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[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOHaxX MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE »3JeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U C0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcCHUTENbHAs aTOMHas Macca.
OTHOCUTENbHAsA MOJIEKYJISIpHAs Macca. MaccoBast 1ol XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KonunuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsi3b Kolu4ecTBa,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMynam
XUMHUYECKUX COETMHEHUN.

dusnueckre U XUMUYECKUE SIBJICHUSI. XUMUYECKash peaklus U e€ MpU3HaKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKCaHUE NPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3yiokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jioKeHHe T'MJIPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoJieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUBaHueE, AUCTWLIALNSA, XpoMaTtorpadus, IpOBeJeHIE OYMCTKH NOBapEHHON
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpocToe
BelecTBo. Haxoknenuwe xucimopopa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
NOJly4eHHUsl KHUCJIOopoJa B JIabopaTOpuu M TMpOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MoU(pUKALHSI KUCIOPOa.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojp M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — »snemeHT W mpoctoe BemiecTtBo. HaxoxaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTtBOpHI.
HaceolllieHHbIe M HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeka. KpyroBopot BOAbl B IpUpoOE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lonyueHne KUCIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE€ M M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHHE W WU3YUYCHHE
CBOMCTB BOJOpoaa (ropeHme), B3aumMozcicTBre Bogopoaa ¢ okcugoMm meau (1)
(BO3MOXXHO HUCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAJIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUs OKPACKW WHJIMKATOPOB B PacTBOpax KHUCJIOT U ILIETOUYEH,
u3yueHue B3aumojnecTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peaklWil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE



AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIAacCU(PUKAIMU XUMUYECKUX diemeHToB. [lonstue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAs  (QOPMBI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [leprnoanueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpa)KJaHVH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHUE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHUS).

Meswcnpeomemmnbnie ceasu

Peannsanus MeXNpeIMETHBIX CBS3€d INMPU W3YYEHHM XMMHM B 8 Kilacce
OCYILIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUE KaK OOIHUX €eCTECTBEHHO--HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.

OO0mue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIM (pakT, TUIoTe3a, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccupukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOINBI, PAAUOAKTUBHOCTh, MOJICKYJIA, JJIEKTPUYECKUN 3apsll, BELIECTBO, TEJO,



00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEpEHHs, KOCMOC, TIJIaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE TOPOIBI,
MIOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHU4YecKasi peakius

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB
XUMHYECKUX DJJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, KalausA, KAJIbLUA U HX
COCIMHEHNN B COOTBETCTBUM C TIOJIOKEHUMEM JJIEMEHTOB B llepmommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BelIecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUIMYECKOU PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKHX BELIECTB. XMMHUYECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peakluid Mo pa3audyHbIM MMPU3HAKAM (IO YHUCITY
U COCTaBy YYAacCTBYIOIIMX B pEAKIHMH BEUIECTB, MO TEIIOBOMY 3(PQEKTy, IO
VU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

paBHOBECHUSL.
OKHUCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIUM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBienue YpPaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
XuMu4eckou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJ€M B CBETEe MPEACTaBICHUN 00 IJIEKTPOTUTHICCKOM
nucconnanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJCISIMU KPUCTALIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTaIoB (rpadura M anamasa), CIO0XKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEIIECTB, MpoIEcca JUCCOLMAIMM KHUCIOT, IIeJIoYed U  coJiel
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpHalIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHWS  peakludid  HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHre, peaklMu pa3yIoKEHHs, COEIUHEHNsI), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTauibl 1 MX coeIMHEHU S

OOmast xapaktepucTtuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMu, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHu3M 4YesjoBeKa. BakHeWlme XJIOpUAbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHU OKucieHus. CTpoeHue u (PU3MYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HUECKUE U
XUMUYEeCKrue CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3NUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeKalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMY4YeHHsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coiau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIMs Ha
cynb(dar-uoH. Haxoxnenue cepbl W €€ COCNMHEHM B TMpUpojie. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUAMH Cepbl (KHCIOTHBIE OXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
bu3nyeckue u XuMrueckue cBoiictea. KpyroBopor azora B npupoje. AMMHAK, €r0
bu3nuecKkue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMenenune. Coiu aMMOHUS,
ux (pu3nyeckue U XUMUYECKUE CBOMCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIlIME Kak TMpEACTaBUTENS Kilacca KHUCIOT U cheluduyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHHSI B KayeCTBE MHMHEPAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpeibl COeMHEHUIMHU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
altoTponHbie Moaudukammu (ochopa, GU3MUIECKHE W XUMHUYECKHE CBOWMCTBA.



Oxcun docdopa (V) u dhochopras kuciora, GU3NIECKHE U XUMHUIECKUE CBOMCTBRA,
nosnyuenue. Mcnons3oBanue GpocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mast xapaktepuctuka snemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKALIMKM, PACHPOCTPAaHEHHE B MpuUpojae, (U3NYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yraepona (IV), rumoreza rno0GanbHOTO TOTEIUICHUS KiIMMaTa, IMTapPHUKOBBINA
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKUE U XMMHYECKUE CBOMCTBA,
nojayyeHue U TmpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHaUaNIbHBIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yraepojia (MeTaH, 3TaH, TUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupoHbie HMCTOYHUKUA YTIIEBOJOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpaX, OeNkax, yrieBojax — U ux
poJii B OKM3HM UeloBeKa. MarepuarbHOE €IUHCTBO OpPraHUYEeCKUX W
HEOPTaHUYECKUX COCAUHEHHUI.

KpeMHuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJIYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupojge. OOuue mnpeacTaBieHUus 00
okcusie kpemaus (I1V) u kpemaueBor kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIINe CTPOWTEIbHBIE MaTepHalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThI, OTpaKawlue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BAHHE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOYyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha CyJbdar-
MOH W HaOJIOJICHWE MpuU3HaKa €€ TMPOTEKaHMs, O3HAKOMIJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHUJICOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOuMpaHue, pacro3HaBaHWEC W M3YYCHHE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u nM3ydeHne NMpu3HAKOB
YX MIPOTEKAHMUs], B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4ECHUE MOJIeIIer



KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwuta, (QymiepeHa, O3HAKOMIICHHE C
MpoleccoM aACOpOIMU  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydeHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3yYECHHE TNPU3HAKOB HUX IPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMENW CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTalTbl U UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHUS

OO6m1ast XapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxkeHus B llepmomgmueckor cucreme XuMuYecKux daeMeHtoB [l M.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METAJTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUH Pl
HaNpsOKEHUN MeTayioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTauioB. OO61ime
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJECHUE B IPUPOJE.
duznyeckre U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUABL HaTpusd W Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB M HX
COCIMHEHNM.

[[lenoyno3emenbpHble METaJUIbl MAarHUii M KaJlblMi: TIOJIO)KEHHE B
[lepnogmueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJEHUE B rpupoae. PU3ndecKkne 1 XUMUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AJOMUHHUI: TI0JI0keHUE B [lepuoanueckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxAeHHE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHUIA
AJFOMUHUSL.

Keneso: monoxenue B [leppuoanyeckon CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
. MenngeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbl, TuaIpoKcuabl U con xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpOLECCAa TOPECHUS XKeje3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIHBAHUS



IJJaAMEHH MOHAaMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHUIA ATTFOMUHUS
Y THPOKCH/IA IIMHKA, pEelIEHUE IKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxknenme
METaJUIbl U UX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa u maTepuansl B MOBCEAHEBHOM >KM3HM 4yenoBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomnib mnpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus Bemiects, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

M3yueHHe 0O0paslloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIONIUXCS CUCTEMHBIMH JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kilaccupukamusi, MEepUOJUYHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dusuka: Marepus, aroM, 3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, D3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHLHBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMM W JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHU, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE ~ pe3yJIbTaTbl  OTPAXAlT  TOTOBHOCTh  OOyYarolIUXcs
PYKOBOACTBOBATbCA CHCTEMOM TMO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEeHUE OIbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOI'0 OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHHS XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOIICTBE MHpa U OOIECTBA;

2) rpakKAaHCKOr0 BOCUTAHMSA:

IIPEICTABICHUS. O COLMAIBHBIX HOpPMax M IPABAJIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW NEATENbHOCTH NpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoOLECCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBO€ TIOBEJACHHE M IIOCTYIIKM CBOMX TOBAapUILEW C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS I1OCIEACTBUM MIOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKUE TIPEICTABICHUSA O BEIIECTBE M XMUMHUYECKOW pPEaKIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHs HAYKU U COCTABIAIOLINE
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS IPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[I03HABaTEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEJNbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboOThl C yuyeOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATypoOidl, JOCTYMHBIMU TEXHHUUYECKUMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,



UHTEpeC K OOyYeHHWI0 U TMO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATENbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TpaBuUi OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUS:

UHTEpEC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBOKEHHUE K TPYAy M pPe3yibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NMpodhecCuOHATBLHOM ASSTENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCUOHATIBHOM Cpene;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
JKA3HU Ha 3eMJI€, OCHOBE €€ CYyIEeCTBOBAHMs, IOHUMAaHUE EHHOCTU 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTHU MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMHH, IJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJieM M MyTed HMX pelIeHHUs MOCPEACTBOM METOA0B XHMMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocrtaBe wMeTanpeAMETHBIX pE3yJbTAaTOB BBIJACISIOT 3HAUYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHBIC yUeOHbIE IEUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHWIO M OCYIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.



Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Bba3oBble JJornueckue JelicTBUA:

YMEHHsI HUCTOJIh30BaTh MPHUEMBI JIOTHUECKOTO MBIIIJICHUS TPH OCBOCHUH
3HAHUU: PacCKPhIBATh CMBICII XUMHUYECKHX IMOHATHH (BBIACIATH UX XapaKTEepPHbBIC
NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTMMHU TIOHSATHSMH), UCTIOIH30BATh
TOHSTUS U1 OOBSICHEHHS OTJCNIBbHBIX ()aKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS U
KPUTEPUU IS KJIACCU(UKANUNA XUMUYECKUX BEIIECTB W XUMHUYECKUX pPEaKIIHid,
YCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TIPOIECCE TO3HAHWUSA TOHATHS (TMPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICITH, UCITOJIb3yeMbIC B XUMUH,
peo0pa3oBEIBATh MIHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMUYecKkas QopMylia U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ YYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yH4AEMbBIX MPOIECCAX U SIBICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUS, a TakKe B Ka4eCTBE OCHOBBI I (DOPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMNbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS |
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIYIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs ~JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocoOusi, pecypchl WHTepHETa), KpPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TIPUMEHSATh Pa3UYHbIC METOJIBlI M 3alpOChl MPU TOWCKE U OTOOpE
uH(QOpPMAITMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsi BBITOJTHCHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICIEHHOTO THIIA, IPHOOPETECHUE OMBITA B
00JaCTH  WCTIONIB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJB30BAHMS PA3IMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIOXHBIMH CXEMaMH, JrarpaMMaMu,
apyrumu hopmMamu rpaduKu ¥ BX KOMOWHAIIASAMY,



YMEHHE HCIIOJIb30BaTh M AaHANW3UPOBAaTh B IMpolecce Yy4yeOHOHl u
HCCJIEI0BATENLCKONW JEATEIbHOCTH UHPOPMAILIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa M TPAHCIOPTa Ha COCTOSIHHE OKPYKAIOIIeH NpupoaHON
Cpellbl.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJICTaBIATH  MOJYyYECHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHO# pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUSL Y4YEOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CcyXJ1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUSI
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BIOMpaTh Hanbosee 3PeKTUBHBIE CIIOCOOBI pelieHus] y4eOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSTh WIH KOPPEKTUPOBAThH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBHM TIPA BBINOJHEHUM 33JaHAA C YYETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
WCITOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUM 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB II0 OCBOCHHIO 00s3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMoH,
BBIJICISIIOT: OCBOSHHBIC OOYYarOIIMMUCS HAy4HbIC 3HAHHSA, YMEHUS M CIIOCOOBI
JneucTBul, cnenuduueckue A TpeAMETHOM obnactu  «XUMHS», BUIABI
NESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro HWHTEPHpPETalnH,
npeoOpa3oBaHUI0 U TPUMEHECHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.

K xoHiy o0yuenus B 8 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

®pPACKPBIBATh CMBIC] OCHOBHBIX XMUMHUUYECKHUX MOHSATHUI: aTOM, MOJIEKYJIa,

XAMUYECKUN 3JIEMEHT, MPOCTOE BENIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOSIHAS M HEOJHOPOAHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOl XUMHUYECKOTO JIEMEHTa B COCAMHEHUHN, MOJIIPHBINA 00BEM,



OKCHUJ, KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas OpOUTalb, PaJNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAccoBas JI0JS BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

S JUTIOCTPUPOBATH  B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TOHIATHH H
NPUMEHSATH 3TU MOHSTHS MPU ONMUCAHUU BEUIECTB U UX MPEBPALCHUII;

®1CITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTAaBJICHUsI (POPMYJT BEILIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

®OIPENEIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb  OKUCJEHUS  BJEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpeiBaTh cMmbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPHUPOBATh IMOHUMAHUE IIEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX NOJIOKEHUS B Ilepmoandeckoil cucreme,
3aKOHOB COXPAaHEHHUsS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOraapo;

®ONNCHIBaTh M XapakTepu3oBaTb TabmuuHyro ¢opmy Ileproanueckoi
CUCTEMBbl XMMHUYECKHMX JJIEMEHTOB: pa3MyaTh [MOHATUS «TJABHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xxumudeckux odsemeHToB [ U.
MenaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKaMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001ee YUcCio dIEKTPOHOB
U pacrpeieleHUe UX M0 3JIEKTPOHHBIM CIIOSIM);

eKylacCU(UIUPOBATh XUMHUYECKHE HIIEMEHThl, HEOPraHMYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLUIUMX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

eXapaKTEepU30BaTh (ONMUCHIBATh) OOIIME XWMHUYECKHE CBOICTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsk ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

®[IPOTHO3HPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTU IPOTEKAaHUS XUMHUYECKUX TMPEBPALLECHUN B
Pa3JIMYHBIX YCIOBHUSIX;

®BLIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEUIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o (opMyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIECTBA B pacTBOpE, MPOBOAUTH PACUYEThl 10
YPaBHEHUIO XUMUYECKOMN peaKIuu;



®[IPUMEHSTHh OCHOBHBIE OINEPAMU MBICIUTEIBHONU NESATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIlIeHHEe, CHUCTEeMAaTHU3aluIo, KiacCUu(PUKaIHUIO,
BBISIBJICHUE MPUYUHHO--CJICICTBEHHBIX CBA3EH — JUISI U3YyYECHHUS CBOMICTB
BEIIECTB W XHUMHUYECKHX PEAKLIHI, €CTECTBEHHO-HAYYHbIE METOMbI
NMO3HAHUA — HAONIOJCHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CJIC/IOBATH MPAaBUJIaM MOJIb30BAHUSI XUMUUECKON MOCY/I0M U J1aDOpaTOPHBIM
o0Opy/OBaHUEM, a TakXKe TMpaBUiaM OOpalleHUs] C BEIIECTBAMHU B
COOTBETCTBHUM C HHCTPYKIUSIMH TI0 BBIMOJHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OMBITOB IO TMOJYYEHUI0O M COOMpaHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpOAA U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPENICIIEHHON MacCOBOM HOJIEM PACTBOPEHHOTO BEUIECCTBA, IUIAHUPOBATH
U MPOBOAUTH XUMHUUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJI0YEeH U KHCIIOT C MOMOIIbI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METHJIOPaHX U IPYTHE).

K xoHI1y 0OydeHus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

®pPACKPBIBATh CMBICII OCHOBHBIX XUMHYECKHUX [MOHSITUWA: XHUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHWOH, NPOCTOE BEHIECTBO,
CJI0’KHOE BELIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYeCcKas CBs3b, TEIUIOBOU >(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METajuIMYecKasi), KpHUCTAJUIMYECKass pemérka, KOppo3us METalJIOB,
CIJIaBbl, CKOPOCTh XHMMHUYECKOM PEaAKIHH, NPEACTbHO JIOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

¢ ULUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
IIPUMEHSATH T MOHATHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;

®[ICTIOIH30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsSi COCTaBJICHUs (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

®OIPEICIIATh BAJICHTHOCTh U CTENECHb OKUCICHHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3MYHOIO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEOUWHEHUU 1o ¢opmyrnam, BHJI XUMHYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, MeETaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX COCAUHEHUN, TUIl KPUCTALINYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

epackpeiBaTh cmbich Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh



tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX SJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymnma)» M «mnodouyHas
noarpynmna (b-rpynma)», maibie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YHUCIO SJIEKTPOHOB U
pacmpesiefieHHe HUX IO DJJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M HUX COCAMHEHUU B
npeiesiax MaJlbIX MEPUOIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

eKJIacCU(UIIUPOBATh XUMHUYECKHE JIIEMEHThI, HEOpPraHMYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

eXapaKTepU30BaTh (OMUCHIBATH) OONIME M CHEHUPUUECKUE XHUMHUYECKHE
CBOMCTBA TMPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAasl OMHCAHHE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

®COCTABJIATH YPABHEHUS AIIEKTPOIUTHIECCKON JUCCOIMAIIMH KUCIIOT, IIeT0uei
U COJICH, TIOJIHbIE U COKpalIEHHbIC YpaBHEHHS peaKIuii HOHHOTO OOMeHa,
ypaBHEHUSI PEaKIMi, MOATBEPKAAIONINX CYIIECTBOBAHUE T€HETUYECKON
CBSI3U MEXJ1y BEIIECTBAMHU PA3IIMYHBIX KIJIACCOB;

®pACKpBhIBATh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHN
MIOCPEACTBOM COCTaBIICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;

®[IPOTHO3HPOBATh CBOWMCTBAa BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBpPAlICHUH B Pa3TUIHBIX
YCIOBUSIX;

® BLIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOro »3JeMeHTa Mo (opMmyse COeAUHEHUS,
MaccOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IPOBOAUTH pacdy€Thl IO
YPaBHEHUIO XUMUYECKON PEaAKINU;

e co0MI0OaTh TPaBHJIa MOJB30BAHUS XUMHUYECKON MOCYJ0W U TaOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX
BEILECTB (aMMHUaKa M yIJIEKHCIIOrO ra3a);

®[IPOBOJIUTH PEAKITUH, TTOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MYyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOonat-, docdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

®[IPUMEHSATH OCHOBHBIC OIEPAIlUU MBICIIUTECILHON NESITCIIBHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHHE, O00O0O0IIeHne, CHUCTEMaTHU3allUul0, BBISABJICHUE



MPUYUHHO-CJICACTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XAMHUYECKUX PEaKIHMid, €CTeCTBEHHO-HAyYHBIE METOABl TMO3HAHUSI —
HaOI0/IeHNE, M3MEPEeHHe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
HaumenoBanmue KoumnuecTBo
JuieKTpOoHHBIE (UG poOBbIE)
pa3xesioB U TeM 4acoB
n/n o0pa3oBaTesIbHbIC PeCypChl
NPOrpaMMblI

Paznean 1. IlepBoHayaibHble XMMUYECKHE TIOHATHS

XUMHA — BaKHasA

00J1acTh
11 €CTECTBO3HAHUSA U 5 but6moreka [JOK
' MPaKTUICCKON https://m.edsoo.ru/7f41837c
TEeSATETPHOCTH
YelroBeKa
12 BemectBa u 15 bubmoteka [IOK
' XHUMHAYECKHE PEAKIIHU https://m.edsoo.ru/7f41837c
Hroro mo pazmemny 20

Pa3znes 2. BakHeiine nmpeacTABUTEN HEOPraHMYECKHUX BellleCTB

21 Bosnyx. Kucnopon. 6 bubmoreka [JOK
' ITousarue 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Iloustue o 3 bubmuorexa [JOK
' KUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c¢
23 l]?[(())ii.Tl:IZCng Op®L. 5 bubmuorexa [JOK
' https://m.edsoo.ru/7f41837c
OCHOBAHUIX
24 | moommmooms g bubmorexa LIOK
' P 9 https://m.edsoo.ru/7f41837c
COEIMHEHUN
Nroro no pazneny 30

Pasznen 3. Ilepunoanuecknii 3axoH u [lepuoanyeckasi cucreMa XUMUYECKUX
ssemeHTOB /I. 1. MenpaesieeBa. CTpoeHne arToMOB. XUMHYECKAS CBSA3b.
OKHuCIUTETbHO-BOCCTAHOBUTE/IbHbIE PEaKIUU

3.1

3.2

[lepnoanueckuii 3aK0H
u [lepuonnueckas
CHCTEMAa XHUMHUYECKUX
anemeHToB [[. U.
Menpene-eBa.
Ctpoenue atoma

XUMHUUYECKAS CBA3b.
OKHUCIIUTEIBHO-

7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
8 bu6moreka IJOK

https://m.edsoo.ru/7f41837¢




BOCCTaHOBUTCIIBHBIC

peakuuun
bu6moreka [JOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
bu6moreka [JOK
OboOmiernue 1 MoBTOpeHHE 3 https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




9 KVIACC

HaumMmeHoBaHue
0 KoaunuecTBo
pa3aesioB U TEM
n/n JacoB
NMPOrpamMMblI

JJyieKTpOHHBIE (UG poBbIE)
o0pa3oBaTesibHbIC pecypChl

Paznen 1. BemecTBO 1 XMMHYECKHE PeaKIIMU
[loBTOpEeHue n

11 yriyOJieHrne 3HaHUI 5 bubmnoreka [IOK
' OCHOBHBIX Pa3JIeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 iii?{iﬁfl:;momn 4 bubmorexa LIOK
' . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PeaKIUuil
DIIEKTPOIUTHYECKAS
13 JTACCOLIAAIHS. 8 bu6mmoreka [JOK
' XHWMHUYCCKHUE PEaKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazneny 17

Pasznea 2. HemeTasibl 1 UX cCO€IMHEHUSA

OO6mas xapakKTepUCTHKA
2.1 XUMHUYECKUX DJIEMEHTOB 4
VIIA-rpynmnsl. ["anorenst

bubmmoteka IIOK
https://m.edsoo0.ru/7f41a636

OO611ast XxapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB
VIA-rpynnst. Cepa u eé€
COETUHEHMUSI

2.2

OO611ast xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB
2.3 VA-rpynnsl. A30T, 7

docdop u ux
COETUHEHMSI
OO611ast xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB

2.4 IVA-rpynmel. Yrnepon u 8
KPEMHUU U UX
COCTUHECHHSI

bu6mmoreka [JOK
https://m.edso00.ru/7f41a636

bu6mmoreka [JOK
https://m.edso00.ru/7f41a636

bu6mmoreka [JOK
https://m.edso00.ru/7f41a636

Wtoro no pazaeny 25

Paszgen 3. Mera/LIbl 1 HX COCIUHEHUSA

31 OO0wue cBoMcTBa
' METAaJIOB

bu6moreka IJOK
https://m.edsoo.ru/7f41a636




392 Baxnelimme MeTauibl U 16 bu6mmoreka I{JOK
' UX COEIUHEHUS https://m.edsoo0.ru/7f41a636
Hroro no pazaemny 20

Paznen 4. XumMus n okpy:kaonias cpeiaa

41 BemectBa n maTepuanbl 3 bu6mmoreka IJOK
' B JKU3HHU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazaemny 3
bubmmorexa [JOK
OboOmiernue 1 MoBTOpeHHE 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 726890861408610707646499642787991539916156533302
Bnagenew LLnpokux TaTbAHa MeHHaabLeBHa

OeicTevTened C18.02.2024 no 17.02.2025
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