mMaTepuanbl B MOBCEIHEBHOM >KU3HH YEIOBEKa. XUMHS U
310poBbe. be3zomacHoe WCMONb30BaHUE BEIIECTB W XMMHYECKMX peakiuii B ObiTy. [lepBas momomp mpu
XUMHUYECKIX OJKOTaX U OTPABJICHHSIX

4.2

OCHOBBI 3KOJIOTHYECKOM IPaMOTHOCTH. XUMHUYECKoe 3arps3HeHue okpysxkatomei cpeasl I[TIK. Ponp xumun
B pEIICHUH HKOJOTHYecKkux mpobmeMm. [IpHpomHbIE WCTOYHHWKH YTIIEBOIOPOAOB (Yroib, MPUPONHBIA Tas,
He(Th), TPOIYKTHI X NEPepabOTKH, UX POJIb B OBITY M TPOMBIIICHHOCTH

4.3

XUMHYECKUH JKCIIEPUMEHT: H3YyUeHHE OOpa3loB MAaTepHalioB (CTEKIJIO, CIUIABBI METaJIOB, ITOJUMEPHEIC
MaTepuabl)




MPOBEPSEMBIE HA OI'3 110 XUMHWHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOI
OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMS

Kon
NpoBepPsieMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHA
OCBOEHHS OCHOBHOW 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0o 00pa3oBaHusl
Ha ocHoBe PI'OC

IIpencrasnenue:

11

0 IO3HABAaEMOCTH SIBJICHUMN Iprupoabl, MOHUMAHHEC OOBEKTUBHONW 3HAYMMOCTH OCHOB XHUMHYCCKOM
HAyKH KakK o0acTu COBPEMCHHOI'0 €CTCCTBO3HAHU, KOMIIOHCHTA 061Heﬁ KYJBbTYPBI U HpaKTI/I‘{eCKOI\;I
ACATCIIBHOCTHU YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06HI€CTBa; IMOHUMAaHHUE MCECTa XUMUH CPCAn

ApYrux €CTECTBCHHBIX HAYK

1.2

O Hay4YHbIX MCTOAAX IIO3HAHHA, B TOM HYHUCIC ISKCICPUMCEHTAJIBHBIX M TCOPETUYCCKHUX MCTOAAX
HCCIICA0OBaHUA BCHICCTB W HU3YUYCHUSA XUMHYCCKHUX peaxunﬁ; YMEHHUE HCIIOJIb30BaTh MOACIU I
00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

13

o0 cepax mpodeccnOHATBFHON NESTEbHOCTH, CB3aHHBIX C XUMHEHW U COBPEMEHHBIMHU TEXHOJIOTHIMH,
OCHOBAaHHBIMH Ha AOCTHXCHHAX XUMHYCCKON HayKH, 4YTO IO3BOJIUT OGy‘IaI-OH_[I/IMCH paccMaTprBaTh
XHMHUIO Kak cdepy cBoeit Oymymeil mpodecCHOHaIbHOM NESTENBHOCTH U CAENATh OCO3HAHHBIN BBIOOP
XMMHH Kak MpoHILHOTO MpeAMeTa Py Mepexo/ie Ha ypOBEeHb CpeIHEro o0Iero o0pa3oBaHus

BnageHue cucteMoll XMMMUYECKUMX 3HAHUM M yMEHHE IPUMEHATh CUCTEMY XUMHMUYECKUX 3HAHUM,

KOTOpas BKJIFOYACT:

2.1

BKHEHIINE XMUMHUYCCKUE TMOHATHS: XUMHYCCKHH DJIEMEHT, aToOM, MOJIEKYJa, BEIIECTBO, IPOCTOC U
CIIOXHOE BEIIECTBO, OAHOPOAHAS M HEOTHOPOAHAS CMECh, OTHOCHUTEIBHBIC ATOMHAs M MOJEKYJspHAs
MAacchl, KOJIMYECTBO BEMIECTBA, MOJIb, MOJISIPHASI Macca, MOJSIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE,
comb (cpemHsisl), XMMHYCCKAsl pEaKIHsi, pEaKIMd COCOUHEHHUS, PEAKIUH pa3JIOKEHUsS, PeaKIuu
3aMeIleHHs, PeakIiui 0OMEHa, TEIIOBOU dPQEKT peakiiu, 3K30- U SHIOTCPMUYUECKHE PEAKIHH, PACTBOP,
MaccoBasi JOJIST XUMHYECKOIO AJIEMEHTA B COCOMHEHHH, MACCOBasl JIOJS M TPOLEHTHAS] KOHIIEHTPAIHS
BEIIECTBA B PAaCTBOpE, SAPO aTOMa, AIIEKTPOHHBIA CIOW aTroMa, aTOMHasi OpOWTaib, paguyc aTroma,
BAJIEHTHOCTh, CTCIEHb OKWCICHUS, XHMHYECKash CBS3b, OJIEKTPOOTPHIATEILHOCTD, IOJISIpHAS
Y HENOJSIpHAs KOBAJICHTHAs! CBSI3b, MOHHAS CBSI3b, METAUIMYECKAS CBS3b, KPHCTAJUIMUECKAS PEIIETKA
(aToMHas1, MOHHAS, METAUINIECKAst, MOJIEKYJISIpHAsI), NOH, KATHOH, aHHOH, JIEKTPOIUT M HEEKTPOIIHT,
AIEKTPOINTUYCCKAs IUCCONMANNS, PEaKIWHd HOHHOTO OOMEHa, OKHCIUTENbHO-BOCCTAHOBHTEIBHEIC
peaKIiy, OKHCIHUTENh W BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBIICHHE, DJICKTPOIH3, XUMUYIECKOE
paBHOBecHe, 00paTUMBIE B HEOOpaTUMBIC peaKIiU, CKOPOCTh XUMHUECKON peakinu, katamsatop, [1IJIK,
KOpPO3HsI METAJJIOB, CIIJIABBI

2.2

OCHOBOTIOJIATAIONINE 3aKOHBl XHMHU: 3aKOH COXPAaHEHHsS MacChl, TIEPUOTUYECKHI  3aKOH
J .. MenneneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUM XUMHU: ATOMHO-MOJIEKYJISIpHAst TEOPUSL, TEOPUS JIEKTPOIUTUIECKOM TUCCOLUAIIN

Biramenne ocHoBaMU XUMHYECKOW TPAMOTHOCTH, BKITFOYAFOIIICH:

3.1

yMEHHE MPaBUIIBHO HCIONB30BaTh M3YYCHHBIC BEIIECTBA W MAaTepHalbl (B TOM YHCIEe MUHEPaJIbHBIC
yIoOpeHus, METAlIbl U CIUTAaBbl, MPOAYKTHI MepepabOTKU MPHPOJHBIX HUCTOYHHKOB YTIIEBOAOPOIOB
(yras, TIPHPOTHOTO rasa, He(TH) B OBITY, CEITbCKOM XO3SIACTBE,
Ha TMPOU3BOJCTBE W NOHMMAHWE 3HAYCHUS JKHUPOB, OCJIKOB, YIJIEBOAOB [yl OPraHM3Ma 4YeJOBEKa;
yYMEHHE MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHYECKUX IPOLECCOB HA OPraHU3M 4YeloBeKa U

OKPY’KaIOLIYI0 IPUPOIHYIO CPENY

3.2

YMEHHUE HHTETPHPOBATh XUMUYIECCKUE 3HAHHS CO 3HAHUSMHE JPYTUX YICOHBIX IIPEIMETOB

3.3

HaJIM4Me ONBITa pabOTHI ¢ Pa3TUYHBIMU UCTOYHHKAMHU MH()OpPMALUH 110 XUMHUH (HaydHas ¥ HAyIHO-
MOMYJIAPHASL JIUTEPATypa, CIOBAPH, CIPABOUYHUKH, HHTEPHET-PECYPCHI)




Kona IIpoBepsiemble TPeOOBaHMSI K MPEAMETHBIM pe3yJibTaTamM 0a30BOr0 YPOBHS
NpoBepPsAEMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus
TpeOoBaHus Ha ocHoBe PI'OC
34 yMeHHE OOBEKTHBHO OIICHUBATH MH(GOPMAIUIO O BEIIECTBAX, UX IMPEBPALICHUAX M MPAKTUISCKOM
' MPUMEHEHIH U YMEHUE UCIIONIB30BaTh e€ I pelleH s y4eOHO-TI03HABATEIBHBIX 33134
Brnanenune ocHOBaMH TOHSATUHHOrO ammaparta W CHMBOJIUYECKOTO SI3bIKA XUMHHU JUISI COCTABIICHUS
4 GbopMyNT HEOPraHWYECKMX BEIICCTB, YPABHCHHN XWUMHUYCCKUX PEaKI[Mif; OCHOBAMHU XUMHYCCKOU
HoMeHkaTypsl (IUPAC u TpuBHaibHOMN)
YMeHue OOBSICHATh CBsA3b TNOJOKEHHS OJJIeMeHTa B [leprHomuyeckod CHCTEME C YHCIOBBIMU
5 XapaKTePUCTUKAMHU CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsn sapa, oOIee 4uciio
JJIEKTPOHOB), PACIPEICICHUEM JJICKTPOHOB IO JHEPreTHYSCKUM YPOBHSIM aTOMOB IEPBBIX TPEX
MEPUOIOB, KaJIHs U KaJIbIIUs
[IpencraBiieHne 0 MEPUOMYECKONW 3aBUCUMOCTH CBOWCTB XHMHUYECKHX DIIEMEHTOB (paguyc aToma,
6 3JIEKTPOOTPUIIATETILHOCTD), MPOCTBIX U CIOKHBIX  BEIIECTB OT TOJOXKEHHUS DJIEMEHTOB B
Ileproanyeckoil cucreMe (B MajbIX HEpHOIaxX M TJIABHBIX MOATPYNIAX) U JIEKTPOHHOTO CTPOCHUS
aToma
7 YmMmenue knaccupuuupoBaTh:
7.1 XUMHUYECKHE DJIEMEHTHI
7.2 HEOpraHWYecKHe BEIIEeCTBA
7.3 XUMHUYECKUE PEAKIUU
8 YMeHue onpenemsiTh:
81 BaJICHTHOCTDb M CTCIICHb OKHUCJICHUA XUMUYCCKUX 3JIEMCHTOB, 3apsA/] NOHa
8.2 BUJ XUMHYECKON CBSI3U U THUIl KPUCTANINYECKOH CTPYKTYpPBI B COEIMHEHUX
8.3 XapakTep Cpezibl B BOJHBIX PACTBOPAX BelIeCTB (KUCIIOT, OCHOBAHUN)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEIH
9 YMeHune xapakTepru3oBaTh (GU3NIECKUE M XMMUYECKHE CBOICTBA!
91 MPOCTHIX BEIIECTB (KUCIIOPOI, 030H, BOAODPOI, rpaduT, anmas, KpeMHHH, a3oT, ¢ochop, cepa, xJop,
HATpUH, KAJIMH, MATHAN, KAJIBIIUH, aJJFOMHHHMN, J)KEJIe30)
CIIOXXHBIX BEIIECTB, B TOM YHCJIE MX BOIHBIX PACTBOPOB (BOIA, AMMHAK, XJIOPOBOIOPOL, CEPOBOIOPO,
9.2 OKCHJIBI ¥ THIIPOKCHIBI MeTaioB I-11A rpymm, amomunus, meau (1), nuaka, sxenesa (I u I11), oxcumbt
' yrnepona (II u 1IV), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas,
aszoTucras, a30THas1, hochopHas, yroibHas, KpeMHHEBAs KUCIOTA U HX COJIN)
MIPOTHOZUPOBATh M XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHHS,
9.3 MIPUMEHEHNE BEIIECTB B 3aBUCHMOCTH OT WX CBOMCTB, BO3MOXKHOCTb IPOTEKAHUS XUMHYECKHX
MIPEBPAIICHUI B Pa3IHYHBIX YCIOBUSIX
10 YMeHne coCTaBIATh MOJIEKYIISIPHBIC M HOHHBIE YPaBHEHUS peaKlnii, B TOM YHCIIE!
10.1 peaKIfii HOHHOTO OOMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEaKIuit
10.3 HJUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YYEHHBIX KJ1acCOB (TPYII) HEOPraHWIECKUX BEIECTB
10.4 MTOITBEPXKTAIOMIUX TCHETUIESCKYIO B3aUMOCBS3b MEXTy HUMHU
11 YMeH#ue BBIYUCIATh (IIPOBOAUTH PACUETHI):
111 OTHOCHTENBHYIO MOJNCKYISIPHYI0O W MOJIPHYIO MAacChl BEIIECTB, MAacCCOBYIO OO0 XUMHYECKOT'O
' 3JIEMEHTa B COEIMHEHHUHN
11.2 MacCCOBYIO JTOJTIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a30B
114 0 YpaBHEHHSIM XMMHYECCKAX PEaKIMid M HAXOAUTH KOMUYECTBO BEIIECCTBA, O0BEM M Maccy pearcHTOB

WJIM TIPOAYKTOB PEaKLNU




Koxa IIpoBepsiemble TPeOOBaHMSI K MPEAMETHBIM pe3yJibTaTamM 0a30BOr0 YPOBHS
NpoBepPsAEMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus
TpeOoBaHus Ha ocHoBe PI'OC
12 Bitanenue (3HaHuE OCHOB):
OCHOBHBIMH ~ METOJAMH  HAyYHOTO  IO3HAHUS  (HAONIOACHHWE, W3MEPeHHE,  JKCICPHUMEHT,
12.1 MOJICTIMPOBAHUE) TP HM3YYCHUHM BEIICCTB W XUMHYECKUX SIBICHHH; yMeHUe chHOpMyInpoBaTh
mpobJieMy U MPEATIOKUTE IMIYTH €€ PEIIeHUs
122 Oe3omacHON pabOThI ¢ XMMHYECKHMMH BEIIECCTBAMH, XHMHYCCKOH TIOCYIOH H JTabOpaTOpHBIM
' 06opyI0BaHUEM
MpaBUiIaMi OE30MacHOr0 OOpallleHHs C BEIICCTBAMH, HCIOIb3YEeMBIMH B IIOBCCTHEBHOW KH3HH,
123 MpaBUIaMH TOBEACHHS B MENIX COEpeKEHHUs 3I0pPOBb U OKpYXKAloOIIeH MpPUPOTHON Cpesbl;
' MOHUMaHue Bpena (OMACHOCTH) BO3JACUCTBHS HA KUBBIC OPraHM3MBI ONPEACAEHHBIX BEIIECTB,
CHOCO6OB YMEHBUICHUSA U IPEAOTBPAIICHUA UX BPEAHOT' O BOSHeﬁCTBHH
13 Hanmuuue MPAaKTUYCCKUX HABBIKOB IIJIAaHUPOBAHUA MW OCYHICCTBJICHUS CICAYIOINIUX XHUMUYCCKUX
IKCIICPUMEHTOB:
13 1 N3YyUCHUC U OITUCAHUC q)I/I3I/I‘IeCKI/IX CBOMWCTB BCIICCTB, O3HAKOMIJICHUE C (1)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKUMHU
' SBJICHUSIMHU;, OIIBITHI, MJUIIOCTPUPYIOIIKE IPU3HAKY IPOTEKaHUsI XMMHUECKUX PeaKLUuil
13.2 M3y4YeHUE CIIOCOOOB pa3JielieHus: cMecei
133 MOJIyYCHHE KUCIOPOAa M H3YyYCHHE €ro CBOWCTB; IMOJIYYCHHE BOIOPOAA W M3YUCHHE €r0 CBOWMCTB;
' MOJIyYCHHE YTIIEKUCIIOr0 ra3a U U3y4eHHE ero CBOWCTB; MOJyJYCHHE aMMHAaKa U H3yYCHUE €r0 CBOMCTB
134 [IPUTOTOBJIEHNE PACTBOPOB C ONPENEIEHHOM MacCOBOM 10JI€i paCTBOPEHHOrO BELIECTBA
135 MPUMEHEHNE WHAMKATOPOB (JIaKMyca, METHIIOpaHka U (peHondTanenHa) as onpeaeaeHus xapakrepa
' Cpebl B paCTBOpaxX KUCIIOT U IIEI0Yeit
WCCIICZIOBAHUE W ONMCAHHE CBOMCTB HEOPraHMYECKHMX BEIICCTB Ppa3liMUHBIX KIACCOB; HW3y4YEHHE
136 B3aUMOJICUCTBUS KHCIOT C METAUIaMH, OKCHJAMH METaJUIOB, PACTBOPHMBIMH M HEPACTBOPUMBIMHU
' OCHOBaHHSIMH, COJSIMH; TTOJTy4E€HHE HEPACTBOPUMBIX OCHOBAaHHWH; BEITECHEHHE OJHOTO METaJlIa JPYTUM
W3 PacTBOpa COJIM; UCCIe0BaHUE aM(DOTEPHBIX CBOWCTB TUPOKCH]IOB ATFOMUHUS H IIITHKA
pelleHre dKCIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM: «OCHOBHBIC KJIacChl HEOPraHUYECKUX COCAMHECHUN);
13.7 «ONEeKTpoNUTHYIECKas AUCCOIUaIusD»; «BaxHelme HEMETaIbl U WX COeIMHEHUs»; «BaxHeimmue
METAJIJIBI M UX COCTUHCHHSDY
XUMHUYECKHE IKCIIEPHUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUs pPeakluid HMOHHOro oOMeHa;
13.8 KaueCTBEHHBIC PEaKIuK Ha MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HOHBI: XJIOPUA-, OPOMUJI-, HOIHI-,
' cynbdat-, pocdar-, kapOOHAT-, CHIMKAT-aHHOHBI, THIPOKCHJI-UOHBI, KATHOHBI aMMOHHs, MarHHs,
KaIbITs, aJTFOMHHUSA, Jkene3a (2+) u xkenesa (3+), meau (2+), IMHKA
14 Vmenue:
141 MPEICTABIIATh PE3YJIBTATHI KCIIEPUMEHTA B ()OPME BBIBOJIOB, JIOKA3aTENILCTB, T'pa)UKOB U TaOIUI] U
' BBISABJISATH SMIIUPHYCCKUE 3aKOHOMEPHOCTH
14.2 YCTaHABIIMBATh CBSI3HM MEXKIy peajbHO HaOJII0MaeMbIMH XHMHYECKUMHU SBICHUSMH W IIPOILIECCAMH,

MIPOUCXOISAMIAMH B MAKPO- 1 MUKPOMHUPE, OOBSICHATH IPUINHEI MHOTOOOpa3Msl BEIIECTB




IHEPEYEHDb 3JIEMEHTOB COJEPXKAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM

3K3AMEHE I10 XUMHUHU
Kona IIpoBepsieMblii 3JIEMEHT COAePAKAHUS
1 [epBOHAYATBHBIC XUMHUYECKUE TIOHSITHUS
11 Uuctele BenjecTBa 1 cMec. CriocoObl pasfenieHus cMecei
12 ATOMBI B MOJICKYJTbI. XUMHUYECKHE d7ieMeHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIe M CIIOKHBIC
' BEILIECTRA.
1.3 Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 1eMeHTOB. CTeleHb OKHCIICHUS
14 3aKkoH MOCTOSHCTBA cocTaBa BellecTB. OTHOCHTENbHAS aroMHas Macca. OTHOCUTEIbHAS MOJICKYJISIpHAS
' Macca. MaccoBast 1071 XMHMHYECKOT0 DJIEMEHTa B COSTUHEHUU
15 KonuuectBo BemectBa. Momnb. MonsipHass macca. MoJsipHbIid 00bEM Ta30B. B3anMOCBsI3b KOJIMYECTBA,
' MaCCBhI M YUCla CTPYKTYPHBIX €IMHHULL BEIIECTBA
16 dusnyeckue U XUMUYECKUE SBJICHUA. XUMHUUYECKas peakius u e€ Mpu3HaKh. 3aKOH COXPaHEHHsSI MacChl
' BElIECTB. XMMUYECKHE YPaBHEHM S
) Ilepuonuueckuit 3akon u Ilepuommdeckas cucrema xumuueckux »sieMmeHToB J[.M. Menneneesa.
CrtpoeHne aToMOB
21 ITepnonuueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemenToB J[.M. Menneneesa. Ilepuoapt
' U rpynnsl. PU3NMUECKUI CMBICI IOPSIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIILI 3JIEMEHTA
29 Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTtomsl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000JI0UEK
' aToMoB nepBbIx 20 xuMuyeckux 3emMeHToB Ilepuonnueckoit cucrems! JI.M. Meneneesa
3aKOHOMepHOCTI/I B H3MEHEHHHM CBOHCTB XHMHUYECKHX DJIEMEHTOB TMIEPBLIX TpéX MEepruo0B, Kajiusd,
23 KaJblus (paguyca aTOMOB, dJICKTPOOTPUIIATSIPHOCTH, METAUTHUCCKUX M HEMETAJIMUECKUX CBOWCTB) U
' UX COCTMHEHUH B COOTBETCTBHUH C ITOJIOKCHHUEM JIeMEHTOB B [leprnommdeckoii cucTeMe B CTPOCHHUEM HX
aTOMOB
3 CrpoeHue BeliecTBa
31 Xumuyeckass cBs3b. KoBameHTHast (HOmsipHAss W HEMOSIPHAS) CBS3b.  ODICKTPOOTPHULATEIHHOCTH
' XMMUYECKHX 3JIeMeHTOB. VloHHast cBsi3b. MeTaumiaecKas CBsI3b
32 THIBI KPUCTATUTHIECKUX PEHIETOK (aTOMHAs, MOHHAS, METAJUINIECKas), 3aBUCHMOCTh CBOWCTB BEIIECTBA
' OT THTA KPHCTAUTHYECKON PEIIETKH U BUIa XUMHUYICCKON CBSI3H
4 Baxneiiime npencraBuTenu HeopraHuueckux BewiecTB. Hemeramibl u uX coenuHeHUs. MeTauibl U X
COETMHEHNS
Knaccudukanuss W HOMEHKIATypa HEOPraHMYECKHX COCIUHEHHH: OKCHJIIOB (CoJeo0pa3yromue:
a1 OCHOBHBIC, KUCIIOTHBIE, aM(pOTEpHbIC) U HECOJIeo0pas3yIonIie; OCHOBAaHUH (IIENOYM M HEPaCTBOPHMBIC
' OCHOBaHHMsI); KHCJIOT (KHCIOPOJCOJCpKAIUE W OECKUCIOPOIHBIC, OJJHOOCHOBHBIE M MHOTOOCHOBHEIC);
cosiel (CpeTHUX B KHCIIBIX)
42 Ou3nyueckne W XAMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAJUIOB: BOAOPOIA, XJIOpa, KHCIOPO.a,
' cepsl, a301a, Gochopa, yriaeponaa, KpeMHUS
43 Om3nueckne ¥ XUMHUYECKHE CBOHCTBA MPOCTHIX BEHICCTB-METAJUIOB: JIUTHS, HATPHUS, KU, MaTHUS U
' KaJIbIHs, aJJFOMIHHS, JKelle3a. DJICKTPOXUMIUSCKAN Psil HAIPSDKCHUH METaJLIOB
a4 Om3nueckne W XAMHUYSCKAE CBOMCTBA BOAOPOIHBIX COCAWHCHHWH HEMETAIDIOB: XJIOpOBOIOPOJA,
' CEpOBOIOPOJIA, AMMHAKA
45 duznyeckne M XHMHYECKME CBOMcTBa OKkcumoB HemerammioB: cepel  (IV, VI), asora(Il, IV, V),
' docoopa(lll, V), yraepoga(ll, IV), kpemunsa(IV). [TonydeHne oKCHI0B HEMETAIIIOB
46 Xumuueckre cBoiictBa okcuaoB: MeTawioB |A-IIIA rpymm, muaka, memu(Il) u xemesa(Il, 1), TTonyuenne
OKCHJIOB METAJLIOB
47 XuMHYecKre CBONCTBa OCHOBAHHH M aM(OTEPHBIX TUAPOKCHIOB (HA MPUMEPE TUAPOKCHIOB ATFOMIHUS,
' xeresa, uHKa). [lonydenne ocHOBaHMN 1 aM(OTEPHBIX THAPOKCHIIOB
4.8 OO0mue XMMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOAOPOIHOH, CEpOBOIOPOIHON, CEPHUCTOH, CEpHOM,




Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
a30THOH, (ochOopHOH, KpeMHHUEBOH, yronpHOoH. OcoOble XMMHYECKAE CBOWCTBA KOHIIEHTPHPOBAHHOM
CEpHOM U a30THOMU KucioT. IlonydeHne kucior
49 O6mue xumMuueckue cBoiicTBa cpenHux conell. [lomyuenue coneit
410 [lomy4yenue, coOupaHue, pacno3HaBaHHE BOJIOPOJA, KHCIOpOAa, aMMHaKa, YIJIEKHUCIOro Tasza B
nabopaTopuu
411 [loxyuyenne amMMuaka, CepHOM M a30THOM KHCIOT B NPOMBIIITIEHHOCTH. OOIIMe cnocoObl MONMydeHHs
' METaJIOB
4.12 I'eHeTHyeckas CBsI3b MKy KIIACCAMH HEOPraHUYECKHUX COETMHEHHI
5 XMMHUYECKUE PEeaKInu
Kiraccngukarys XUMHUECKUX PEakLUil 10 pa3InYHBIM MPU3HAKAM: 110 YHCITYy U COCTaBy YYacTBYIOIIHMX B
5.1 peakMy BeUIeCTB, 10 TeIJIOBOMY J(QeKTy, 10 H3MEHEHHIO CTeleHel OKHCIEHHS XUMUYECKHX
9JIEMEHTOB
5.2 TennoBoit 3¢ deKkT XuMHUECKOH peaknuy, TEPMOXHMHUYECCKUE YPaBHEHHS. DK30- M 3HIOTCPMUYECKHE
' peakuy. TepMOXMMHUYECKUE YPAaBHEHUS
5 3 OKI/ICJ'II/ITGJ'H)HOBOCCTaHOBI/ITeJ'II)HI)Ie peakuuu. OKI/ICJ'II/ITCJ'II/I U BOCCTAHOBHUTCIIHN. HpOHCCCI:I OKHCJICHHUA U
' BOCCTaHOBJICHUSI. DJIEKTPOHHBIN 0ajlaHC OKUCIUTEILHOBOCCTAHOBHUTEIBHON PEaKINK
5.4 Teopust 3MEKTPONUTHYECKON aucconuanuu. KaTWoHBI, aHWOHBI. ODIEKTPOIUTHl U HEIJIEKTPOJHUTHI.
' CuiibHble 1 ciia0ble 2J1eKTpoauThl. CTeneHb AUCCOLMAIIN
55 Peakniun noHHOro OOMeHa. YCIIOBUSI MPOTEKAHUS PEAKIM MOHHOTO 0OMEHa, TIONHBIE M COKPAIEHHbBIE
' MOHHBIE YPABHEHHS PeaKimii
6 XuUMHsI M OKpyXKaromas cpeaa
6.1 BemectBa 1 Martepuansl B MOBCEJHEBHOH JKH3HM 4eloBeKa. be3omacHoe HMCHONB30BaHHE BEIISCTB U
' XMMUYECKUX peaknuii B Jaboparopuu 1 ObITy. [lepBasi moMomns Mpu XUMHYECKUX OJKOTaX M OTPABICHUSIX
XUMHYECKOe 3arpsA3HEHHE OKPYXKAIOMmeH cpeabl (KHCIOTHBIC NOKIW, 3arpsi3HEHHE TIOYBBI, BO3MyXa H
6.2 BO/IOEMOB), cITOcoObI ero mpeaoTBpameHus [IpenenbHas momyctumas koHIeHTparwms Beniects ([TJIK).
' Ponp xuMuy B pemieHHHM SKOJIOTHYECKHX IpoOsieM. YCHIICHHE MapHUKOBOrO 3¢ ¢eKTa, paspylicHHe
030HOBOT'0 CJIOSI
[Ipumenenue cepbl, azora, ¢ocdopa, yriepona, KpeMHHS W HX COCAWHEHUU B OBITY, MEAWIIMHE,
6.3 MPOMBIIIUIEHHOCTH M CEIIBCKOM Xo3stiicTBe. llpuMeHeHme MeTalioB M CIUIaBOB (CTamb, YYTyH,
' JIOPATIOMUHHHN, OpoH3a) B OBITY U MPOMBINIICHHOCTH MX coequHEHHMH. [IoHATHE 0 KOPPO3UH METaJIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3HUU
6.4 [IpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB (yroib, MPHPOIHBIA Tra3, HE(TH), MPOMAYKTHI UX IMEepepadOTKU
' (6eH3uH), WX POJIb B OBITY ¥ MPOMBIIIIIICHHOCTH
[epBoHayambHBIE TOHATHS 00 OPraHUYECKUX BEMIECTBAX KaK O COSAMHEHUSX yriieposa (MeTaH, 3TaH, STHIICH,
6.5 alleTHJICH, 9TaHO, TJHIEPHH, YKCycHas Kuciiora). [IoHATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKUpAX,
OernKax, YIIIeBOIaX — M MX POJIU B JKH3HH YEIIOBEKA
7 Pacuérer:
7.1 1o popMysiaM XUMUYECKAX COCTHHCHHH
7.2 Macchl (MacCcOBOI) JOJIM PacTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XUMHYCCKUM YPaBHEHUSIM

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA



OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumust: 8-# Kimacc: 0a30BbIi yPOBEHB: YUEOHUK; 5-¢ u3aanue, nepepadorannoe ["adpuensa O.C., OctpoymoB
N.I'., Cnankos C.A. Axunonepnoe o6uiectBo «M3narensctBo «IIpocsenienue

» Xumust: 9-# kimacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-¢ u3aanue, nepepadorannoe ["abpuensa O.C., OctpoymoB
N.I'., Cnankos C.A. Axunonepnoe o6uiectBo «M3narensctBo «IIpocsenienue

Xumusa. 8 knacc/Tabpuensan O.C., Octpoymos W.T., Cnagkos C.A., AKumoHepHoe obuiectBo «M3aatenbcTso« MpocselleHne»;
BBeguTe cBOM BapuaHT:

METOANUYECKHUE MATEPUAJIBI JUISA YUUTEJIA

Xumust. 8 kinace. Yueonuk (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB). 2.
Metoaunueckoe nocobue. 8 kiacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, . B. Akc€Hona). 3.
[Tporpamma kypca xumun s 8—9 kiaccoB oO1eo0pazoBaTeNbHbIX yupexaeHui (aBropst O. C.
I'abpuensH, C. A. Cnaakos).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anekrponHas mkona. https://resh.edu.ru/

«Cupwnyc. Onnaiiny . https://edu.sirius.online

MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
YUYEBHOE OGOPYJOBAHHUE

Tabnuna «Ilepuoauueckas cucreMa XMMUYECKUX SJIEMEHTOB »

Tabmuma «PacTBOpUMOCTB COJICH, KHCIIOT M OCHOBAaHUM B BOJIC»

Tabmuma «IeKTPOXUMUICCKUN P HANPSDKCHUH METAIITIOBY

OcHoBbI XUMHYeCKUX 3HAHUU. [TpaBuia npoBeneHus 1a00paTOPHBIX padboT

OBOPYJIOBAHHUE JUIs1 TPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
NTEMOHCTPALIUN

WuTepakTuBHas 10cKa

MynbTUMEAUITHBINA TPOEKTOP

Bechl nabopaTopHbi€ JIEeKTPOHHbBIE

KomrnekT anexTpocHabxeHus

Cron-nogbeMHUK J1a00paTOPHBII

[lItaTuB yHUBEpCAbHBII

MOJEJIN, KOJUIEKIIUHN

HaGop Mozeneit aToMOB 17151 COCTaBICHHSI MOJIeJIel MOJIEKYJ IO OpraHWYeCcKON U HEOPraHUYeCKOM XUMUN
HabGop mojeneli kpucTalandeckux pereTok (anmas, rpadur, xxene3o, KaMeHHasl COJib, Jiel, MarHUui, Me/b,
YTJIEKUCIBIN Ta3, Hox)

Komnexuus «Bonokua»

Komnexkuust «MeTtamibi»

Komneknus «HedTh 1 mpoiyKThl ee mepepadboTKu»



Komnekuust «Tonmauso»

Komnekuusa «HyryH u crajiby»

Komnexuusa «IInactmaccen

Komnexkuus «lkana tBepaoctu»

Komnekuust « AmoMUHUI»

Komnexkuust «kKaMeHHBIH yrosib ¥ IpOAyKThI €10 NepepadoTKI»
Komnexkuust «Crekio v u3enus U3 CTEKI1a

Komnexkuust «Munepansl U ropHble opoash» (48 BUIOB)
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