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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOTO O0IIIEr0 00pa30BaHMs COCTABIIEHA Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHUS OCHOBHOW 0Opa30BaTeNbHON MpPOrpaMMbl
OCHOBHOTO 001Iero obpaszosanus, npencrapieHHbIX B PI'OC 00O, a Takke Ha OCHOBE
denepanbHOIl paboyelt MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIISHIIMH MPENO aBaHUs
ydeOHOTrO mpeameTa «XuMus» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
Oenepanum.

[Iporpamma o xumum Ja€T NpeCcTaBICHUE O LENsIX, 00lIel cTpaTeruy oOy4eHus,
BOCIIMTAHUS U Pa3BUTHUS OOYUAIOIIUXCS CPEACTBAMU YUE€OHOT O MPEMETa, YCTaHABINBAET
o0s3aTeNIbHOE TIPEIMETHOE COJAEpKaHUe, MPEeAyCMaTpPUBAET paclpenesieHue €ero Io
KJIacCaM U CTPYKTYPUPOBAHHUE O pa3zieiaM U TEMaM IPOTPaMMBbI 10 XUMUH, OIIPEAEIISET
KOJMYECTBEHHbIE W KAuE€CTBEHHBIC XapaKTEPUCTHKU COACPKAHUS, PEKOMEHIYEMYIO
[OCJICIOBATEIbBHOCTh ~ M3YYEHHS]  XMMUM € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEMETHBIX CBSI3€H, JIOTUKM Y4YEOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH
oOy4Jaromuxcs, ONpeaessieT BO3MOKHOCTH MpeAMeTa JUIsl peaju3alud TpeOOBaHUHA K
pe3ysibTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTEeNIbHOM NMPOrpaMMbl HA YPOBHE OCHOBHOI'O
oO1rero o0pa3oBaHus, a Tak)Ke TpeOOBaHMI K pe3yJibTaTaM 00yUYeHHUs XMMHUU Ha YPOBHE
Hesiell M3y4eHHs MpeAMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEILHOW JEATEIbHOCTH
00y4Jaromierocsi Mo OCBOCHHUIO Y4EOHOTO COIepKaHUSI.

3HaHWE XHMHH CIY>XUT OCHOBOW Ui (OPMHUPOBAHUS  MHUPOBO33PCHHSA
oOyuJaromierocsi, ero MpeACTaBICHUH O MaTepualbHOM EIMHCTBE MHUpPA, BAXKHYIO POJIb
UrpaoT GOpMHUpYEMbIE XUMHUEN MPEACTaBICHHS O B3aUMONPEBPALICHUSIX HEPTHUH U 00
HBOJIIOLIMM BEUIECTB B MPUPOJE, O MyTAX PELICHUs TI00aNbHbIX MPOOJIEM YCTOHYMBOIO
pPa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETUYECKOM, MHUILEBOM M 3KOJIOTUYECKOU
0e301acHOCTH, MPOOIIEM 3PABOOXPAHEHUSI.

N3yuenue xummu:

CHOCOOCTBYET peajH3alid BO3MOXKHOCTEH Ui camMOpa3BUTHS U (OPMHPOBAHUS
KYJbTYPbI JUYHOCTH, €€ 00111el 1 PYHKIIMOHATLHOU IPAaMOTHOCTH;

BHOCUT BKJaX B (OPMUPOBAHWE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH
oOydJarommxcs,  HAaBBIKOB WX  CAMOCTOSITEJIbBHOM  ydeOHOM  J1eATeIbHOCTH,
JKCIIEPUMEHTANbHBIX W HCCIEAOBAaTENbCKUX  yYMEHUH, HEOOXOJUMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B IPO(ecCHOHAIBHON JAESITeIbHOCTH;

3HAKOMHUT CO cleuu(ukol HayyHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVI/la HAa €IUMHCTBO IPUPOABI U YEJIOBEKA, SBJIETCS OTBETCTBEHHBIM
3TanoM B POPMUPOBAHUH €CTECTBEHHO-HAYYHOUM IPAMOTHOCTH 00YyYaroLnXcs;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJOTrMYecKoe oOpa3oBaHUeE
00yyYaroIuXCs.

JlanHple HampaBieHHs B OOyUYE€HHM XHUMHUHU O0O€CleuMBaloTCA crenupuKoin
coJiepKaHMsl Y4EOHOIo MpeAMETa, KOTOPbIN SABISETCS NeAarornyecky aJanTHPOBaHHBIM
oTpakeHHneM 0a30BOI HayKH XUMHUH Ha ONPEICTIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUs OPHEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATHH XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTACNbHBIX 3HAUMMbIX MOHATUA OPraHUYECKOM
XUMUH.



CrpykTypa cojepxaHus MpOrpaMMbl MO XUMHHU CGHOPMHUPOBaHA Ha OCHOBE
CHUCTEMHOT0 noaxoza K €€ uzydeHuro. Coaep:kaHue CKIIaIbIBACTCS U3 CUCTEMBI IIOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CHUCTEMBI MOHATUI 0 XuMuueckoi peakuuu. O6e
3TH CHCTEMbl CTPYKTYPHO OPraHM30BaHbI MO MPHUHIMITY MOCIEAOBATEIBbHOTO Pa3BUTHUS
3HaHUI Ha OCHOBE TEOPETUUYECKUX NPEICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO yY€HHUs KaK OCHOBBI BCET0 €CTECTBO3HAHMS,

— [Tepunonnueckoro 3akona /1. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYCHHS O CTPOCHHUH aTOMa M XUMUYECKOU CBSI3U;

— IPEJICTAaBICHUI 00 3JEKTPOIIUTUYECKON TUCCOLMALIMM BEILIECTB B paCTBOpax.

TeopeTnueckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKHU MOTYyUYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIEIOBATENBHO OT OAHOIO YPOBHS K JPYromy,
BBIMOJNHSS (QYHKIMH OOBSCHEHMS M IPOTHO3MPOBAHUSA CBOWCTB, CTPOEHUS W
BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U MOJyUYEeHUS U3YyYaeMbIX BEIIECTB.

OcBoeHure MporpaMMBbl 10 XUMUHU CITOCOOCTBYET (POPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOW COCTaBJISIONICH HAYYHOW KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPOJIbI,
LEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHMIO U METOJaM I0o3HaHus B Hayke. V3yuenue
XUMUU TPOUCXOUT C MPUBJICYCHUEM 3HAHUN U3 paHee N3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxkaromuii Mup», «buonorus. 5—7 knaccsl» U «Pu3nka. 7 Ki1ace».

[Ipy M3ydyeHUM XUMHUU MPOUCXOIUT (POPMHUPOBAHHE 3HAHUM OCHOB XMMHYECKOU
HayKd Kak o0JacTH COBPEMEHHOTO €eCTECTBO3HAHHUS, IMPAKTUYECKON JesTeIbHOCTH
YeloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTyphl. 3ajada y4eOHOTO
peaMeTa COCTOMT B (OPMHUPOBAHMHM CUCTEMBl XMMHYECKMX 3HAHUH — Ba)KHEHITUX
(dakToB, MOHATHH, 3aKOHOB M TEOPETHYECKUX IIOJIO)KEHUH, ITOCTYMHBIX O00O0OIIeHHI
MHUPOBO33PEHUECKOr0 XapakTepa, S3blka HayKH, B MPUOOIIEHWH K HAyYHBIM METOAaM
NO3HAHWA TPH HW3YYEHUH BEIIECTB M XHWMHUYECKHX peakuuid, B (HOPMHUPOBAHWUU W
Pa3BUTHM TO3HABATENbHBIX YMEHUN M MX NPUMEHEHHH B Y4eOHO-TI03HABATEIHHON H
y4eOHO-HCCIIE0BATENBCKON JEATENBHOCTH, OCBOEHUHU MPAaBUJI 0€30M1acCHOr0 OOpalleHus
C BELIECTBAMU B [IOBCEIHEBHOM KU3HU.

[Ipy wu3yyeHMHM XUMUU HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXHOE
3HaYeHHE MPHOOPENH TaKue LIEIH, KaK:

— (QopMupOBaHHE HWHTEIJIEKTyalbHO PpPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CaAMOCTOSTEIBHOMY IPHUHATUIO  PEIICHUH,
CIOCOOHOM aJanTUPOBATHCA K OBICTPO MEHSIFOIIMMCS YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh OOYYEHMsSI Ha CUCTEMAaTHYECKOe MPUOOLIEHHE 00ydaromuxcs K
CaMOCTOSITEIILHONW TMO3HABATENLHOM JEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS,
(GbopMUPYIOIIMM MOTUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— o0ecrieyeHre YCJIOBHM, CIOCOOCTBYIONIMX MPUOOPETEHHIO OO0yYarOIUMUCS
OMbITa Pa3HOOOPA3HON AESITENbHOCTH, MMO3HAHMUS M CAMOIIO3HAHMUS, KIIFOUEBBIX HABBIKOB
(KJTI0UEBBIX KOMIIETEHIINI ), IMEIOIUX YHUBEPCAIILHOE 3HAUEHUE I PA3JIIMYHBIX BUIOB
NESITENbHOCTH;

— (hopmupoBanue 001ICH PYHKITMOHATLHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHUCJI€ YMEHUI OOBACHITh U OLICHUBATH SIBJICHUS OKPYKAIOLIETO MUPA, UCIIOJIb3YSI
3HaHUS W OTBIT, TMOJYYCHHBIE TMPU H3yYCHUH XHWMHUHU, TMPUMEHSITh UX IPH PEIICHUHU
npo6JieM B MOBCEAHEBHOM JKU3HU U TPYJOBOH J1€ATEIbHOCTH;

— (opmupoBaHue y 0O0yyaromuxcsi TYMaHUCTUYECKUX OTHOLIEHUH, MOHMMAaHHUS
[IEHHOCTH XHWMUYECKHX 3HAaHUW i1 BBIPAOOTKH HSKOJOTHMYECKU LEeIeco00pa3HOro



HOBEJIEHUS] B OBITY U TPYJIOBOW AESITEIHHOCTH B LIENSAX COXPAHEHUS CBOEIO 3/I0POBbS U
OKPYXKaroIIeH MPUPOTHON CPEBI;

— pa3BUTHE MOTUBAallMM K OOYy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKMX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY IPO(WIIS U HAPABICHHOCTH JalibHEHIIIero o0yueHusl.

OOmee 4nMCI0 YacoB, OTBEACHHBIX ISl M3YYCHHS XUMHH Ha YPOBHE OCHOBHOTO
obmero oopazoBanwsi, cocrapisieT 136 gaco: B 8 kimacce — 68 yacoB (2 4aca B HEZICIIO),
B 9 Kkiacce — 68 4acoB (2 yaca B HEJIEHO).



COIJEPXAHHUE OBYYEHUA

8 KUIACC

IlepBoHaYanbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KU3HU YeNOBeKa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. PU3nuecKue CBOKMCTBA BEIIECTB. ATperaTHoe cocTosiHue BemecTB. [lonsTue o
MeToJax Mo3HaHus B XUMUH. YnCThIe BemecTBa U cMecu. CocoObl pa3aesieHus] CMeCeH.

ATOMBI U MOJIEKYJIbIl. XUMUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTble U cloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX SJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aroMHass Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 0J1s1 XUMUUYECKOIO 2JIEMEHTA B COEIMHEHUH.

KomunuectBo BemecTBa. Monb. MossipHas macca. B3anMocBsi3b KOJIMYECTBA, MAaCChI
U 4Wcia CTPYKTYPHBIX €IOUHMI] BellecTBa. Pacu€rsl mo ¢QopmyiaaM XHMHYECKHUX
COCIVHEHUMN.

DuU3NYECKUEe U XUMUYECKHUE ABJICHUA. XMUMUYECKasi Peakius U €€ MpU3HaKku. 3aKOH
COXpaHEHHsI MaccChl BelIecTB. Xumuueckue ypaBHeHUs. Kiaccudukamumss XuMudeckux
peakiuii (CoOeTUHEeHMS, pa3I0KEeHUsI, 3aMeIeHUs, 0OMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XHWMHYECKOH TMOCynoH, MpaBujamMu paboTel B Jaboparopuu u
npuémMamMu oOpamieHus ¢ JabopaTOpHbIM OOOpYJIOBaHHUEM, M3YUYEHHUE W OIMCAHUE
(¢u3nyecKkXx CBOMCTB OOpa3lloB HEOPraHMYECKUX BELIECTB, HAOMIOAEHHE (PU3HMUECKUX
(n1aBneHue BOCKa, TastHUE JIbJ1a, pAaCTUPAHHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCALIHS
BOABbl) W XUMHUYECKHX (TOpEHHE CBEUYM, TMPOKAITMBAHUE MEIHOW TMPOBOJIOKH,
B3aUMOJIEUCTBUE MeJa C KHUCIIOTOW) SIBI€HMM, HAOMIOJEHHWE MU ONHCAHUE NPU3HAKOB
MIPOTEKaHUsI XUMHYECKUX peakuuil (pasyliokeHHe caxapa, B3aUMOJEHCTBHE CEpPHOMU
KHCJIOTBI C XJIOpHAOM Oapus, pasioxkenue ruapokcuaa menu (1) mpu HarpeBanum,
B3auMO/IeicTBHE kene3a ¢ pactBopoM coniu Menu (ll), uzyduenue cnocoOoB pazneneHus
cMeceli: ¢ TIOMOIIBI0 MAarHuTa, (QUWIbTPOBAHWE, BbIIAPUBAHUE, JUCTHILISAIUS,
xpoMaTtorpagusi, MpOBEIECHUE OYUCTKU IMOBAPEHHOW COJM, HAOJIOJEHUE U ONUCAHUE
pe3yJIbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MaccChl,
co37jaHle MOJIeJIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxuHeime npeacTaBUTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. KucCiopoa — 3JI€MEHT W TPOCTOE
BemniecTBO. HaxokaeHue Kuciopoga B MpHpoje, PU3UUECKHEe U XUMHUYECKHE CBOMCTBA
(peaxuuu ropenusi). Oxcuapl. [Ipumenenne kucnopoaa. CrmocoObl MOTyUYSHHS] KUCIOPO1a
B JabopaTopuu W TpoMmblluieHHOCTH. KpyroBopor kucmopoma B mpupone. O30H —
aJIOTpoIHAs MoAU(UKAIUS KUCTOPO/a.

TemnoBoit 3(h(PekT XUMUUECKON peaKkIi, TEPMOXUMHUUYECKHE YPAaBHEHHUS, K30~ U
SHJOTEPMUYECKUE peaKUUH. TOMIMBO: yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MAapHUKOBOTO 3P deKTa, pa3pyLUIeHHE 030HOBOT'O CIIOSI.

Bonopon — snemeHT M mpoctoe BemecTBo. HaxokieHune Bopopoda B IPUPOJE,
¢usznueckre U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, crocoObl nonydeHus. Kuciortsl u
COJIN.

MonsipHbiii 005EM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBorcTBa BoAbl. Bona xkak pactBopurens. PactBopsl. HacklmeHnHbie u
HEHAaCBILIIEHHbIE paCTBOPHI. PacTBOPUMOCTH BelIeCTB B BoJie. MaccoBast 10715 BEIlleCTBa B



pactBope. XuMHueckue cBorcTtBa Boabl. OcHOBaHuA. Ponb pacTBOpPOB B MpHUpPOJZEC U B
KU3HU 4desioBeKa. KpyroBopot Boabl B mpupoje. 3arpsi3HeHUE NPUpPOAHBIX BoA. OxpaHa
Y OYMCTKA IIPUPOAHBIX BOJ.

Knaccudukamus Heopranmveckux coeauHenuid. Oxcunpl.  Knaccudukanms
OKCH/JIOB: cosieobpasyromue (ocHOBHBIE, KHUCJIOTHBIE, amoTepHbIe) u
HecosieoOpasyromue. Homenknarypa okcuaoB. @u3nyecKkue M XUMHYECKHE CBOMCTBa
okcH10B. [lomyueHnne okcuuos.

OcnoBanus. Knaccudukanus ocHoBaHMit: MIENTOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. Ou3nuecKHE W XHUMHUYECKHME CBOMCTBA OCHOBAHUI.
[TonnydyeHnrne oCHOBaHUI.

Kucnotsl. Knaccudukamus kucinor. Homenkmatrypa kucior. ®Pusnyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTn metasuioB H. H. bekerosa. [lomyuyenune
KHCJIOT.

Comu. Howmenxknarypa coseil. ®dusnueckue M XHUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue comnen.

['eHeTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OIIPEACIICHUE COAEPKAHUsA KHCIOpOJa B BO3JIyXe, IOJIy4YCHHE,
coOupanue, pacro3HaBaHWE€ W HU3Y4YEHHE CBOWCTB KHUCJIOpOJa, HaOIIOaeHUE
B3aUMOJICMCTBUSI BEUIECTB C KHUCJIOPOJOM M YCIOBHS BO3HUKHOBEHUS M IMPEKpAIICHUS
ropenusi (mokapa), O3HAKOMJICHHE C 0OOpas3laMu OKCHUJOB W OIMCAHUE WX CBOWCTB,
MoJIyuyeHue, COOMpaHHe, pacro3HABaHME M HM3y4Y€HHE CBOWCTB BOJOpoja (TopeHue),
B3auMojieiicteue Boaopoaa ¢ okcugomM weau (Il)  (Bo3MOXHO HCHOJIB30BaHUE
BUJIeOMATEepUaoB), HaOJOJeHUEe 00pa3lloB BEHIECTB  KOJUYECTBOM |  MOIb,
UCCIICZIOBAHNE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C PA3IUYHON pPaCTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM J10JIe pacCTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJIbI C METAJUIaMU (HATPUEM U KaJblueM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HUCCIEIOBAHUE OOpPA3IOB HEOPTAaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAOJIOJIeHME HU3MEHEHMsS OKpPAacKM MHJMKATOPOB B pPACTBOpax KHCIOT H
1ies04el, u3yueHue B3aumojencTBus okcuna Meau (1) ¢ pactBopom cepHON KUCIIOTHI,
KHCJIOT ¢ METaJUIAMH, PEaKLIMi HENTpaJIN3alyu, MTOIYyYEHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO METaJIa APYTUM M3 PACTBOPA COJIM, PEIICHUE 3KCIIEPUMEHTATIBHBIX
3a1a4 1o TeMe «BakHelne Ki1acchl HEOPTraHMYECKUX COCTUHEHUIN.

IMepuoanuecknii 3axkoH u [lepuoguyeckasi cucreMa XuMH4YECKHX dj1eMeHTOB /1.
N. MenngeneeBa. CrtpoeHue arTroMoB. XuMHUYeCKasi CBA3b. (OQKHMCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeAKIMH

[TepBble MOMBITKH KiACCU(DUKAIIMN XUMHYECKUX 3yieMeHTOB. [loHaTHe O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEJTOYHO3EMENIbHBIE METAJIJIbI, TaJIOT€HbI, HHEPTHHIC
rasbl). DIIEMEHTBI, KOTOpPbIE 00pa3yloT aM(pOTEepHBIC OKCUIBI U THIPOKCHIBI.

[Tepuomnueckuit 3akoH. [leprnonnueckas cucrema XMMUYECKUX 3yiemMeHTOB J[. .
MenneneeBa. KopoTtkomepuognas u anuHHONEpuoaHas ¢opmel  [lepuoanyeckoit
cucrteMbl xuMudeckux anemMeHToB [[. . Menneneesa. [lepuoasl u rpynmsl. @usnyecku
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U IPYIIIHI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX saep. M3orTombl. DnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XMMHUYECKHUX 3JIeMeHTOB llepmonnueckoi
cucrembl J[. WM. MenneneeBa. XapakTepucTHKa XUMHUYECKOI'O OJJIEMEHTA II0 €ro
nosioxkenuto B [lepuonnueckon cucreme /1. 1. Menneneesa.



3aKOHOMEPHOCTH M3MEHEHHs paadyca aTOMOB XUMHUYECKUX  JJIEMEHTOB,
METaJNIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IpyNIiaM U MepruoIaM.

3nauenue Ilepmoanueckoro 3akoHa u Ilepuonmyeckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB JUIsl pa3BUTHS HAyKU U npakTuku. [{. 1. MenaeneeB — y4€Hblld U IpaKIaHUH.

Xumnueckas  cBsi3b.  KoBasieHTHass  (moJjisipHass W HENOJIsIpHAsl)  CBS3b.
DNEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucneHusi. OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu. I[Iporeccs
OKHUCJIEHUSI U BOCCTAHOBJIEHHsI. OKUCIINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIOB M HEMETa/IOB, B3aUMOJICHCTBHE
TUAPOKCUJA LIMHKAa C pacTBOpaMd KHCIOT U IIEJoYeld, MpPOBEJEHUE OIbITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHue,
peaKkLuy pa3aokKeHUsl, COETUHEHHUS).

Mescnpeomemmnuie céa3u

Peanuzanys MeXIpEeAMETHBIX CBs3ed IIPM M3YyYEHHH XMMHM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BAHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHN, TaK
U TOHATHH, SBISIIONIMXCA CHCTEMHBIMU IUI1 OTACNIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAyUHbIe MOHATHUS: Hay4HbIM (paKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3, CHHTE3, KiIaccuPUKanus, MNepPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHUE, MOJIEINb, SBJICHUE.

®uznka: martepus, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, WU30TOIIbI,
PaJMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKHH 3apsijl, BELIECTBO, TeNo, OO0BEM,
arperaTHoOe COCTOSIHME BEILECTBA, ra3, (pU3MuecKkue BEJIMYMHBI, €AMHULBI U3MEPEHHUs,
KOCMOC, IIJIaHeTHl, 3B€3/1b1, COJIHLIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEPATbI, TOPHBIE IMOPOBI, ITOJIC3HBIC
MCKOIIae€Mbl€, TOIINBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHYECKasl peaKkuus

[lepnonnuecknii 3akoH. [lepmoanueckas cuctema xuMudeckux snemeHtoB [[. U.
MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUHM CBOWCTB XMMHUYECKHX
2JIEMEHTOB NEPBBIX TPEX NEPUOJOB, KNS, KAIbLMA U UX COCIMHEHUN B COOTBETCTBUU C
M0JIOKEHHEM 3J1eMEHTOB B [leproanueckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BeniecTBa: BUJIbl XMMUYECKON CBSI3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BeElleCTBa OT THMNA KPUCTAUIMYECKON pemeéTKn U BUJA
XUMHYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHMYECKMX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAILIMXCS K Pa3JUYHBIM KjlaccaM HEOPraHWYECKUX COEAMHEHMI,
TE€HETUYECKAasl CBSA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukammss XuMUIeCKHX PEeakuil MO pa3jiuyHbIM MpH3HAKaM (M0 YUCITy H
COCTaBy YYaCTBYIOIIMX B PEaKLMU BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 M3MEHEHHIO
CTENEHEl OKUCIEHUS XUMUYECKUX BJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTanu3aropa). DK30- U SHAOTEPMUUECKHE PEAKIIMH, TEPMOXUMHUUECKHUE YPAaBHEHMUS.

[lonsiTue o ckopoctu Xumuueckod peakiuu. [loHsitue o006 oOpaTuMbIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiuax. [IoHSATHE O TOMOIreHHBIX M TETEPOTreHHBIX



peakuusix. I[lonarue o kartanmuze. [lonarne o xumMuyeckoMm paBHOBecuH. DakTOpBHI,
BIIUSIIOIKE HA CKOPOCTh XUMUYECKON PEaKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBI€HUE YPAaBHEHUU OKHUCIUTEIIbHO-
BOCCTaHOBUTEILHBIX PEAKIIUI C UCIIOJIH30BAHUEM METO/1a MJIEKTPOHHOTO OajaHca.

Teopust PAEKTPONUTHYECKON JHUCCOLUMALMM. OJIEKTPOIUTBI U HEDJIEKTPOIUTHI.
Kartnonsl, anvoHbl. MexaHHU3M JUCCOIMAIMU BEIIECTB C Pa3JIMYHBIMU BHJIAMU
xumudeckoi cBs3u. Crenenp qucconnanuu. CUIbHBIE U cIa0ble JIEKTPOJIUTHI.

Peakuuu monHOro obOmeHa. YcCIoBHUS MTPOTEKAHUS pPEaKUU HOHHOTO OOMEHa,
MOJIHBIE U COKpalIEHHbIE HOHHBIE YpaBHEHUs peakuuii. CBONCTBA KUCIOT, OCHOBAaHUMN U
coJiell B CBETE MpPEACTaBIECHUN 00 AIEKTPOJIUTHUECKOW aucconuanuu. KauecTBeHHbIE
peakuuu Ha MOHBL. [loHsATHE O TUApPOIN3E CONEi.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHUE C MOJEJISIMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHUYECKUX BELIECTB
— METAJJIOB U HEMETa/IoB (rpaduta M aimasa), CIOKHBIX BEHIECTB (XJIOpUIa HATPHSA),
UCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHMMHYECKOW pEakuuu OT BO3ACHCTBUS
pasnuYHbIX  (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca AUCCOLUMAlUU KHUCIOT, IIeJo4ed U cojiel (BO3MOKHO HCIOJIb30BaHUE BHJIEO
MaTEpHUAJIOB), MPOBEACHHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIuid
MOHHOTO 0oOMeHa (oOpa3oBaHUE OCajKa, BBIJEICHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLui (ropeHue,
peakluu pasjioKEHUs, COEIMHEHHUs), PacClO3HABAHUE HEOPraHWYECKUX BEIIECTB C
MOMOIIIbIO KQU€CTBEHHBIX PEaKIMil HAa MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTa/uibl 1 UX COCIUHEHUS

OO6mas xapakTepucTrKa rajJoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CTpoeHue u puandeckrue CBOWCTBA MPOCTHIX BEIIECTB — FaJIOT€HOB.
XUMHUYECKHE CBOWCTBA Ha TNpUMepe XJopa (B3aUMOJEHCTBHE C METaJUlaMH,
HEMeTalulamMu, Ienodyamu). XnopoBoaopod. CoisiHas KUCIIOTa, XMMUYECKHUE CBOMCTBA,
noJiyueHue, npuMeHenue. JleiicTBue Xjopa U XJOpOBOAOPOJAa HA OPraHuW3M YeJIOBEKa.
Baxueiimme XJI0puIbl ¥ UX HAX0KAEHUE B IPUPOJIE.

O61mas xapaktepuctuka 3eMeHToB VIA-rpymnmbsl. OcoOeHHOCTH CTPOEHUS! aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue U pusndeckue CBOMCTBA NPOCTHIX BELIECTB
— KHUCTIOPOJIa U Cepbl. AJIOTPONHBIE MOAU(PHUKALUUA KUCIOpOAa U Cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOI0pO, CTpoeHUE, GU3UIECKUE U XUMUYECKHUE cBoMCTBA. OKCHIbI
cepbl Kak IMpPEACTaBUTENU KHCIOTHBIX OKCUAOB. CepHas Kuciora, (uU3MYEecKHe U
XUMUYECKUe CBOWCTBa (OOIIME KaK IMpeACTaBUTENS Kiacca KUCIOT U crienupuueckue).
XYWMHUYECKHE PEaKiuu, JieXkallhue B OCHOBE IPOMBIIUICHHOTO CIoco0a MOTydYeHHUs
cepHOU KUCHOTHI. [IpuMenenne cepHoil KUcaoThl. CoJIM CEpHOM KUCIOThI, KAUECTBEHHAs
peakuus Ha cynbdar-uon. Haxoxnenue cepsl v €€ COeMHEHHI B IPUPOIe. XUMHUYECKOE
3arpsi3HEHHUE  OKpYy)Karollel cpeabl COCAMHEHUSIMH cepbl  (KHCIOTHBIE  JIOXKJIH,
3arpsisHEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPAILECHUSI.

O6mmas xapakrepuctuka 351eMeHToB VA-rpynmnbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHUE B MPUpPOJE, hU3HUECKUe U
XUMU4eckue cBoiicTBa. KpyroBopoT azoTa B mpupoae. AMMHAK, €ro (usmdeckue u
XUMHUYECKUE CBOMCTBa, MoJiyueHHe W npuMeHenue. Conu aMMOHMS, UX (U3UYECKUE U
XUMUYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHass peakiusi Ha HOHbl AMMOHMUSIL.
A3oTHas kuciora, e€ moyiyueHue, GU3NYECKUe U XUMHUYECKHEe CBOWCTBa (00IIME Kak



NpEICTaBUTENS Kjlacca KUCIOT U creuuduyeckue). Vcrnonb3oBaHne HUTPATOB U COJNEH
aMMOHHMSI B KauecTBE MHHEpPaJbHBIX yAOOpeHHil. XUMHUYECKOe 3arpsi3HEHUe
OKpY>Kalollel cpesibl COeIMHEHMSIMU a30Ta (KUCJIOTHBIE TOXKIH, 3arps3HEHUE BO3yXa,
nmo4Bel U BOJ0EMOB). Docdop, amtorponHsie Moaudukanuu docdopa, dusudeckue u
xumudeckue cpoiictBa. Okcun docdopa (V) u docdhopHas kuciora, GuanydecKkue u
XUMUYECKHE CBOWCTBa, mosiyueHue. Hcmonw3oBanue ¢dochatoB B KadecTBe
MUHEPATBHBIX YA0OpEHHIA.

O6mmas xapaktepuctuka 3eMeHToB |V A-rpyrmrmbsl. OcoOeHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHM  OKHUCIECHMA.  YTJEepoJ, aJIOTPONHble  MOAU(UKAIIH,
pacmpocTpaHeHre B mpupone, (u3MUecKrue W XUMUYECKHEe CBOMCTBa. AjcopOims.
Kpyrosopor yraepoaa B npupoje. Okcuapl yriaepoja, ux (GpU3N4ecKue U XUMUYECKUE
CBOICTBA, IEHCTBUE HA JKMUBbIE OPTaHU3MBbI, [TOJIyY€HUE U TPUMEHEHHE. DKOJIOTUYECKUE
npoOsieMbl, CBs3aHHBIE ¢ OKcuaoM yrieponaa (1V), rumore3a riao0ambHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 3¢ ¢eKT. YroiapHas KUCIOTa W €€ coiu, MX (HU3UYECKHE U
XUMUYECKHUE CBOICTBA, MOTyUYeHUe U NpuMeHenre. KauecTBeHHas peakius Ha KapOoHart-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIIICHHOCTA U CEIbCKOM
XO35IMCTBE.

[lepBoHavanpHble TOHATHS 00 OPraHWYECKUX BEHIECTBAX KaK O COCIMHEHUSIX
yriaeposna (MeTaH, 3TaH, STHJIEH, AlEeTUJIeH, 3TaHOJI, INIMLIEPHUH, YKCYCHas KHUCIIOTa).
[TpupoHbIE UCTOYHHUKH YTIEBOIOPOJIOB (yTOJb, MPUPOAHBIN Ta3, HEPTH), TPOAYKTHI UX
nepepa®oTku (OeH3MH), UX POJb B OBITY U MPOMBIIIIEHHOCTH. [oHsTHE 0 OHONOTHYECKH
BaXXHBIX BEIIECTBAaX: >KHMpax, Oelkax, yrieBoJaXx — W HMX pOJIM B KU3HHU YeJIOBEKa.
MarepuanbHOe €TUHCTBO OPTaHUYECKHX U HEOPTaHMUECKUX COeTUHEHUH.

KpeMmuuii, ero ¢gusndyeckue u XMMUYECKHE CBOMCTBA, MOJYYECHUE U NMPUMEHEHHUE.
Coenunenust kpemuus B npupoze. OOume npexacrasieHuss o0 okcuae kpemuus (1V) u
KpeMHueBol kucnote. CHIMKaThl, UX HMCHOJb30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxwneiimme crpouTeNnbHBIE MaTepuanbl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eroH. [IpoGnembl 6€30MaCHOTO MCMOIb30BAHUS CTPOUTENBHBIX MaTEpPHAIOB B
IMOBCEIHEBHOM KU3HU.

Xumuueckuil IKCnepumenm:

M3y4YeHHEe OO0pa3lloB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
IPOBEJICHNE KAaYE€CTBEHHBIX PEAKUMi Ha XJOPUI-MOHBI M HAOJIOJIEHHWE MPHU3HAKOB MX
IPOTEKAHMSI, OMBITHI, OTpaXKarolre (HPU3NUEeCKre U XUMUYECKHUE CBOMCTBA TaJIOTEHOB U
UX COEIUHEHM (BO3MOYXHO WCIIOJIb30BAaHUE BUICOMATEPUAIIOB), O3HAKOMIIEHUE C
oOpasuiaMu  XJIOpUJIOB (TaJOr€HUIOB), O3HAKOMIIEHWE C OOpa3lamMu cepbl U eé
COEIMHEHUSAMHU (BO3MOXKHO MCIIOJIb30BAaHUE BUAEOMATEpPHANIOB), HAONIIOAEHHUE Tpolecca
oOyrivMBaHus caxapa MoJi JIeHCTBUEM KOHIICHTPUPOBAHHON CEPHOW KHUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHON KHUCIOThI, MPOBEACHHE KaueCTBEHHOMU
peakuuu Ha cyib(ar-uoH M HaOMIOJEHUE MpPU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
dbu3myecKkuMu  CBOMCTBaMu a3zota, (ochopa W WX COCAUHEHHH  (BO3MOIXKHO
WCIIOJIb30BaHUE BUAECOMATEPUAIOB), OOpa3maMu a30THBIX U (POchOpHBIX yIOOpeHHIA,
NoJly4eHue, coOHpaHue, paclo3HaBaHHE M HM3yYEeHHE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX pPEaKIWi Ha WOH aMMOHHS M (ocarT-noH M W3yYCeHHE MPHU3HAKOB HX
OpOTeKaHMs, B3aUMOJECHCTBUE KOHLEHTPUPOBAHHON a30THOW KHCIOTHI C MEAbIO
(BO3MO>XKHO HCIIOJIb30BAHUE BHIEOMATEPUATIOB), U3YUEHHE MOJIEIEH KpPUCTAINTMYECKUX
pemérok anmasza, rpaduta, ¢yiuiepeHa, O3HAKOMJIEHHE C IPOLECCOM aacopOIuu
PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAaHHBIM YIJIEM M YCTPOICTBOM MPOTHUBOTA3a,



MoJIy4eHHe, coOupaHHe, paclo3HaBaHUE M HW3YYEHHE CBOWCTB YIJIEKUCIOro rasa,
MPOBEJICHUE KAYECTBCHHBIX pEaKIUid Ha KapOOHAT W CHUJIUKAT-UOHBI M H3yYCHHE
NPU3HAKOB  UX  MPOTEKaHWs, O3HAKOMJIEHHE C  TNPOAYKIHMEH  CUIMKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE JKCHEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxueitmue
HEMETAJUIbl U UX COCTMHEHUS».

MeTaiibl 1 UX COeIMHEHUS

OO0mass XxapakTepUCTHKa XUMHUYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAHHWH MX
nojioxkeHus B lleproanueckor cucreme xumuuyeckux snemeHToB [[. . MenneneeBa u
ctpoeHusi aromMoB. CTpoeHHE MeTauioB. MeTamidueckass CBSI3b U METaTUYECKast
KpUCTAJUIMYECKAass pEmETKa. OJIEKTPOXUMHUYECKUM pSAJ  HANPSHKEHW  METasljioB.
dusnyecKrue U XUMUYECKUE CBOMCTBA MeTAIIOB. O0IIIME CITOCOOBI MOTYyUYEHHUsI METAJIJIOB.
[TonsiTHe 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CIuiaBbl
(cTanb, 4yTyH, AOpaTIOMUHUHN, OpOH3a) U UX MPUMEHEHNE B OBITY U MIPOMBIIIJICHHOCTH.

[llenounsle MeTaUIbl: MOJOXKEHHE B llepuoanyeckod CcUCTEME XUMHYECKHX
anemeHtoB JI. WM. MeHneneeBa, CTpOCHHME HX AaTOMOB, HAXOXICHUE B IPUPOJE.
duznyeckue U XUMHUYECKHE CBOMCTBa (Ha mnpuMepe HaTpus U Kamus). OKcuabl U
TUAPOKCUIBI HATpUs U Kanus. [[puMeHeHne MeNoYHbIX METAJIIIOB U UX COCIUHEHUM.

[[lenouyHoO3eMeNbHBIE METAIIIBI MATHUW W KaJbLUN: NoJ0kKeHUE B [leprnoanueckou
cucremMe xumuueckux 3iueMeHToB . 1. Menzaeneesa, CTpoeHHE UX aTOMOB, HaXO0XKICHUE
B npupone. Pusnueckne M XUMUYECKHE CBOWMCTBA MarHus M Kaublus. BaxHeinmme
COCMHEHUs Kayblusi (OKCUJ, TUAPOKCHI, coiin). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpaHECHMUSI.

AmomMuHuii: nonoxenue B [lepuoauueckoii cucteme XuMuueckux nemeHTos . 1.
MeHneneeBa, CTpOEHUE aTOMa, HAaXOXKJIEHHUE B Ipupoje. PU3NyecKue U XUMHUUYECKHUE
CBOMCTBA AMFOMUHUS. AM(POTEpPHBIC CBOMCTBA OKCHIA M TUAPOKCHIA ATTFOMUHHSL.

Kenezo: nonoxenue B llepuonnueckoit cucreMe xumuueckux anemeHToB /I, .
MengeneeBa, CTpOCHHE aTOMa, HaXOXKJAEHUE B npupojie. OU3NYECKUE U XUMHUUYECKHE
cBoiicTBa xene3a. Oxkcuabl, ruapokcusl u comu xkenesa (I1) u xenesza (111), ux cocras,
CBOICTBA U MOJIyYEHHE.

Xumuueckuit Ikcnepumenm:

03HAaKOMJICHHE C 00pa3liaMyd METaJIJIOB U CILJIaBOB, UX (DU3WYECKUMHU CBOMCTBAMHU,
U3YyUYEHUE  PEe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHIA KaJIbLIMsl U HATPHUS C BOJIOM
(BO3MOKHO HCIIOJIb30BaHUE BUCOMATEPHUATIOB), UCCIICIOBAHUE CBOMCTB KECTKOW BOJIBI,
npoliecca ropeHus xkele3a B KUCIopoie (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbIHs, AJIIOMUHMUS,
nunka, xenesa (ll) u xenesa (Ill), menu (I1), HaGmrogeHne M onucaHue MPOIIECCOB
OKpalIuBaHUsl TJIAMEHU MOHAMHU HATPUs, KaJlusg U KajabIUs (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPUAJIOB), HCCJeI0BaHUe aM(OTEPHBIX CBONCTB THAPOKCUAA ATIOMHHHUS U
TUAPOKCUAA LHMHKA, PEIICHHE OHKCIEPUMEHTAIBHBIX 3a1ad 1o Tteme «Baxneinmmue
METaJUIbl U UX COCTUHEHUS.

XuMHs U OKpPY:KAKOUIAA cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HHM 4eEJIOBEKa. besomacHoe
UCIOJIb30BAaHME BEIECTB M XHMMHYECKUX peakiuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.



XUMHUYECKOe 3arpsi3HEHHE OKpyKawled cpeasl (MpeaenbHas —IOMyCcTUMAast
KOHIIeHTpanusi BemiectB, nanee — [IJIK). Ponp xuMum B pemieHHMM 3KOJIOTHUYECKHUX
npooeM.

Xumuueckuit IKcnepumenm:

M3ydeHue oO0pasloB MaTepuanoB (CTEKJIO, CIUIABBI METAJUIOB, TOJUMEPHbBIC
MaTepHaIIbI).

Meoscnpeomemmnuie ceéa3u

Peanuzanusa MexXnpeaMETHBIX CBs3ed MpU HM3YYEHUHM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS] Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TOHATHM, SBISIOMIMXCS CUCTEMHBIMU MJIs OTIEIbHBIX MPEIMETOB E€CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE MMOHSATHS: HAYYHBINH (DaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHaluM3, CHHTE3, KiIaccuuKanus, MNEPUOAUYHOCTb, HAOMIOJACHUE, SKCIEPUMEHT,
MOJICIIMPOBAHKUE, M3MEPEHHUE, MOJIETb, SBJICHUE, MApPHHUKOBBIA 3(PQEKT, TEXHOJOTHS,
MaTepHuasbl.

®dusnka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, WU30TOIII,
paauoaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUIN 3apsll, ITPOBOJHUKHU, MOIYNPOBOIHUKH,
TUDJIEKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPUCTAINIMYECKass pEIIETKA, CIUIaBbl, (QU3NYECKUE
BEJIMYUHBI, €IUHHIBI W3MEPEHUs, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Connue.

buonorusi: ¢dorocunres, npixanue, Ouocdepa, SKOCHUCTEMA, MHUHEPATbHBIC
yA00pEHHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIhHBIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPObI, IOJIE3HbIC
HCKOIaeMbl€, TOIIJIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS IPOrPaMMbl OCHOBHOTO 0011ero o0pa3zoBaHus
JOCTUTal0TCd B XOJ€ OOy4eHUs XMMUU B €IMHCTBE Y4eOHOW U BOCIUTATEIbHOU
NEATENBHOCTU B COOTBETCTBHM C TPAJAULMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMM, PUHATHIMU B 00I1I€CTBE MPABUJIAMU U HOPMaMHU
NOBEACHMS U CIIOCOOCTBYIOT MpOIeccaM CaMOIMO3HAHMS, CAMOPA3BUTHS U COLUATM3AIUU
00yyJarommxcs.

JInuHOCTHBIE pe3yJIbTaThI OTpaXkaroT TOTOBHOCTb 00yJarommxcs
PYKOBOJCTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPHEHTALUMIl U pacUIMpeHHe
OIbITA JAESTEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOUIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HayYHOMY HACJIE/IMI0, TOHUMAaHUs 3HAaYEHUsI XUMHUUYECKON HayKu B KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIAAETh JIOCTOBEpHOM uH(pOpManmueil o mepeaoBbIX
JOCTUKEHUSAX M OTKPBITUSIX MHPOBOM M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HAHUAX 00 yCTpoicTBE MUpa U 00ILECTBa;

2) rpaIaHCKOr0 BOCIIMTAHNSA:

MPEACTABIICHUS O COLMATIbHBIX HOPMaX U MpaBUiIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTM B  OOIIECTBEHHO IOJE3HOH,
y4eOHOUCCIIEI0BATEIbCKON, TBOPUECKON U JIPYTHX BUIAX JESATENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JI€ATENbHOCTM  NIPH  BBIIOJHEHUM  Yy4EOHBIX,
NO3HABATEIbHBIX 3314, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX
IPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IIpOLIECCE ITOHU
y4eOHOI J1eATeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEJEHUE M IOCTYNKH CBOMX
TOBapHIlEeld C TMO3UIUU HPABCTBEHHBIX M TPABOBBIX HOPM C Y4YETOM OCO3HAHHS
MIOCJIEICTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUECKUE TIPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM peakluu,
COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M COCTABIISIOLINE OCHOBY
JUI TIOHUMaHHs CYIIHOCTHM HAy4HOW KapTHHBI MHUpA, MPEACTaBICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C MPUPOJHON CpeloH, o
POJIM XUMUM B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHbIE MOTUBBI, HAIPABJIEHHBIE HA MTOJIYYEHUE HOBBIX 3HAHUM 110 XUMHH,
HE00X0UMBbIE JIJIs1 0OBSICHEHUSI HaOMI0JaeMbIX MPOILIECCOB U SIBJICHH, TO3HABATEIbHOIM,
MH(POPMAIIMOHHONW M YUTATEIbCKOW KYJIBTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHON JIUTEPATYPOU, TOCTYTHBIMU TEXHUYECKUMHU
CpelCcTBaMH MH(DOPMAIIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOYy4YeHMIO M TO3HAHUIO, JII0OO3HATETBHOCTh, TOTOBHOCTH W
CHOCOOHOCTh K CaMOO0OPa30BaHUIO, MPOEKTHON M HCCIIENOBATEIBCKOW AEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABIICHHOCTH U YPOBHS OOYUCHHS B TaTbHEHIIIEM;

4) popMHpOBaAHMS KYJIbTYPbI 310POBb:

OCO3HAaHUE IIEHHOCTH >KU3HM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO,
YCTAaHOBKH Ha 3JI0POBBIN 00pa3 >KU3HU, OCO3HAHUE IMOCIICACTBHA U HEMPHUSIITHE BPEIHBIX
npuBblYeK  (YHOTpeOJieHUs  ajKOToJisl, HAapKOTUKOB, KypeHHs), HEO0OXOJAUMOCTH
coOmtoieHust mMpaBmil 0E30MACHOCTH TPH OOpalieHUH ¢ XUMHUYECKUMU BEIIECTBAMU B
OBITY U peaibHOM JKU3HU;

5) TpyA0BOro BOCIIMTAHMS:

UHTEpEC K NPAKTHUYECKOMY H3yueHHUI0 Tpodeccuii M Tpyna pa3iduyHOrO poJa,
yBOXEHUE K TPYAYy W pe3yJbTaraM TPYIOBOH JEATEIHHOCTH, B TOM YHCJIE HA OCHOBE
OpPUMEHEHHs] TPEIMETHBIX 3HAHWM MO XUMHUHM, OCO3HAHHBIM BHIOOp HMHIMBUIYaAIbHON
TPACKTOPUU TPOJOIKEHHs] O00pa3oBaHHsl C Y4YETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIHOU
npodeccCHOHANBHONW JEATeILHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B poeccuoHaNbHOU Cpelie;

6) 3K0JI0rH4eCKOro BOCIUTAHMUS:

HKOJIOTUYECKH IIeJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOYHHKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS, MOHMMAaHHE LIEHHOCTH 3JI0POBOr0 M 0O€30MacHOTO
oOpa3a J>KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3HUecCKOMYy U
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS TMPaBHJI 0E30MacHOTO
NOBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAILMIX, YTPOKAIOIIUX 3/I0POBBIO U
JKM3HHU JIIOACH;

CIIOCOOHOCTH TPHWMEHSTh 3HAHHS, IOJydaeMble NTPH HW3YYCHUH XUMUH, IS
pelieHusl 3ajad, CBSI3aHHBIX C OKpYJXKalolled NPUPOAHON Cpenoi, s MOBBIIICHUS
YPOBHSI DKOJIOTHUECKON KYJbTYpPbI, OCO3HAHMSI TJIOOATLHOTO XapaKTepa IKOJIOTHUYECKHUX
mpoOjeM W TyTed WX pEemeHUus TOCPEACTBOM METOJIOB XHUMHH, 3KOJOTHYECKOTO
MBIIJICHUS,, YMEHHSI PYKOBOJCTBOBATHCA MM B IO3HABATENIbHOM, KOMMYHUKATUBHON U
COLMAIIBHOM IIPAKTHUKE.

METAITIPEJMETHBIE PE3YJIbTATHBI

B cocraBe MeranmpenMETHBIX  pe3yJbTAaTOB  BBIACIAIOT  3HAYUMBIE IS
dbopMUpOBaHUST MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpHs, MPUHIUII,
runoresa, (GakT, CUCTeMa, Ipolece, SKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYCOHBIX MpEIMETaX M IMO3BOJSIOT HA OCHOBE 3HAHWM M3 ITHX
npeaMeToB (HOpMHUpPOBATH MPEJCTABICHHE O IIEJIOCTHOW HAay4YHOW KapTHHE MHpa, U
yHUBEpCAIbHbIE  y4eOHble  aeiicTBus  (IMO3HABATEIbHBIE,  KOMMYHUKATHBHBIC,
peryJISITUBHBIE),  KOTOpble  obOecneunmBalOT  (GOpPMUpPOBAaHHUE  TOTOBHOCTH K
CaMOCTOSATEIHLHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM €SI TENTbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAIbHbIE yYeOHbIE NelCTBUS

ba3oBble JJornueckue aeiicTBus:

YMEHUSI UCMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUHW 3HAHUM:
PacKphIBaTh CMBICT XUMUYECKUX TOHSATUN (BBIACISATh HMX XapaKTepHbIC IPU3HAKH,



yCTaHABJIMBaTh B3aUMOCBS3b C JAPYTMMH IOHSATHSAMM), HCIIOJIB30BaTh IOHATHS IS
OOBSICHEHHS OTHENbHBIX (DAKTOB W SIBJICHUU, BHIOMPATh OCHOBAHHS M KPUTEPUU IS
KJaccu(UKalMyM XUMHUYECKHX BEUIECTB M XUMUYECKHUX pEaKIUil, yCTaHaBIMBATh
IPUYUHHO-CIICZICTBEHHBIE CBSI3M MEXAY OOBEKTaMH M3YUYEHMsI, CTPOUTHb JIOTUYECKHE
paccyxaeHuss (MHAYKTHBHbIE, JEAYKTHBHBIC, II0 AaHAJIOTWM), JEJIaTh BBIBOABI U
3aKIIFOYCHHUS;

yMEHHE TIPUMEHATh B Ipoliecce IO3HaHWUA MOHATUA  (IIpeIMETHbIE U
METAaNpEeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIM, HUCIOJIb3YEMbBIE B XHMHH,
npeoOpa3oBbIBaTh MIMPOKO IMPUMEHSEMbIE B XHUMUU MOJEIBHBIE MPEACTABICHUS —
XUMHMUYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMUYeckasi (JopMyJia U ypaBHEHUE XUMUUYECKOU
peakuuy — MpU pelIeHnH y4eOHO-TI03HABATENIbHBIX 3334, ¢ YYETOM 3TUX MOJEIbHBIX
IIPEACTABICHUN BBISBISAT M XapaKTEPHU30BATH CYLIECTBEHHBIC NPU3HAKU HM3y4acMBbIX
O0OBEKTOB — XHMHMUYECKHX BEUIECTB M XUMHUYECKHUX peakUuil, BBIIBIATh O00IMeE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE CBS3M W TPOTUBOPEYUS B H3Y4YaeMBIX
IIPOLIECCAX U SIBICHUSAX.

ba3oBblie uccienoBarebCKue 1eMCTBHA:

YMEHHUE MHCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCH B KadeCTBE WMHCTPYMEHTA
MO3HAHMA, a TaK)K€ B KAa4eCTBE OCHOBBI JUIsI (DOPMUPOBAHUSI THUIIOTE3BI MO MPOBEPKE
NPaBUJIBHOCTH BbICKA3bIBAEMBIX CYKJECHUM;

OpUOOpETeHHe OMbITa 10 IUIAHUPOBAHMIO, OpPraHU3allMd U  HPOBEACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJJOM IIPOLIECcca, CaMOCTOSTENILHO
MIPOTHO3UPOBATH €r0 Pe3yibTaT, POPMyIUPOBATH OOOOIIEHHS U BBIBOBI 110 PE3yJIbTaTaM
POBEAEHHOTO ONBITA, UCCIIEIOBAHMSI, COCTABIIATh OTUET O MPOAETIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHHE BBIOMPaTh, AaHATM3UPOBATh M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3THIHBIX
BUJOB U (OpPM MpEICTaBICHUS, IOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (HAy4yHO-
HOMYJIApHAsl JUTepaTypa XUMHUYECKOTO COJCpXaHHs, CIPAaBOYHBIE MOCOOMS, PECypChl
WNHTepHeTa), KpPUTHMYECKH  OLICHMBAThb  INPOTUBOPEYMBYID W  HEJOCTOBEPHYIO
nHpopMaIuo;

YMEHHE NPUMEHSATh PAa3JIMYHbIE METOJbl M 3alpoChl IpPH IOHCKE MU OTOOpe
UH(POPMAIMH U COOTBETCTBYIOIINX JTaHHBIX, HEOOXOAUMBIX IS BHITIOJHEHHUS YIEOHBIX U
NO3HABATEIbHBIX 3aJa4 ONPENCIEHHOrO THIIA, NPUOOpeTeHHe OomblTa B 001acTH
UCTOJBb30BaHU  MH()OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBJIAJICHHE
KyJbTYpOil aKTUBHOI'O MCIOJIb30BaHUS PA3JINYHBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO
BbIOMpATh ONTUMANbHYIO (OpMYy TNpEACTaBICHHUS HHPOPMALUMU M WUIIOCTPUPOBATH
pelaeMble 3aa4l HECJIOKHBIMHM CXEMaMU, TuarpaMmmamu, ApyruMu Gpopmamu rpaduku
1 UX KOMOUHAIUSIMH;

yMEHUE  HCNOJb30BaTh M  aHANM3UpOBaThb B  Ipoliecce  ydyeOHOW U
UCCIIEIOBATENIbCKON  JIEATENIbBHOCTH HMH(OPMALMI0O O BIMSHUM IPOMBIIUIEHHOCTH,
CEJIbCKOI0 X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOILIEH ITPUPOJHON CPEBI.

KoMMyHuKaTHUBHBIEC YHHBeEpPCAJIbHbIEe YUeOHbIE 1eiiCTBUA:



yYMEHHs 33/1aBaTh BOIIPOCHI (B XOJie AMajiora M (MJId) JAUCKYCCHM) IO CYIIECTBY
oOcyxaeMoi TeMbl, (HOpPMYyJIMPOBAaTh CBOU MPEIIOKEHUS OTHOCHTEIHHO BBITTOJHEHUS
MPEIOKEHHON 3a]1a4K;

YMEHUS NPEICTABIATh MOJYYEHHBIE PE3yJIbTaThl IO3HABATEIBHON JEATEIBHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JejaTb IPE3CHTALUI0 PE3YJIbTaTOB BbIIOJHEHUS
XUMHUYECKOTO0 HJKCIepuMeHTa (71abopaTOpHOro OIbITa, JA0OpaTOpHON paldOThl IO
MCCIIEZIOBAHUIO CBOMCTB BELIECTB, yUeOHOI O IIPOEKTA);

yMEHHS Yy4eOHOrOo COTPYAHHYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIbHON M HCCJIENOBATEIbCKON JAESITENbHOCTH MNPU PEIICHWH BO3HUKAKOIIMX
npo6sieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COIJacOBaHUSA MO3ULMI (00CyXkeHus,
OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMBbI», KOOpPAMHALMSA COBMECTHBIX JECHCTBUH,
oTIpe/ieNICHHE KPUTEPHUEB 110 OLIEHKE Ka4eCcTBA BHITIOJIHEHHOM paboThI U IpyTHE).

PeryasaTuBHbIC yHUBEPCAJIbHBIE YU4eOHbIE JCCTBHA:

YMEHUE CaMOCTOATEIBHO ONPEAENATh LENu JEATENbHOCTH, IIJIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATh M TMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NEeSTENbHOCTh, BbIOMpaTh Haubosee 3(PQPeKTuBHbIE CHOCOOBI pelIeHHs Y4eOHBbIX U
NIO3HABATEIbHBIX  3a7a4, CaMOCTOSTENIBHO  COCTaBIIATb  WIA  KOPPEKTHPOBATh
IIPEIOKEHHBIN AITOPUTM ACHUCTBUM NPU BBINOJHEHUH 3aJaHUM C y4ETOM IOJTYYECHMS
HOBBIX 3HAaHUM 00 uU3yyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUHUsAX, OLICHUBATh
COOTBETCTBHE IIOJYYEHHOI'O pe3ysbTaTa 3asBJICHHOM LEIM, YMEHHME HCIOJIb30BaTh U
AQHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/IaHUN.

HNPEAMETHBIE PE3YJBTATHI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO O0S3aTENIbHOTO COJEpIKaHus,
YCTaHOBIIEHHOTO JaHHOW (enepaibHOil padodeil MporpaMMoid, BBIICISIOT: OCBOCHHBIE
oOy4JaromMMKCs Hay4YHbIE€ 3HAHUS, YMEHUS U CHIOCOObI AEMCTBUI, BU/IbI I€ITEILHOCTH 110
NOJyYEHUIO HOBOTO 3HAHUs, €0 MHTEepIpeTaluy, NpeoOpa3oBaHUI0 U INPUMEHEHHIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYaLIUsX.

K koniy oOydenuss B 8 Kiacce mpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh ¢(POPMHUPOBAHHOCTD y 00YUAIOIIHUXCSl YMEHHM:

® packpbiBaTb CMBICI OCHOBHBIX XHMMHMUYECKHX IOHSATHI: aToM, MOJIEKYJa,

XUMHUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOJHAsT M HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas MU
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JI0JI1 XMMHYECKOTO JJIEMEHTa B COEAMHEHHMM, MOJIIPHBIM OOBEM, OKCHI,
KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHCIICHUS,
XMMHMYECKasi peakuus, KiIacCu(UKalus peaklUuid: peaklud COeAMHEHUS,
pEaklMy pa3lIOKEHHs, PEAKIUU 3aMELIEHUs, peakuuu oOMeHa, 3K30- H
OHIOTEPMUYECKHE pEaKIUM, TeIIoBoH 3¢(eKT peakuuu, SApO aToMa,
AIIEKTPOHHBIM CIIOW aroma, aToOMHas OpOWUTanb, pajuyCc aToMa, XUMHYecKas
CBsI3b, MOJISIPHASI U HETIOJISIPHAsl KOBAJIEHTHAS CBS3b, MOHHAS CBSI3b, MOH, KATHOH,
aHMOH, pacTBOp, MaccoBas J0Ji1 BellecTBa (MPOLIEHTHAs KOHLIEHTpaLus) B
pacTBoOpE;



WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATUM U NPUMEHATH
OTHU NOHATUS [IPU ONIMCAHUU BEIIECTB U UX ITPEBPALICHU;

UCIOJb30BaTh XUMUYECKYI0 CUMBOJIUKY Ul COCTaBJICHUS (OpMYJ BEIIECTB U
YPaBHEHHMI XMMHUYECKUX PEAKIUM;

ONpENENATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEJIMHEHMUSX,
CTENEHb OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSX, MPUHAIICKHOCTD
BELIECTB K OMNpeAeNEHHOMY KJIacCy COEOUHEHUH 1o QopMmyliaM, BHJ
XMUMHYECKOH CBA3M (KOBAJIEHTHAs! M HOHHAsI) B HEOPraHUYECKUX COEAMHEHUSX;
packpeiBath cmbican  Ilepmogmueckoro 3akona J[. W. Menngeneena:
JEMOHCTPUPOBaTh  ITOHUMAHHE IEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XMMHUYECKHUX 3JIEMEHTOB OT UX MOJ0KeHus B [lepnoauueckoii cucreme, 3aKOHOB
COXpPAHEHHsI MacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHus1, 3aK0Ha ABOTraapo;

OTKCHIBATh U XapakTepus3oBaTh TaOIMuHyr0 (popmy Ilepuoandeckoil cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh NOHITHS «TJ1aBHAs NoArpynna (A-rpymnma)»
u «1odoyHas noarpymnmna (b-rpymnmna)», mansie 1 OoJiblLIME IEPHOBI, COOTHOCUTh
o0o3HaueHusi, KOoTopele uMeroTcss B Tabmune «llepuonnyeckas cucrema
XUMHUYeCKuX d1eMeHToB [I. 1. MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sApa, o0IIee Yucio
3JIEKTPOHOB U pacnpeziesieHNe UX M0 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UUMUPOBATh XUMHUYECKUE DJIEMEHTbl, HEOPraHUYECKHE BEIIECTBa,
XMMHMYECKUE PEAKIMHU (110 YUCIY U COCTaBYy Y4YacTBYIOLIUX B PEAaKIMU BEILECTB,
10 TEIUIOBOMY 3PPEKTy);

XapakTepu3oBaTh (OMHCHIBaTH) OOIIME XUMHUYECKUE CBOMCTBAa BEILECTB
pa3IUYHbIX KJIACCOB, IIOATBEP)KJas OINHMCAHWE NPHUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHHMU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOIO
COCTaBa, BO3MOKHOCTU IPOTEKAHMUsI XUMMUYECKUX MPEBPALLCHUN B Pa3In4dHBIX
YCJIOBUSX;

BBIYUCJIATE OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO U MOJIAPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa 1Mo (opMyJie COSTUHEHHUS, MaCCOBYIO
JIOJIF0 BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI N0 YPABHEHHUIO XMMHUYECKOU
peakuuu;

IIPUMEHSTh OCHOBHBIE OIEPALlMA MBICIUTEIBHON ACSATENbHOCTH — aHAIU3 M
CUHTE3, CpaBHEHHE, O0000IIeHHe, CUCTEMATU3ALNI0,  KJIACCHU(PHUKALHMIO,
BBISIBJICHUE [IPUYMHHO-CIICICTBEHHBIX CBA3CH — JUI U3yYECHUS CBOWCTB BEILECTB
U XUMHYECKMX PEaKIUd, €CTECTBEHHO-HAYYHbIE METOABI ITO3HAHUS —
HaOJIOJIeHUe, HW3MEpEeHHe, MOJEIMPOBAaHME, JKCIEPUMEHT (peanbHbl WU
MBICJICHHBIN);

CJIeIOBaTh IMpaBUJIaM TMOJb30BAaHUS XMMHUYECKOH MOCYNON U J1abopaTOPHBIM
o0opyl0BaHHEM, a TaKXe MpaBuiIaM 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLMUSAMHU [0 BBIIOJHEHHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB IIO



NOJyYEeHUI0 U COOMpPaHUIO ra3000pa3HbIX BELIECTB (BOJAOpPOJA M KUCIOPOJa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIEH PacTBOPEHHOIO
BEILIECTBA, IUIAHMPOBATb M MPOBOAUTH XHUMHUYECKHE OKCIEPUMEHTBHI IO
pPacro3HaBaHUIO PACTBOPOB IIENOYEHM M KHUCIOT C IOMOIIBIO HHIUKATOPOB
(makmyc, heHonranenH, METUWIOPAHXK U JPYTHE).

K xoniy oOyuenuss B 9 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

pacKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKHX MOHATHUNA: XMMHUYECKHH 3JIEMEHT,
aToOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIOKHOE BEILIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKMCIEHUS, XUMUYECKas
peaxIysi, XMMUYecKasi CBs3b, TEIUIOBOW 3 (HEKT peakiuu, MOJib, MOJSAPHBIN
00BEM,  pacTBOp, DJEKTPOJIUTHI,  HEAIEKTPOJIMTBHI,  AIEKTPOJIUTHUECKAs
JUCCOLMAlsl, peakUMd HOHHOTO oOOMeHa, KaTaau3aTop, XHMHUYECKoe
paBHOBecHue, oOOpaTHMble W  HEOOpaTHMbIE  PEaKIUH, OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIE PEAKIMH, OKHUCIMTENb, BOCCTAHOBHUTEIb, OKHUCIEHHUE U
BOCCTAHOBJIEHUE,  auIOTponusi,  aM(pOTEpHOCTb,  XUMHYECKas  CBA3b
(KoBaJIEeHTHAsA, HOHHAS, METAJUIMYECKas1), KPUCTAIUIMYECKAs PEIETKA, KOPPO3US
METaJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakuuu, MpeAesIbHO IOIyCTUMAas
koHueHtpanus [TJIK BemecTsa;

WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHN U MPUMEHATh
ATH MOHATHUSA MIPHU OMKMCAHUU BEUIECTB U UX IPEBPAILEHUM;

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUIS COCTaBJICHHS (HOPMYJ BEIECTB U
YPaBHEHHI XMMHUYECKUX PEAKIUI;

ONpENENATh BAJIEHTHOCTh U CTENEHb OKHMCIEHUS XMMHMUYECKMX JJIEMEHTOB B
COCJIMHEHUSAX  Pa3jIMYHOTO  COCTaBa,  MPHUHAJIEKHOCTh  BELIECTB K
ONpeNeNEHHOMY KJIACCy COEIMHEHUN Mo (GopMynaM, BUJI XUMHUUYECKOW CBS3U
(koBaJIeHTHAas, WOHHAas, METa/NIM4YecKas) B HEOPraHUYECKUX COEIUHEHMSIX,
3apsiJ MOHA TIO0 XUMHUYECKOU (opMmyJie, XapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAVHEHMM, THUI KPUCTAUIMYECKOW PEIIETKM KOHKPETHOTO
BELIECTBA;

packpeiBath cMbIci [lepmogmueckoro 3akona J[. WM. MenaeneeBa wu
JIEMOHCTPHUPOBATH €r0 MOHUMAHUE: ONUCHIBATH U XapaKTEPU30BaTh TAOIUYHYIO
¢dopmy Ilepuoanyeckoil cuCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3iINyaTh MOHITHS
«rnaBHas noxarpynmna (A-rpynma)» u «mnobouynas noarpymnmna (b-rpymma)y,
MaJsible U OOJbIINE MEePUOJbl, COOTHOCUTh O003HAUYEHHUs, KOTOpble UMEIOTCS B
NepUOANYECKON TalnuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sijpa, OOIIee YMCIIO 3JIEKTPOHOB U
pacmpeneieHue WX 10 OJEKTPOHHBIM  CIIOSIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B
npenenax MajblX [EpUOJOB U IJIABHBIX MHOJAIPYHI € YyYETOM CTPOECHHS HX
aTOMOB;



KJIaCCU(PHUIIMPOBATh XWMHUYECKHE OJJIEMEHTbl, HEOPraHWYeCKHe BEIIEeCTBa,
XUMUYECKHE peaklnu (110 YUCIY U COCTaBY YYAaCTBYIOIIHUX B PEaKI[MU BEIIECTB,
no TermioBoMy 3(QexTy, Mo H3MEHEHHIO CTENeHEeW OKHUCIEHUS XUMHUYECKUX
AJIIEMEHTOB);

XapaKTepHU30BaTh (ONMUCHIBATh) OOIIME U clieHU(PUUECKre XUMUYECKHUE CBOMCTBA
OPOCTBIX M CJOXHBIX BEIIECTB, IOATBEP)KJIas ONUCAHUE IpUMEpaMu
MOJIEKYJIIDHBIX W HOHHBIX YpPAaBHEHUH COOTBETCTBYIOUIMX XHWMHYECKHX
pEaKIIHNiA;

COCTaBJISITh YPABHEHUS 3JEKTPOJIUTUYECKON AMCCOLMALUN KHUCIIOT, IIeI04Ye u
coJiel, TMOJHBbIE W COKpPALIEHHbIE YpaBHEHUS pEaKIUil HOHHOrO OOMEHa,
YpaBHEHUS PEaKIMil, MOATBEPKIAIOIINX CYIIECTBOBAaHHE M'€HETUYECKOW CBSI3U
MEX/1y BELIECTBAMU PA3JIIMUHBIX KIJIACCOB;

pacKphIBaTh CYILIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX  peakuui
HOCPE/ICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajlaHCa 3TUX PEAKIIMIA;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOKHOCTH NPOTEKaHUSI XUMHUUECKUX NTPEBPALECHUN B PA3JINYHBIX YCIOBUIX;
BBIYMCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIK0 XMMUYECKOI'O JIEMEHTa 10 (GopMyJie COEUHEHHUS, MAaCCOBYIO
JIOJIF0 BELIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI N0 YPABHEHHUIO XMMHYECKON
peaxImmy;

coOroaTh NpaBWiIa MOJIb30BAHUS XMMHUYECKOW MOCY/IOH M J1abOopaTOpHBIM
o0opyl0BaHHEM, a TaKKe MpaBuia 0OpalleHus C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKLMSIMU 10 BBIIOJHEHUIO JIAOOPATOPHBIX XWMUYECKUX OIMBITOB IIO
HOJyYEHUIO U COOMPAaHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YTJIIEKUCIOrO
rasza);

IPOBOJUTh PEAKIMH, MOJATBEPKIAIOIINE KayeCTBEHHBIM COCTaB pPa3IMYHBIX
BELIECTB: PAClO3HABATh OIBITHBIM IyTEM XJIOPUJ-, OpPOMUI-, HOAM -, KApOOHAT-
, pocdar-, cunukar-, cynbdar-, THIPOKCUI-UOHBI, KATUOHBI aMMOHHSI M MOHBI
M3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIKE B BOJIHBIX PACTBOPAX HEOPIaHUYECKUX
BEIIECTB;

IPUMEHATh OCHOBHBIE OIEpAallMM MBICIUTENbHONW AEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTEMAaTU3alUIO, BBIABICHHE IPUYUHHO-
CIIECTBEHHBIX CBSA3€H — M M3y4YEHUs CBOMICTB BEIIECTB M XHWMHUYECKUX
peaKIuii, eCTeCTBEHHO-HAYYHbIE METO/IbI IIO3HAHUS — HAOII0/ICHUE, U3MEpPEHHE,
MOJIETUPOBAHKE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJumnuyecTBo 4acos
Ne n/m HaumeHoBaHue pa3iejioB H TeM IPOrpaMMBbI Koutpoa. | Ipakruu. JUEKTPOHHEIE (HPPOBLIC)
Bcero o0pa3oBaTesIbHbIE PeCypChl
padoThbI padoThbI

Pazpea 1. [lepBoHavyanbHble XUMHUYECKHE TIOHATHS

1.1 Xumia — Bakras 001acTh €CTECTBOSHAHNA 1 5 2 https://m.eds00.ru/A3RITATEX
MPAKTUYCCKOM JICATEIIbHOCTH YEJIOBEKA

1.2 BemecTBa 1 XUMHYECKUE PEAKIIUN 15 1 https://m.edso00.ru/JOM9V8VED

Hroro no pazueny 20

Pa3gen 2. BaikHeiilue npeicTaBuTe/ 1M HEOPraHUYECKHX BelllecTB
2.1 Bosayx. Kucnopon. ITonsatue 06 okcumax 6 https://m.edsoo.ru/Q5A8K5W8Y
2.2 Bonopoa. [loHsiTue 0 KUCIOTax U COMSIX 8 1 https://m.edsoo.ru/C4H8K6T8E
2.3 Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 5 1 1 https://m.eds00.ru/F1X701B0Q
24 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COETMHEHUI 11 1 1 https://m.edso0.ru/L3F4AR7GOT

Hroro mo pazueny 30

Paspnea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumudeckux 3j1emeHToB /I. M. MenaeneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Tepuonuueckuii 3akoH u [leprnoandeckas cuctema

3.1 xumuueckux 3neMenToB [I. V1. MenneneeBa. CtpoeHue 7 https://m.edso0.ru/C911K8POM
aToMa
32 Xumuueckas cBA3b. OKHCINTEIBHO-BOCCTAHOBUTEILHBIE 8 2 httpS://m.EdSOO.rU/W8COT2E7K
peakuuu
Hroro o pazgeny 15
Pe3epBHOE Bpems 3 https://m.edso00.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

Koan4yecTBO 4acoB

DJIeKTpOHHbIe (M (ppoBbIE)

Nenn/m | HaumeHoBaHMe pa3jeioB U TeM MPOrpaMMBbI Beero Kontpoa. | Ilpakruu. 06pasoBaTebHbIE PECYPChE
padoThI padoThI
Pa3jen 1. BemecTBo 1 XUMHYeCKHe PeaKIUH
11 [ToBTOpenue u yriayOiaeHne 3HaHU OCHOBHBIX 5 1 https://m.eds00.ru/GOMEW9IZT
pazzenoB Kypca 8 kinacca
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKHUX PEaKIHi 4 https://m.eds00.ru/R3Z290Q6G4G
13 DIEKTPONUTHYECKAsE AUCCOIMALINSA. XUMUYECKHE 8 1 1 https://m.eds00.ru/DSR5VAO4A
peakLuu B pacTBOpax
Hroro no paszpeny 17
Paznea 2. HemeTasiibl M MX COeIMHEHUS
21 OO01mas xapaKTepuCTHKa XUMUYECKUX FJIEMEHTOB 4 1 https://m.eds0o.ru/FOWLNIF5V
VIIA-rpynnsL. ["asorenst
29 Obmas XapaKTEPHCTHKA XNMHIECKHX SIIEMEHTOB 5 https://m.edso0.ru/S7TLTMOILTS
VIA-rpynmnel. Cepa u €€ coenuHeHus
23 OO6mas xapakTepucTUKa XUMUYECKUX JIeMEeHTOB VA- 7 1 https://m.eds00.r/AGY9S6HA4U
rpymmsl. A30T, pochop U UX cOeTMHEHHS
24 OO61as xapakTepucTuKa XUMH1ECKHX DIIEMEHTOB 8 1 5 https://m.edso0.ru/O2W5H2K5Y
IVA-rpynnel. Yriepoa ¥ KpeMHUH U MX COEIUHEHUS
Hroro no pazueny 25
Paznen 3. MeTa/uibl U X COeINHEHHSA
3.1 OOm1re cBO¥CTBa METAIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxneillye MeTaJsIbl U UX COEIMHEHUS 16 1 2 https://m.edso0.ru/I8G6J7R9U
Hroro mo pazueny 20
Pa3pnen 4. Xumusi u oKpyxaomas cpeaa
4.1 ‘ BemecTBa 1 MaTepHaiibl B )KM3HU 4EJIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Htoro no pazneny 3
PezepBHoe Bpemsi 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE INIAHUPOBAHUME

8 KUIACC
Ne Komrectso wacos Hara DJIeKTpOHHBIe N poBbIE
n/n Tema ypoka Bcero Koutpos. | Mpawruy. H3Y4YeHM S o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoTsI
[Ipenmet xumuu. Ponp XuMuu B )KU3HU ,
. yenoBeka. Tena u BemecTsa . 01.09.2026 https:/fm.edso0.rA4C2VEMIV
2 [TousTHE O METOMAX TO3HAHUSA B XUMUU 1 03.09.2026 | https://m.edsoo.ru/P108A5C6T
[Tpaktuyeckast padora Ne 1 «IIpaBuia paGoTsl
3 B 1a0OpaTOpHUH U MPUEMBI OOpAIICHUS C 1 https://m.eds00.ru/O5G3E0D8Y
08.09.2026
1a00paTOPHBIM 000PYIOBAaHHEM)
UYuctele BemecTBa U cMec. CriocoOsl ,
4 pasiene s cMecei 1 10.09.2026 https://m.edsoo.ru/X1A2E3M8R
[TpakTuueckas padota Ne 2 «Paznenenue
5 cMecelt (Ha mpuUMepe OYUCTKY MOBAPEHHOU 1 15.09.2026 https://m.edso00.ru/R6W6Z8F9X
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 17.09.2026 @ https://m.edsoo.ru/J7R108H1L
7 XUMUYECKHUE 3JIEMEHTBI. 3HAKHU (CUMBOJIBI) 1 hitps://m.eds00.ru/W3UBOBDTW
XUMUYECKHUX AJIIEMEHTOB 22.09.2026
8 [TpocThie U CIIOXKHBIEC BEIIECTBA 1 24.09.2026 | https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 29.09.2026 | https://m.edsoo.ru/EODIL5NIN
3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.
10 Xumnueckas popmyia. BageHTHOCTh aTOMOB 1 01.10.2026 https://m.edsoo.ru/I3Y2G1R4C
XUMHUYECKHX JIEMEHTOB o
OTHOCHUTENbHAsA aTOMHAsI Macca. _
1 OTHOCHUTEIbHAS] MOJICKYJIIPHAsI Macca . 06.10.2026 https://m.edso0./EINISOAI
MaccoBast 10511 XUMHYECKOT0 dJIEMEHTa B _
12 J—— 1 08.10 2026 https://m.edso00.ru/J6A9W4P1J
13 Komnecrso semtecrsa. Mok, Mospras 1 https://m.edsoo.ru/C2J5K415X

mMmacca

13.10.2026



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X

14

15

@u3nyecKre U XUMHUYECKHUE SIBIICHHUS.
XuMHUYECKas peaKLys

IIpu3Haky U ycioBus NpOTEKAHUS
XMMHMYECKHUX PEaKIMN

15.10.2026

20.10.2026

https://m.edsoo.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHHUs MacChl BEILIECTB.
XUMUYECKUE YPAaBHECHUS

22.10.2026

https://m.edsoo.ru/P7V8A5Z3D

17

Brruucnenus koiaudecTBa, Macchl BEIIECTBA
M0 YPaBHEHUSIM XUMUYECKUX PeaKIuil

03.11.2026

https://m.edsoo.ru/W9S8Y7Z227

18

Krnaccudukamnus XuMHUYeCKUX peaKIuii
(coeTuHEHMsI, pa3I0KEHHsI, 3aMEIICHUS,
oOMeHa)

05.11.2026

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIoneuct. O0o0ImeHue u
cUcTeMaTU3alis 3HaHUH

10.11.2026

https://m.edso0.ru/C2T2E6W6V

20

Konrponsnas padora Nel no reme
«BemiecTBa 1 XUMHYECKHE PEAKIINI)

12.11.2026

https://m.edsoo.ru/D6E9Q4E9H

21

BO3,I[}/X — cMech ra3oB. CocTaB BO3ayXxa.

KI/ICJ'IOpO)I — JJICMCHT U IMPOCTOC BECIICCTBO.

O30H

17.11.2026

https://m.edsoo.ru/M6A7YOW7S

22

dusnyeckre U XUMHUYECKHE CBOMCTBA
KHCJIOpoJia (peakuu OKUCIICHUS, TOPEHUE).
[TousaTie 00 okcHmax

19.11.2026

https://m.eds00.ru/O0Q4H1U5T

23

CriocoOsI MoTy4eHHs KHCIOpO/ia B
71a00paTOPHUH U MMPOMBIIIIICHHOCTH.
[TpumeneHue KucIopoia

24.11.2026

https://m.edsoo.ru/F8Q2D2X3H

24

TemnnoBoit 3ppeKkT XUMHUUIECKON PeaKIIuu,
MOHSITUE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHJOTEPMUUYECKHUX PEAKIUIX

26.11.2026

https://m.edsoo.ru/Z6H4G9D8W

25

TomnuBo (He(Th, yrojib U METaH).
3arps3HeHue BO3/1yXa, Coco0bl €T0o
IPeJOTBPALLICHHS

01.12.2026

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTiueckas padora Ne 3 o Teme
«[lomyuenue u cobrpaHue KUCIOPOAa,

03.12.2026

https://m.edso0.ru/J2X0TOAOD



https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D

M3Y4YEHUE €ro CBOMCTBY»

Bomopon — sneMeHT u mMpoCcToe BEIIEeCTBO.

27 HaxosIeHue B PHpOJIe 08.12.2026 https://m.edso0.ru/I8D2B5D7A

o8 duznyeckre 1 XUMUYECKHE CBOMCTBA hitps://m.edso0.ru/O0A7R7WEO
BojopoJa. [Ipumenenue Bogopona 10.12.2026

29 IToHsATHE O KHCIIOTAX U COJSIX 15.12.2026 | https://m.edsoo.ru/N711U1E4]

30 S;[gg;i}ziprfiqum BOROpOAa B 17.12.2026 https://m.edsoo.ru/FAW6EU5Q5Q
[Tpaktuyeckas padora Ne 4 o Teme

31 «Ilony4yenue u co(uinpaHHe BOJOPOJA, 99 12,2026 https://m.edsoo.ru/A8D2B602Z
U3y4YeHHE €ro CBOHCTBY»

32 MonsipHblii 00BEM ra3oB. 3aK0H ABOTaIPO 94.12.2026 https://m.edsoo.ru/W4Y1W4W8C
Boruncnenus o6bpEma, KoIMuecTBa BEIlecTBa

33 rasa I10 €ro U3B€CTHOMY KOJIUYECTBY https://m.edsoo.ru/LOW2K9Q8I
BEIIECTBA WK 00BEMY 29.12.2026
Brruuciienust 00bEMOB ra3oB M0 YpPaBHEHUIO

34 peaknun Hil OCHOBE 3aKOHA 00BEMHBIX 12 01.2027 https://m.edsoo.ru/M7G2D2E3H
OTHOIIICHUH Ta30B

35 Puznyueckre ¥ XUMUYECKHE CBOMCTBA BOIbBI 14.01.2027 | https://m.edsoo.ru/F3S5H7HIU

36 Sg;;izf:;{;;wm' Horsmue 06 19.01.2027 https://m.edsoo.ru/I9M1C5U8]
Bopna kak pactBoputens. HachieHHble u

37 HEHACBIIICHHBIE pacTBOPLI. MaccoBas 10 21.01.2027 https://m.edso0.ru/S7Z0N3W2D
BEIIIECTBA B paCTBOPE
[TpakTnueckas padora Ne 5 o Teme

38 «HpI/IFOTf)BneHIEe PacTBOPOB C OIpeIenEHHON 26.01.2027 https://m.edsoo.ru/LOV7U616H
MaccOBOM J10JIeil paCTBOPEHHOTO BEILIECTBAY
KonTponbhas pabora Ne2 no teme

39 «Knciopozt. Blc))ﬂopoz[. Bona» 28.01.2027 https://m.edso0. /Y 3CECICEZ

s | Ouents cooman, canconfuatn 1202907 | MBSHIMeds00UIDIAGNZBL

41 [TonyyeHne U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/E3USH1W8V



https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
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https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
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KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX 04.02.2027
OKCHJIOB
OcHoBaHMs: COCTaB, KIacCU(pUKAIMS, _

42 HOMEHKIATYPa 09.02.2027 https://m.edsoo.ru/C9Z0EINSV
[TonydyeHnue u XuMHYECKHUE CBOMCTBA _

43 oCHOBAHM 11.02.2027 https://m.edsoo.ru/W5V2Q8K1E
Kucnotsr: cocras, knaccudukarus, _

44 HOMEHKTATYpa 16.02.2027 https://m.edsoo.ru/F4P2A0C3V

45 [TomyyeHue U XMMHUYECKHUE CBOMCTBA KUCIIOT 18.02.2027 | https://m.edso0.ru/B5C1L3L6M

46 | Comn(cpennne): HomeHKnaTypa, CHOCOOEI https://m.eds00.ru/J4BIQSELX
MOJIYYEHUSs, XUMUYECKUE CBOMCTBRA 25.02.2027
[TpakTuueckas padota Ne 6. Perenue
AKCIIEPUMEHTAIBHBIX 33734 10 TEME _

47 «OCHOBHBIC KJIACChI HEOPTaHUICCKHX 02.03.2027 https://m.eds00.M/EIXAKBETW
COCIMHEHUN

48 T'enerneckas cassb Mexy raccami https://m.edsoo.ru/HOU5D6A0C
HEOPraHMYECKUX COEAMHEHUHN 04.03.2027

49 O000111eHME ¥ cUCTEMATU3aIMs 3HAHUM 09.03.2027 | https://m.edsoo.ru/Q6GIN5L4B
Konrtponsnas padora Ne3 o teme

50 OCHOBHI)ICfoJ'IaCCI)I HEOPraHUYECKUX 11.03.2027 https://m.edsoo.ru/W6J7L515P
COEIMHEHU N
[TepBBIe MOMBITKU KTacCH(PUKAITTT

51 XUMUYECKUX 3IeMEeHTOB. [IoHsATHE 0 rpymnmax 16.03.2027 https://m.edsoo.ru/R4S7TM4MION
CXOJOHBIX DJIEMEHTOB U
[Tepuonuueckuii 3akoH u [lepuoanueckas

52 cUCTeMa XMMUYECKUX 351eMeHToB /[]. M. https://m.edsoo.ru/A1B9FOV6C

18.03.2027

Menneneesa

53 [Tepuoapl, TpynIbl, MOATPYIIIBI 30.03.2027 | https://m.edsoo.ru/W30116R2U
Crtpoenune atoMoB. CocTaB aTOMHBIX SIJIEP. _

54 M30TomL 01.04.2027 https://m.eds00.ru/C9Q90773C
CtpoeHue 31IeKTPOHHBIX 000I0YeK aTOMOB

95 anemeHToB llepuoanueckoit cucremsr /. 1. 06.04.2027 https://m.edsoo.ru/O0F6Y5C8B

MenneneeBa



https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
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56

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA 110
ero nonoxxeHuto B [lepuoanueckoit cucreme

https://m.edso0.ru/A9C319Z5W

JI. 1. Menneneena 08.04.2027
3nauenue [lepuoanyeckoro 3akoHa aJist
a3BUTHS HAyKU U npakTtuku. /. W.
57 | Mesotomoos yqélef‘ﬁ’ . r{[)r . 1 13042007 iDsi/m.edso0./K3S3I400V
IpaXTaHUH
PesepBHrlit ypok. O6001IeHNE U
58 cucTeMaTH3anus 3HaHui / Beepoccniickas 1 https://m.edsoo.ru/B9V1I4W6A
MpoBepoYHas padbora 15.04.2027
Konrtponsnas padora Ne4 mo reme «CtpoeHne
59 aToma. XuMH4YecKas CBs3b» / Becepoccuiickas 1 https://m.edso0.ru/L2L4K0050Q
poBepoYHas paboTa 20.04.2027
60 f;;‘;%‘;z;i“:;g;g;‘;g;“ aToMos 1 29 04,2007 | iDS/M.eds00.1/SERBO2X9B
61 HonHast XuMu4ecKas CBsI3b 1 27.04.2027 | https://m.eds00.ru/R201T6L4S
62 KoBaneHTHast nossipHasi XUMHYECKasi CBA3b 1 29.04.2027 | https://m.eds00.ru/GON4H4J6F
63 KoBasieHTHast HENoOJIsIpHAs] XUMHUYECKasi CBSI3b 1 04.05.2027 | https://m.edsoo.ru/R5Q417S5K
64 CreneHb OKUCIICHUS 1 06.05.2027 | https://m.edso0.ru/SBU900D4B
65 OKHCAUTETPHO-BOCCTAHOBUTEIBHBIE PEAKIIMU 1 11.05.2027 | https://m.edso0.ru/KOW2Q5Y1C
66 OKHUCIIHTEIN U BOCCTAHOBHUTEIN 1 13.05.2027 | https://m.edsoo.ru/M3D0OP4COY
PesepBubiil ypok. O600611eHIE 1
67 cucTeMaTu3aIys 3HaHuk 1o Teme «CTpoeHue 1 https://m.edsoo.ru/S2R4S8M7N
aroMa. XUMHYECKas CBSI3bY» 18.05.2027
Pe3epBHbIii ypok. O000IICHN
68 CI/ICTIC)MaTI/IE}ZII;I/ISI 3HaHI/n;1LI o 1 20.05.2027 https://m.edso0./SIRIBILEQ
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/A9C3I9Z5W
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https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
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9 KUIIACC

KoaunuyecTBO 4acoB

Ne [ara DJIeKTpOHHbIEe N (poBbIE
Tema ypoka KonTpo.. IIpakTny.
n/n Bcero H3y4YeHHUS o0pa3oBaTeJIbHbIE Pecypchl
padoThbI padoThbI

Ilepuoanueckuii 3akoH. [lepronnueckas

1 CHCTeMa XUMHUYECKUX 3yemMeHToB /. 1. 1 01.09.2026 https://m.edsoo.ru/W4Y5P2F9X
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

2 XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 03.09.2026 https://m.edsoo.ru/V8K9C1C4R
MIEepPHOIOB
Kn

3 ACCHQUKALULA 1 HOMCHIIATYPa 1 08.09.2026 | https://m.eds00.ru/Q9Y1Y7Z00
HEOPraHUYECKHUX BEILECTB
B €CKOU

4 FAbT XHVITECHOH CB}I?H ATHIE 1 10.09.2026 https://m.edsoo.ru/R9T4R3J2H
KPUCTAIIMYECKHUX PELIETOK
Kontponsnas padora Nel mo reme

5 «IloBTOpEHUE U yriryOiieHNe 3HaHUI OCHOBHBIX 1 1 15.09.2026 | https://m.edsoo.ru/R3U4P4C6M
pa3zenoB Kypca 8 Kiacca»
K o

6 acCHUKALIT XHMINECKITX PEakiiii 10 1 17.09.2026 | https://m.edso0.ru/H6L106U8O
Pa3IUYHBIM MPU3HAKAM
ITonsiTHE O CKOPOCTU XMMUYECKON PEAKLIUU.

7 [ToHATHE O TOMOTEHHBIX U T€TEPOr€HHBIX 1 22.09.2026 https://m.edsoo.ru/Y8B8U8OA4I
peaxkuusax
[ToHsTHE O XUMUYECKOM PAaBHOBECHH.

8 @DakTOpBI, BIUAIOIINAE HA CKOPOCTh 1 24.09.2026 https://m.edso00.ru/SS5K8G2A3K

XHUMHYESCKOM pC€aKuu U IIOJIOKCHUC



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

XUMHYCCKOI'0 paBHOBCCHUA

9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 29.09.2026 https://m.edsoo.ru/GO9K901B1A

10 | [COPITMCKIPOHTHICCKOM ANCCOUHALHIL. 01.10.2026 | https://m.edsoo.ru/BOO3F1O8F
CunpHBIC U ClTa0bIe AIEKTPOIIUTHI

11 Honnble ypaBHEHUS peaKIHii 06.10.2026 https://m.edsoo.ru/HIN3L8Y7G
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHU B

12 CBETE MPEJCTaBICHUMN 00 AITEKTPOTUTHIECCKOM 08.10.2026 https://m.eds00.ru/T3G0X4B9I
JIACCOIUAIIAN
XUMHYECKUE CBOMCTBA COJIEM B CBETE

13 MIPEACTABICHUIN 00 AJICKTPOTUTHICCKOM 13.10.2026 https://m.edso0.ru/S1P2W3Q2V
JIACCOIUALIAN

14 [TonsTHE O TUAPOIU3E CONCH 15.10.2026 https://m.eds00.ru/X90Q4S7R5D

15 O06o00meHrne U cucTeMaTru3aIus 3HaHHH 20.10.2026 https://m.edso0o.ru/B3H9QO0WON

16 | paktieckas padora Ne 1. «Pewene 22.10.2026 | https://m.edsoo.ru/Y2COMAKAK
IKCIIEPUMEHTAITLHBIX 337129
KonTtponsnas padora Ne2 o reme

17 «DNEKTPOIIUTUYECKAS TUCCOLIUALIUS. 03.11.2026 https://m.edsoo.ru/A3E5Y 1K4F
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»

g | ODuasd XapakIepHCTHKA FAIOreHOB. 05.11.2026 | https://m.eds00.ru/L 9Q3U2Z0U
XVUMUYECKHE CBOMCTBA HA IPUMEpPE XJIopa
XnopoBoaopoa. CoJisiHast KUCHOTA,

19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE, 10.11.2026 https://m.eds00.ru/\VOY2L8Y0S
MpUMEHEHNE
[IpaxTuyeckas padota Ne 2 o reme

20 «[Tomy4eHue CONTHOM KUCIIOTHI, M3ydEeHHE €& 12.11.2026 | https:/m.edsoo.ru/V405C7J3Y
CBOMCTB»

21 Beruucienus mo ypaBHEHUSIM XUMHYECKUX 17.11.2026 https://m.edsoo.ru/R8ROJIL5A



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
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https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A

peaKIuii, €CIIM OJIMH U3 PEarcHTOB JIaH B
n30BITKE

OO6mas xapakTepucTuka 351eMeHTOB VIA-

22 19.11.2026 https://m.edsoo.ru/USK5E8DOV
TPYIIIIBI
AmoTponHble MOIU(MUKAIIUU CEPHI.

23 Haxosxnenne cepbl v €€ coeIMHEHUH B 24.11.2026 https://m.edso0.ru/P8X9L2R2Y
npupoje. XMMHYECKHE CBOMCTBA CEPBI
C

24 CPOBOAOPOLL, CTvpoeHHe’ usmcciue u 26.11.2026 https://m.edsoo.ru/D1K1F5U6P
XUMUYECKHUE CBOMCTBA
@) .C

o5 KCHUJBI CEPBI i:pHaﬂ KHCII0Ta, GU3NYECKUE U 01.12.2026 httos://m.edsoo.ru/K2CODLYEW
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
XHWMHMYECKUE PEAKLINH, JIEKAIE B OCHOBE

6 .

26 MPOMBIIIUIEHHOT'O CII0C00a MOJy4YeHHsI CEPHOM 03.12.2026 httos://m.edsoo.ruV6V8I2S2H
KHCJIOThl. XUMHUYECKOE 3arps3HEHUE
OKPY’KaIoIEeH cpelibl COEUHEHUSMHU CEPBI
B .

27 PIAMCIICHIE MACCOBOT ACTH BRIOAA 08.12.2026 https:/m.eds00.ru/TSH5SM5C6Q
MPOJIYKTa PEAKIINU
OO01mas xapakTepucTuka 31eMeHTOB VA-

28 rpynnsl. A30T, paClipoCTpaHEHUE B IPUPOJIE, 10.12.2026 https://m.edso00.ru/JOX6K5E5P
bu3HYeCKre U XUMUYECKHE CBONCTBA
A

29 thHaK’ GO U3MECKHE U XHMIHECKHE 15.12.2026 https://m.edsoo.ru/A2J3E515U
CBOMCTBA, MOJIyYEHUE U IPUMEHEHUE
I1 6ota Ne 3

30 paitrrccxai pabota 110 TeMe . 17.12.2026 https://m.edsoo.ru/H8A8A5G8V
«lTomydyenne ammuaka, U3y4eHue ero CBOMCTB»
A N

31 SoTHad KHCHOT%’ e¢ pusuicckue n 22.12.2026 https://m.edsoo.ru/A4S5F4UO0M
XUMHUYECKHUE CBOWCTBA

32 Hcnonb3oBaHre HUTPATOB U COJIE aMMOHUS B 24.12.2026 https://m.edso0.ru/G7Y4Q1J6P



https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
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KauyeCTBE MHUHEPATbHBIX YA00pEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYIKaroIIeH
Cpellbl COeIMHEHUSMHU a30Ta

dochop. Oxeun dhocdopa (V) u pochopras

33 KHUCTI0Ta, GU3NYECKHE U XUMUYECKUE CBOMCTBA, 29.12.2026 https://m.edso0.ru/Q5B0GIN3R
MOJTyuYeHue
Ucnonb3oBanue ¢pocdaToB B KauecTBe

34 MUHEPAIBHBIX Y00peHH. 3arpsizHeHne 12.01.2027 https://m.eds00.ru/M4G5H1P30
MPUPOJHOM cpeabl pocdaTamu

35 YT1€pO, pACTIPOCTPAREHIC b nva/Ipoz[e, 14.01.2027 https://m.edsoo.ru/A9C8F1A4I
¢duznyeckre 1 XUMUYECKUE CBONCTBA
Oxcupsl yraeposa, ux Gu3ndecKue u

36 XUMUYECKHUE CBOMCTBA. DKOJIOTUYECKUE 19.01.2027 https://m.edsoo.ru/P6UTMAKIT
poOJIeMBbl, CBSI3aHHBIE C OKCHJIOM YTIIepoa
(Iv)

37 VYTronpHas KACIOTa U €€ COTH 21.01.2027 | https://m.eds00.ru/T501SOF1T
[IpakTuyeckas padota Ne 4 o reme

38 "Ilosydyenue yriaekucioro rasa. KauectseHnas 26.01.2027 https://m.edsoo.ru/P6WIW6A4C
peaknus Ha KapOoHaT-HoH"

39 [TepBoHayanbHBIC TOHATHSA 00 OPTraHUIECKUX 28.01.2027 httos://m.edso0.ru/GE06HEXLE
BEII[ECTBAX KAK O COSAUHEHUSX yriepoja

40 Kpemnuii u ero coennHeHus 02.02.2027 https://m.edso0.ru/S2F3Z4G3N
[Tpaktrueckas padota Ne 5. Permenue

41 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 04.02.2027 https://m.edsoo.ru/Y8B8R2E1]
«BaxxHenmme HeMEeTauIbl U UX COSIUHECHHUS

42 Kourponsuas pabora No3 no reme 09.02.2027 @ https://m.edsoo.ru/K1E4W5F5D

«Baxkneinme HeMeTalJIbl M UX COCAUHCHUA»



https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
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https://m.edsoo.ru/K1E4W5F5D

O6H.[a5[ XapaKTCPUCTUKA XUMHUYCCKUX
3JIEMEHTOB — METauI0B. MeTamindeckas

43 11.02.2027 | https:/m.edsoo.ru/Q5M8X3Z6L
CBSI3b U METaJUITMUECKasi KPUCTAITMUECKAsT
peméTka. Gu3nuecKkue CBONCTBA METANIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.
44 DIIEKTPOXUMUYECKUN P HAIPSHKEHUM 16.02.2027 https://m.edsoo.ru/M7GOF6WEK
METaJIIOB
OO61me crnocoObI MOTyUYEHUs METAJIIOB.
45 Cru1asbl. BHqHCHeHHj{ HO YDABHCHIM 18.02.2027 https://m.edso0.ru/F9S7U4G5C
XUMUYECKHUX PEaKLUi, €CJIU OJJUH U3 PEareHTOB
COJICP)KUT TIPUMECH
46 [ToHsTHE O KOPPO3WH METAIIIOB 25.02.2027 | https://m.edsoo.ru/U4T6B8L6C
47 IIenounsie METaIBI 02.03.2027 https://m.edso0.ru/ESNOF6H7A
48 Okcuabl ¥ TUAPOKCUIBI HATPUS U KaJIHS 04.03.2027 https://m.edsoo.ru/Q5F4A8Z0U
49 I[[eJIoriHoseMeanHe METaJIJIbl — KaJIBIUHA 1 09.03.2027 httos://m.edso0.r/RIGAH2L5S
MarHHi
50 Bakneiime coeMHeHNS KaIbIUsI 11.03.2027 https://m.edsoo.ru/B5B6SOF6R
51 O000111eHrE U cUCTEMAaTU3aLMs 3HAHUN 16.03.2027 https://m.edso0.ru/Z8S2E1Y6W
52 JKEcTKOCTh BOMIBI M CLIOCOOBI €€ YCTpaHEHHS 18.03.2027 https://m.edsoo.ru/U4F1V1P9K
53 Hpe,l_KTH%CKaH padora Ne 6 1o ,,TeMe 30.03.2027 https://m.edsoo.ru/T6EQU2I3W
"YKécTkocTh BOJBI U METOBI €€ ycTpaHeHus"
54 AOMUHUI 01.04.2027 https://m.edso00.ru/O2U1T4S00
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA 06.04.2027 https://m.edso0.ru/T7Z2619U3S
56 XKeneso 08.04.2027 | https://m.edsoo.ru/I2ROK4COE
57 Oxcunsl, Tuapokcuabl u conu xenesa (1) u 13.04.2027 httos://m.edsoo.ru/U2BIIZV0O0

xenesa (1)
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58 O00011IeHNE U cCUCTEMATH3AINS 3HAHUN 1 15.04.2027 https://m.edso0.ru/M\WV6NOHSL7X
[IpakTuueckas pabora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME 1 20.04.2027 https://m.edsoo0.ru/J1IM4T7L4X
«BaxHenme MeTalIbl U UX COeTUHEHU
Brruncnenus o ypaBHEHUSIM XUMHUYECKHUX
pCaKIui, eClIi OJJUH M3 PEarcHTOB JIaH B

60 M30BITKE WIIA COJICPIKUT TIPUMECH. 1 22.04.2027 | https://m.edsoo.ru/F2GOO1YOK
Brruncnenns MaccoBoil 10JIM BEIXOZA
MPOYKTa peaKiuu

61 O00011IeHNE U CUCTEMATH3AIM 3HAHUN 1 27.04.2027 https://m.edsoo.ru/W9F8E9L5N
K 6ota Ned

62 OHTPOJILHAA pabOTa 2% HO TEME 1 29.04.2027 | https://m.eds0o.ru/FIEOKIHTN
«Baxkneinme MeTaiIbl U UX COEIUHEHUSD)
B N

63 CHICCTEA 1 MATCPHAIIBL B LHOBCCHHEBHON 1 04.05.2027 https://m.edsoo.ru/T4P9U7D4B
JKM3HU YET0BEKA
X N

64 HMITHECKOE 3ArPASHEHHE OKPYIHAIOIEH 1 06.05.2027 | https://m.eds00.ru/COU7O0M3X
Cpebl
P

65 O/ XHMHI B PEHICHHI SKOTOTHACCIIX 1 11.05.2027 https://m.eds00.ru/K9X9A8TOM
npobiem
P 7 . 0600

66 C3CPBHBIH YPOI. LJOODIIEHHE H 1 13.05.2027 | https://m.edso0o.ru/T5K5V613C
cucTeMaTr3anus 3HaHU|
PesepBHelit ypok. O600IICHHE U

67 . 1 18.05.2027 https://m.edsoo.ru/Y2B8C4H2E
cUcTeEMATH3aIUs 3HAHUN
PesepsHbIil ypok. O6001meHre 1

68 . 1 20.05.2027 https://m.edsoo.ru/B3P1R2T3V
cUcTeMAaTH3aIis 3HaHUH

OBHIEE KOJIMYECTBO HACOB I10 68
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HPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUS

OCHOBHOM
OBPA3OBATEJIBHOM TPOTI'PAMMBI
8 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembIe NpeIMETHbIE Pe3yJILTATLI 0CBOCHHS OCHOBHOI
pesy.1bTaTa 00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
1 [To Teme: «IlepBoHaYATbHBIE XUMHUECKUE TTOHITHSD)
pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHSATHUH: aToM, MOJEKYJa,
XUMHYECKHH 3JEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJCHTHOCTb, OTHOCHTENbHAs aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJHMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
11 MaccoBasi JI0JIi XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJSPHBIH 00BEM,
XUMHYECKasi peakuus, KiIacCUUKAIMS pEaKIUii: PpeaKuu COCIUHEHHS,
peaKkMy pas3loKEHUs, peakUUu 3aMELICHUs, pPeakUuu OOMEHa, 3K30- H
HHIOTEPMUYECKHE PEaKIMU, TEIIOBOU 3(pPeKT peakuuu, pacTBOp, MaccoBas
JI0JIs BelecTBa (MIPOLIEHTHAs] KOHIIEHTPAIHsI) B PACTBOPE
19 WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX EIOHS[TI/II71 Y IPUMCHSTH
9TH MOHSTHS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIEHUIN
13 MCTIONB30BATh XHMUIECKYIO CHMBOIHKY JUIS COCTABIICHNA dbopmyIt BemecTB U
YpaBHEHUN XUMHUYECKUX PEaKIUi
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEeHHS, 3aKOHAa ABOTaIpo
1.5 OTIpeNIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJ1acCU(UIIUPOBATH XUMUYECKUE peaKInu (TI0 YHCITy U COCTaBy YYaCTBYIOIIUX
B PEaKIIMHU BEIIECTB, MO TETIOBOMY P DEKTY)
1.7 BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUUCIISITh MAacCOBYIO JIOJNI0O XHMHUYECKOrOo 3JeMeHTa 1o (dopmyie
CO€JIMHEHUS,
1.9 BBIYHCJISITH MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 IPUMEHSTh €CTECTBEHHOHAay4Hble METOJAbl TIO3HaHMsS — HaOJIoJeHue,
HU3MEpEHUe, MOICIMPOBAHUE, DKCTICPUMEHT (PEaJIbHBIN U MBICIICHHBIN )
2 [To Teme: «BakHelmMe MpeACTaBUTETN HEOPTAHUIECKHIX BEIIECTBY
21 pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TMOHSTHHA: OKCHZ, KHCIIOTA,
OCHOBaHHE, COJIb
29 OMpeeNaTh TMPUHAJICKHOCTh BEIIECTB K  ONpPENeIEHHOMY  KIaccy
coelMHeHu# no popMysam
2.3 KJIACCH(HUITUPOBATh HEOPTAaHUYECKUE BEIIECTBA
XapaKTepu30BaTh (OIMUCHIBATH) OOIIHME XUMHYECKHE CBOWCTBA BEIIECTB
24 pa3IUYHBIX KJIACCOB, MOATBEpXKIas OMHCAHHE MPUMEPAMU MOJIEKYJISIPHBIX
yYpaBHEHHI COOTBETCTBYIOIINX XHMUYECKIX PEaKInil
MIPOTHO3HPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT UX KaueCTBEHHOTO
2.5 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B PA3TUIHBIX
YCIIOBUSX
2.6 CJIeIOBaTh MPAaBHJIAM TOJIb30BAHUS XUMHUYECKOW IMOCYJI0N ¥ JIa0OpaTOPHBIM




obopynoBaHMEeM, a TaKXe TMpaBWwiaM OOpalieHUus] C BEIIeCTBAaMH B
COOTBETCTBUU C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JTA00PATOPHBIX XUMHUUECKHIX
OTIBITOB TIO0 TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAa
KHCJIOPOJIa), MPUTOTOBJIEHUIO PAacTBOPOB C ONpPENENEHHON MaccOBOW a0JeH
pacTBOPEHHOTO  BEIIECTBAa, IUTAHHPOBATH M MPOBOJUTH XUMHUYECKHUE
AKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO
WHIUKATOPOB (J1akMyc, heHoadTaaeuH, METHIOPaHX U JIPYTHE)
2.7 MIPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakLMu
ITo teme: «llepuonnueckuii 3akoH U [lepuoauueckas cucTemMa XUMHUYECKUX
3 sanementoB JI. M. MennaeneeBa. CtpoeHue aTtomMoB. XUMHUYECKAsl CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHID)
pacKpbIBaTh CMBICJ OCHOBHBIX XMMHYECKHX [MOHATUH: SApO aToma,
AJICKTPOHHBIN CIIOM aToma, aTOMHasi OopOWTab, paguyc aToMa, XHUMHUYECKas
3.1 CBSI3b, HOJIIpHAst u HENOJISIPHAs KOBaJICHTHAs
AJEKTPOOTPUIATEIBHOCTh, WOHHAs CBSI3b, WOH, KAaTUOH, AaHWUOH, CTENEHb
OKHUCJICHUS
3.2 KJIACCU(PHUITUPOBATh XUMUUYECKHE DJIEMEHTHI
OTHCHIBATh U XapaKTepu3oBaTh TabnuuHyto hopmy [lepuonnyeckoit cuctemsl
33 XUMUYECKHX DJJIEMEHTOB: pas3inyaTh TMOHATHA «TJIAaBHAS  TMOATpYyIIa
' (Arpynma)» u «nobounas nonarpynmna (brpymma)», «Mmanbie» U «OONBIIHE»
MIePUOJIBI
packpeiBaTh  cmbica  Ilepuommueckoro  3akona  J[.MI. Menneneesa:
3.4 JIEMOHCTPUPOBATh MOHWMAHHUE TEPUOJAMYECKOM 3aBUCHMOCTH  CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT UX MMO0J0keHus B [lepuoandeckoii cucteme
COOTHOCUTH 0003HA4YCHUS, KOTOpble uUMeloTcs B Tabnuie «llepuonuueckas
cucTeMa XuMHueckux snemenTtoB J[.JM. MeHngeneeBay ¢ YHMCIOBBIMHU
3.5 XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M
3apsif sapa, 00Iee YMUCiIo SJICKTPOHOB U paclpeeNieHue UX MO AJIEKTPOHHBIM
CJI05IM)
3.6 OTIPENICIISITh CTEMEHb OKUCIIEHHUS DJICMEHTOB B OMHAPHBIX COSTMHEHHUSX
37 ONpeNeNsiTh BHJI XUMHUYECKOW CBsi3W (KOBAJIGHTHAass ¥ HOHHAs)
HEOPraHUYECKUX COCTMHEHUSIX
9 KJIACC
Kona .
e — IIpoBepsiemble HPC[[MCTHI)IC pe3yJbTaTbl 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUus
pe3yabTara
1 [To Teme: «BelecTBO U XMMUYECKask pEaKIUs)
PacCKpbIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUN: PACTBOP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAs AUCCOIMAIIMSA, PEaKIMd HOHHOIO
oOMeHa, KaTaJm3aTop, XUMUIECKOe paBHOBECHE, OOpaTUMbIC U HEOOpaTHMbIE
1.1 peaKkuuu, OKHUCIIMTEIILHOBOCCTAHOBHUTEIILHEIC peaKuu, OKHUCJIUTENb,
BOCCTaHOBHUTEIb, OKHCIICHUE U BOCCTAHOBJICHUE, aJUIOTPONHS, aM()OTEPHOCTD,
XUMHYECKasl CBSI3b (KOBAJCHTHAs, MOHHAsI, METAJUIMYECKas ), KPUCTATUIMYECKast
peméTKa, CIIaBbl, CKOPOCTh XMMUYECKOM pEaKIMu
1.2 WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHITUN U MPUMEHATH




OTH MOHATHS IIPHU OMMMCAHWH BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPABHEHUS JJIEKTPOIUTHUECKON TUCCOLMALIMU KUCIIOT, IIeJI04el 1
COJICH, TTOJTHBIE U COKpAIIEHHBIC YPABHEHUS PeakInii HOHHOTO 0OMeHa

1.4

packpbpiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIIHid
MIOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OajlaHCa ATHX PEaKIHiA

1.5

IpOBOAUTH pvaéTLI 10 YPpaBHCHUIO XUMHYECKOM pCaKu

Ilo Temam: «HemeTtamnbl 1 ux coeauHeHus» 1 «MeTajuibl 1 UX COEINHEHUS))

2.1

XapaKTepu3oBaTh (OMHUCHIBATH) OOHIME U cheuu(UYecKue XUMHUYECKHE
CBOMCTBA IMPOCTBIX U CJIOXKHBIX BEIICCTB, HOATBECPIKAAA OIIMCAHNUEC IIPUMEPAMU
MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii

2.2

COCTaBIISITh  YpaBHEHUS peaklUuid, TMOATBEPKAAIOIIUX  CYIIECTBOBAaHUE
TEHETUYECKOM CBS3M MEXK/TY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATh CBOMCTBaA BCHICCTB B 3aBHUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH NPOTCKAHUA XUMHUUYCCKUX TIIPECBP aH_[eHI/If/'I B  Ppa3IMYHbIX
YCIOBUAX

2.4

CJIEZIOBaTh MpaBWJIaM MOJb30BaHUS XUMHUYECKOH MOCYNOM M 1ab0opaTOpPHBIM
obopynoBaHMeM, a TaKXe TMpaBWjiaM oOOpalieHuss ¢ BeIIECTBAMH B
COOTBCTCTBHUU C UHCTPYKIHUAMU 110 BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX
OIBITOB TIO TOJYYCHHIO M COOMPAHMIO ra3000pa3HBbIX BEIIECTB (aMMHakKa U
YIJIEKHUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMH, IMOATBEPKIAIOINIME KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM MMYTEM XJIOPU-, OPOMHUI, HOIHI, KapOOHAT,
docdar, cumukar, cynabhar, THAPOKCHIWOHBI, KATHOHBl aMMOHHUS, HOHBI
W3YyYEHHBIX  METAJUIOB,  IPUCYTCTBYIOIIME B  BOJHBIX  PAacTBOpax
HEOPTraHWYECKHUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKAOILIAsL CPEay»

3.1

pacKphIBaTh CMBICI OCHOBHBIX xuMuueckux mnonsaTui: I[IJIK Bemectna;
KOppo3us METAJIJIOB

3.2

MIPUMEHATh OCHOBHBIE OIEPAIMU MBICIUTEIIBHON NIESITEIIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHME, 0000IEeHHE, CHCTEMAaTU3allMI0, BBISIBICHUE MPHUUYUHHO-
CJICICTBEHHBIX CBSI3€H — IS WM3Y4YEHHUS CBOWCTB BEHIECTB M XUMHUYECKHUX
peakuuii; eCTeCTBEHHOHAY4YHBbIE METOABbl TO3HAHMA — HaOJIOJICHHUE,
U3MEPEHHUE, MOJICITUPOBAHKE, SKCTICPUMEHT (peaibHbIA U MBICJICHHBIN )




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA
8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaHLHBIe XUMHNYCCKUC ITOHATHUA

11

[IpenmeTr xumuu. Pojb XMMHM B KW3HU YeJIOBEKa. XHMMHS B cUCTeMe Hayk. Tema u
BenlecTBa. Pu3nuecKre CBOMCTBA BEIIECTB. ArPEraTHOE COCTOSIHUE BEIIECTB

1.2

Ilonatie o Meromax mo3HaHuUs B XuMuHU. Yncrtele BemrectBa U cmech. CrocoObl
pas3aeneHus cMecen

13

ATOoMBI T MOJICKYIJIBI. Xumuyeckue 3jaeMeHTBH.. CUMBOJIBI XMMHYECKHX 3JICMEHTOB.
HpOCTLIC 1 CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKyJ’IﬂpHOC YUYCHHUC

14

Xumunyeckass (opmyrna. BaneHTHOCT aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aToMHasg Macca. OTHOCUTENbHas
MOJIEKYJISIpHas Macca. MaccoBasi 10JIsl XMMUYECKOIrO YJIEMEHTA B COCUHCHUH

1.5

KonunuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MACChl U
Yucjia CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacdy€Tel 1o QopMynamM XHUMHYECKUX
COeIMHEHUI

1.6

dusudeckie U XUMHYECKHE SIBICHUI. XUMHUYECKas pakuusa u eé IMPU3HAKH. 3akoH
COXpaHEHMS MacChl BellecTB. XuUMHUecKkue ypaBHeHHs. Kinaccudukanms XuMHIecKux
peakiuii (CoeTMHEHHs, Pa3I0KeHUs, 3aMeIIeHHs, 0OOMEHA)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUECKOW TOCYJIOH, C TpaBHIIAMH
paboTsl B yabopaTopuu U mpuéMamu oOpamieHusi ¢ JIabopaTOPHBIM O0OpPYAOBAHHEM,
W3yYEHUE U OmnHcaHue (U3NYCCKHX CBOMCTB OOpa3llOB HEOPTaHUYECKHUX BEIICCTB,
HaOmoneHne (usnyecknx (TUTaBICHHE BOCKA, TassHUE JIbJa, PACTUPAaHUE caxapa B
CTYIIKE, KUTIEHUE W KOHJICHCAIIHMS BOJIbI) U XUMHUECKUX (TOPEHUE CBEYH, IPOKAINBAHUEC
MEJHOW IPOBOJIOKH, B3aWMOJICHCTBHE MeJia C KHCIIOTOW) SIBJICHHMA, HAOJIOJICHUE U
OMHMCAaHWE TPU3HAKOB TPOTEKAHUS XUMHUYECKHX peakuuid (pas3loKeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJOPUAOM Oapusi, pas3IoKEHHE THUAPOKCHIA
meau(ll) mpu HarpeBaHuM, B3auMojeHcTBUE xeiie3a ¢ pactBopoMm conu meu(ll),
M3yueHHe Crnoco0OB pasleneHuss cMecedd (C TOMOIIBI0 MarHuTa, (QuIbTpoBaHUE,
BHIMIAPUBAHUE, TUCTHIUIAIMSA, XpomaTtorpadus), MPOBEAECHHUE OUYMUCTKHU IOBAPEHHOMN
COJH, HAOJIIOICHNE W OTHMCAHHUE PEe3yJIbTaTOB MPOBEACHUS OIBITA, HIUTFOCTPUPYIOLIETO
3aKOH COXPaHEHHsI MacChl, CO3[aHIe MOJIeTICH MOJIEKYJI (IIapOCTEP>KHEBHIX)

Baxwueiinue npeacTaBUuTeNId HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 37€MEHT U NMPOCTOE BELIECTBO.
Haxoxxnenne kuciopoga B npupojie, Pu3ndecKrue U XMMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuabl. [lpumenenue kuciopoga. CrnocoObl MONMy4YeHHS KHUCIOpOJa B
nabopaTopuu ¥ TOpoMblluIeHHOCTH. KpyroBopor kuciopoga B mnpupoae. O30H —
AJTOTPOIMHAS MOAU(HUKAIIUS KUCIOPOJa

2.2

TeroBoit 3dexT XUMUYECKOM peakiuu, TEPMOXUMHYECKHE YpPaBHEHMS, JK30- U
SHAOTEPMHUECKHE peakuuu. TOIIMBO: Yrojib M METaH. 3arpsA3HEHHE BO3]yXa,
yCUJICHHE TAPHUKOBOTO A (PekTa, pa3pylieHue 030HOBOTO CJIOS

2.3

Bogopon — asmemeHT M mpocroe BemiecTBO. HaxoxmeHue Bojopoa B IMPHPOJIE,
(u3nYecKue ¥ XUMHYCCKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI MoiydeHus. Kucimorsl u
CoIu

2.4

Mousipabiii 00BEM ra3oB. Pacy€Tbl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbl. HachlllieHHbIE U
HEHACBIIIEHHBIE PacTBOPBI. PAacTBOPUMOCTH BelIecTB B Boje. MaccoBasi 0JIsl BEIeCcTBa




B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJBI. OCHOBaHMs. PosIb pacTBOpOB B IPUPOJE U B
KHU3HU yenoBeka. KpyroBopoT Bobl B mpupoje. 3arps3HeHue NpUpOAHbIX Bod. OxpaHa
Y OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranuyeckux coenuHeHuil. Okcunbl. Knaccudukaius OKCHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aM(oTepHbIE) U HecosreoOpa3yrolue.
Homenxknarypa okcunoB. @usndeckre ¥ XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMUSI.
Homenkmarypa ocHoBaHui. @PU3MYECKHE W XUMHUYECKHME CBOWMCTBA OCHOBAHUM.
[Tonyyenue oCHOBaHUI

2.8

Kucnorel. Knaccudukamus kucinor. Homenxmatypa kucinor. ®Pusnyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTasuioB H.H. bekerosa. [lonyuenue
KHUCJIOT

2.9

Comu. Homenknatypa coneil. @usnyeckre 1 XuMHueckue cBoicTa cosieil. [lonyuenue
cosel

2.10

I'enetnueckas CBSI3b MCXKAY KJlaCCaMH HCOPTAaHNYCCKUX COeTUHEHUI

2.11

XUMUYECKUH JKCIIEPUMEHT: KauyeCTBEHHOE OIpEACNICHUE COACpKAHUS KUCIOpoJa B
BO3JyXe, MOJy4YeHHe, coOMpaHHe, Paclio3HAaBaHHWE M HM3Yy4YEHHE CBOWCTB KHCJIOPOJA,
HaOJIFO/ICHUE B3aWMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBHS BO3SHHUKHOBECHUS U
MpeKpalIeHus: ropeHus (1oxapa), 03HAaKOMJICHHE C 00pa3liaMi OKCUJIOB M OTIMCAHUE UX
CBOWCTB, MOJIy4eHHE, COOWMpaHWe, PAacIO3HABAHWEC W W3YYCHHE CBOHCTB BOJIOpPOaA
(ropenue), B3aumoelicteue Bogopoaa ¢ okcuaom meau(ll) (Bo3mMoxxHO ucoas30BaHuE
BUJIEOMATEpUANIOB), HaOIIOAEHUE 00pa3loB BELIECTB KOJWYECTBOM |  MOJb,
UCCJICZIOBAHUE OCOOCHHOCTEH PAaCTBOPCHHUS BEIIECTB C Pa3IMYHONW PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM J0JIEM PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTa/llaMH (HATpUEM W KalbIeM) (BO3MOXKHO
WCIIOJIb30BAaHNE BUICOMATECPHAIIOB), ONPEICICHHE PACTBOPOB KHUCIIOT M INEJIOYEH C
MOMOIIbI0 HWHIUKATOPOB, MCCIEJOBaHHE OOpas3lloB HEOPraHMYECKHX BEIIECTB
pPa3IUYHBIX KJIACCOB, HAOJOJCHUE W3MEHEHHS OKPACKH HWHIMKATOPOB B PacTBOpPax
KHCIIOT U ImeJouel, nsydenue plaumojeiicteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT ¢ METAJUIAMH, PEaKIUi HeHTPATU3allnH, ITOJIyICHUE HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOTO MeTaula JPYT'MM W3 pacTBOpa COJH, DPELICHHE
IKCIICPUMEHTANIBHBIX 3aad 1o TeMme «BakHelmme KiIacchl HEOPraHUYECKHUX
COCIUHEHUI

[Tepronnueckuii 3akoH u [lepuoanyeckas cucrema XuMuyeckux snemeHTon [1.1.
MenneneeBa. CtpoeHue aToMoB. XUMHUECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

3.1

HepBHe TIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I XHUMHYECKUX dJIEMEHTOB. lIoHsATHE O rpymmax
CXOOHBIX DJJICMCHTOB (HICJ'IO‘IHI)IG n MCI0OYHO3CMCIBHBIC MCTAJlJIbl, TaJIOI'CHBI,
HHCPTHLIC T a3BI). QHCMCHTH, KOTOPBIC O6p3.3y}0T aM(bOTepHBIC OKCHIbI U THAPOKCHUbI

3.2

[Iepnonnueckuii 3akoH. Ilepmonmueckas cucrtema XUMHYECKUX dieMeHTOB J[.U.
MenneneeBa. KopoTkonepuognass u JuHHonepuoaHas ¢opmel Ileproanueckoit
cucTteMbl xumudeckux dnemMeHtoB J[.M. Menneneesa. Ilepuoasl u  rpymnisl.
Pu3HYECKUl CMBICII IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA

3.3

Crpoenne artomoB. CocraB aTOMHBIX saep. M3otombl. OnexTponbl. CTpoeHue
JIEKTPOHHBIX 000J104€K aTOMOB NepBbIX 20 Xumuueckux 3neMeHToB Ilepuonnyeckoit
cucteMbl J[.MI. MeHnneneeBa. XapaKTepUCTUKA XUMHUYECKOIO JJEMEHTa IO €ro
nonoxxeHuro B Ilepuonuueckoit cucreme .M. Menaeneesa




3.4

3aKOHOMEPHOCTH  M3MEHEHWS  pagudyca  aTOMOB  XMUMHUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpyINaM M MepuoiaM. 3HAuUCHUE
[Tepronnueckoro 3akoHa W Ileproguyeckoil CUCTEMBbl XMMHYECKHX SJIEMEHTOB IS
pa3BUTHs HAyKH U NpakTuku. JI.JM. MeneneeB — yu€HbIl U rpaKJaHUH

3.5

Xumuyeckass  cBa3b.  KoBanmeHTHass — (mosisipHass M HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX JIeMeHTOB. MoHHas CBA3b

3.6

CreneHb  OKHUCIICHUA. OKHCIIUTEIIEHOBOCCTAHOBHUTEILHBIC pCaKuru. HpOHCCCBI
OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCINTEIN U BOCCTAHOBUTEIHN

3.7

XUMHYECKUN SKCIEPUMEHT: M3yUYCHHE OOpasIloB BEIIECTB METAUIOB M HEMETAJIIOB,
B3aMMOJEHCTBUE THAPOKCHIA IIMHKA C PAaCTBOPAMH KHUCJIOT U WIENOYEH, MPOBEICHUE
OTIBITOB, WITIOCTPUPYIOMIMX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
(ropeHue, peakiuy pa3iokKeHHsl, COeTMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 2J1eMEHT COAEPKAHMS

1

BemecTBo 1 xumuueckas pcaKnuu. HOBTOpCHI/Ie

11

[Iepnonnueckuii 3akoH. Ilepmonmueckas cucrtema XHUMH4YECKUX dieMeHToB J[.U.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaIMsl, KAIBLIN U UX COETMHEHUI B COOTBETCTBUU
C IIOJIOKEHHUEM JIEMEHTOB B [leproandeckoil CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BCIIECTBA OT THUIIA KPUCTAUIMYECKOW PpEIIETKH W BHIA
XUMAYecKor cBs3M. Kimaccupukamuss M HOMEHKIATypa HEOPraHMYECKUX BEIECTB
(MexayHapoJHas U TpUBHAJbHAs). XMMUYECKHE CBOWMCTBA BELIECTB, OTHOCSIIUXCS K
pa3JIMYHBIM  KJIacCaM  HEOPraHWYECKHX  COCIMHEHMM, TEHETHYeCKas  CBS3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccupukanmss XuMMHUYECKHX peakUuil MO pPa3IMYHBIM MpU3HAKaM (10 4YHUCTy U
COCTaBY y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3 (HEKTy, 0 U3MEHEHUIO
CTENEHEH OKHCIECHHS XHUMHYECKUX DJICMEHTOB, IIO O6paTI/IMOCTI/I, o y4aCTHIO
Karanu3aropa). JK30- U IHIOTEPMUYECKHE PEAKIUH, TEPMOXUMUYECKUE ypPaBHEHHUS.
[ToHsITHE O CKOPOCTU XMMHUYECKON peaKIMu

1.4

[TonstTre 00 oOpaTHUMBIX U HEOOPATHMMBIX XMMHYECKUX peakuusax. [loHstue o
TOMOTEHHBIX M TETEPOreHHBIX peakiusaX. [IoHSATHE O XUMHUYECKOM paBHOBECHH.
@akTopbl, BIAUSIONIME HA CKOPOCTh XUMUUYECKOW PEAKIMK U MOJO0KEHHE XUMUYECKOTO
paBHOBECHsI

1.5

OKHUCIANTENHEHO-BOCCTAHOBUTEILHBIE PEAKIIMU, DJIEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIIBHOU pEaKUnH. CocraBienue YpaBHEHUI OKHCJIUTETBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIMi C HCTIOIH30BAHIEM METO/Ia AIEKTPOHHOTO OaaHca

1.6

Teopust DJIEKTPONUTHUECKON JMCCOLMALMU. DJIEKTPOIUTHI M HEIJICKTPOIUTHI.
Katnonbl, aHmonsl. MexaHu3M JHMCCOLMALMK BELIECTB C pa3JIMYHBIMU BUIAMU
xuMHudeckor cBsi3u. CreneHp aucconmanud. CHIBHBIE W Ca0ble 3JIEKTPOJUTEHIL.
Peakiuu nonHoro oomMeHa. Y cia0BUs MPOTEKaHUS pEaKlUii HOHHOTO 0OMEeHa, TOJIHBIE U
COKpani¢HHbIe HOHHBIC YpaBHEHHUS peakiuil. CBONCTBA KUCJIOT, OCHOBAHUM U COJICH B
CBETE MPEJCTaBICHUI 00 SJEKTPOIUTUYECKON nucconuanuu. KadyecTBeHHbIE peakiun
Ha HOHBL [IoHATHE O THIIPOIU3E COEU

1.7

XUMUYECKUH OKCIICPUMCHT. O3HAKOMJICHHMC C MOJICILIMHU KPUCTATIIMYCCKUX peIJ_IéTOK




HEOpPraHMYECKHX BEIECTB — METaNIOB U HEMETauloB (rpadura U anMasa), CIOKHBIX
BEILIECTB (XJOpHAA HATpHsl); MCCIENOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOM
peakuuu OT BO3JEUCTBUS PA3IMYHBIX (PAKTOPOB; UCCIEIOBAHHE JIEKTPOIPOBOJHOCTU
pPacTBOPOB BEIIECTB, Mpoliecca AMCCOLMAIMKM KHUCIIOT, Liefnoyeil u cojeil (BO3MOXKHO
WCIIOJIb30BaHNE  BHUAEOMATEpHANiOB); IPOBEJIEHUE  OIBITOB, HWUIIOCTPUPYIOMIUX
MPU3HAKKU MPOTEKaHHUs peakiuii MOHHOro obOMeHa (0Opa3oBaHME OCaJKa, BbIIEICHUE
raza, oOpa3oBaHUE BOJbl); OIBITOB, WUIFOCTPUPYIOIUX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEakUui (FOpeHHe, pPEaKUUU pasjIOkKEHUs, COEIUHEHUS);
pacrno3HaBaHHE HEOPraHWYECKHUX BELIECTB C IOMOIIBI0 KAa4EeCTBEHHBIX PEAKIMHA Ha
HOHBI; PEILIEHUE SKCIIEPUMEHTAJIbHBIX 33124

Hemeramne 1 ux COCAUHCHUA

2.1

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
crerienn okucieHus. CtpoeHne U (U3HUYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB —
raJIOr€HOB. XMMHUYECKUE CBOICTBA Ha IIPUMEPE XJIOpa (B3aUMOJIEHCTBUE C METaJNIaMH,
HEeMeTaJlJIaMU, mmejaodaMu). XJ1opoBoopoa. ColisiHasi KUCIOTa, XUMHYECKHE CBOWMCTBA,
noJtyyeHue, npumeHeHue. JleiicTBue xjiopa v XJOpOBOAOPOJIa HA OPraHU3M 4YeJIOBEKa.
Baxueiimme XJa0puabl U KX HAXO0XKICHUE B IPUPOJIE

2.2

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmel. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOWCTBA IPOCTHIX
BEIIECTB — KHUCIOpPOJAa U Cepbl. AJIOTPOIHBIE MOIU(PHUKAIMH KHCIOPOJa M CEpHL
Xumuyeckue cBoicTBa cepbl. CepoBOIOpOA, CTpoeHHE, PU3NYECKUEe U XUMUYECKUE
cBoiicTBa. OKCUIBI cepbl KaK IPEICTAaBUTENM KHUCIOTHBIX OKcHI0B. CepHas KUCIOTa,
¢busznueckue U XMMHUYECKHE CBOMCTBa (OOIIME Kak IMpeacTaBUTENs Kjacca KHUCIOT U
cnenupuyeckre). XHUMHUYECKHE pPEAKLWH, JIeKalMe B OCHOBE IMPOMBIIUICHHOTO
croco0a ToNydeHUs: CepHOM KHUCIOTHL. [Ipumenenue. Coiau CEpHOH KHCIIOTHI,
KaueCTBEHHAsl peaknus Ha cyibdar-uoH. Haxoxaenwe cepbl U e€ COCAMHCHUH B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKpYKaIoIIeH Cpelbl COCAMHEHUSMHU CEpPbI
(KuCIOTHBIE — JOKIW, 3arpsA3HEHHE BO3JyXa U  BOJOEMOB), CIOCOOBI  €ro
MIPeI0TBPALLIEHUS

2.3

OOmast xapakTepucTuka 3jaeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIEHUA. A30T, paCpOCTPAaHEHUE B NMPUPOJIE, (PU3NUYECKHE U
XUMHYeckre cBoiicTBa. KpyroBopor asora B mpupoae. AMMHAK, ero (pu3M4ecKue H
XMMHYECKHE CBOWCTBA, MOJyueHHe U npuMeHeHue. Conu aMMOHUsS, UX (pu3ndeckue u
XMMHUYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI aMMOHMSL.
A3oTHas KucioTa, e€ moiydeHue, (pu3nyeckue M XMMHUYEeCKHe CBONCTBa (00Iiue Kak
IpeACTaBUTENs Kjlacca KUCIOT U crenuduyeckue). Mcnonb30BaHue HUTPATOB U COJEH
aMMOHHUSI B KaueCTBE MUHEpalbHBIX YIOOpeHHi. XuUMHUYecKoe 3arpsi3HEHHe
OKpY’KalolIel Cpeibl COEAUHEHUSAMU a30Ta (KMCIOTHBIE TOKAM, 3arps3HEHUE BO31yXa,
MIOYBBI U BOAOEMOB)

2.4

®ocdop, amnorponHsle Mogudpukanuu QGochopa, ¢GUINUECKHE M XUMHUECKHUE
coiictBa. Okcun docdopa(V) u dochopHas kucinora, GuU3MUECKHE U XUMHUECKHUE
CBOWCTBa, moiydeHue. Mcmoms3oBanue ¢(ocaroB B KayecTBE MHHEPAIBHBIX
yao0peHui

2.5

OOmas xapakrepuctuka 31eMeHToB |VA-rpynmel. OcOOEHHOCTH CTPOEHHUS] aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHUS. YTJepol, aJIOTPONHbIE MOJIU(DUKAIINH,
pacmpocTpaHeHHe B TNpHUpone, (puU3MuecKue W XUMHUECKUE CBOicTBa. AncopOuusi.
KpyroBopot yrinepona B npupone. Okcuisl yriaepoaa, ux Gu3ndeckue U XUMHUYECKUe
CBOWCTBa, JI€HCTBME HA IKUBbIE OpraHU3Mbl, TOJIY4YeHHE ¢ TNPUMEHEHHE.
DKOJIOTHYECKHE TPOOJeMBbl, CBsi3aHHBIE ¢ okcuaoMm  yriaepoxa(lV); rumotesa




r100aIbHOTO TOTEIICHUST KIIMMaTa; MapHUKOBBIM 3(dekt. YrompHas KuciIoTa U e
coinM, uX (U3NUYECKUE M XHMMHUYECKHE CBOWCTBA, NOJIYYCHHE M NPUMEHEHHE.
KauectBennas peakuuss Ha KapOoHaT-uOHBL Vcmosnb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE

2.6

HepBOHa‘IaHBHLIe IIOHATHS 00 OPraHMYC€CKUX BCIICCTBAX KaK O COCAUHCHUAX Yrjiepoaa
(MCTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHaA KI/ICJ'IOTa). Hx coctaB u
XUMHYECKOE CTPOCHUC. IToHsiTHE O OMONOTHYECKU BaXKHBIX BCIICCTBAX: XHpPaAX, 6CJ'IK3X,
YTJIICBOJAAaxX — U UX POJIK B )KU3HU YCIIOBCKA. MaTepI/IaHLHOG CAUHCTBO OPraHUYCCKHUX U
HCOPraHMYCCKHX COGI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBA, MOJIYYEHHE WU TPUMEHEHHE.
Coenunenus kpeMHus B npupoje. OOume npencrasienus 06 okcuae kpemuus(1V) u
KpeMHHMEBOH kuciore. CuiMKaThl, HUX HCHOJNb30BaHHE B OBITY, MEIUIIMHE,
IPOMBIIUICHHOCTH. BakHeilme cTpouTenabHble MaTepHalbl: KEpPaMHKa, CTEKIIO,
LIEMEHT, 0€TOH, kene300eToH. [IpobiemMbl 6€30MacHOr0 MCIOIB30BAHMS CTPOUTEIBHBIX
MaTepUaJIOB B IOBCEIHEBHOMN KU3HU

2.8

XUMHUYECKUI SKCIIEPUMEHT: U3y4YeHHE 00pa3ll0OB HEOPraHUYECKUX BELIECTB, CBOMCTB
COJIIHOM KHCJIOTBI, IIPOBEIEHHE KAYECTBEHHBIX pEAaKIUHd Ha XJIOPUA-HOHBI H
HAOMIOZICHNE TMPHU3HAKOB MX MPOTEKaHMs; OIBITHI, OTpa)xkamomue (U3NYECKHe Hu
XMMHUYECKHE CBOICTBA TajJlOT€HOB M HX COEAMHEHHH (BO3MOXKHO HCIOJB30BaHUE
BHUJICOMATEpPHAJIOB); O3HAaKOMJEHHE C oOpaslamMu XJOPHUIOB  (TaJIOr€HUIOB);
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COeNMHEHUSMU (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEpHAIIOB); HaOMIOJIeHHE Tpolecca OOyriIMBaHUS caxapa NOJ JeicTBHEM
KOHIEHTPUPOBAHHON CEPHON KHUCIIOTHI; U3yUYEeHHUE XUMUUECKHX CBOWCTB pa30aBiIeHHON
CEpHOI KHCIIOTHI, TPOBEICHNE KaUeCTBEHHOM peakuuy Ha cyib(}aT-uoH U HaOJIro1eHue
Mpu3HaKa e€ MpOTEeKaHUs; O3HaKOMJICHHE ¢ (PU3NUECKUMH CBOWCTBAMHU a30Ta, pocdopa
U UX COCTUHEHUH (BO3MOXKHO HCIIOJIB30BAHKUE BUCOMATEPHAIIOB), 00pa3IaMy a30THBIX
u GocPopHBIX YIOOpEeHMIi; MONydyeHHe, CcOOMpaHUe, pacro3HaBaHHE W HU3yUEHUE
CBOICTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peaklui Ha MOH aMMOHMs U (ocdat-
WOH U U3Yy4YEHUE MPU3HAKOB MX NPOTEKaHWs, B3aUMOJECHCTBHE KOHUEHTPUPOBAHHOU
a30THOM KHCJIOTHI C ME/bI0 (BO3MOYKHO HCIIOJIb30BAHNE BHUJEOMATEPHUAIIOB); U3YyUCHHE
MojieNiel KpUCTaNIMYeCKuX PemEToK anmasa, rpadura, QysuiepeHa; 03HaKOMJIEHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOTa3a; MOJy4YeHUE, COOMpaHue, paclo3HABaHUE U U3yYEHHUE
CBOMCTB YTJIEKUCIIOrO Ta3a; MPOBEIECHUE KA4YEeCTBEHHBIX peaklMil Ha KapOoHAT- U
CWJIMKAaT-HOHBI M U3yYEHUE NPU3HAKOB MX MPOTEKAHUS; O3HAKOMIIEHHE C MPOLYKIHMEH
CWJIMKaTHOM IPOMBIIUIEHHOCTH; PEIIeHWE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«Baxnelne HeMeTauIbl U UX COSAUHEHUS»

MeTtamisl 1 uxX COCIUHCHUA

3.1

OOmast XapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METaJZIOB HAa OCHOBAaHMM HX
nosioxkeHus B Ilepuonnueckon cucreme xumudeckux snemeHtos .M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHue MeTaioB. MeTalnudeckas CBsI3b U METaJNIM4eCKast
KpUCTaJIJI4ecKas peréTka. DJIEKTPOXUMUUECKHUM sl HAPSKEHU METallIoB

3.2

dusznueckue W XUMHUYECKHE CBOHCTBa MeTaioB. OOmme crmocoObl TOMydeHUs
metamiaoB. IlonsaTtue o KOppO3un MCETAJJLIOB, OCHOBHBIC CHOCO6LI 3alllUThl HUX OT
koppo3uu. CrutaBsl (CTanb, YyTryH, TIOPATIOMUHUN, OPOH3a) M UX MPUMEHEHHE B OBITY
1 IPOMBIINIJICHHOCTH

3.3

[Hlenounsle MeTasIbl: ojokeHue B Ilepuoaudeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpOCHHME MX aTOMOB; HaxoxK[eHue B mnpupone. dusnueckue u
XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U THAPOKCHUIBI HATPHSI




U KaJiusl. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX CoeJII/IHeHI/Iﬁ

3.4

[[leoyHO3EMENBHBIE METAJUIBI MAarHU M KaJbLMi: moJsioxkeHue B llepuoanueckoit
cucreme xumudeckux anemeHtoB .M. MennaeneeBa; CTpoeHHE UX aTOMOB;
HaxoxJeHue B npupoje. Pusnyeckrue M XUMHUUYECKUE CBOWCTBA MAarHus M KaJIbLUA.
Baxneitimme coenuHeHusi Kaiublids (OKCHUI, THAPOKCHI, coiH). JKECTKOCTh BOABI U
crocoOsbl e€ yCTpaHeHus

3.5

AmromuHui: monoxeHue B Ilepuoanueckoil cucreMe XMMHYECKUX 3iemMeHToB [[.J.
MemnpeneeBa; CTpOEHUE aTOMa; HAXOXACHUE B npupoae. Pu3sHMUecKHe U XUMHUYECKHE
CBOMCTBA aJIFOMUHUS. AMQOTEpHbIE CBONCTBA OKCHA U THIPOKCHU/IA ATFOMUHHUSI

3.6

Kenezo: nonoxenue B Ilepmonnueckoid cucrteme XxuMuueckux ssemeHToB J[.U.
MeHneneeBa; CTpOCHHE aToMa; HaXxOXKIACHHWE B Npupoje. DPu3ndeckue W XUMHYCCKUE
cBoiicTBa xene3a. Oxcunpl, ruapokcuasl U conu xene3a(ll) u xenesa(lll), ux cocras,
CBOICTBA U MOJTYYECHHUE

3.7

XUMUYECKUN JKCIEPUMEHT: O3HAKOMIIEHHE C 00pas3llaMu METalIOB M CILIaBOB, UX
(U3HYECKUMH CBOWCTBAMHM, W3YYCHHE PE3YyIhTATOB KOPPO3UH METAUIOB (BO3MOXKHO
WCIOJIb30BaHKE BUCOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOICHCTBHUS OKCUA KAIIbIUS U
HaTpUsi C BOJMOM (BO3SMOXHO HCITOJIb30BAHHWE BHUICOMATEPUAIOB); HCCIEIOBAaHUE
CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEeHHs kele3a B KHUCIoponae (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATCPUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUit
Ha MOHBI (MarHus, Kajablys, anroMuHus, nuHka, xenesa(ll) u xenesa(lll), meau(ll);
HaOJIFO/ICHUE U ONTHCAHKE TPOIICCCOB OKPAIIMBAHUS TNIAMEHN MOHAMH HATPUS, KaJHs U
KanbIusl (BO3MOXKHO HCIOJIb30BaHHE BHIEOMATEPUAJIOB); HCCIEIOBaHNE aM(OTEPHBIX
CBOWMCTB THIPOKCHJIA ATFOMUHHS M THIPOKCH/IA IIMHKA; PEIICHUE KCTICPUMEHTAIBHBIX
3az1a4 o TemMe «BakHeime MeTaJIbl M X COSTUHEHUS

XHMHSL M OKpyKaromas cpeaa

4.1

HoBrie MaTcpualibl U TCXHOJIOIHH. BemectBa u MaTcpurajibl B MOBCEIHEBHOM KM3HH
genoBeka. XUMHUSI U 300pPOBBE. be3omacHoe HCIONB30BaHNWE BEIISCTB M XUMHUUYECKHX
peaKI_II/Iﬁ B 6BITy. HepBaﬂ NoMOLIb ITPpHU XUMHUUYCCKHUX OXKOI'aX M OTPABJICHUAX

4.2

OCHOBBI HKOJIOTMYECKOH TIPAaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKpY’Karolen
cpenst IIJIK. Pomp XuMmuM B pelmieHMH JKoIOoTHyYeckux mpodrnem. [Ipupoansie
HUCTOYHUKU YTIJIEBOJOPOAOB (yroyib, HOPUPOJHBIM ra3, He(dTh), MNPOIYKTHl HUX
nepepabOTKH, UX POJIb B OBITY M IPOMBIIIEHHOCTH

4.3

XUMUYECKUI HKCIIEPUMEHT: H3y4YeHHE 00pa3loB MaTepuaioB (CTEKJIO, CIUIABbI
METaJUIOB, MOJIMMEPHbIE MaTepHAJIbI)




MHNPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBbHON
INPOI'PAMMbBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBePsEMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaAHUS K MPEAMETHBIM pe3yJbTaTaMm 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI0
o0mero oopazoanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HaBaeMOCTH SIBIEHUI PUPO/IbI, TOHUMaHHE O0BEKTUBHOM 3HAUUMOCTH
OCHOB XHMMHYECKON HayKh Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHWSI,
KOMIIOHEHTa OOIIeH KyJbTypbl M MPAKTHUYECKOW NeATEIbHOCTH 4YeJOBeKa B
YCIIOBUSX COBPEMEHHOT'0 O0IIECTBA; TOHUMAaHUE MECTa XUMHH CPEIIU APYTUX
€CTECTBEHHBIX HAyK

1.2

O HAy4YHbIX METOJIaX IIO3HAHMS, B TOM YHCIE SKCIEPUMEHTAIbHBIX U
TEOPETUUYECKUX METOJIaX MCCJIEeIOBAaHUS BEIIECTB U U3YUYECHUS XUMHUYECKHUX
peakuii; yMEeHHE HCIOIh30BATh MOJICTH JUIsl OOBSICHEHUSI CTPOCHUS aTOMOB
U MOJIEKYI

1.3

0 cdepax npodecCHOHATHHONU JEATEILHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMCHHBIMU  TEXHOJOTHMSMH, OCHOBAaHHBIMA  HA  JOCTIIKCHHUAX
XUMHUYECKOU HAayKH, 4YTO IIO3BOJIUT O6y‘-IaIOH_II/IMC5I paccMaTpuBaTb XUMUIO
kak chepy cBoeit Oyaymieit mpodecCHOHANBLHON JESITEIbHOCTH W CICIaTh
OCO3HAHHBII BBIOOP XMMHHU KakK MPOQHIBHOTO MpeAMeTa MpH Iepexone Ha
YPOBEHb CPEIHEr0 00IIero 00pa3oBaHusI

BnaneHue cucreMod XMMHYECKHMX 3HAHHMM U YMCHHUC TPHUMCHATH CUCTCMY
XUMHYCCKHUX 3H3HPII7[, KOTOpas BKIIFOYACT:

2.1

2.2

BaYKHEHIIINE XUMHUUYECKHE TMOHATHS: XMMHUYECKUW AJIIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, MPOCTOE M CIIOXHOE BEUIECTBO, OJHOPOAHAs M HEOTHOPOIHAS
CMECh, OTHOCHUTENIbHBIE aTOMHAasi W MOJIEKYJSIpHAs MacChl, KOJHWYECTBO
BEIIECTBA, MOJIb, MOJIApHAas Macca, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJIb (CpeAHsisl), XMMHUYECKas PEaKIHs, PEaKUUu COECAUHEHUS,
peaKIMy PAa3JIOKEHUs, peaklMM 3aMElICHUs, PeakUuu OOMEHa, TerJIOBOI
3pPEeKT peakuu, 3K30- U SHIOTEPMHUYECKHUE DPEAKIUH, PacTBOpP, MaccoBas
JIOJIs1 XMMHYECKOTO 3JIEMEHTa B COCAMHEHUH, MaccoBasi JI0JI1 M MPOIEHTHAs
KOHIICHTpAIIKs BEILIECTBA B PACTBOPE, SIAPO aTOMa, JIEKTPOHHBIN CIIOM aToMa,
aToMHasi opOuTallb, paguyc aToMa, BAJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKass CBS3b, AJIEKTPOOTPUIATENILHOCTh, TMOJISIpHAST W HEMOJIApHAs
KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, METAJUIMUECKasl CBSI3b, KpUCTAIIMYECKast
pemérka (aTomMHasi, HOHHAsl, METAJTMYECKasi, MOJICKYJIIpHAasi), UOH, KaTHOH,
AQHHOH, DJIEKTPOIUT M HEDJICKTPOJIUT, SJICKTPOIUTHUYECKas AUCCOIMAINS,
pEaKiMd HMOHHOTO OOMEHa, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCITUTENh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBEcCHE, OOpaTHMbIe W HEOOpAaTHMbIE DPEAKIMH, CKOPOCTh
XUMUYECKOH peakiuu, katanuzatop, [11K, koppo3usi MeTassioB, CIijiaBbl

OCHOBOIIOJIATAIONIUE  3aKOHBl ~ XUMHUHU: 3aKOH COXPAaHEHHUS  MaccChl,
nepuoauueckuii 3akoH J[.MI. MenzeneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aK0H ABOTaJipo

2.3

TCOPHUU XUMHUHU: aTOMHO-MOJICKYJIAPpHAA TCOPUA, TCOPUA BHCKTpOHHTquCKOﬁ
JAucconuanmu




Brnagenne ocCHOBaMU XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOILIEH

YMCHUC NPABUIIbHO HCIIOJIB30BATh H3YUYCHHBIC BCHICCTBA U MATCPHAJIBI (B
TOM 4YHCJIC MHHCPAJIbBHBIC y2106peHI/I${, MCTAJUIbI W CIUIaBbl, MNPOJYKThI
Hepepa60TI<H MMPUPOAHBIX MCTOYHUKOB YIJIECBOAOPOIOB (yFJ'IH, IMpUpPOAHOTO

3.1 raza, He)TH) B OBITY, CETbCKOM XO3SMCTBE, Ha MPOU3BOJICTBE U MMOHUMAHHE
3HAYEHUS KHUPOB, OCNKOB, YIJIEBOJOB JJs OpraHM3Ma YelOBEKa; YMCHHE
MIPOTHO3UPOBATh BIMSHUE BELIECTB U XMUMUYECKUX MPOILIECCOB HA OPraHU3M
YEJIOBEKA U OKPYKAIOIIYIO MPUPOHYIO CPEAY

39 YMEHHUE WHTETPUPOBATH XUMUICCKUE 3HAHHS CO 3HAHUSIMHM JPYTUX YICOHBIX
IPEeIMETOB
HAJIMYUE ONbITa PAabOTHl C Pa3UYHBIMH HMCTOYHUKAMH WH(POPMAIUU TIO

3.3 XUMHH ~ (HAydyHas W HAY4YHO-TIOMyJISIpHAs  JUTepaTypa,  CIOBapH,
CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)
yMeHHEe OOBEKTHBHO OIIEHMBATh HWH(GOpMALMI0O O BEHIECTBAaX, HX

3.4 MPEBPAIICHUSIX W MPAKTHYSCKOM TPUMEHEHUU W YMEHHUE HCIIOBh30BaTh €6
JUTsI pelieHns yaeOHO-I03HABATENbHBIX 33124
Brnagenue ocHOBaMHM TOHSTHHHOTO ammapaTa W CHMBOJHYECKOTO SI3bIKA

4 XUMHH JJI8 COCTaBJICHUS (POPMYN HEOPraHMUYECKHUX BEIIECTB, YpaBHEHUI
XUMHUYECKHUX peaKIuii; ocHoBaMu xuMuieckoi HoMmeHkimatypel (IUPAC u
TPUBHAJIBHOM)

YMenne oObSICHATh CBSI3b MOJIOKEHUS deMeHTa B [lepuoanueckoii cucreme
C YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKUX DIIEMEHTOB

5 (coctaB w 3apsim sapa, oOOIIEe YHCIO DJIIEKTPOHOB), pACIpeIeIICHUEM
AIIEKTPOHOB MO SHEPreTUYECKHM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPHOJIOB,
KaJTUSI ¥ KaJIIIHSI
[IpencraBneHne O MEPUOTUYECKON 3aBUCHMOCTH CBONCTB XHUMHUYECKUX

6 AJIEMEHTOB (paguyc aToMa, JICKTPOOTPHIIATEIIBHOCTE), MPOCTHIX U CIIOKHBIX
BEIIECTB OT MOJIOKEHHUs AMeMeHTOB B Ileproguueckoii cucteme (B Majbix
MIEPHOaX U TJABHBIX MOATPYIIIAX) U AJICKTPOHHOTO CTPOCHUS aToMa

7 YMeHne KinaccupuIupoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPTraHMYECKHUE BEIICCTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHHe onpenensiTh:

8.1 BaJICHTHOCTh M CTEINIEHb OKHUCICHHUSI XUMHYECKUX PJIEMEHTOB, 3apsiji HOHA

8.2 BUJ] XUMHUYICCKOU CBSI3U M THIT KPUCTAIUITMYECKON CTPYKTYPBI B COSTMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BeHlecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb

9 YMeHue XxapakTepu3oBath (GU3HMUECKHE U XUMUYECKUE CBOMCTRA:

MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOJ, TpaduT, aamas, KpeMHHH,

9.1 azot, ¢ocdop, cepa, XJIOp, HATPUHN, KUK, MarHUi, KajabIlUd, aTFOMUHUHN,
JKeJe30)

CJIOXHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOA, OKCHUIBI U TUIAPOKCUAB MeTaiioB |—I1A
9.2 rpymm, amromunus, mean (1), munka, sxenesa (11 u 1), oxcuasr yrinepoga (11

u V), kpemuus (1V), azora u dpocdopa (111 u V), cepsr (IV u VI), cepaucras,
cepHasi, a30THCTasl, a30THasA, PocOpHasi, yrojabHasi, KPEMHUEBAsI KUCIOTA U




UX COJIN)

MMPOTrHO3UPOBATE U XAPAKTCPU30BATH CBOMMCTBA BC€IICCTB B 3aBUCHUMOCTH OT
HX COCTaBa M CTPOCHUA, NPUMCHCHHEC BCIICCTB B 3aBHCHMOCTHU OT HX

93 CBOICTB, BO3MOXHOCTh TPOTEKAaHWS XUMHUYECKHX MpPEBpalleHUd B
Pa3IMYHBIX YCIOBUIX

10 YMeHHe COCTaBIIATh MOJEKYJSPHbIE U MOHHBIC YPaBHEHHs PEAKIHil, B TOM
YHUCIIC:

10.1 peakiuiit HFOHHOTO OOMeHa

10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHI

103 WUTIOCTPUPYIOIINX XMMHUYECKHE CBOMCTBA H3YYEHHBIX KIACCOB (TPYyIIN)
HEOPTaHNYECKHX BEIICCTB

104 MOATBEPKIAIOIINX TEHETHIECKYIO B3aUMOCBSI3h MEXTY HUMHU

11 YMeHue BbIUUCISTH (IPOBOAUTH PACUETHI):

111 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT0 2JIEMEHTA B COSAMHECHUNU

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBODPE,

11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM ra3on

114 [0 yPaBHCHUSM XMUMHUYECKHX PEaKIUi M HAXOJUTh KOJUYECTBO BEIICCTBA,
00BEM U Maccy peareHTOB WJIH MPOYKTOB PEaKIUU

12 Branenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMU HAy4HOTO TMO3HaHUS (HAONO/eHHe, H3MEpEeHHe,

191 OKCIIEPUMEHT, MOJCIMPOBAHNE) TPH H3YYCHUHM BEIICCTB M XHUMHUYCCKUX
SABIICHUH; yMeHHEe C(HOpPMYyIHUpPOBAaTh MPOOIEMY M TPEIIOKHUTH MYyTH €&
peIIcHHS

192 0e30macHoil pabOThl ¢ XUMHUYECKHUMH BEIIECTBAMHU, XUMUYECKOW MOCYI0HM U
71a00paTOPHBIM 000PYIOBaHHEM
mpaBuJiaMd 0€30MacHOr0 OOpalleHHs C BEIIeCTBAMH, HCIONIb3yeMbIMH B
MOBCETHEBHON JKM3HM, TPAaBWJIAMUA TIOBEICHHS B IESIX COCpexKeHUS

12.3 3M0pPOBbSl M  OKpY)Kalollel MPHUPOJHON Cpelbl; MOHMMaHHWE Bpeaa
(omacHOCTH) BO3JCHCTBHS HAa KMBBIC OPTaHW3MBI OTPEICIIEHHBIX BEIICCTB,
Croco0OB YMEHBIIICHHUS U PEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13 Hanwuue mpakTHYeCKWX HABHIKOB ITUTAHUPOBAHHUS M OCYIIECTBICHUS
CIeIYIOUINX XUMHUYECKUX SKCIIEPUMEHTOB:
WU3YYCHHE W OIMUCaHWE (PU3UYECKUX CBOWCTB BEHICCTB; O3HAKOMIICHHE C

131 Gu3NYECKUMU ¥ XUMUYECKUMH SIBICHUSMHU; OMBITHI, WILIIOCTPUPYIOIINE
MPU3HAKY POTEKAHUSI XUMUYECKUX PEaKIIUi

13.2 M3y4YeHHe CIIOCOO0B pa3JIeIieHHs] cMecei
MOJTyYeHHE KHUCIIOpOAa U M3YYCHHE €r0 CBOMCTB; IMOJyYCHHE BOJOpPOAA U

13.3 M3y4eHHWE €ro CBOMCTB; TOJYyYCHHE YTJIEKHUCIOTO Ta3a M HM3Y4YeHHE €ro
CBOWCTB; MMOJy4YEHUE aMMHUAKa U U3YYEHHUE €r0 CBOWCTB

13.4 NPUTOTOBNICHAE  PaCTBOPOB  C ONpPENENEHHONM  MacCoBOM  JOJIEH
pacTBOPEHHOTO BEIIECTBA

135 IPUMEHEHNE UHIUKATOPOB (JIaKMyca, METHJIOpaHka 1 (beHonqlTaneHHa) TUTS
OTIpeJICNICHUs] XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT U IIeouen

136 UCCIICIOBAaHUEC W ONKCAHWE CBOMCTB HEOPTaHWYECKHX BEIICCTB PAa3IMIHBIX

KJIIaCCOB; HM3YUCHHC B3aMMOJEHCTBUS KHCJIOT C MCTaJllIaMH, OKCHIaAMHU




METAJJIOB, PACTBOPUMBIMA W HEPACTBOPUMBIMH OCHOBAaHHUSIMHU, COJISIMH;
MOJIyYeHUE HEPACTBOPUMBIX OCHOBAaHMM; BBITECHEHHE OJHOrO0 MeTailia
IpyrUM U3 pacTBOpa COJM; HUCcleqoBaHHe aM(OTEpHBIX CBOMCTB
TUAPOKCUIOB aTFOMUHUS M [IMHKA

13.7

pelIeHne SKCIEPUMEHTANBHBIX 3amad 1o TeMaM: «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX COEAUHEHUN»; «JIEKTPOIUTHYECKAs JUCCOLUALUN;
«Baxkneinne HeMeTaUTbl U UX COSIWHEHUA»; « BaxkHelmme MeTaaiabl U hX
COETMHEHUSY

13.8

XUMHUYECKHE OSKCIICPUMEHTBI, WUTFOCTPUPYIONIUE TIPU3HAKU TPOTCKAHUS
peakuuii MIOHHOTO OOMEHa; KaueCTBEHHbBIE PEaKIMU Ha MPHUCYTCTBYIONINE B
BOJHBIX PACTBOpPAx HMOHBI: XJOpHI-, OpoMua-, HOAHI-, cyiabdart-, ¢ocdar-,
KapOOHAT-, CUITUKAT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI, MarHus,
KaJIbIIMsI, AIFOMUHUS, JKeie3a (2+) u xenesa (3+), meau (2+), nuHKA

14

YMmenue:

141

MNpEACTABIATh PE3YJIbTAThI OKCIICPUMCHTA B q)opMe BBIBOJJOB, 1OKa3aTCJIbCTB,
I‘pa(bI/IKOB n Ta6J'II/II_[ W BBIABJIATH OMIIMPHUYCCKUC 3AKOHOMECPHOCTHU

14.2

YCTAaHABIIMBATh CBA3W MEXIYy pEATbHO HAOIIOMAEMBIMH XUMHUYECKUMU
SABICHUSIMU W TPOLIECCAMH, MPOUCXOIAINIMMH B MaKpO- U MHUKpPOMUDE,
00BSICHITh IPUYMHBI MHOTOOOPA3Hs BEIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHbIe XUMHNYCCKUC ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI 1 MOJICKYIJIBI. Xumudeckue 3jeMeHTEl. CHMBOJIBI XUMHUYCCKHUX 3JIEMEHTOB.
HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

XuMuuecKkas (bopMlea. BamenTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeleHb
OKHCJICHUA

1.4

3aK0OH TOCTOSHCTBA COCTaBa BCIICCTB. OtHocHuTeIbHAs aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJIApHasa Macca. MaccoBass gois XHMHUYECKOTO 3JIEMEHTa B
COCAMHCHUHN

1.5

KonmuuectBo BemectBa. Moabs. MomnspHas wmacca. MossipHblii  00BEM  Ta30B.
B3auMocBsI3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

du3nuecknue U XUMUYECCKUE SBICHUA. XUMUUECKast peakuus nu e€ IIpU3HAKH. 3aKoH
COXpaHCHHUA MACChl BCIICCTB. XHUMHYECKHE YPaBHCHUA

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX diemMeHTOB JI.1.
MenpeneeBa. CTpoeHue aTOMOB

2.1

[Iepnonnueckuii 3akoH. Ilepuogmyeckas cucreMa XMUMHYECKUX diemeHToB J[.M.
Mengeneesa. Ilepuoasl u rpynmbel. PU3NYECKUH CMBICT TMOPSAKOBOIO HOMEPA,
HOMEPOB IIEpUOa U TPYNIIbI AIEMEHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX saep. M3orombl. DnekTponbl. CTpoeHHe
JJIEKTPOHHBIX  000J0YeK aToMOB  mepBbiXx 20  XMMHUYECKUX  DJIEMEHTOB
[Tepuonuueckont cucremsl JI.M. Menzaeneena

2.3

3aKOHOMCpHOCTI/I B HU3MCHCHHMH CBOMCTB XHMHYCCKHX JJICMEHTOB MEPBLIX TpéX
Iepuoaos, Kajus, KaJablus (pazu/lyca aTOMOB, QJICKTPOOTPUIATCIIBHOCTH,
MCTANIMYCCKHUX W HEMCTAIINYCCKUX CBOfICTB) n ux COGI[I/IHGHI/If/'I B COOTBCTCTBHH C
ITOJIOKCHHUEM 3JICMCHTOB B HepnonuquKoﬁ CUCTEMC U CTPOCHUEM UX AaTOMOB

Crpoenue BelecTna

3.1

Xumuyeckass  cBsizb. KoBaneHTHas  (mosisipHass ¥ HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 31eMeHTOB. oHHas cBsi3b. MeTamueckas
CBSI3b

3.2

Tunel  KpUCTAUIMUECKUX  pelIETOK  (aTOMHas, HOHHAsA, MeETaJUIM4eckKas),
3aBHCUMOCTh CBOMCTB BEILECTBA OT THUIA KPHUCTAJUIMYECKOW PEMETKHM WU BHUIA
XUMHUYECKON CBA3U

Baxwueiiiie npeacTaBUTEIM HEOpPraHWYECKWX BemiecTB. Hemeraiibl U ux
COCAUHCHUA. MCTaJIJIBI 1 UX COCAUHCHUS

4.1

Knaccupukanuss u HOMEHKIATypa HEOPraHMYECKUX COEJUHEHHH: OKCHIOB
(coneoOpasyromye: OCHOBHbBIE, KUCIOTHBIE, aM(OTEpHBIE) U Heco1eo0pa3yrolIue;
OCHOBaHUI (ménoun u HEpPacCTBOPHUMBIE OCHOBAaHU); KHUCJIOT
(xucnopoacoaepxamme U OeCKUCIOPOJHbIE, OJHOOCHOBHBIE MU MHOTOOCHOBHBIE);
coJiei (CpeTHUX U KHUCJIBIX )

4.2

Ou3nyecKue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA,
XJIOpa, KACJI0pOoaa, Cephl, a30ta, hocdopa, yriepoia, KpeMHH

4.3

du3znyeckue U XMMHUYECKHE CBOMCTBA MMPOCTLIX BCHICCTB-MCTAJIJIOB: JINTHA, HATPUA,
KajJys, Martusa W KaJlbludA, aJIIOMHHHS, XKCJIC3a. SHGKTpOXI/IMI/I‘IeCKI/Iﬁ psaa
HaHpH)KCHI/Iﬁ MCTAJ1JIOB




dusznueckue M XUMHYECKHE CBOWCTBA BOJOPOIHBIX COCAMHEHUN HEMETAJUIOB:

44 XJIOPOBOJIOPOa, CEPOBOAOPOJIA, AMMHAKA
dusnyeckue W XUMHYECKHE CBOWCTBA OKCHIOB HemetawioB: cepsl (I1V, VI),
4.5 asota(ll, 1V, V), docdhopa(lll, V), yrmepoma(ll, 1V), kpemuusa(lV). I[Monyuenue
OKCHJIOB HEMETAJIJIOB
16 Xumnyeckue cBoicTBa OkcuaoB: MeTamwioB |A-IIIA rpynm, mwmaka, memu(ll) u
xenesa(ll, 111). TTonydeHnne OKCHI0B METAILIIOB
XUMHUYECKHE CBOMCTBA OCHOBAaHMM M aMQOTEPHBIX THUIAPOKCHIOB (Ha MpuUMepe
4.7 TUAPOKCUIOB aJIFOMHUHUSA, Kene3a, [uHKa). [lomyuenue ocHoBaHUN U aM(pOTEPHBIX
TUIPOKCHUIOB
OO0mue XUMHYECKHE CBOWCTBAa KHCIOT: XJOPOBOJOPOJHOH, CEpOBOJOPOAHOM,
48 CEepPHUCTOM, cepHOW, a30THOH, QochopHOl, KpeMHHEBOH, yroiapHOW. OcoObie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEPHOM M a30THOM KUCNOT. [lonydenne
KHCJIOT
4.9 OO6mme XxuMHIECKHE CBOMCTBA cpenHuX coJied. [lomyuenue coseit
410 [Tonyuenue, coOupaHue, pacrno3HaBaHHE BOAOPOIA, KHUCJIOpPOJa, AaMMHaka,
YTIIEKUCIIOTO Ta3a B J1a00opaTopun
411 [Tonydyenue ammuaka, CEpHOM W a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OOmiue
CHOCOOBI MTOTyYSHHSI METAJIIOB
4.12 ['eneTuyeckasi CBA3b MEXKAY KilacCaMH HEOPraHMUECKHX COSTUHEHHM
3) XHWMHUYECKHUE PEAKLIUU
Knaccuukanms XuMUUECKHX peakiuil Mo pa3nyHbIM MpHU3HAKaM: MO YHUCIY M
5.1 COCTaBy YYacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIUIOBOMY J(deKTy, o
W3MEHEHHUIO CTENEHEN OKUCIIEHUS] XUMUYECKUX AIIEMEHTOB
59 TennoBoil 3¢ dekT XUMHUECKOW peakluuy, TePMOXUMUYECKHE YpaBHEHHUS. DK30- U
' SHAOTEPMHUYECKHE PeaKINH. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakiMu. OKUCIUTENNM W BOCCTAHOBMTEIM.
5.3 [Ipoueccel OKHCJICHUS u BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopust snexkrponuTuueckoi auccounanuu. KaTHOHBI, aHHMOHBL. DJIEKTPOJIUTHI U
' HE3JIeKTPoIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb IUCCouualiu
55 Peakiuun HOHHOTO oOmeHa. YcioBus NpOTeKaHAA peakiii MOHHOTO OOMeEHa,
IIOJIHBIE U COKPALEHHBIE HOHHBIE YPABHEHMSI pEaKLIUN
6 XuMHsl 1 OKpyKaromias cpeaa
BemectBa u MaTepuansl B TOBCEIHEBHOM JKM3HM 4YelloBeka. besomacHoe
6.1 UCTIOJIb30BaHUE BEIECTB M XUMHUYECKUX peakiuii B 1aboparopun u ObiTy. IlepBas
MOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSIX
XUMUYECKOE 3arpsi3HEHUE OKpY’Karollel cpelbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE
MOYBbI, BO3JyXa U BOJAOEMOB), CIOCOOBI ero mnpenoTBpaieHus llpenenbHas
6.2 nonyctumas  koHueHtpauus BemectB  (IIJJK). Ponp xumMum B pemienuu
JKOJIOTHUECKHX TMpoOieM. YcujeHue MapHUKOBOro »sddekra, paspylieHue
030HOBOTO CJIOSI
[Ipumenenue cepsl, a3ota, Gochopa, yriepoaa, KpEMHHS U UX COCTUHEHUI B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM XO3siiicTBe. [IprMeHeHune MeTamioB U
6.3 CIUIaBOB (CTallb, YYTYH, TIOPATIOMUHUHN, OpoH3a) B OBITY W TPOMBIIIUICHHOCTH WX

coenuHeHuil. [loHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3UH




[IpupoaHble HCTOYHUKH YTIIEBOJOPOI0B (YrOJib, IPUPOAHBIN Ta3, HEPTH), TPOAYKThI

64 ux nepepaboTku (6eH3MH), X POJIb B OBITY M IPOMBIILIEHHOCTH
[epBoHaYabHBIE TIOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COSMUHEHHSX YTIIepo/a

6.5 (MeTaH, 9TaH, dTWJICH, alleTUIICH, STaHOJ, TJUIEPHUH, YKCyCHas kucioTa). [lonsaTtue o
OMOJIOTMUECKHN BaXKHBIX BELIECTBAX: JKUpaX, OeNKax, yrieBoJAax — U UX POJIU B KHU3HU
YeJIoBeKa

7 Pacuértsr:

7.1 o GpopMysiaM XUMUYECKUX COSAMHEHUN

7.2 Macchl (MacCcoBOM) J10JI PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 110 XUMHYECKUM YPaBHCHUSIM




YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Xumws, 8 knace/ 'abpuensa O.C., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY; AxmonepHoe obmecTBo «M3marenscTBo «IIpocBemmenne

METOAUYECKUE MATEPUAJIBI AJISA YUUTEJIA

1.0.C.I'abpuensn, I'.I".JIsicoBa « Xumust MeTonuueckoe mocodue — 6a30BbIi
ypoBenby» - M.: [lpoda 2022 rox. 2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0rmiast
XUMUS B TeCTaX, 3a/1a4ax, ynpaxuenusx. 11 kmace» — M.: [Ipoda, 2023 rox. 3.
O.C.l'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumust 8 knacc: KoHTposibHbIE U
pOBEPOYHBIE pabOThI K yueOHUKY». — M.: JIpoda, 2021 .

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

TlopTaJua Poccuiickasi DJIEKTPOHHAS HIKO0JIA
IHopraga ®I'NMC Mos mikoJia
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