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INOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XuMHH Ha yPOBHE OCHOBHOTO 0OIIET0 00pa30oBaHUsl COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumMuu Aa€T MpeJCTaBICHHE O IENiX, OOIIeld cTparerud oOydyeHwus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHM YyueOHOro NpeaMeTa, yCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEeMYI0 I[OCIe0BaTEIbHOCTh
M3YYCHUS] XUMUHU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaesseT BO3SMOXKHOCTH IpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00y4YeHHsS] XUMUU
HA YypOBHE IMeNell W3y4YeHHs TMpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHME XUMUU CIYKUT OCHOBOM AJi11 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIEroCs, €ro
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MyTIAX
pemieHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO pa3BUTHSI YENOBEYECTBA — CBHIPHEBOM,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

W3ydeHne XumMuu:

CIOCOOCTBYET peajn3allii BO3MOXKHOCTEH NIl caMOpa3BUTUA U (HOPMHUPOBAHUS KYJIbTYPhI
JUYHOCTH, € o0mIel U (yHKIIMOHALHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIEHUS U TBOPUECKUX CIIOCOOHOCTEW 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
poeCCUOHAIBHON JIEATETLHOCTH;

3HAKOMHUT CO CIEUU(UKON HAay4YHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aronuxcs.

JlaHHble HampaBiieHHs B OOY4YEHHUH XMMHU OOECIEYMBAIOTCS CHEIM(PHUKON conepKaHMs
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCA MEJarorMueckyd aJanTUPOBAaHHBIM OTpPaKEHHEM
0a30BOM HAyKW XMMUU Ha OMPEJEIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi IpOorpaMMbl 10 XMMHU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepiaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
DJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOGe 3TH CUCTEMBI
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CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 NEKTPOITUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YPOBHS K Jpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJISIOIIECH HAYYHOM KAPTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM HpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO M METOJaM I03HaHUs B Hayke. M3yuenue xumun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kiaccel» U «Pu3nKa. 7 Kj1accy.

[Tpu u3yueHun XUMUU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKON HAYKU KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHWA — BaXKHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[MO3HABATEIIBHBIX YMEHHW ¥ WX NPUMEHEHUU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH MPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3yyeHMH XMMHUU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS Ba)KHOE 3HAYCHHE
PUOOPENTHN TaKUEe LIETH, KaK:

— (opMUpOBaHUE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUS Ha CHUCTEMaTHYeCKoe MpPUOOIIEeHNEe O00yYaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4YarolIMMUCS OIbITa
pa3HoOOpa3HOW AESITeNbHOCTH, TMO3HAHUSA M CaMONO3HAHUS, KIHOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESITEIBHOCTH;

— ¢opmupoBaHue o0miel GyHKIMOHAIFHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSCHITh M OLIGHWBATH SBIICHUS OKPY’KAIOIIETO MHUpPA, HCIONb3Yys 3HAHUS U
OTBIT, TIOJYYEHHBIE TPU HW3YYEHUHU XUMHUHU, TPUMEHATh WX TPH peHIeHuU TmpoldieM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— ¢opMUpOBaHHE Yy 0OYYAIOIINXCS TYMAHUCTUYECKUX OTHOIICHHUM, MTOHMMAHUS [IEHHOCTU
XUMHUYECKHX 3HAHWHA I BBIPAOOTKH DKOJOTHYECKH I€1eCO00pa3HOro MOBENEHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIMU K 00Y4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEYETOBEYECKUX LEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOODY
po( WISl ¥ HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.
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OO01ee YUCIIO YacoB, OTBEAEHHBIX JUIS M3YUYCHHS XMMHH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).
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COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Ponb XUMHM B KHM3HM 4YeJlOBEKa. XUMHUS B CUCTEME HaykK. lTema u
BeulectBa. dusnueckue cBOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJIBI XHMHYECKUX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BajgeHTHOCTP aTOMOB  XMMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemiectBa. Mosb. MomsipHass Macca. B3auMOCBsI3p KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €AMHUI] BemecTBa. Pacu€rsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

®usnyeckue M XUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM NOCYAOH, ImpaBwjiaMu paboThl B JIaOOpaTopuu U NpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOM0ieHne (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HArpeBaHWU, B3auMoJeicTBUEe jkene3a ¢ pactBopoM coiu menu (II), m3ydenme cmocoGoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEIEHHE OYUCTKU [OBAapEHHOW COJM, HAOJIOJEHHE M ONHCaHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHHE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — aI€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHs KHCIOpoJa B Jlabopatopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3ddekr XxuMuyeckoil peakuu, TEPMOXUMHMUYECKHE YpaBHEHUS, 3K30- H
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — nanemMeHT M mpocroe BemecTBo. Haxoknenue Bomopoga B IPHUPOAE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOcCO0b! moty4yeHus. Kucnotsl u conu.

Moutsipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelnieHHbie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpOJE U B KU3HU
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yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Knmaccudukamnuss oxcumos:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukanus OCHOBaHMN: WIENOYM UM HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnoter. Knaccudukanus kucinor. Homenkiarypa kuciot. @U3ndyeckue U XUMUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknatypa coneil. dusnueckue u xuMuyeckue cBoiictBa coiieid. [lomyuenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEACIICHUE COJIEp KaHMsI KUCIOPOJa B BO3AyXe, MOJIyYeHHe, COOMpaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMojeicTBue Boaopona ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKPAaCKH WHIMKATOPOB B PAaCTBOPAX KHUCIOT U IIEIOYEH, H3yueHue
B3aumoeicTBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIIEHHE SKCIEPUMEHTANIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauyeckuii 3akoH u Ilepuoguueckass cucreMa xummuuyeckux djementos /[, U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIACCUPUKALINN XUMHUUYECKHUX dJIeMeHTOB. [IoHsATHE O Tpymnmax CXOIHBIX
AJEMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMENbHBIE METaJUlbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DNEeMEHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCU/IBI U THUIPOKCUIBL.

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHuYeckux odnemeHtoB J[. WM.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuognydeckoit cucTeMbl
xumuueckux syemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CocrtaB aTomMHBIX snep. WM3orombl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS PaInyCca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METANTIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.
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3nauenue llepmoamyeckoro 3akoHa u [lepuoauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MloHHAas! CBSI3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipolecchl okucIeHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIOB U HEMETAJUIOB, B3aWMOJEWUCTBHUE THUIPOKCHUIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILeJI0Yeill, MPOBEEHUE OIBbITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3el IMpU U3YyYEHUH XUMUU B § KJacce OCYIIECTBIISIETCS
yepe3 UCIOJB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHHNE, MOJIETb, SIBJICHHUE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIBI,
pPaauOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIC IOPOMIBI, IOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYeCKas peakuus

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux osnemeHtoB J[. WM.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB TMEPBBIX TPEX MEPHOMOB, KAJHs, KAIbIMA M HUX COCIMHEHUWA B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMUMHYECKOM CBs3M. THUIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKM UM BHUJIA XUMUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPTaHWYECKHUX BEIIECTB. XWMHUUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COECAUHEHUM, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XUuMHYECKUX pPEaKIMi M0 Pa3IudHbIM MpU3HaKaMm (TI0 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY J(QeKTy, Mo H3MEHECHHIO CTereHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPABHEHU .

[TonsiTue o ckopoctu xumuueckoil peakiuu. [loHsTue 00 oOpaTUMBIX U HEOOpPaTHMBIX
XMMHYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX W TE€TEpPOreHHbIX peakuusx. llonarue o
katanuse. IloHATHE O XHMMHUYECKOM paBHOBeCHHU. PaKTOpbI, BIMAKOIIME HAa CKOPOCTH
XMMHUYECKON PEAKIMHU U MOJ0KEHUE XUMUYECKOIO PABHOBECHS.
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OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUU, OJCKTPOHHBIM OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MeKTPOTUTHUECKON AUCCOIUAIMK. DIIEKTPOIUTHI U HEAIEKTPoIuThl. KaTnowsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YciIoBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE H
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEaKUuu OT BO3ICHCTBUS pPa3IMUHBIX
(akTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AMCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOpEHHE, peakluu pa3iokKEeHHs, COCAUHEHMUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl U X coeJUHEHHSA

OOmast xapakTtepucTuka rajoreHoB. OCOOSHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XvMHYEeCKUE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
miesnoyamu).  XuopoBopopon. ConsiHas  KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/a Ha OPraHu3M uernoBeka. BakHele Xia0pHuabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OObmast xapakrepuctuka 3meMeHTOB VIA-rpynmsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIHBIE MOJIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOmupe Kak MpeACTaBUTENs Kiacca KHUCIOT M cnenuduyeckue). XUMHYECKHUE peaklu,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHoW Kuciaotrhl. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOThI, KAUeCTBEHHAs peaklius Ha cynb¢paT-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHME OKpYXKAIOIIEH Cpelsl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmnbl. OcoO€HHOCTH CTPOCHHsS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, Moy4yeHue u npuMeHeHne. Coau aMMOHHUSI, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJbHBIX
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yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[AyXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QochaToB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrtepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoze.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YronbHas KHCIoTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcronb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IPOMBIIIICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHBIC TOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COENMHEHHSX YIIIEpojaa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [ToHsATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJy4YE€HHE U IPUMEHEHHE.
CoenuaeHns kpeMHuss B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3I[0B HEOPIaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEepHUaoB), HaOdIofeHHWEe Tpouecca OOYINIMBaHUS  caxapa MOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, M3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJI0JIeHuEe IpHU3HaKa eé
IPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBAMHU a30Ta, gocdopa MU UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yI0OpEHUH,
HojyyeHue, coOupaHue, pacro3HaBaHWE M U3yuyeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKnIWid Ha WOH aMMOHHMA M (ocdar-noH M H3y4YeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YIJIEM M YCTPOICTBOM IMPOTUBOTa3a, MoJydyeHue, coOupaHue, paclio3HaBaHue
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIJIEHHWE C MPOJYyKIHEeH
CHJIMKAaTHOW NPOMBIIIJICHHOCTH, PELICHHEe IKCIEPUMEHTANbHbBIX 3ajau 1o Teme «Baxueime
HEMETAJUTBI U UX COCTNHEHHS.

9

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 6/H ot 23.01.2026. VicnonHuTtens: Apynnvd U.A. 0 AIEKTPOHHbINA
CtpaHuua 9 n3 52. CtpaHnua cosgaHa: 23.01.2026 10:05 =¥ TATAPCTAH



MeTasibl M MX COeTMHEHHS

OO0mass xapakTepUCTUKA XUMHUYECKMX OJEMEHTOB — METaJUIOB Ha OCHOBAaHMHM WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJUIMYECKas KpHUCTaUITMYecKast
peméTka. DJIEKTPOXUMUYECKUN Pl HaOpsDKEHUA MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIICHHOCTH.

[Ilenounbie MeTasuIbl: nojoxkeHue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1IeMeHTOB /I,
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUHCHHI.

[[lenoyHo3emMenbHbBICE METAIBI MarHui W KajdblMil: mosiokeHne B Ilepuomnueckoi
cucremMe xumuueckux snemeHToB [[. M. MeHpneneeBa, CTpOEHHME MX aTOMOB, HAaxO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Anmomunuii: nosoxenue B Ilepuomuueckoit cucreme xumuueckux siaemeHToB [[. U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Keneso: mnonoxenne B Ilepuoguueckoil cucreme xumudeckux osnementos J[. U.
MenneneeBa, CTpOeHHUE aToMa, HaxoXKJAeHUEe B mpupojae. Ouznueckue U XMMUUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (II) m xemeza (III), ux cocraB, cBoiicTBa U
MOJTy4YCHHUE.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C oOpasllaMH METAUIOB W CIUIABOB, HMX (PU3MYECKHUMH CBOHCTBAMH,
W3y4YeHUE pe3yJbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucToposie  (BO3MOXKHO  HCIIOJNIb30BAaHME  BUAECOMATEpUasoB), MPU3HAKOB TMPOTEKaHUs
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(IIT), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaibliug (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIe MeTaabl U UX COCOUHCHHS).

XuMus M OKpyKaLias cpeaa

BemectBa u mMarepuanbsl B OBCEIHEBHOM U3HM YelloBeKa. be3omacHoe MCnosib3oBaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomib MpH XUMHUYECKHX OXKOrax H
OTPAaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYIKaromen cpeabl (TipenenabHas JOMyCTUMasi KOHIICHTPAIIHsI
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIJIOB, MIOJTUMEPHBIE MaTEPHAIBI).

Meostcnpeomemnuwie céasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€W MPU U3YUYEHUU XMMHUHU B 9 Kjacce OCylIECTBISETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
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OO0r11Me ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HayYHbIH (DaKT, THIIOTE3a, 3aKOH, TEOPHSI, aHAJIH3,
CUHTE3, KIacCHU(UKaus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBAHNE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN (P PEKT, TEXHOJIOTHS, MaTepPHAIIBL.

dusnka: Matepusi, aTroM, 3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI, HW3O0TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYHHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢otocunTes, apixanue, OHocdepa, IKOCHCTEMa, MHHEPAIbHbIC yIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

leorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIC MOPOMABI, IOJE3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO oOmiero oOpa3oBaHUs
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMHU TOBEJIECHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3YJbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOICTBOBATHCA
CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMpPEHHE OIbITa ACATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMoOTHYeCKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMaIueil O MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2) rpaskKAaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHHUS] O COLMAJIbHBIX HOpMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHUYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOLECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOMX TOBApHUINEH C MO3WIHMKA HPABCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33PEHUYECKHE  MpPEJCTAaBICHHUS O  BEIIeCTBE M  XUMHUECKOM  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTM HAayYyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpelol, o ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHBIE MOTHBBI, HANpaBJICHHbIE Ha TOJYYCHHWE HOBBIX 3HAHUHA IO XUMHH,
HEOOXOIUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB M SBJICHUH, IO3HABATEIILHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KyIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOH, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO U MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHWE I[IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEeHUs] alKorojsi, HapKOTHKOB, KYpPEHMs), HEOOXOAWMOCTH COOJIOACHUS
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npaBwJI 0E30MaCHOCTH TPH OOpAIeHWH C XMMHYCCKHMH BEIIECTBAMHU B OBITY M pealbHON
JKHA3HU,

5) TpynoBoro BociuTaHusi:

HHTEPEC K MPAKTHICCKOMY HM3YUYCHHIO Mpodeccuii B Tpyaa pa3IidHOro pojia, YBaKCHHE K
TPYLy | pe3yJbTaTaM TPYJOBOH JAEATCILHOCTH, B TOM 4YHCIIE HAa OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHOM JEATEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJJaITUPOBATLCS B IPOGECCHOHATIBLHOU CPE/IE;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE ¢€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0e30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHUYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MacCHOTO MOBEACHUS NIPU paboTe ¢ BEIIESCTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CHOCOOHOCTH TPHUMEHSTh 3HAHHS, IMOJy4aeMble MPH H3YyYCHHUH XUMHH, UIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOUICH MPUPOTHON CPEIOH, JIUIsl TIOBBIMICHHS YPOBHS 3KOJOTHUECKOM
KYJITYpBI, OCO3HAHHS INIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM M MyTeH MX PelICHUsS
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)CfI HM B
M03HABATEILHOW, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3yJibTaTOB BBLACISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE HOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNoTe3a, (HakT, cucrema,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax Y MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (JOPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHbIe NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJATHUBHBIE), KOTOpbIe OOecrednBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHO! AEATENbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble Jlornueckue 1eMCTBHA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUU 3HAHMNA:
pacKpeIBaTh CMBICA XMMUYECKMX HOHATHH (BBLAETATH MX XapaKTepHble IPH3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JIPYTUMHU HMOHSTHUSMHU), UCIIOIb30BaTh MOHATHUS U1 OOBIACHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUMU MJIs KJIacCHU(PHUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIIECICTBEHHBIE CBA3H
MEXTy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), €JIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHE MPUMEHATh B MpPOLECCe MO3HAHUS MOHATHS (MPEAMETHbIE MU MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa30OBBIBATH IIMPOKO
IpUMEHseMble B XUMHM MOJIENbHBIE MPEICTaBICHUS — XMMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
xumMuueckass ¢GopMysia M ypaBHEHHE XUMHYECKOM peakluuu — TMpU pelIeHud YydeOHo-
MIO3HABATENIBHBIX 3a/1ad, C Y4YETOM OSTHUX MOJENbHBIX IPEJCTaBICHUNW BBIBIATE H
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX pPEaKUUi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIIECACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.
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Ba3zoBrbIe ncciaenoBareLCKUe AeiCTBHA:

YMEHHE HCIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KAuyeCTBE MHCTPYMEHTA TO3HAHMS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

MpPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AIMU M MPOBEICHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0II0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €r0
pe3yabTar, (opMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pE3yJbTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIMIO PA3IMYHBIX BHIOB
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OLICHUBATh IPOTUBOPEUUBYIO  HETIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBI U 3aIIPOCHI IPU TIOUCKE U 0TOOpe MH(OpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS yUYECOHBIX U MMO3HABATEIbHBIX 3324
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH MCHOJIb30BaHUS WH(GOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIECHUE KYJIbTYpPOl aKTUBHOTO HMCIIOJIBb30BAHMS PA3IMUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy mpeacTaBIeHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpa@uKu ¥ UX KOMOUHALIUAMU;

yMEHHE HUCIOJB30BaTh M aHAIM3UPOBATh B TMpoIlecce YUeOHOW M HUCCIIe0BATEIbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIOPTa
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHHs 3a/laBaTh BONPOCHl (B XO0A€ JAuaimora u (MiIu) OUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHUS OTHOCHUTEIFHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS TIPECTABMISTh MOTY4YSHHbIE PE3yIbTaThl MO3HABATEIBHON JESTEILHOCTH B YCTHBIX
M THUCHbMEHHBIX TEKCTax; JAeNaTh IPE3CHTALMI0 PE3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MPOCKTA);

YMEHHUsI Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElIeHHHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJTHEHHON pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITEIIbHO OIPENENSATh HENN NeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOonee dD(PQEeKTUBHBIE CHOCOOBI pElmIeHHs Y4Y4eOHBIX ¥ TO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aJITOPUTM JIEHCTBUHN MpU
BBHIITOJIHEHUH 33JIaHUH ¢ yd4ETOM TMOJydeHWs] HOBBIX 3HAHWH 00 H3y4aeMbBIX OOBEKTax —
BEIIECTBAX M PEAKIUIX, OIIEHUBATh COOTBETCTBHE TOJIYYCHHOTO pe3yJbTaTa 3asBICHHOW IEJH,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3aJIaHUH.

MNPEAMETHBIE PE3YJIBTATHI
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B cocraBe mnpeaMeTHBIX pE3yJbTaTOB IO OCBOCHMIO OO0S3aTENBHOIO COJCpPXKAHHUA,
YCTAHOBJICHHOTO JaHHOM (¢exepanbHO pabodell MporpaMMol, BBIIENAIOT: OCBOCHHBIC
0o0yyaromyMuUCsT Hay4yHbIE 3HAHUS, yYMEHUS M CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeaMETHOW 00sacTh «XUMUS», BHUIBI JEATEIHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUSA, €ro
UHTEpIpeTalyi, IPpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K xonmy oOydenust B 8 kJjiacce mpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE TOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHUH:

® DaCKpBIBATh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHUN: aTOM, MOJIEKYJd, XMMHYECKHU
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJIIpHas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJISPHBIA OOBEM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi
peakuus, KilaccupUKalMs peaklUui: peaklUM COEAMHEHUs, PEaKLUU pa3oKeHUs, peakiuu
3aMellleHus], peakiud 0OMeHa, 3K30- U 3HIOTEPMUYECKUE PEAKIIMH, TEIUIOBON 3 (eKT peakuu,
PO aToMa, SJCKTPOHHBINA CIIOM aToMa, aTOMHasi OpOuTallb, paJnyc aToMa, XUMHUYECKast CBS3b,
NoJIIpHasl ¥ HEMOJsIpHAs KOBAJEHTHAas CBS3b, MOHHAS CBSA3b, MOH, KaTUOH, aHHOH, pPacTBOp,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHLEHTpalKs) B pacTBOPE;

® WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATUH W TNPUMEHATH ITH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILECHUN;

® [ICTI0JIb30BAaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsI COCTaBieHHUs (opMysl BeIIeCTB U
YPaBHEHUI XUMHUYECKUX PEaKLUi;

® ONpe/IEATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIIEKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJaccy COeAMHEHUH 1o (opMynam, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAs M HOHHAs) B
HEOPraHUYECKUX COEAMHEHUSX;

e packpbiBaTh cMbIch llepmommueckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpUPOBATh
MOHMMAaHHE NEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT UX TOJIOKEHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHHUSI MAcChl BELECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOTapo;

®ONMCHIBATh M XapakTepuszoBaTh TaOnuuHyro Qopmy Ilepuoanueckoit cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «IJIaBHas nmoArpymnmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manbsle u OosiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpbIE
uMeroTcs B Tabnuie «llepuoandeckas cucremMa xumuueckux siaemeHToB JI. V1. MenneneeBa» ¢
YHUCJIOBBIMUA XAaPAaKTEPUCTHUKAaMH CTPOEHUS aTOMOB XHMHYECKHX DJJIEMEHTOB (COCTaB M 3apsn
A1pa, 0011ee YHCIIO0 JIEKTPOHOB U pacHpeieNeHHe UX MO JIEKTPOHHBIM CIIOSM);

e Kilaccu(UUMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (1o YUCIly U COCTaBy YYacTBYIOIIMX B PEaKIMM BEIIECTB, 110 TEIUIOBOMY 3 deKTy);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILIECTB pa3IUYHBIX
KJIACCOB, TOATBEpXAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJSPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLINN;

® [[POTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTHM OT MX KauyeCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKaHHSI XUMUYECKUX MTPEBPALICHUH B Pa3IMUHBIX YCIOBUSIX;

® BHIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYEO MacChbl BEILLECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTA 0 (popMyJie COeIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaklnuu;
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® IPUMEHATh OCHOBHBIE OIEpallMi MBICIUTENBHON AEsITeNbHOCTH — aHallu3 M CUHTES,
cpaBHEHHE, OO0O0OIIEHHe, CHUCTEMAaTHU3aINI0, KIACCU(UKAIMIO, BBHIIBICHWE IPUYUHHO-
CJIEICTBEHHBIX CBS3€M — JUIsl U3yUYEHUSI CBOMCTB BELIECTB U XUMUUYECKUX PEAKLINN, €CTECTBEHHO-
HayyHbl€ METOJbl IMO3HAHMSI — HAOJIOJIEHUE, U3MEPEHHE, MOJECIUPOBAHHUE, SKCIEPHUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

ecjeloBaTh IpaBWJIaM I[IOJIb30BaHMSI ~XHMHUYECKOM TMOCyIoil U J1abopaTOpPHBIM
o0opyaoBaHHMEM, a Takke TMpaBuiaM oOpallleHuss C BEIIeCTBaMU B COOTBETCTBUU C
UHCTPYKUUSAMU IO BBIMOJIHEHUIO JAaO0OPAaTOPHBIX XUMHUYECKHX OINBITOB IO MOJYyYEHUI0 U
coOMpaHuio ra3000pa3HBIX BEUIECTB (BOAOPOJA W KHCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB ILEJIOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (J1TakMyc, (heHoadTaIenH, METHIIOPAHX U IPYTHUe).

K xonHmy oOydeHust B 9 kJjacce mpeAMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE TOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

® PaCKpBIBaTh CMBICTT OCHOBHBIX XMMHYECKUX TOHSATUN: XUMHUYECKUN JJIEMEHT, aToM,
MOJIEKYJ1a, HMOH, KAaTHOH, AaHWOH, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
ANEKTPOOTPUIIATENILHOCTD, CTENEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKass CBS3b,
TEII0BOM 3P EKT peakifu, MOJb, MOJIAPHBIA 00BEM, pacTBOP, ANEKTPOIUTHI, HEAIEKTPOIUTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecue, OOpaTUMblE H HEOOpaTHUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
pEaKIuu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AallJIOTPOIIHUS,
aM(pOTepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, NOHHAs, METAJJIMYECKasi), KpUCTaUInYecKas
pemérka, KOppO3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MPeneabHO
nonycrumas konuentpauus I1/IK Bemecrsa;

® LJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TOHATUH U TNPUMEHSTH OTH
TIOHSITHS TIPH OMTMCAHUH BEIIECTB M UX TPEBPAIICHHUIA;

® [ICTIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY [UJIS COCTaBleHHS (OpMysn BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIIPEJIENIATh BAJICHTHOCTD M CTENIEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B COEJUHEHUX
pa3IMYHOTO COCTaBa, NMPUHAUIEKHOCTh BELIECTB K ONPENCIEHHOMY KIIACCy COCIMHEHUHN IO
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyie, XapakTep cpellbl B BOAHBIX PacTBOPAx
HEOPraHMYECKUX COEAMHEHUMN, TUI KPUCTAINTNYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

e packpbIBaTh cMbIch [lepuoaudeckoro 3akona /1. 1. MenaeneeBa u 1eMOHCTPUPOBATh €T0
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ileproguueckoil cucTeMbl
XUMHYECKHUX 2JIEMEHTOB: pa3Nnyarh MOHATHS «TJIaBHas MOATpymna (A-rpymnmna)» U «mododHas
noarpynna (b-rpymma)», mansie U OONbIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
UMEIOTCS B TMEpUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3aps] siipa, o0lee YUCIIo 3JEKTPOHOB U paclpesiesieHue ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHH B MpeeIax MalblX MEPUOJIOB U TIIABHBIX MOATPYMI C YYETOM CTPOSHUS UX
aTOMOB;

e Kilaccu(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (110 YUCITYy M COCTAaBYy YYacTBYIOIIMX B PEAKIMU BEILECTB, IO TEIJIOBOMY 3 dexTy, 1o
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKIX JIEMEHTOB);
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® XapaKTepu30BaTh (OMUCHIBATH) OOMIME | CHEU(UUECKHE XUMHUYECKHE CBOMCTBA
IIPOCTBIX WM CJIOXHBIX BEILECTB, MOATBEPKAAS ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKILIH;

® COCTaBIISATh YPABHEHHMsSI JICKTPOJIUTHYECKOM AUCCOLMALIMM KHCIIOT, IIEJIOYEH U COJICH,
NOJHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuil HOHHOrO OOMEHa, ypaBHEHHS pEaKIIHid,
MOATBEPKJAIOIINUX CYLICCTBOBAHUE TIE€HETHUYECKOW CBS3M MEXKJY BEIIECTBAMHM pPa3IMYHBIX
KJIACCOB;

® PaCKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUHA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX peakLuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

® BBIUUCJIATE OTHOCUTEJIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYKO MAacChl BEIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJie COeAMHEHUS], MACCOBYIO JI0JIIO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKivi;

ecoOMIOIaTh  TMpaBHWJa TOJB30BAHWS XUMHUYECKOW TOCYIOH H  JTAOOpaTOPHBIM
000pyI0BaHKEM, a TAKXKe IIPpaBHiia 00pallleHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMU
[0 BBIIOJHEHUIO J1a0OpaTOPHBIX XMMMYECKHUX OIBITOB IO IMOJYYEHHIO U COOHMpaHUIO
ra3o0o0pa3HbIX BELIECTB (aAMMHUaKa U YIIEKUCIOro rasa);

® [IPOBOJUTH PEAKIMH, MOATBEPIKAAIOIINE KAYECTBEHHBIM COCTAB PA3JINYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IMYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHat-, (ocdar-, cuimkar-,
cynbdar-, TUAPOKCUI-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3Y4YEHHBIX  METaJUIOB,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

® [[PUMEHATh OCHOBHBIE OIIEpAllMM MBICIUTEIIBHON ACSITEIBHOCTH — aHAlW3 M CUHTES,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE PHYNHHO-CIICACTBEHHBIX CBS3€H — IS
W3Y4YEHHsI CBOMCTB BEILECTB M XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAyUYHbIE METO/IbI I03HAHUS
— Ha0JII0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PeabHbIN U MBICIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl Kosau4vecTBO 4acoB JyekTpoHHbIE (U(pPOBBIE)
n/n Bcero KonTposabHubie IIpakTn4yeckue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
1.1  |Xumusg — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6mmoreka [JOK
NPAaKTUYCCKOH JISATSILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢

1.2 BemiecTBa 1 XuMu4eckue peakimu 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Ntoro no pazgeny 20

Paznen 2. BaxkHeiinue npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB

2.1 |Bosnyx. Kucnopon. [Tonsitue 06 okcumax 6 bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

2.2 |Bogpopon. IlonsiTue 0 KMCIOTaX U COJAX 8 1 bubnuorexa [JOK
https://m.edsoo.ru/7141837¢c

2.3 Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 5 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

2.4 |OcHOBHBIE KJIacChl HEOPTaHUYECKHUX 11 1 1 bubnnoreka [JOK

COCIMHEHN N https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pazpnen 3. llepnoanyeckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. Menaeneena.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKIIUU

CTtpoeHue aTOMOB.

3.1 |Ilepuogmueckuii 3axoH u Ilepuognueckas 7 bubnunoreka [JOK
crucTemMa XuMu4yeckux 3iemeHToB /. WM. https://m.edsoo.ru/7f41837¢c
MenpneneeBa. CTpoeHHe aToMa
3.2 | Xumuueckas cBsi3b. OKHCIUTEIBHO- 8 2 bubnuorexa [JOK
BOCCTaHOBHUTEJIbHBIE pEAKLIUU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 5
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9 KUIIACC

KoaudecTBO 4acoB

Ne DJIeKTPOHHbIe (LM (pPOBbIE)
o/ HanmeHnoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Beero KoHnTpoJibHbIe IpakTHyeckune 06pa30BATEIBHbIE PECYPChI
padoThI padoThbI

Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKIul

1.1 |IToBTOpeHmE H yriyOJICHHE 3HAHUH OCHOBHBIX 5 1 bubmuorexa [JOK
pazzienoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
peaxkuuii https://m.edsoo.ru/7f41a636

1.3 |DnekTponutuueckas auccouuranys. XuMAYECKue 8 1 1 bu6nuoreka [IOK
pEaKIU B pacTBOpPAX https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pa3nes 2. HemeTasibl M MX cOeIMHEHUS

2.1 |OOmas xapakTepucTUKa XUMHUYECKUX JIEMEHTOB 4 1 bubnuotexa [HOK
VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636

2.2 |OO6mas xapakTepuCcTUKa XUMHUUECKUX HIEMEHTOB 6 bubmuoreka [JOK
VIA-rpynmnesl. Cepa u €€ coenHeHus https://m.edsoo.ru/7f41a636

2.3 |OO6mas xapakTepuCcTUKa XUMHUUECKUX HJIEMEHTOB 7 1 bubmuoreka [JOK
VA-rpynnsl. A30T, pochop ¥ UX COETUHEHUS https://m.edsoo.ru/7f41a636

2.4 |OOmas XxapakKTepUCTUKA XUMHUYECKUX DJIEMEHTOB 8 1 2 bubmuotexa [JOK
IVA-rpynnel. Yrnepoa u KpeMHUH, U UX https://m.edsoo.ru/7f41a636
COEIMHEHUS

Hroro no pasaeny 25

Pa3nes 3. MeTanibl 1 X COeINHEHUS

3.1 |O6mme cBOWCTBA METAIIIOB 4 bubnuotexa [JOK

https://m.edsoo.ru/7f41a636
3.2 |BaxHeiimume MeTaaIbl U UX COSTUHEHUS 16 1 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
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Pasnen 4. Xumus u oxkpy:xamomas cpeaa

4.1 |BemectBa U MaTepuaibl B dKU3HU YEJIOBEKA 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny 3

PeszepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
n/n Tema ypoka Bcero Kontpoarupie Mpaxruiecikue U3yueHusi | 00pa3oBaTesibHbIE PeCypPChl
padoThI padoThI
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 1 bubmuoreka [JOK
yejgoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsaTue o0 MeTo1ax MO3HAHUS B XUMUU 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d227¢
3 [MpakTudeckas padora Ne 1 «[IpaBuiia paboThl B 1 bubnuotexa [JOK
nabopaTopuu U MPUEMBI OOPAILICHHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 YucTtele BemecTBa U cMecd. CrocoObl 1 bu6mmoreka [JOK
pasjencHus cMecei https://m.edsoo.ru/ff0d26ca
5  |IIpakTrueckas padota Ne 2 «Paznenenue cmeceit 1 bubnuorexa [JOK
(Ha mMpUMepe OYUCTKU TTOBAPCHHOM COJIH ))» https://m.edsoo.ru/ff0d28c8
6 | ATOMBI U MOJIEKYJIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE 3IIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnuorexa [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u cnoXHBIE BELIECTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 |3aKkoH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubnuotexa [JOK
Xumunueckas popMmyia. BageHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX JIEMEHTOB
11 |OtHOcuTenbHas atoMHas Macca. OTHOCUTEIbHAS 1 bu6mmoreka [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas goasd XUMHYECKOT0 DJIEMEHTA B 1 bu6nmoreka [JOK
COETUHCHUH https://m.edsoo.ru/ff0d350c
13 |KomuuectBo BeuiectBa. Moib. MosnsipHast macca 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d5230
14 | dusznyeckrue U XUMHYCCKHUE SBICHHS. 1 bu6mmoreka [JOK
21
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XuMHYEeCKas peakuus https://m.edsoo.ru/ff0d37fa
15 |IIpu3HaKu U yCJIOBUS MIPOTEKAHUS XUMUYECKUX bubmuorexa [JOK
peakuuit https://m.edsoo.ru/ff0d3al6
16 |3akoH coxpaHEHHS MACChl BEIIECTB. XUMUYECKUE bu6mmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 |BpraucieHus KOJIMYECTBA, MACCHI BEIIECTBA 110 bu6mmoreka [JOK
YPAaBHEHUSM XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
18 |Knaccudukanus XMuMUYECKUX PEeaKITui bubmuoreka [JOK
(coenMHEHUs, PA3JIOKCHHUS, 3aMEIICHMsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMm0oHOCOB — y4E€HBIH-IHUUKIONEIUCT. bu6mmoreka [JOK
O00011IeHNE U cCUCTEMATU3AMs 3HAHUN https://m.edso0.ru/ff0d40c4
20 |KonrpomnbHas padota Nel o Teme «Bemecta u bubnuorexa [JOK
XUMHUYECKHUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
21 |Bo3nyx — cmech razoB. Coctas Bo3yxa. bubnuorexa [JOK
Kucnopoa — sneMeHT ¥ mpocToe BEIMIECTBO. https://m.edsoo.ru/ff0d448e
O30H
22 |Du3nyecKue U XMMHUYECKHE CBOMCTBA KUCIOPO/Ia bu6mmoreka [JOK
(peaxmmu oxucneHus, ropenue). [lonstie 06 https://m.edsoo.ru/ff0d4614
OKCHJAX
23 | CriocoObl OTy4YEeHHS KUCIOPO/Ia B TAOOpaTOpUH bubnuorexa [JOK
U TIPOMBILUIEHHOCTH. IIpuMeHeHne Kucaopoa https://m.edsoo.ru/ff0d497a
24 |TemioBoil 3(h(PeKT XUMUUECKON PEeaKIH, bubnuorexa [JOK
MOHATHE O TEPMOXUMHYECKOM YpaBHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHAOTEPMUYECKHUX PEaKIIMIX
25 |TomnuBo (HedTh, yroiab U MeTaH). 3arps3HeHNe bub6nuorexa [IOK
BO3J1yXa, CIIOCOOBI €r0 MPeI0TBpaICHUS https://m.edsoo.ru/ff0d4c4a
26 |IIpaktuueckas pabota Ne 3 no reme «Ilomyuenue bub6nuorexa [IOK
1 coOMpaHue KUCIOPO/Ia, N3YIECHUE €T0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2
27 |Bomopoa — 3JEMEHT U MPOCTOE BEIIECTBO. bubmuotexa [JOK
Haxoxzaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 |PuznyecKue U XMMHUYECKHE CBOMCTBA BOJIOPO/IA. but6mmorexa [{OK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 |IloHsTHE O KHCITOTaX M COJISIX bu6mmoreka [{OK
https://m.edsoo.ru/ff0d50d2
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30 |CrocoOsI oTy4eHUs BOAOPOA B TAOOpaTOpHH bubnmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |IIpakTrueckas padota Ne 4 mo reme «Ilomyuenue bubmumoreka [IOK
1 coOupaHue BOJOPOAa, U3yUYECHHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4{42
32 |Momnsipublii 00bEM ra3oB. 3akoH ABOTaapo bubmmorexa [IOK
https://m.edsoo.ru/ff0d542e
33 |Brruncienus o0bEMa, KOJIHMYECTBA BEIECTBA ra3a bu6mmoreka [JOK
10 €ro0 U3BECTHOMY KOJIUYECTBY BEIIECTBA UIIH https://m.edsoo.ru/ff0d55a0
00BEMY
34 |BpraucneHus 00bEMOB Ta30B 110 YPaBHEHUIO bubnuotexa [JOK
pEeaKIMKy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOUIEHUI Ira30B
35 |dusuyeckue U XUMUYECKHUE CBOMCTBA BOIBI bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a
36 |CocrtaB ocHoBanwii. [loHaTue 06 HHANKATOPAX bubnuotexa [JOK
https://m.edsoo.ru/ff0d59e2
37 |Bopna kak pactBoputenb. HacwilieHHbie 1 bubnuotexa [JOK
HEHACBILIEHHBIE pacTBOpPbI. MaccoBas 10JIs https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
38 |IIpakTtuueckas pabota Ne 5 mo Teme bubnunoreka [JOK
«lIpuroroBieHne pacTBOPOB C ONPEACIEHHON https://m.edsoo.ru/ff0dSeba
MacCcOBOM J10J1€l paCTBOPEHHOTO BEILIECTBA»
39 |KoutponbHas pabota Ne2 no teme «Kucnopos. bubnunoreka [JOK
Bopopoa. Boga» https://m.edsoo.ru/ff0d6342
40 |Oxcunpl: cocTas, KnaccupUKaIHsl, HOMEHKIaTypa bub6nuorexa [IOK
https://m.edsoo.ru/ff0d664e
41 |Ilony4yeHne M XUMHUYECKHE CBOMCTBA KUCIOTHBIX, bu6mmoreka [JOK
OCHOBHBIX U aM(pOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 |OcHOBaHUS: COCTaB, KIacCU(pUKaIKs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 |Tlomy4yeHre U XUMUYECKHE CBOMCTBA OCHOBAHUI bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 | KucmoTsl: cocTaB, Kiaccuukanus, bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
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45 |Ilony4yeHue U XUMUUYECKUE CBOMCTBA KUCIOT bubnmoreka [JOK
https://m.edsoo.ru/ff0dfee2
46 |Comnu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI bubnmoreka [JOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |Ilpaktuyeckas pabora Ne 6. Pemenue bubnmoreka [JOK
AKCIEPUMEHTAIBHBIX 3aj1a4 110 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COEAUHEHUI»
48 |I'enetnueckas CBS3b MEXIY KJIaCCaMU bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
49 |OO6oOmIeHNE U CUCTeMATH3AIIHS 3HAHHIA bubnuoreka [JOK
https://m.edsoo.ru/00ad9cb2
50 |KontponbHas padota Ne3 o teme "OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUI" https://m.edsoo.ru/00ad9ela
51 |IlepBble NOMBITKU KJIaCCUPUKAUN XUMUYECKUX bubnuorexa [JOK
a1eMeHTOB. [IoHATHE O Ipymax CXOAHBIX https://m.edsoo.ru/00ad9ffa
9JIEMEHTOB
52 |Ilepuoauueckuii 3akoH u Ilepuonnueckas bubnuorexa [JOK
crucTemMa XuMuU4yeckux 3iemeHToB /1. U. https://m.edsoo.ru/00adasS2¢c
MeHnneneeBa
53 |Ilepuoasl, rpynIibl, MOATPYIIIBI bubnunoreka [JOK
https://m.edsoo.ru/00adas52c
54 |Ctpoenue aromoB. CocTaB aTOMHBIX SIIED. bubnunoreka [JOK
M3oTonbl https://m.edsoo.ru/00ada342
55 |CrtpoeHue 3eKTPOHHBIX 000JI0YeK aTOMOB bubnunoreka [JOK
anemeHToB [lepunogunueckont cucremsr /1. 1. https://m.edsoo.ru/00ada6bc
MeHnneneeBa
56 | XapakTepucTuka XMMHYECKOTO 3JIEMEHTA IO €T0 bubnuotexa [JOK
nostoxenuto B [lepuoguueckoit cucreme J1. M. https://m.edsoo.ru/00ada824
MeneneeBa
57 |3nauenue [leproanueckoro 3akoHa JJis pa3BUTHS bubmuorexa [JOK
Hayku U npaktuku. /. 1. MeHnneneeB — y4€HbI, https://m.edsoo.ru/00ada96e
Mearor ¥ rpaXkIaHiuH
58 |PesepBHbIii ypok. O600IIEHNE U cCTEMaTH3aIUs bubnmoreka [JOK
3HaHui / Beepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adb33¢
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59 |KoutponbHas pabota Ne4 o teme «CtpoeHue 1 bubnmoreka [JOK
aToMa. Xummu4eckas cBsi3b» / Becepoccuiickas https://m.edsoo.ru/00adb486
IpOBEpOYHas paboTta
60 |DJIEeKTPOOTPULIATEILHOCT AaTOMOB XUMHYECKHUX 1 bubmuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 |HMonHas xuMuyeckas CBI3b 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
62 |KoBaneHTHas noJisipHasi XMMUYECKasi CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
63 |KoBaneHTHas HEMOJIApHAs XUMUYECKAsI CBSI3b 1 bubnuotexa [JOK
https://m.edsoo.ru/00adaab8
64 |CteneHb OKUCICHUS 1 bubmuorexa [JOK
https://m.edsoo.ru/00adae28
65 | OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adb076
66 |OKUCIUTENN U BOCCTAHOBUTEIHU 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb076
67 |PesepBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aIUs 1 bubnuotexa [JOK
3HaHMUU 110 TeMe «CTpoeHue aroma. XUMHAYECKas https://m.edsoo.ru/00ad9cb2
CBSI3bY»
68 |Pe3epBHbIii ypok. O6001IEHNE U CHCTEMATU3aIUs 1 bubnuorexa [IOK
3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

25
[lokymeHT co3aaH B anekTpoHHon copme. Ne 6/H ot 23.01.2026. VicnonHuTtens: ApynnuH N.W. 0 3IEKTPOHHbINA
Ctpanuua 25 n3 52. Ctpanuua cosgara: 23.01.2026 10:05 =¥ TATAPCTAH



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne | Tema ypoka KoJunuecTBo yacoB Hara DJIeKTpPOHHbIe U (pPOBbIE
n/n Bcero Konrtpoabnbie | [IpakTnueckne | M3y4eHHs |00pa3oBaTejbHbIC
padoThI padoThI pecypcbl
1 Ilepuonnueckuii 3akoH. [lepuoanueckas 1 but6mmoreka [IOK
crucTemMa XMMUYecKux 3yemeHToB /1. U. https://m.edsoo.ru/00adb59e
Meupeneena
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubmmoreka [JOK
XMMHMYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnorexa [JOK
HEOPTraHWYECKNX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapr XuMH4yeCcKoOU CBSA3U U THIEI 1 bu6nmorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
5 Kontponbnas paborta Nel no teme «IloBropenue 1 1
U yIi1yOJieHue 3HaHUI OCHOBHBIX pa3/IesioB
Kypca 8 Kiacca»
6 Kitaccupukanusi XMMUYECKUX PEAKIIHHA 110 1 bubmmoreka [JOK
pasIMYHBIM NpHU3HAKAM https://m.edsoo.ru/00adbcb0
7 IToHsiTHE O CKOPOCTH XUMHUYECKON pPEaKIINU. 1 bubnuotexa [JOK
IToHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX https://m.edsoo.ru/00adbe9a
peakuusix
8 ITonsTHE 0 XUMHUUYECKOM paBHOBEeCHH. DAKTOPHI, 1 bubmuoreka [IOK
BIIMSIOIINE HA CKOPOCTh XUMHYECKOUN PEAKIIUU U https://m.edsoo.ru/00adc28c
MI0JIO)KEHNE XMMHUYECKOTO PABHOBECHS
9 OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bu6anoreka LIOK
https://m.edsoo.ru/00adcade
10 | Teopust >MEKTPOIUTHYECKON TUCCOLUALINU. 1 bubnnorexa [JOK
CunpHble U ciiadble JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHUS peakuui 1 bubnuoreka [IOK
https://m.edsoo.ru/00add448
12 | XuMu4eckne CBOMCTBA KUCIOT U OCHOBAHUH B 1 bubnuotexa [JOK
CBETE MPECTABICHUN 00 PIEKTPOTUTHUECKON https://m.edsoo.ru/00add5d8
JIICCOLIMAIIUT
13 XUMHUYECKHE CBONMCTBA COJIEN B CBETE 1 bubmuoreka [JOK
26
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NPECTaBICHUN 00 IEKTPOTUTHUECKON https://m.edsoo.ru/00add8b2
JUCCOLMAlU

14 |IlonsaTtue o ruapoause conei Bu6mmoteka [JOK

https://m.edsoo.ru/00add9d4

15 O0001IeHre U CUCTEMaTU3aIUs 3HAHUI bubnuorexa [{OK

https://m.edsoo.ru/00addd12

16  |IIpaktuueckas padota Ne 1. «Pemienue bubnuotexa [JOK
JKCIIEPUMEHTAJIBHBIX 33]1a1) https://m.edsoo.ru/00addbfa

17  |KontposbHas padota No2 o Teme bubnuotexa [JOK
«DNEKTPOIIUTUYECKAS] TUCCOLIAALIMSL. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMU B PACTBOPAX)»

18  |OOmas XxapakTepUCTUKA T'aJIOTEHOB. bubmmoreka [JOK
XUMHUYECKUE CBOICTBA HA IPUMEPE XJIopa https://m.edsoo.ru/00addfe2

19 | XnopoBogopoa. CosisiHast KHCIOTa, XUMHUYECKUE bubmmoreka [JOK
CBOMCTBA, NTOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20  |IIpakTtuueckas padota Ne 2 mo Teme bubnnorexa [JOK
«Ilomyyenne CONAHON KUCIOTBI, U3y4YCHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»

21 Brruucnenus o ypaBHEHHUSIM XUMHUYECKUX bubmuoreka [JOK
peaxLtii, eCiii OJMH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
M30BITKE

22 |OO6mas xapakTepucTuka 31eMeHToB VIA- bubmuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a

23 AnnoTponHbie MOIU(UKAIIUY CEPHI. bubnnorexa [JOK
Haxoxnenue cepel 1 €€ cCOeAMHEHUHN B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPbI

24 |CepoBoaopo, cTpoeHue, GU3NIeCcKue 1 bubnuotexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

25  |Oxcupsl cepol. CepHas KucnoTa, GU3NYECKUe U bu6muoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28

26 | XHMMHUYECKHUE PEaKINH, JICKAIINE B OCHOBE but6mmorekxa [IOK
IPOMBIIIJIEHHOTO CII0c00a MOTY4YeHUsI CepHON https://m.edsoo.ru/00adec8a
KHMCJIOTBl. XMMHYECKOE 3arpsi3HEHUE
OKPY’KaIOILEH Cpefibl COEAUHEHUSIMHU CEPBI
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27  |BpluncieHre MaccoBOM J0JIM BBIXOJa MPOAYKTa Bu6mmotexa [JOK
peakLuuu https://m.edsoo.ru/00adec8a

28  |OOmmas xapakTepUCTHKA HIeMEHTOB VA- bubmmoreka [JOK
rpynmsl. A30T, paclipOCTPaHEHHUE B IPUPOJIE, https://m.edsoo.ru/00adeea6
¢du3nUecKre M XMMUYECKHE CBOWCTBA

29  |Ammmuak, ero pu3nYECKre U XUMHUYECKHE bubnuotexa [JOK
CBOMCTBA, IOJIYYEHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004

30 |IIpaktuueckas padota Ne 3 o Teme bubnuotexa [JOK
«lTosyyeHre aMMuaKa, U3y4eHUe ero CBOMCTB» https://m.edsoo.ru/00adf180

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnmnoreka [HOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306

32  |Hcnonp30BaHUE HUTPATOB M COJIEH aMMOHUS B bubnmnoreka [HOK
KayeCTBE MMUHEPAJIbHBIX YA00pEHUH. https://m.edsoo.ru/00adf518
XHUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl
COEJIMHEHUSIMU a30Ta

33 | Dochop. Oxcun pocdopa (V) u hochopras bubnmoreka [JOK
KHCJIOTa, PU3HYECKUE M XUMHUECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJIyYEHHUE

34 |Hcnonb3oBanue pochaToB B KauecTBe bubnmnoreka [JOK
MUHEPATBHBIX YI00peHUi. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
IpUPOAHOH cpenbl hocharamu

35 | Yrunepon, pacnpocTpaHeHuE B IPUPO/IE, bubnuotexa [JOK
dbuznyecKkue 1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9¢

36  |Okcuasl yraeposa, ux puznyeckue u bubnuotexa [JOK
XUMUYECKHUE CBOMCTBA. DKOJIOTUYECKUE https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM yIiiepoja
av)

37 | YrospHas KHUCIOTA U €€ COJIU bubnuotexa [JOK

https://m.edso00.ru/00ac006¢c

38 |IIpaktuueckas padora Ne 4 o Teme bubnmnoreka [JOK
"[Tonyuenune yranekucioro raza. KauectseHHas https://m.edsoo.ru/00ae027e
peakuus Ha KapOoHaT-HOH"

39  |llepBoHavaybHBIC TOHATHS 00 OPTAHMYECKUX bubnuotexa [JOK
BEIIIECTBAX KAaK O COCAMHEHMX YIaepoaa https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

40 |KpemHuii u ero coeiMHEHUS bubmmoreka [JOK
https://m.edsoo.ru/00ae080a
41  |IIpaxTuueckas pabota Ne 5. Pemenune Bu6muotexa [JOK
JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME https://m.edsoo.ru/00ae0bf2
«Baxueine HeMeTauIbl U UX COSTMHEHUS
42  |KontpoasHas pabota Ne3 mo teme «Baxkneitmme bubnuotexa [JOK
HEMETAJUIBI U UX COCTUHEHU https://m.edsoo.ru/00ae0el8
43 OO0m1as XxapakTepucTUKa XUMHYECKUX bubmmoreka [JOK
AJIEMEHTOB — METAJIOB. MeTajminyeckas CBs3b https://m.edsoo.ru/00ael103e
Y METAJUTNYECKas KpUCTAJUTMYECKas peiIéTKa.
Dur3nyeCcKue CBOKMCTBA METAJJIOB
44 XHUMHUYECKHE CBOIICTBA METAJLIOB. bubnunoreka LIOK
DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM https://m.edsoo.ru/00ael 156
METaJUIOB
45 OO6mue crocoObl MOTYyYEHUS! METAILIOB. bu6nmorexa LIOK
CnnaBel. Beruncnenus o ypaBHeHUsAM https://m.edsoo.ru/00ael1156
XUMHYECKUX PEaKIid, €ClIM OJUH U3 PEareHTOB
COJICPKUT IPUMECH
46  |IlonsTHE O KOPPO3UH METAIIIOB bubnnorexa [JOK
https://m.edsoo.ru/00ael1278
47 [[lenouyHbIe METATITBI bubmuoreka [{OK
https://m.edsoo.ru/00ae14b2
48  |Oxcumbl ¥ TUAPOKCUIBI HATPHUS U KaTus bubnuotexa [JOK
https://m.edso0o.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — KAIBIIUN U bubmuoreka [{OK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coeJMHEHUS] KATBIIUS bubmuoreka [{OK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMaTH3aIis 3HAHUH
52 |XKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI bubnuotexa [JOK
https://m.edsoo.ru/00aec1886
53 [Ipaktuyeckas padora Ne 6 mo Teme "KeEcTrocTh bubnmnorexa [JOK
BOJIbl U METO/IBI €€ YCTPAHECHHUS" https://m.edsoo.ru/00aclae8
54 | AmoMuHul bubmuorexa [JOK
29
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHUIA 1 bub6nmoreka [IOK
https://m.edsoo.ru/00aelc64
56 | XKeneso 1 bubnuorexa [JOK
https://m.edsoo.ru/00aec1d86
57 Oxkcuabl, TuAPOKCU B U con xenesa (II) u 1 bubnuorexa [{OK
xenesa (110) https://m.edsoo.ru/00ae35¢6
58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
59 |IIpaktuueckas pabora Ne 7. Pemenue 1 bubmmoreka [JOK
HKCIIEPUMEHTAIBHBIX 33124 110 TEME https://m.edsoo.ru/00ae3de8
«BaxkHeinie MeTaJibl U UX COSAUHEHUS
60 |Bbluucienus no ypaBHEHUSM XUMHUUYECKUX 1 bubnuoreka [IOK
pEaKLHii, €CIIM OJIMH U3 PEAreHTOB JaH B https://m.edsoo.ru/00ael750
W30BITKE UK COJICPKUT MpUMecH. BerauciaeHus
MacCOBOM JIOJM BbIXOJa MPOJIYKTA PEAKIIUU
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
62  |Konrtponbnas padora Ned mo teme «Baxneiimme 1
METAJIJII M UX COCTMHEHUSD)
63 BemectBa 1 maTepuanbl B MOBCEAHEBHOM KU3HU 1 bubmuoreka [IOK
YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 | XuUMHUYECKOE 3arps3HEHNE OKPY KAIOIIECH CpeIbl 1 bubmuoreka [IOK
https://m.edso00.ru/00ae4270
65 |Ponp XuMuu B pelIEHUH 3KOJOTUIECKUX 1 bubmuoteka [IOK
po0emM https://m.edsoo.ru/00ae4270
66 | PesepBHbIii ypok. O6001IIEHUE U 1 bubnmnorexa [JOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67  |PesepBHbIii ypok. O6001IEHUE U 1 bubnmnorexa [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 | PesepBHbIii ypok. O6001IIEHUE U 1 bubnmnoreka [JOK
CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Koa IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
MPOBEPAEMOro 00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 [To Teme: «IlepBoHayanbHBIE XUMHYECKUE TIOHSITHUS
1.1 pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX ITOHATHI: aTOM, MOJIEKYJia,
XUMHYECKHUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOHAS ¥ HEOJHOPOJIHAS), BAJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAs W
MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBas JI0JII XUMHUYECKOTO AJIEMEHTa B COCIUHEHUH, MOJIAPHBIN 00BEM,
XUMUYECKasg pPeaKius, KiIacCU(pUKAIUs pPEaKIUil: peakiuu COCAMHEHUS,
peakuu Pa3jIoKEHUs, PEaKIMH 3aMEICHHUs, peaKIuu OOMEHa, 2K30- U
IHAOTEPMHUYCCKUE PEaKIUHU, TerioBod »dhdekr peakuuu, pacTBop,
MaccoBas JI0JIsI BelIecTBa (MPOIEHTHAs KOHIICHTPAIIHS ) B paCTBOPE
1.2 WUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XHMMHYECKHX TIIOHSATUH U
MPUMEHSTh 3TU MOHATHUS MIPU OMKMCAHUU BEILIECTB U UX MPEBPaALICHUI
1.3 UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHUKY JUISI COCTaBIICHUS (HOpMYII
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN
1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAcChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHsI, 3aKOHA ABOTraipo
1.5 OTpEe/IEATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
1.6 KIacCUUIIUPOBATh XUMHUYECKHE peakuuud (M0 YHUCIy M COCTaBY
Y4acTBYIOUINX B PEAKIMH BEILECTB, M0 TEIIOBOMY 3P (HEKTY)
1.7 BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB
1.8 BBIUUCIIATH MAacCOBYIO JOJI0 XHMHUYECKOTO »dJeMeHTa 1o ¢dopMmylie
COCIMHCHHUS,
1.9 BBIUMCIIATH MAaCCOBYIO JOJIIO BEIECTBA B PACTBOPE
1.10 MPUMEHSTh €CTECTBEHHOHAayYHbIE METOJbl TO3HaHMUS — HaOI0IeHUeE,
HU3MepeHne, MOICTTUPOBAaHNE, SKCTIEPUMEHT (PEeaIbHbIN U MBICIICHHBIN )
2 [To Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTAHUYECKUX BEIIECTBY»
2.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSATHUN: OKCHJ, KHUCIOTA,
OCHOBaHHE, COJIb
2.2 ONPEACISITh MPUHAMIEKHOCTh BEIIECTB K  ONPEACIIEHHOMY  KJaccy
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coenHeHuil o popmynam

23 KJ1acCU(UIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

2.4 XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHbIX KJIACCOB, MOATBEPXkKAAsi ONMUCAHUE MPUMEPAMH MOJEKYJISPHBIX

YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.5 IIPOrHO3MPOBaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOJKHOCTUM IIPOTEKaHUS XHMHUYECKMX IIPEBPAILlCHUM B

PAa3JIMIHBIX YCIOBUAX

2.6 cleoBaTh ~ IpaBWIaM  [OJb30BaHMS ~ XUMHUYECKOW  IOCYJOW U
nabopaTopHbBIM  000pyIOBaHHMEM, a TakXKe IMpaBHiaM OOpaleHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHMSIMH 110 BBIIOJHEHHUIO
71a00paTOPHBIX XMUMHYECKHX OIBITOB IO TIOJYYCHHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BemeCTB (BOAOpPOJa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPENEIEHHOW MAacCOBOH JIoJield pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBaTh M TPOBOAWUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KHUCJIOT C MOMOIIBI0 WHIUKATOPOB

(;makmyc, GpeHondTaNIenH, METUIIOPAHXK U APYTHE)

2.7 MIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKON peaKiuu

3 ITo Teme: «llepnoguyecknii 3akoH u [lepuonnyeckas cucreMa XUMHYECKUX
sanementoB JI. M. MenaeneeBa. CTpoeHHE aTOMOB. XHMHYECKasl CBS3b.

OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIE peakunumn»

3.1 PaCKpBIBATG CMBICI OCHOBHBIX XHMHUUYCCKHX TTOHSATHH: AApO atroma,
SHGKTpOHHBIﬁ clioi aroMa, aToOMHasd 0p6I/ITaJ'IL, paanyc aToMa, XUMHUYCCKasa
CB3b, noJjisipHad u HCTIOJIAPpHAasA KOBaAJICHTHAaA CBA3b,

QJICKTPOOTPUIATCIIbBHOCTL, MOHHAA CBA3b, WOH, KATHOH, AHHWOH, CTCIICHb

OKHCJICHUS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE HIIEMEHTBI
33 ONMKCHIBATH U XapakTepu3zoBaTh TabmuuHyo ¢opMy Ilepumoauueckoit

CUCTEMBl XMMHYECKHMX DJJIEMEHTOB: pa3indarbh [OHATUS  «TJIABHAs
noarpynna (Arpynna)» u «mnobdounast noarpymnmna (brpynma)», «manbie» u

«OOIIBIINEY NEepruoabI

34 packpsiBaTh cmbicin  [lepmoamyeckoro 3akona J.M. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE TMEPUOJAMYECKON 3aBUCHUMOCTH CBOWCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B Hepnonnqecxoﬁ CUCTEMC

3.5 COOTHOCHUTH 0003HAUEHUs, KOTOpble NMetoTcs B Tabnuue «lleproanueckas

cuctemMa xumudeckux osnemeHtoB J[.M. MenngeneeBay ¢ YHCIOBBIMU
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XapaKTCPUCTUKAMU CTPOCHUSA ATOMOB XUMHUUYCCKHX 3JICMCHTOB (COCTaB u
3apsag  daapa, 06mee YUCIO DOJCKTPOHOB MW pacnpeaciicHue Hux I10

3JEKTPOHHBIM CJIOSIM)

3.6 OIIPECACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7 ONpEAENATh BUJ XUMHMUYECKOM CBS3U (KOBaJEHTHass M HWOHHAasA) B

HCOPraHN4YCCKUX COCIUHCHUAX

9 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM

NpoBepsieMoro o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

pe3yJabTara
1 ITo Teme: «BemecTBo 1 XUMHUYECKask peaKLUsD»

1.1 pacKpbIBaTh  CMBICII  OCHOBHBIX XUMHMYECKHUX IIOHATHH:  pacTBOD,
BJIEKTPOJUTBI,  HEAJEKTPOJUTHI,  BJIEKTPOJIUTHYECKAass  JIUCCOLMALNs,
peakuuu HOHHOrO OOMeHa, KaTalu3aTtop, XUMHUYECKOe paBHOBECHE,
oOpaTuMble U HEOOPATUMBIC PEAKIUHU, OKHCIUTEIFHOBOCCTAHOBHTEILHBIC
pEaKLrH, OKUCIUTENIb, BOCCTAHOBUTEIb, OKUCJIEHHE U BOCCTaHOBJICHHUE,
amoTpornusi, aM(QOTEpPHOCTh, XMMHYECKasi CBSI3b (KOBAJICHTHAs, WOHHAS,
METaJJIM4ecKas), KpHUCTajlIMyeckass  pemérka, CIJaBbl, CKOPOCTb

XUMHYECKON peaKiuu

1.2 WIUIFOCTPUPOBATE  B3aMMOCBA3b OCHOBHBIX XHMHWUYCCKUX MNOHATHH U

IMPUMCHATH OTU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3 COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTHYECKONM  TUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MTOJIHBIE U COKPALEHHBIE YPABHEHUS PEaKIUi MOHHOTO

oOMmeHa

1.4 pacKpbIBaTh  CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIMI

OoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca dTUX peaKuHﬁ

1.5 IIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOM peakuu

2 ITo Temam: «Hemeranmmel W WX CcoenWMHEHUS» W «MeTamiasl W HX

COCOIUHCHUA»

2.1 XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CHenUu(PUUECKHe XUMUYECKHE
CBOMCTBAa MPOCTBIX M CIOXHBIX BEMIECTB, MOATBEPKIAs OINUCAHUE
MpUMepaMu  MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKuHﬁ

2.2 COCTaBIIATh YPaBHEHUS pPEAKLIHM, MOATBEPKIAOIINX CYIIECTBOBAHUE

TeHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3 MPOrHO3UPOBATH CBOWMCTBAa BEHIECTB B 3aBUCHMOCTH OT HMX CTPOECHUA,
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BO3MOKHOCTH IIPOTEKaHUs XUMUYECKHX IIPEBPALLCHUM B PA3IUYHBIX

YCJIOBUAX

24 cleoBaTh  IpaBWIaM  [OJb30BaHMS ~ XMMHUYECKOW  IOCYJOW U
7a00paTOpHBIM 00OpyIOBaHUEM, a TaKKe IpaBWiIaM OOpamieHust C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHMSIMH 110 BBIIOJHEHUIO
7a0OpaTOPHBIX XUMHYECKHX ONBITOB 110 TIOJYYEHHI0O W COOMPAHHIO

ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTJIEKUCIIOTO ra3a)

2.5 MIPOBOJIUTH PEAKIUH, MTOITBEPIKAAIOIIIE KAaUeCTBCHHBIH COCTAaB Pa3IMYHbIX
BEIIECTB: PACIO3HABATH OMBITHBIM TYTEM XJIOPHI-, OPOMHUI, HOIU],
kapOoHat, ¢docdar, cwImKar, CcyabdaT, THAPOKCHIUOHBI, KaTHOHBI
AMMOHHS, HWOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX

PpacTBOpax HCOPraHU4ICCKHUX BCIICCTB

3 [To Teme: «XuMus U OKPYIKarOIIAst Cpeaay

3.1 PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKHUX MOHSITHH: HIIK BCIICCTBA,

KOPpO3HsI METAJUIOB

3.2 MIPUMEHSATh OCHOBHBIC OTICPAIIMH MBICIUTEILHOHN ACATEIHPHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTU3aIINIO, BBISIBICHUE TIPUINHHO-
CIIEICTBEHHBIX CBSI3€H — Ui U3YYEHUS CBOMCTB BELIECTB M XMMHUYECKHX
peakluii; eCTEeCTBEHHOHAYYHbIE METOJbl IO3HaHUS — HaOI0IeHuE,

U3MepeHue, MOICTUPOBaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBII )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 [TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
1.1 [Ipenmer xumuu. Poiap XUMUM B )KM3HH 4Y€JIOBEKa. XUMUS B CUCTEME HaykK. Tena u

BemecTBa. du3ndeckre cBOMCTBA BC€IICCTB. AFpCFaTHOC COCTOsSIHHEC BCIICCTB

1.2 IToustue o MCTOJAaX IIO3HaHUA B XHMHH. Yucteie BC€IICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmecent

1.3 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMMUYECKUX SJIEMEHTOB.

[IpocTbie u CioXHBIE BEIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE

1.4 XuMuueckas (bOpMYJ'Ia. BajleHTHOCTE aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BECHICCTB. OrtHocurenbHasg aToMHas Macca. OTHOCHTEIbHAs

MOJICKYJISIpHAs Macca. MaccoBas 101 XMMHYECKOT'0 JIEMEHTA B COCMHEHUU

1.5 KommuectBo BemectBa. Monbs. MossipHast Macca. B3auMOCBSI3b KOJIMYECTBA, MACChI
U 4YHclia CTPYKTYPHBIX €IuHUI] BemiectBa. Pacuérel mo ¢dopMmynaMm XUMHUYECKHX

COEIMHEHUI

1.6 dusnyecknue U XMMUYECKHUE SBJICHUA. XUMHUUECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHHsS Macchl BelIeCTB. XHUMHMuYeckue ypaBHeHusa. Kiaccudukanus

XUMHUYECKHUX PeaKIuii (COeTUHEHMS, pa3I0KEHUs, 3aMellleH s, OOMeHa)

1.7 XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYJIOW, C IMpaBUIaAMHU
paboThl B 1abopaTopuu U npuémamMu odpareHus ¢ 1abopaTopHbIM 000pPYIOBAHUEM,
U3Y4YEHHE U OINHCaHUE (PU3NYECKUX CBOICTB OOpa3llOB HEOPraHMUYECKHUX BEILECTB,
HaOmroieHne gu3nueckux (MJIaBI€HUE BOCKA, TasHUE JIbJa, pacTHpaHHUe caxapa B
CTYIIKe, KHUIEHME W KOHJAEHCalus BOJAbI) MU XUMHUYECKMX (TOpPEHHE CBEYH,
NPOKAJIMBAaHUE MEIHON NMPOBOJIOKH, B3aMMOJIEHCTBHE Mella C KHUCIOTON) SBICHHIH,
HaOJIIOJICHUEe W ONMCAHWE [PU3HAKOB IPOTEKAHMSI XHMUYECKUX peakuui
(pa3noxeHue caxapa, B3aUMOJCHCTBHE CEpHOW KHCIOTHI C XJIOpUAOM Oapus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBaHuuM, B3aUMOICHCTBHE JKele3a C
pactBopom conu menu(Il), n3ydyenue crnocoboB paszzeneHus cmecell (C MOMOUIbIO
MarHura, (QUIbTPOBAaHWE, BbIIAPUBAHHWE, JAUCTWUIALHUSA,  XpoMaTtorpadus),
NPOBEICHUE OYMCTKU TOBApPEHHOM COJM, HAOJIOJEHHE U ONHCAHUE Pe3yJIbTaTOB
MPOBEJCHUS OMbITa, WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHs MaccChl, CO3/aHue

MoJieJIe MOJIEKY (IIapOCTEPIKHEBBIX )

2 Baxkneiimune npeacTaBuTENN HEOPTrAHMYECKUX BEIIECTB
2.1 Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopona — 3inemMeHT u mpocToe BEeLEecTBO.
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Haxoxxnenue kucinoposa B mpupoje, Gu3ndeckue 1 XUMHYECKUE CBOMCTBA (peakIuu
ropenusi). Oxcuabl. [Ipumenenue kucnopoaa. CrnocoObl MONy4YeHUS KUCIOPOJa B
naboparopuu M NpomblluIeHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —

AJJIOTPOITHAaA MO,Z[I/I(bI/IKaI_II/IH Kucjopoaa

2.2 TennoBoil 3¢dexr xumMuyeckor peakluuu, TEPMOXUMUYECKUE ypaBHEHHS, HK30- H
SHIOTEPMHUUYECKHE peakUMH. TOIUIMBO: yroiab M METaH. 3arpsA3HEHHE BO3AyXa,

yCHUIIEHHE TTApHUKOBOTO 3(peKTa, pa3pymnieHue 030HOBOTO CIIOS

2.3 Bonopon — snmeMeHT M mpocToe BemecTBO. HaxoxaeHuwe Boaopoja B IPHUPOJE,

du3uYecKre 1 XUMHYECKUE CBOICTBA, IPUMEHEHHE, CIIOCOOBI MomydeHus. Kucnorer u

COJIn
24 Monsipublii 00bEM ra3oB. Pacu€Tsl Mo XUMHYECKUM YpaBHEHUSIM
2.5 ®dusnyeckue cBoiicTBa BoAbl. Bojga kak pactBoputenb. PactBopel. HacklilieHHbie 1

HEHaChIIEHHbIE pacTBOpbl. PacTBopuMoOcTh BemecTB B Bojae. MaccoBas 1ois
BELIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBAa BoAbl. OcHOBaHus. Ponb pacTBOpoB B
OpUpoie W B JKU3HM dYesoBeka. KpyroBopor Boabl B mIpupoje. 3arps3HEHHE

IMPpHUPOAHLIX BO. OxpaHa M OYUCTKA HIPpUPOAHBIX BOI

2.6 Knaccudukanus Heopranndeckux coequHeHnii. Okcuabl. Kimaccnduxarusi okCuIos:
coneoOpa3yromne (OCHOBHbBIE, KHUCIOTHBIE, aM(QOTEpHbIE) U HecoleoOpa3yroIne.
Homenkmarypa oxcunoB. @usznueckue M XMMHYECKHE CBOMCTBA OKCHIOB.

HonyquI/Ie OKCHAOB

2.7 OcHoBanus. Knaccudukanus ocHoBaHUI: IMIENOYM U HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. PU3MYECKHE W XMMUYECKHUE CBOMCTBA OCHOBAHHUIA.

[Tonydyenne ocHOBaHMIA

2.8 Kucnotel. Knaccupukaumst xucnor. Homenknarypa kucinor. ®Pusznueckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psaag aktuBHoctu MeTauioB H.H. bekerosa.

HonyquHe KHUCIIOT

2.9 Comu. Homenknarypa cosneil. ®dusmyeckue M XUMHUYECKHE CBOMCTBA COJIEH.

ITommyuyenue conen

2.10 I'eneTnueckas CBSI3b MEKAY KiIaCCaMH HCOPIraHUYCCKUX COE€IUHEHUI

2.11 XUMUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE OIMPEAECIECHUE COAEPKaHUS KUCIOPOIa B
BO3/yXe, MOJy4YeHne, cobupaHue, paclio3HaBaHUE U M3Y4YEHHE CBOWCTB KHCIOPOJA,
HaOJI0/ICHUE B3aUMOJICHCTBHS BEIIECTB C KMCIOPOIOM U YCIOBHSI BOSHUKHOBEHHUS U
MpeKpalieHus TOpeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3IlaMy OKCHJIOB U OTHCAHUE
UX CBOWCTB, MOJIy4€HUE, COOMpPAaHNE, PacllO3HABAHNE U U3YUYEHHE CBOWCTB BOJOPO/Ia
(ropenue), B3aumojneicTBue Bogopoga ¢ okcuaom wMmeau(ll)  (BozmoxkHO

WCIIOJI30BAaHNE BUCOMATEPUAIOB), HAOIIOACHIE 0Opa3IlOB BEIIECTB KOJIHMYECTBOM
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1 Momb, wHccienoBaHME OCOOCHHOCTEH pAacTBOPEHHs! BEIIECTB C  Ppa3IHMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMNpEeAENEHHOW MaccoBOM aosneit
pacTBOPEHHOIO BEIIECTBA, B3aWMOJAECWCTBHE BOJABI C METAUIAMU (HATpueM H
KaJpIueM) (BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), ONIPEie/IEHUE PaCTBOPOB
KUCIOT M ILIEJIOYe C TIOMOULIbI0 HHJMKAaTOpPOB, MCCIEAOBaHHE O00pa3loB
HEOPraHMYECKUX BEILECTB PA3IMYHBIX KJIacCOB, HAOIIOJCHHE M3MEHEHHSI OKpPACKU
MHAMKATOPOB B PacTBOpax KHUCIOT W ILEI0YEH, U3yueHUE B3aMMOJEHCTBUS OKCUAA
meau(Il) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C METaJUlaMH, PEaKIui
HEUTpaau3aluy, IOJyYE€HUE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOIO
MeTaljia IPyTUM U3 pacTBOpa COJHU, peUIeHHE SKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe

«Baxxnenmue Kiaccel HEOPraHUYECKUX COCAUHEHUIN»

3 [Tepuoanueckuii 3akoH u Ilepuoanueckas cuctema XuMudeckux snementon J[.1.
MenneneeBa. CtpoeHue aToMOB. XuMHuueckasi CBA3b. OKUCIUTEIHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1 [lepBble MONBITKM KilacCHU(PUKAIMM XUMHUYECKUX 3JieMeHTOB. [loHsATHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIE€JIOYHbIE M IIEJIOYHO3EMENIbHbIE METaJlIbl, IaJOIreHBI,
WHEpPTHBIE Ta3bl). ODIEMEHTHI, KOTOpbIE OO0pa3yloT amQOTepHbIE OKCHABI H

TUAPOKCHUABI

3.2 Ilepnonnueckuil 3akoH. Ilepuoguyeckas cucreMa XUMHYECKUX d3ieMeHTOB J[.M.
MenneneeBa. Koportkomnepuognas u jHHoNepuonHas ¢opmbl [lepuoguueckoit
cucrembl xumudeckux osneMeHtoB J[.M. MengeneeBa. Ilepuoabl W TpyniibL.

Du3nYEeCKU CMBICIT MMOpAAKOBOI'O HOMEPA, HOMEPOB MEpHUOAa U I'PYIIIBI JICMCHTA

33 Crpoenue atomoB. CoctaB aromHbIx sjaep. M3orombl. OnekTpoHbl. CtpoeHue
ANIEKTPOHHBIX ~ 000JI04eK  aToMOB  MepBbIX 20  XMMHYECKUX  3JIEMEHTOB
Ilepnonnueckorr cucrembl J[.M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO

AJIEMEHTA M0 ero noyoxeHuto B Ilepuoanyeckoii cucreme [[.11. Menneneesa

34 3aKOHOMEPHOCTH  HW3MEHEHHUsS pajadyca aTOMOB XUMHYECKUX  DJIEMEHTOB,
METAITMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYMIaM M MEepUoAaM. 3HAUYCHUE
[Tepuoamdeckoro 3akoHa u [leproauveckoil CUCTEMBI XUMHYECKHUX JJIEMEHTOB JIJIS

pa3BuTHA HayKu U npakTuku. .M. Mennenees — y4€HbIN U IpayKJaHUH

3.5 Xumuyeckass  cBsizb.  KoBajeHTHas  (mojsipHasi M HENOJSIpHAsl)  CBSA3b.

SJ'ICKTpOOTpI/II_IaTCHBHOCTB XUMHYECKHUX 3JIeMEHTOB. IoHHAas CBSI3b

3.6 Crenenp oxucneHus. OKHUCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl

OKHUCJICHUS U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7 XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB METAJIJIOB 1 HEMETAJIJIOB,

B3aMMO/ICCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH, MPOBEICHNE
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OIIBITOB, WIIIOCTPUPYIOIIMX IIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLIU

(ropeHue, peakuuu pas3ioKeHUs, COSTUHEHUS)

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 BemectBo 1 xumnueckas peakuus. [loBropenue
1.1 [Tepuonuueckuii 3akoH. I[lepronuueckas cucteMa XUMHUYECKHX 3jeMmeHToB JI..

MenpneneeBa. CTpoeHMEe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHMHM CBOMCTB
XMMHYECKHX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KU, KAIBIHUI U UX COCANHCHUI
B COOTBETCTBUU C MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoii cucteMe U CTpOeHUEM

HX aTOMOB

1.2 CrpoeHue BelecTBa: BUJbl XUMUYECKON CBSI3U. TUIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOM pPEIETKH U BHJA
XUMHAYEeCKON cBsi3u. Kiaccmpukanmuss 1 HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB
(MexyHapoHast U TpUBHAJIbHAs). XMMUUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K
pa3IMYHbIM  KJaccaM  HEOPraHMYECKUX  COEAMHEHMM, TEeHETHYecKas CBS3b

HCOPraHUMYCCKUX BCIICCTB

1.3 Knaccuukanuss XMMUYECKUX pEakIyii M0 pa3iuyHbIM TpU3HAKaM (110 YUCITy H
COCTaBy Y4YacTBYIOIIMX B pEaKLUUU BELIECTB, IO TeIIoBoMy 3¢pdekry, 1o
W3MEHEHUIO CTENEHEH OKUCIEHMSI XUMHUYECKUX AJIEMEHTOB, 110 OOpPaTHMOCTH, IO
YUacTHIO KaTaju3aTopa). JK30- U SHAOTEPMHUYECKUE PEAKIIUU, TEPMOXUMHUYECKHUE

ypaBHeHUs. [IoHsATHE O CKOPOCTH XUMUYECKON pEeaKIuu

1.4  |Ilonarue o0 oOpaTUMBIX M HEOOpPAaTHMBIX XMMHUYECKMX peakuusx. [loHsrue o
TOMOTE€HHBIX M TEeTepOreHHBIX peakuusax. [loHsATHE 0 XMMHMUYECKOM paBHOBECHH.
@akToppl, BIHAIOIIAE HAa CKOPOCTb XHMHYECKOM pEakIMM U IOJIO)KEHHE

XUMHUYECCKOT'O paBHOBECUA

1.5 OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JIEKTPOHHBINA OallaHC OKMCIUTEIbHO-
BOCCTAaHOBUTENbHONH  peakuuu.  CocTaBieHHE  ypaBHEHMH  OKHMCIUTENIbHO-

BOCCTAHOBHUTCIIbHBIX peaKL{I/Iﬁ C UCITOJIB30BAHUCM METOa 3JICKTPOHHOT'O Oananca

1.6 Teopus SNEKTPOIUTUYECKON AUCCOLMALMM. OJIEKTPOIUTBI W HEIIEKTPOJIUTHI.
Kartnonsl, aHuoHbl. MeXaHM3M [HMCCOLMALMU BEIIECTB C Pa3IMYHBIMU BHJIAMU
xumudeckon cBs3u. CreneHp nuccornuanuu. CHIIbHBIE M ClIa0ble SJEKTPOJIHTEHI.
Peakumu wnoHHOrO OOMeHa. YCIOBHS TPOTEKaHWS pPEAKIH HOHHOTO OOMEHa,

MOJIHBIE W COKpAIEHHBIE HWOHHBIE YpaBHEHHs peakuui. CBoOICTBAa KHCIIOT,

OCHOBaHUI U COJIEH B CBETE Hpe,Z[CTaBJ'ICHI/Iﬁ 00 BHCKTPOHHTHQCCKOﬁ JUCConranuu.

38

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 6/H ot 23.01.2026. VicnonHuTtens: Apynnvd U.A. 0 AIEKTPOHHbINA
CrpaHuua 38 3 52. CTpanuua cosgara: 23.01.2026 10:05 =¥ TATAPCTAH



KauecTBeHHbIE peakiiuy Ha HOHBI. [[oHATHE O THIPOIN3E COIe

1.7 | XuMHUeCKUI 3KCIEPUMEHT: 03HAKOMJIEHHE C MOJIEIIIMU KPUCTAIIIMUECKUX PEIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HEMETAILJIOB (rpaduTa U ainMasa), CIIOKHBIX
BEIIECTB (XJIOpUJa HATPHs); UCCIEAOBAHHE 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH
peakuuu oT BO3/IEHCTBUS pa3IMyYHbIX (daxTopoB; UCCIIEI0BaHHE
JIEKTPOIIPOBOJIHOCTH  PacTBOPOB  BEILECTB, Ipolecca AMCCOLMALUM  KHCIOT,
miesioueid U cosield (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHANIOB); IIPOBEICHUE
OIBITOB, WJUIIOCTPUPYIOUIMX TPU3HAKK IPOTEKAaHUs peakluuil HMOHHOro oOMeHa
(oOpa3zoBanue ocagka, BbAETICHHE Ta3a, o0Opa3oBaHWE BOJbI);  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEaKLui
(ropeHue, peakuuu pasiIoKEHUs, COEAMHEHMs); pacllO3HABaHUE HEOPraHUYECKHX
BEIIECTB C TIOMOLIbIO  KAa4yeCTBEHHBIX  peakUUil Ha  HOHBI;  pELICHue

OKCIICPUMCHTAJIbHBIX 3aJ1a4

2 Hemertannsl 1 ux cCOeAMHEHUS

2.1 OO0mas xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTtpoeHne W (U3MYECKHE CBONCTBA MPOCTHIX BEIIECTB —
rajJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpuUMepe xjopa (B3aUMOJIECUCTBUE C
MeTaljlaMH, HeMmeTalulamu, Inejaodamu). XiopoBoaopod. ConsHas KuUCIOTa,
XMMHYECKHE  CBOWCTBA, TIOJIyde€HHE, IpuMeHeHue. JleiictBue xmopa U
XJIOPOBOJIOPOJA HA OpPraHu3M 4YesioBeKa. BakHeine XJ1opuabl 1 UX HaXO0XKJACHHUE B

IPUPO/IC

2.2 OOmias xapakrepucTtrka 31eMeHToB VIA-rpynmbsl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAA U cepbl. AJJIOTPONHbIE MOAM(UKALNN KUCIOPOJa U CEpBI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOI, CTPOCHHUE, PUBHMUECKUE U XUMHUECKHE
cBoiicTBa. OKCHIBI CEPBI KaK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIIOTa,
¢u3nueckrne U XMMHUYECKHE CBOMCTBA (00IIMEe KaK MpeACTaBUTENS Kiacca KUCIOT U
cneunpuyeckue). XUMUYECKHE PEAKLMHU, JIeXKalde B OCHOBE IPOMBIIUIEHHOTO
crocoba monydeHust cepHol KHcIOThl. Ilpumenenue. Coiu CEpHON KHUCIOTHI,
KayecTBEHHasl peaklus Ha cynb¢paT-uoH. HaxoxneHnue cepel U €€ COeAMHEHHH B
npupoae. XUMUYECKOE 3arpsi3HEHUE OKpPYXKarolled Cpelbl COSAMHEHHUSIMH CEphbl
(KUCTIOTHBIE ~ JTOKAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI  €ro

MPEAOTBPAIIECHUS

23 OOmiast XxapakTepucTUKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS] aTOMOB,
XapakTepHbIe CTENIEHU OKUCIIEHUs. A30T, pacipocTpaHeHHe B MIPUPOAE, pU3ndecKue

U XMMHYECKHE CBOMCTRA. prrOBOpOT a30Ta B IIpUpoJec. AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IG n
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XMMHYECKHE CBOMCTBA, NOJTy4YeHHue U npuMeHenue. Connu aMMOHMS, X (pusnueckue
U XMMHMYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuys Ha HOHbl aMMOHMS.
A3OTHas KUCIIOTa, € Moy4YeHne, (GU3NYeckue U XuMHUUECKUe CBOWCTBA (00Imue Kak
IIPEJCTaBUTENs Kjlacca KHUCIOT W cnenuduueckue). Mcnonb3oBaHue HUTPATOB U
coJield aMMOHHSI B KayeCTBE MHUHEPAIbHBIX YAOOpeHMi. XUMHUYECKOEe 3arpsi3HECHHE
OKpY’Kalolled cpeabl COeIMHEHMSIMU a30Ta (KHUCIOTHBIE JOXKAM, 3arpsi3HEHHE

BO3/1yXa, MIOYBbI U BOJIOEMOB)

2.4 ®dochop, ammorponubie Momudukanuu (ochopa, QuzMUEecKkHe W XUMHUUYECKHE
corictBa. Oxcun docdopa(V) u dochopnas kuciaora, GU3NIECKUE U XUMUUYECKHE
CBOWCTBa, moiydeHue. Kcmomp3oBaHue QochaToB B KauyecTBe MHHEPATbHBIX

yao0peHui

2.5 Obmas xapakrepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEHW OKHCJICHUA. YTJIEPOA, aJUIOTPOIMHBIE MOIM(HKAIINY,
pacnpocTpaHeHHe B MpHpoje, (punveckre U XUMUYECKHE CBOMCTBA. AJCOpOIMS.
KpyroBopor yriepoga B mpupoae. OKcuiasl yriiepojga, uX (u3udeckue
XMMHYECKHE CBOMCTBA, ACHCTBHE HA KUBbIE OPTraHU3MBI, MOJIYYCHUE U IPUMEHEHHE.
DKkoyioruueckue mpoOsemMbl, CBsi3aHHble ¢ okcujpoMm yraepona(lV); rumoresa
rJ100anbHOTO MOTEIUICHHUS KJIMMAaTa; MapHUKOBBIA 3()dexT. YronbHas KUCIOTa U €€
cojiu, HuX (1)I/I3I/I‘~I€CKI/IC n XHUMHWYCCKHUC CBOﬁCTBa, IMOJIYUCHHUC W TIPHUMCHCHHUC.
KauectBenHas peakius Ha KapOoHaT-HOHBL. Vcronb3oBaHue kapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3SMCTBE

2.6 [lepBoHayanbHble MOHATHUS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COETUHEHHSX
yriieposaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, ATaHOJ, TJIMIIEPUH, YKCYCHAsl KUCJIOTA).
Nx cocraB u xumndeckoe crpoenue. [ToHsATHE 0 OMOIOrMYECKH BaKHBIX BEIECTBAX:
xKupax, Oenkax, yriieBojax — W HX pOJM B JKM3HU YeJoBeKa. MarepuaibHOe

CANHCTBO OPraHUYCCKUX U HCOPTAaHNYCCKUX COE€IUHEHUI

2.7 Kpemuuii, ero ¢usmueckne m XMMHUYECKHE CBOMCTBA, MOJyYE€HUE U NPUMEHEHHE.
Coenunenus kpemHus B npupoze. O0uue npencrasieHus o6 okcuje kpeMHus(IV)
U KpeMHueBol kuciore. CHUIMKAThl, MX HCIIOJb30BAHHE B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH. BakHelIne CTpOUTENbHBIE MAaTepHallbl: KEpaMHUKa, CTEKJIO,
1eMeHt, OeToH, keme3o00eToH. [IpoGrembr  0e30MacHOrO  HWCTOJIB30BAHUS

CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEAHEBHOM KH3HU

2.8 XUMUYECKUH SKCIIEPUMEHT: U3ydeHrne o0pa3loB HEOPraHNYECKUX BEIECTB, CBOWCTB
COJIIHOM KHCIIOTBI, IPOBEICHUE KAYECTBEHHBIX pEaKIUN Ha XIJIOPHUI-UOHBI H
HaOJlto/IeHne TPU3HAKOB HMX MPOTEKAaHHUS; OMNBITHI, OTpa)karoliue (Qusndyeckue U

XHUMHUYECKHE CBOMCTBA TajJOI€HOB MU HX COSAMHEHUM (BO3M0)KHO HUCIIOJIBb30BaHHUEC
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BHUJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpa3laMu XJIOPHAOB (TaIOTEHUIOB);
O3HaKOMIIEHHE ¢ o0pa3lamMu cepbl U €€ COeAMHEHHUSIMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOIIONEHHE Mpolecca OOyIrIMBaHMS caxapa MOA JeHCTBUEM
KOHIEHTPUPOBAHHON  CEPHOM  KHCIOTHI; HM3yYE€HHE XUMHUYECKHMX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, MPOBEICHNE KAaYeCTBEHHOW peakiuu Ha cyibdar-
MOH U HaOIo/eHue Npu3HaKa e€ MPOTEeKaHWs; O3HAKOMIIEHHE C (PU3HMUYeCKUMHU
CBOWCTBaMH a30Ta, (ochopa W UX COETUHEHHH (BO3SMOXKHO HCIIOJIB30BAHHE
BHJICOMAaTEpPHAIOB), 00pa3laMu a30THBIX U (ochHOpHBIX yAOOpEHUI; MOIydYeHUE,
coOupaHue, pacro3HaBaHHE ¢ HM3yYCHHE CBOMCTB aMMMaKa; IPOBEJCHHE
KAueCTBEHHBIX peaKkiuil Ha HOH aMMOHUS U (ocdaT-uOH U U3yUEHHUE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJACUCTBUE KOHLEHTPUPOBAHHOW Aa30THOM KHCIJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3y4eHUe Moenei
KPUCTAIMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa; O3HAKOMIICHHE C
MPOILIECCOM  QJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM IMPOTHBOras3a; MOJy4YeHUE, COOMpaHue, paclo3HaBaHUE U U3YUYCHHE
CBOWCTB YTJIEKHCJIOTO Ta3a; MPOBEJCHHE KAaUYeCTBEHHBIX PEaKUWid Ha KapOOHAT- U
CIIIUKAT-UOHBl W M3y4YeHHWE TPU3HAKOB MX MPOTEKAaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHIMKATHON MPOMBIIIJICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4

1o TeMe «BaxkHenne HeMeTaabl 1 UX COCIUHCHUA»

3 MerTaisl 1 UX COSIUHEHUS

3.1 OO0mrast XxapakTepucTUKa XMMHYECKHUX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHUHU HUX
nonoxxenus B [lepuoanueckoit cucreme xumMuueckux sneMeHToB JI.1. MenneneeBa
U cTpoeHus aToMoB. CTpoeHHe MeTaioB. MeTalmnyecKkas CBsi3b M METaJLTHYECKas

KPUCTAJIIINYECKAsl pEIIETKA. DIEKTPOXUMUYECKUN Psil HAIPSHKEHUH METaJIIOB

3.2 dusnyeckue M XUMHYECKHE CBOMCTBAa MeTayioB. OOmme crnocoObl MOTydeHUs
MeTauioB. [IoHATHE O KOPPO3UMM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTalb, YyTyH, NIOPATIOMUHUN, OpOH3a) W MX NMPUMEHEHHUE B

6BITy " TPpOMBIIJIICHHOCTH

33 [Ilemounsle MeTayel: nosiokeHue B llepuoanueckoi cucTeMe XMMHYECKUX
aonementoB .M. MenneneeBa; CTpOe€HHE HMX aTOMOB; HAXOXIECHHE B IPUPOJIE.
dusnyeckue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpusd U Kanus). OKCuasl U

TUAPOKCUIABI HATPUA U KaJIU. HpI/IMCHCHI/Ie IIEIOYHBIX METAJIJIOB U UX COCAUHEHUI

34 [I{erouHO3EeMENBbHBIE METAUIBI MAarHUM M KaJIBLMI: MOJ0KeHne B Ilepuonnueckon
cucreMe XuMuueckux oauieMeHToB JI.MI. MeHneneeBa; CTpO€HHME HUX aTOMOB;
Hax0oXJeHue B mpupojae. Pu3nyeckue 1 XMMHUYECKUE CBOWCTBA MarHusi U KalblLIMs.

Baxneiimue coemquHeHUs Kanblus (OKCHJ, TUAPOKCUMA, colu). JKECTKOCTh BOABI H
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COCco0BI €€ yCTpaHEeHHUs

3.5 Amomunuii: nonoxenue B Ileprogumyeckoil cucremMe XuUMHUECKUX 3yieMeHToB JI.U.
MemnzeneeBa; CTpoeHHE aToma; HaXOXKJIeHUE B npupojae. Puzndyeckrue u XUMUUECKUE

CBOICTBA aJTIOMUHHSL. AM(bOTepHBIe CBOIICTBa OKCHUIa U THAPOKCHU A aAJITOMUHUSA

3.6 Kenezo: monoxenue B Ilepumonuueckoid cucremMe xumudeckux siementos [.U.
MeHieneeBa; CTpOEHUE aTOMa; HaxoxAeHue B npupoje. Ousnueckue 1 XMMUYECKHUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl u conu sxenesa(ll) m sxenesa(lll), ux

COoCTaB, CBOICTBA U IMOJIYy4YCHHUC

3.7 XUMUYECKUH SKCIEPUMEHT: O3HAaKOMJIEHHE C 00pa3llaMyd METaJUIOB U CIIABOB, UX
(U3NYECKUMHU CBOMCTBAMU; M3yYCHHE PE3yJIbTATOB KOPPO3UU METAIUIOB (BO3MOYKHO
UCIOJb30BAaHUE BUAEOMATEPHUATOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJbllMsl W HATPUs C BOJOW (BO3MOXKHO HCIOJIb30BAHUE BHIICOMATEPUAIIOR);
WCCIICIOBAaHNE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHHsS XKelie3a B KHCIOPOE
(BOBMOXKHO  HCIOJIb30BaHHWE  BHJICOMATEPUAIOB);  MPHU3HAKOB  IMPOTCKAHHS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJlbIHs, aTFOMUHUS, IWHKA, xene3a(ll)
n xene3a(lll), menu(Il); HabGmrOIEHHWE W ONHMCAHHWE IMPOIECCOB OKPAITUBAHMS
IUIAMEHN HMOHAMM HaTpus, Kamusg W Kajdblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MCCIeIOBaHNE aM(OTEPHBIX CBOMCTB I'MJIPOKCHIA ATFOMUHUS U
THJIPOKCUAA IIMHKA; PEHICHHE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Baxkueimme

MCTaJIbl U UX COCOAUHCHU

4 XHMHMS ¥ OKpYyXKarolas cpeaa

4.1 Hosrie MaTepHrajibl 1 TCXHOJOTHUU. BemectBa u MaTcpHuaJibl B MMOBCEIHEBHOM KU3HU
YyeJloBeKa. XUMUS U 310pPOBEE. be3omacHoe ncnoiap30BaHUE BEIECTB M XUMHUUCCKUX

peaKHI/Iﬁ B 6BITy. HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOI'aX U OTPABJICHUAX

4.2 OCHOBBI JKOJIOTHYECKOW TpaMOTHOCTU. XHUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH
cpeasl ITJAK. Ponp XuMum B pemieHMM 3Kojoruyeckux mpobnem. Ilpupoansie
HUCTOYHUKU YIJIEBOAOPOJAOB (Yrojb, HPHUPOJAHBIM Ta3, HEPTh), MNPOIYKTHl HX

nepepa60TI<H, HX POJIb B 6BITy 1 TPOMBIIIJIICHHOCTH

4.3 XUMUYECKUI SKCIIEPUMEHT: H3ydeHHe oOpa3l0oB MaTepHalioB (CTEKJIO, CIUIABbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)
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ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro
NMPOBEPSAEMOro |YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl OCHOBHOT0
TpeOOBaAHUS o01mero oopazosanusi Ha ocHoBe PI'OC
1 IIpencrapienue:
1.1 0 TI03HABAEMOCTH SIBJICHUW TPUPOJIbI, TOHUMAHUE OOBEKTUBHON 3HAYUMOCTH

OCHOB XUMMYECKOW HayKH Kak OOJacCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITIOHEHTa O0IIed KyJbTypbl M TNPAKTHUECKOW AEATENIbHOCTH YEIOBEKa B
YCIOBUSX COBPEMEHHOIr0 OOIIEeCTBa; MOHUMAaHUE MECTa XUMHUH CPelu JAPYIHX

CCTCCTBCHHBIX HAYK

1.2 0 HAYYHbIX MCTOJAAX IIO3HAHUS, B TOM YHCIC OKCICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX METOJAaX MCCICAOBAHUSA BCHICCTB W HU3YUCHUSA XUMHYCCKUX
peaKHHﬁ; YMCHHUEC UCIIOJIB30BATH MOACIN AJIsL 00BsACHEHHS CTPOCHUA aTOMOB U

MOJIEKYI

1.3 0 cdepax npodhecCHOHATBHON IEATETBHOCTH, CBSI3aHHBIX C XHUMHEH W
COBPCMCHHBIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMU Ha NOCTHIXKCHUAX XHUMHUYECKOU
HAYKH, YTO TIO3BOJIUT OOYYAFOIIUMCS paCCMAaTPUBATh XUMHIO KaK cepy CBOCH
Oynymieit mpodecCHOHAIbHON NEeATeTFHOCTH U CeiaTh OCO3HAHHBIN BHIOOD
XUMHUHM KakK TpOoGUIBHOTO MpeAMeTa IMpH MEepexoje Ha ypOBEHb CPEIHEro

o01ero oopa3oBaHus

2 Bnanenne cucreMod XUMHYECKHMX 3HAaHUM H YMCHUC IMPUMCHATH CHCTCMY

XUMHUYECKUX 3H3HI/II>1, KOTOpas BKIIKOYACT:

2.1 BAXHEHIIINE XMMUYECKUE TOHATHS: XMUMHUYECKUN SJIEMEHT, aToOM, MOJEKYJa,
BEIIECTBO, MTPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOHASI M HEOJHOPOIHASI CMECh,
OTHOCHUTEJIbHBIE AaTOMHAs1 U MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MOJIAPHBIM OO0BEM, OKCHJA, KHCIOTa, OCHOBaHWE, COJb
(cpemusisi), XUMUYECKas PEaKIUs, PEaKIMU COSIUHEHHSI, PEaKIIUU Pa3TIOKECHHUS,
PEaKIMU 3aMEeIIEHUs, PeaKiuu OOMeHa, TeruIoBOM A(h(EKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKLIMU, PACTBOP, MAacCOBAs J10JIsI XMMUUYECKOTO 3JIEMEHTa B
COCTMHEHUHW, MaccoBasi JIOJsI W TPOIEHTHAs KOHIIGHTpAIMs BEIIeCTBA B
pacTBope, S/IpO aToMa, SIEKTPOHHBIN CIOW aToMa, aTOMHAsi OpOUTAJb, PAJNYC
aroma, BAJICHTHOCTD, CTEIEeHb OKHCJICHUS, XAMHYECKas CBSI3b,
AJIEKTPOOTPHULIATEBLHOCTD, IOJISIPHASI U HEMOJIIPHAs! KOBAJICHTHAs! CBSA3b, HOHHAS

CBsA3b, MCTAUIMYCCKasd CBA3b, KPUCTALIIMYCCKAA peméTKa (aTOMHaﬂ, MOHHAas,
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METaJJTMYECKasi, MOJIEKYJIsIpHasi), HWOH, KAaTUOH, AaHHOH, OJJEKTPOJIUT U
HEDJICKTPOJIUT, AIEKTPOIUTHYECKAs] TUCCOLUAIINS, PEAKIIMM MOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCJIICHHE€ U1 BOCCTaHOBJICHUE, DJIEKTPOJIU3, XHMHUYECKOE pPABHOBECHE,
oOpatuMble W HEOOpaTHMBIC pEaKIUU, CKOPOCTh XHUMHYECKOW PpEaKIuH,

karanuzatop, [IJIK, koppo3ust MeTajuioB, CIIaBbl

2.2 OCHOBOIIOJIATAIOIIME  3aKOHbI ~ XMMHH:  3aKOH  COXPAaHEHHUS]  MacChl,

nepuoauueckuit 3akoH .M. MenneneeBa, 3akOH MOCTOSHCTBA COCTaBa, 3aKOH

ABoraapo
23 TEOPUU XUMHH: aTOMHO-MOJIEKYJISIPHAS TE€OPHUS, TEOPHUS AIEKTPOIUTUYECKOM
JUCCOLIMALIUU
3 Brnagenue ocHOBaMU XMMHYECKOI TpaMOTHOCTH, BKITFOUYAIOIICH:
3.1 YMEHHE IIPaBWJIbHO KCIIOJIb30BATh U3YUYEHHbIE BELIECTBA U MaTepHalibl (B TOM

quCciIe MUHEpalIbHbIe YI00pEH!s, METAIJIbl U CIUIABbI, IPOAYKTHI IepepaboTKH
NPUPOIHBIX MCTOYHUKOB YTIEBOAOPOAOB (YIJsl, IPUPOAHOTO ra3a, He(TH) B
OBbITY, CEJIbCKOM XO35HCTBE, HAa IPOU3BO/ICTBE U OHUMaHKHE 3HAYCHUS )KUPOB,
0enKoB, YIJIEBOJOB JJIi OpPraHM3Ma uYEJIOBEKa; YMEHUE IPOrHO3UPOBATh
BIMSHHUE BEILIECTB M XUMHUYECKMX IIPOLIECCOB HA OPraHU3M YeEJIOBEKa U

OKPYXKaIOIIyI0 IPUPOAHYIO CPEy

3.2 YMEHUE MHTErpUpOBAaTh XUMHUYECKUE 3HAHUS CO 3HAHUSAMHU JPYTUX yUeOHBIX
IIPEAMETOB
33 HaJIM4YME OMbITa pabOThI C Pa3IMYHBIMU UCTOUHUKAMH UH(OPMAIMH 110 XUMHUH

(HayyHas W Hay4YHO-IIONMyJIsipHas JMTEpaTypa, CJIOBapH, CIPaBOYHUKH,

UHTEPHET-PECYPCHI)

34 YMCHUEC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaI_II/IIO 0 BCIICCTBAX, ux
MMPEBPAIICHUAX U IIPAKTUICCKOM IMPUMECHCHUHU U YMCHHUEC HUCIIOJIb30BATh e€ s

PCIICHUA y‘~I€6HO-H03HaBaT€J'II)HI>IX 3aaa4

4 BJ'I&)IGHI/IG OCHOBaMH ITOHSITHHHOTO arrmapara 1 CAMBOJIMYCCKOI'O A3bIKa XUMHWHU
I COCTaBJICHUA (l)OpMy.H HCOPTraHNYCCKUX BCILICCTB, ypaBHeHI/Iﬁ XUMHNYCCKHX

peakiuii; ocHoBaMu xuMudeckoil HomeHkaTypsl (IUPAC u TpuBuanbHOi)

5 YMeHne o0bACHATH CBSI3b MOJIOKEHUS dyieMeHTa B [leproauueckoii cucreme ¢
YUCJIOBBIMH XAPAKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB W 3apsan szapa, oOIIee YHCIO HJIEKTPOHOB), paclpeneleHueM
3JIEKTPOHOB II0 SHEPTETHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX IMEPHOJIOB,

Kajausd U KaJlbIus

6 IIpencraBienne O TEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX

9JICMCHTOB (paL[I/ch aToMa, 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB), MMPOCTBIX U CIIOKHBIX
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BCIICCTB OT ITIOJIOXKCHHA JJICMCHTOB B Hepno;uzmecxoﬁ CHUCTCMC (B MaJIbIX

nepuoaax 1 riaBHbIX noz[rpyrmax) M DJICKTPOHHOI'O CTPOCHHA aTOMA

7 YMmenue kinaccuumpoBarh:
7.1 XHMHYECKHE JIEMCHTEI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue onpeneisTh:
8.1 BAJICHTHOCTh U CTENICHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BHJI XUMUYECKOH CBS3U M THI KPUCTALIHYECKON CTPYKTYPBI B COSTUHEHUSIX
8.3 XapakTep Cpe/bl B BOJHBIX PaCTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBHUTEIH
9 YMeHne xapakTepu3oBaTh PU3NUECKUE U XUMUUYECKHE CBOMCTBA!
9.1 MIPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPO, TpaduT, aiMa3, KpeMHHH, a30T,

docdop, cepa, XJI0p, HATPUI, KA, MATHHHA, KaJIbIUI, aTFOMUHUH, JKEJIe30)

9.2 CIIOXHBIX BEILIECTB, B TOM YHCIE HMX BOJHBIX PAacCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIOPOI, OKCUIBI U THUIPOKCU LI MeTauioB [-IIA rpymm,
amomunus, menu (II), uunka, xenesa (Il u III), okcuast yrnepoga (II u 1V),
kpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), ceprucras, cepnas,

a30TUCTasd, a30THas, (1)0(:(1)0pHa;1, YroJjibHasA, KpEMHUCBAsA KHUCJIOTA U UX COJ'II/I)

9.3 MMPOTHO3UPOBATHL U XAPAKTECPHU30BATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
CoCTaBa U CTPOCHUA, NPUMCHCHHUEC BCUICCTB B 3aBUCHUMOCTHU OT HX CBOfICTB,

BO3MOJXHOCTb ITPOTCKAHUA XUMHWYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

10 YMeHHe COCTaBJISITH MOJICKYJISIPHBIE U MOHHBIC YPaBHEHHUS DPEAKIUNA, B TOM
qucre:

10.1 peakuuii ”OHHOTO 0OMeHa

10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIMI

10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIAcCOB (TpYI)

HCOPTaHNYCCKUX BCIICCTB

10.4 MOATBEPKIAOIINX TEHETHYECKYI0 B3aMMOCBSI3b MKy HUMU
11 YMeHue BRIYUCHATH (IPOBOUTH PACUEThI):
11.1 OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIDHYKO MacChl BEIIECTB, MAacCOBYIO

JOJII0 XUMHUYCCKOI'0 9JIEMEHTAa B COCJMHCHHUH

11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
11.4 M0 YPaBHEHMSIM XMMHYECKUX PEaKIMi U HaXOJUTh KOJUYECTBO BEILECTBA,

00BEM M MacCy peareHTOB WIH MPOIYKTOB PeaKuu

12 Bnanenwue (3HaHue OCHOB):
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12.1 OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHUS (HaONIOJCHUE, W3MEpEeHHE,
SKCIIEPUMEHT, MOJICIUPOBAHKME) TPU H3YYECHUH BEUIECTB U XUMHUYECKHX
SBIICHUH; yMeHHE CHOpPMYyIUpPOBaTh MPOOIEMY H TPEUIOKHUTh MyTH €&

peleHus

12.2 0e30macHOi pabOThl C XMUMUYECKUMHU BEUICCTBAMH, XUMHUYECKOW IMOCYIOU U

1abopaTOpHBIM 000PYI0BAHUEM

12.3 mpaBWJIaMyd O€30MMaCHOTO OOpaIleHUs] C BEIIeCTBAMH, HCIOIb3YEMBbIMU B
MIOBCEHEBHOM KHM3HHM, MPABHJIAMH TIOBEJICHUS B LIENISIX COCPEIKEHUS 3I0POBbSI
U OKpyXalollled TMpUPOJHOM Cpelbl; IOHUMaHuWE Bpena (OMaCHOCTH)
BO3/ICHICTBUSl HA JKUBBIC OPraHU3MBI OIPECIEHHBIX BEUIECTB, CIOCOOOB

YMCHBIICHHUA U MPEAOTBpALICHUSA UX BPECAHOT'O BOS[Ief/'ICTBI/I?I

13 Hanuune MMPAKTUYCCKUX  HABBIKOB  IIJIAHUPOBAHUA W OCYHICCTBJICHUSA

CIICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1 HN3YUYCHUC U OIHCAaHUC (1)PI3PI‘I€CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUC C
(1)I/I3I/I‘~I€CKI/IMI/I U XUMHUYCCKUMHU ABJICHUAMMU, OIBITBI, HWIUIIOCTPUPYIOIIUC

IMPU3HAKHU ITPOTCKAHUSA XUMHYCCKUX peaKI_lI/Iﬁ

13.2 M3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3 MMOJIYYCHHUEC KHUCIOpOAa U HU3YYCHUE C€TO CBOﬁCTB; MMOoJIydeHHuEe BOAOpPOHAa U
HN3Y4YCHUC C€TO CBOI>JICTB; MOJIYUYCHHEC YIJICKHUCIOrO ra3a M M3YUCHHUC Cro

CBOI>'ICTB; MMOJIYUCHHUEC aMMHaKa U U3y4YCHUC CI'O CBOICTB

13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU [I0JIEW pacTBOPEHHOIO
BEIIIECTBA
13.5 OpUMEHEHHE MHJIUKATOPOB (JlJakMyca, METHIIOpaHXa U (eHondTanenHa) ans

OIIpEJICTICHHUS XapaKTepa Cpeibl B PACTBOPaX KUCIIOT U HIeTI04ei

13.6 HCCIIEIOBAaHNE M OMNHCAaHHE CBOMCTB HCOPraHN4YCeCKUX BCLICCTB PA3JIMYHBIX
KJIaCCOB;, NU3YUCHUC B3aNMOJCHCTBHS KHCIIOT C METajljlaMi, OKCHUaaMH METaJlJIOB,
pacTBOPUMBIMH W  HCPACTBOPUMBIMH  OCHOBAHUAMH, COJIIMHU; TIOJYUCHUC
HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHUEC OAHOro MeETajuia JpyruM U3
pacTBOpa COJI; UCCIICAOBAHNC aM(I)OTCpHBIX CBOICTB THUAPOKCHUIOB aJITFOMUHUS

U IIUHKA

13.7 pPCHICHUC OSKCHCPUMCHTAJIbBHBIX 3aa4 TII0 TEMaM: «OCHOBHBIE  KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)); ((3J'I€KTPOJ'II/ITI/I'-ICCK3${ JUCCOLIMALMS) ,
«Baxwneiiine HeMeTalllIbl U UX COCOIUHCHUA, «Baxnelmye MeTalllIbl U UX

COCITMHEHM S

13.8 XUMHUYECKHE OKCIIEPUMEHTHI, WJUIIOCTPUPYIOIIUE IPU3HAKH IPOTEKAHUS
peakiuii HOHHOro OOMEHa; KayeCTBEHHbIE pEaklUUU Ha MPUCYTCTBYIOLIUE B

BOJIHBIX pacTBOpax HOHBI: XJIOpUA-, OPOMHI-, HOOUA-, CylabdaT-, pocdart-,
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KapOOHAT-, CHIIMKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS, MarHus,

KaJIbIIMS, ATFOMUHHUS, Jkere3a (2+) u xkenesa (3+), meau (2+), muHKa

14 YMmenue:

14.1 MPEJICTaBIISTh Pe3yIbTaThl IKCIIEPUMEHTa B (JOpME BBIBOJIOB, JOKA3aTENIbCTB,

rpaduKOB ¥ TAOJHII U BBISBIATH SMIMPUIECKHE 3aKOHOMEPHOCTH

14.2 YCTaHaBJIIMBATh CBsA3HM MCXKAY PEAJIbHO Ha6J'IIOI[aCMI>IMI/I XHUMHUYCCKHUMU
ABJICHUSAMHU MW IIpoucCCamMu, IMPOUCXOAAIIMMH B MAKpO- M MHUKPOMHUPE,

00BACHATH IIPUYIUHBI MHOI‘OO6paSI/IH BC€IICCTB
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kox | IlpoBepsieMblii 3JIEMEHT CO/IePsKAHUS
1 HepBOHa‘-IaJIBHBIG XUMHUYCCKHUEC ITOHATUA

1.1 |YwucTtsie BemecTBa u cMecH. CriocoObI pa3iesieHus CMecen

1.2 |ATOoMBI ¥ MOJIEKYJIbI. XUMHUYECKHUE dJeMEHThl. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB.

HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3 |Xumuueckass ¢opMyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX dJIeMEeHTOB. CTereHb

OKHCJICHHUA

1.4 |3akoH IOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHas aroMHasg Macca. OTHOCHTENIbHAs

MOJICKYJIIpHAas Macca. MaccoBas I0JIsi XUMHYECKOI'0 3JIEMEHTA B COCTUHCHHUH

1.5 [KomuyectBo BemecTtBa. Mosb. MossipHas Macca. MoJisipHbIii 00bEM razoB. BzauMocBsizb

KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHHUIL BEIICCTBA

1.6 |®usuyeckre W XUMHYECKHE SABJICHUS. XUMHUYECKas pcaKuuga H eé IIpU3HAKHU. 3aKoH

COXPAaHCHUA MAaCChl BCIICCTB. XUMHUYeCKUe YpPaBHCHUA

2 HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHYCCKHUX JJICMCHTOB I[I/I

MenneneeBa. CTpoeHre aTOMOB

2.1 |lleppomuueckuii 3akoH. Ilepuoguueckass cucrema XuMHYeCKMX 23ieMeHTOoB ..
Menneneesa. [lepuoas! u rpynnsl. @U3HYECKUN CMBICT TOPAIKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpyuIibl 3JICMCHTA

2.2 |Crpoenue aromoB. CoctaB artoMHbIX snep. M3otombel. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3yieMeHTOB [lepuoanyeckoi

cuctemsl /.M. MennaeneeBa

2.3 3aKOHOMepHOCTI/I B U3MEHEHHH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBLIX TpéX Iepruoaos,
KaJius, KaJbIus (paD;I/cha aTOMOB, OJICKTPOOTPHUUATCIBHOCTH, MCETAINIMYCCKUX U
HEMCTAJNINYCCKUX CBOI>'ICTB) U UX COSIMHEHUM B COOTBETCTBUH C MOJ0KEHHUEM JIEMEHTOB

B [leproinueckoi cuctemMe u CTPOEHUEM UX aTOMOB

3 |CrpoeHue BemiecTBa

3.1 | Xumuueckas CBS3b. KoBanenrtnas (monsipHas U HENojspHas) CBSA3b.
ONEeKTPOOTPULIATEIBHOCT XUMHUYECKUX d3JieMeHTOB. MoHHas cBs3b. Mertaminueckas

CBA3b

3.2 |Tumbl KpHUCTAUIMYECKUX PEIIETOK (aToMHasi, MOHHAs, METajuIn4yecKas), 3aBUCHMOCTh

CBOMCTB BeEIIECTBA OT THUIIA KpHCT&J’IJIH‘-ICCKOfI pCI_HéTKI/I Y BHUJa XMMHUYECKOH CBSI3H

4 Baxuerime npencTaBuTeNM HEOPraHMYECKUX BenlecTB. HemeTramnbsl U UX COETUHEHMUS.

Mertamisl 1 UX COeIUHEHUS

4.1 |Knaccudukamuss W  HOMEHKJIATypa  HEOPraHMYEeCKHMX  COEIMHEHUH:  OKCHJIOB
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(comeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIE) U HECOICOOpa3yIOIIue;
OCHOBaHMi (MIET0YM U HEPACTBOPUMbBIC OCHOBAHHS); KUCIOT (KHCIOPOICOACPIKAIINE U

OECKUCITOPOIHBIEC, OJTHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KUCIIBIX)

4.2 |duszndeckrue U XUMHUYECKHUE CBOHCTBA IMPOCTBhIX BCIICCTB-HEMETAJIJIIOB: BOAOPOJa, XJ10pa,

KHCIIOpOJ1a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHUS

4.3 |@usnyecKkue M XUMHUYECKHE CBOMCTBA IPOCTBIX BEILECTB-METAJUIOB: JIMTHSA, HATpPHA,
KaJIisl, MarHusl U KajlblMsl, QIIOMUHUS, XKelle3a. DIEKTPOXUMHUECKUN pAll HANPSKEHUM

MCTAIJIOB

4.4 |@usnyeckue M XUMHUYECKHE CBOWCTBA BOJOPOJIHBIX COEIUHEHUM HEMETaJlIOB:

XJIOpoBOAOpPOaa, CEPOBOAOPOAA, aMMHAKA

4.5 |®usnyeckue U XMMUYECKHE CBOICTBa OKcua0B HemeTauioB: cepol (IV, VI), azora(ll, IV,

V), ocdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [lonyueHne okcugoB HEMETALIOB

4.6 |Xumunyeckue cBoiicTBa okcuaoB: MeTaiuioB IA—IIIA rpymnm, nunka, mequ(Il) u sxenesa(Il, I1I).

HonyquI/Ie OKCH 0B MCTAJIJIOB

4.7 |XuMu4eckne CBOWCTBa OCHOBaHMH M aMQOTEPHBIX THIPOKCHAOB (HAa MpHUMEpe
THJIPOKCUJIOB QJIIOMUHUS, XKene3a, LuHKa). [lomyueHue ocHoBaHMH M aM(pOTEpHBIX

TUAPOKCHUJIOB

4.8 |OO01mue XMMHUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM,
CepHOM, a30THOH, (ocdopHOHl, KpeMHUEBOH, yroapHOU. Oco0Oble XUMHUYECKUE CBOWCTBA

KOHILICHTPUPOBAHHOM CEpHOM M a30THOU KUCIIOT. [loimydyeHne Kkucnor

4.9 |OO6mue xuMHUecKue cBOMCTBa cpeHux conei. [lomydenue coneit

4.10 |Ilonyuenue, coOupanue, pacrmo3HaBaHUE BOJOPOJA, KHCIOPOJa, aMMHAaKa, YTIEKHUCIOro

rasa B jaboparopuu

4.11 |IlonmyueHue aMMHaKa, CEpHOM U a30THOW KHMCIIOT B MPOMBIIIIEHHOCTH. O0Imue crnocoosl

MNOJIYyYCHHU A MCTAJIJIOB

4.12 |I'eneTnueckasi CBsI3b MEX/y KJacCaMi HEOPraHUYECKUX COEAMHEHUN

5 XUMUYECKUE PEAKIIUU

5.1 |Knaccuduxanus XUMHYECKUX peakLUUi MO Pa3IMYHBIM MPHU3HAKaM: [0 YUCIY U COCTaBY
YUYacCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3((}eKTy, M0 M3MEHEHHUIO CTeneHen

OKUCJICHUS XUMHNYECKHX JJIEMCHTOB

5.2 |TemnoBoit »¢(deKkT XUMUYEeCKOW peakluud, TEePMOXMMHUYECKHE YypaBHEHHUA. OJK30- U

SHAOTCPMUYCCKUC PCAKIINU. TCpMOXI/IMI/I‘-ICCKI/IC YpaBHCHUA

5.3 |OKHCIUTENLHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTaHOBUTENM. [Iporecch
OKHUCJICHUS U BOCCTAaHOBIICHUS. DJIEKTPOHHBIN OamaHC OKUCIUTEIHLHOBOCCTAHOBUTEIHHON

peakinuu

54 Teopm{ SHGKTpOJ'II/ITI/I‘-IeCKOI\/II JAUCColHralu. KaTI/IOHBI, AHHUOHBI. 3J'ICKTpOJ'II/ITLI n

HEINeKTPOoJUThI. CHUIIbHBIC U c1a0bie IeKTPOIUThL. CTENEHb UCCOMAIIHI
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5.5 |Peakuuu moHHOro oOMeHa. YCJIOBHUS MPOTEKaHHUs pEakIMii MOHHOTO OOMEHa, MOJHBIC U

COKpaIEHHbIC HOHHBIE YPaBHEHHUsSI peakLuit

6 | XuMuUs U OKpy>Karolias cpena

6.1 |BemectBa U MaTepuaibl B MOBCEAHEBHOM KU3HM 4YesloBeKa. be3omacHoe ucnoiab30BaHue
BEIIECTB M XHMMHYECKUX peakuuid B Jsabopatopuu u ObiTy. IlepBas moMoIib mpH

XUMHUYCCKUX 0XKOT'aX U OTPABJICHHUAX

6.2 | XuMHUECKOE 3arpsi3HEHUE OKpY Karollei cpenbl (KUCIOTHBIC JT0K/IU, 3arps3HEHUE TTOYBHI,
BO3[lyXa U BOJOEMOB), crocoObl ero mpenorBpauienus IlpenenbHas pomycTumas
koHneHTpanus BemectB (I1JIK). Pombs XuMuu B pelieHHH SKOJIOTHMUYECKUX MPOOIEM.

Ycunenne napHUKOBOro 3 deKra, pa3pylnieHue 030HOBOTO CI0S

6.3 |Ilpumenenue cepwl, a3ota, (ocdopa, yriepoga, KpeMHHUSI U UX COCIMHECHUN B OBITY,
MeJIMIHE, TPOMBILIUIEHHOCTH U CeJIbCKOM Xo3siiicTBe. IIprMeHeHrne MeTaioB U CIUIaBOB
(cranb, 4yryH, AIOpaIlOMUHUI, OpoH3a) B OBITY M MPOMBIIIJICHHOCTH UX COEAMHEHUU.

ITonstue o KOPPO3HUH MCTAJULIOB, OCHOBHBLIC CIIOCOOBI 3alIUTBI UX OT KOPPO3UHU

6.4 |llpupoaHble MCTOUHUKH YIJIEBOAOPOJOB (Yrojb, IPUPOJAHBIN Ta3, HEPTH), MPOIYKTHI UX

nepepaboTku (OeH3UH), UX POJb B OBITY ¥ MPOMBIIIEHHOCTH

6.5 |IlepBoHauyanbHBIE TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCOMHEHMSX YTIIEpoAa
(MeraH, 3TaH, ATWIEH, alleTWIEH, 3TaHON, IJMLEPHH, YKCycHas Kuciota). I[lonstue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: XKHMpaX, OelIKaxX, yIJIeBoJax — M HMX POJIM B KU3HU

YCJIOBCKA

7 Pacuérsr:

7.1 |mo dhopmynaM XUMHUYECKUX COCTUHEHUM

7.2 |macchl (MaccoBOI) JOTH pAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 |10 XMMHYECKUM yPaBHEHUSAM
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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