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ITepBoHayaIbHBbIE XMMHUYECKHE IOHATHS

[Ipenmer xumun. Ponb XMMUU B KU3HHU Ye€JIOBEKa. XMMHUSA B CUCTEME HAYK.
Tena u BemecTBa. PU3WUECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BeniecTB. [loHsATHE O MeTOMax mo3HAaHHWS B XMMHUHU. UHCThIE BEIIECTBA U CMECH.
CnocoObl pa3aeneHus: CMecen.

ATOMBI WU MOJEKYJIbl. XHUMHUYECKUE 3JIEeMEHTbl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpoCThie U CIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas Gopmysia. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTtaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.



OtHocHuTENbHAS MOJEKYJIsSIpHAsg Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHH.

KomnuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMocCBsI3bp KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI[ BemiectBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHEHUI.

DOU3UUECKUE U XUMHUYECKUE SABJIECHUS. XUMHUYECKasl PEaKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHMs MacChl BEIIECTB. XuMHuUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PeaKLUil (COeAMHEHMs], pa3JIOKEHUS, 3aMEILIEHUs, OOMEHA).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, MpaBuiaMu padOThl B JIabOpaTOpuu U
npuémaMu oOpalilieHus ¢ 1abopaTOpHbIM O00OPYIOBAHUEM, U3YUCHHUE U ONUCAHUE
dbu3MYeCKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHUE
dbuzndeckux (MIaBlIeHUE BOCKA, TassHUE JbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOAbI) U XMMHYECKUX (TOpEHUE CBEYU, MPOKAJTMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCJIOTOMN) SIBJICHUM, HAOII0IeHUE U
OMHMCaHWEe MPU3HAKOB MPOTEKAHHMS XUMUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHHE TUIPOKCU]IA
meau (1) mpu HarpeBanuu, B3auMo eicTBHE *Kene3a ¢ pactBopom cosud meau (I1),
U3y4YEeHHE CIIOCOOOB pPa3feNeHHs] CMECE: C MOMOIIbI0 MarHuTta, (puIbTpOBaHUE,
BbIMIApUBaHUE, TUCTUIUIIMS, XpoMaTorpadus, NPoBeACHHUE OYUCTKU TMOBAPEHHOMN
CONiM, HaOJIOAEHWE W  ONUCAaHUE  pe3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJENEd MOJEKYJ
(1rapocTep>KHEBBIX).

Baxueiimue npeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — 3ieMeHT U mpocToe
BemiecTBO. HaxokneHue kuciopona B Tpupoje, (U3MYECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenue xucimopona. CrocoObI
MOJIYYCHHsI KUCTIOpoAa B JabopaTOpUuM W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoje. O30H — autoTponHas MoAUGUKAIIHS KUCIOPOIa.

TernoBoit >PheKT XUMUYECKON pPEaKIuu, TEPMOXHUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIUIMBO: Yroib M METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MapHUKOBOTO 3 (PeKTa, pa3pyIieHrne 030HOBOTO CIIOS.

Bomopon — nsnemeHnT M mpocroe BemecTBO. Haxoxkaenue Bogopona B
npuposie, Guznyeckue MW XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nony4deHus. Kuciorsr u conu.

MonspHblii 00bEM Ta30B. PacuéThl M0 XUMHUESCKUM yPABHEHUSIM.

Odusnyeckue CBoMcTBAa BOAbBL. Boma kak pactBoputenb. PacTtBOpbL.
HacpilieHHble M HEHACHIMIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 105 BeniecTsa B pacTBOpE. XUMUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.



Ponb pacTBOpoB B mpupojie U B KHU3HU 4esnoBeKka. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccuduxanusa neoprannueckux coenunenuit. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosieoOpasyromniue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. Du3nueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [loyuyeHue OKCUIoB.

OcHoBanus. Knaccudpukauus ocHOBaHMU: IIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHnwkiarypa ocHoBaHuil. Dusznueckue M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kucnot. dusnueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psg aktuBHoctu MetawuioB H. H. Bbekerona.
ITony4yeHnue KucIor.

Conu. Homenkiarypa coneil. @U3n4ecKue U XMMHUYECKUE CBOMCTBA COJICH.
[Tony4enue conen.

I'eneTnyeckas CBSI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHUS KUCIOpOAa B BO3/IyXE, NOJIyUEHHE,
coOupaHue, pacno3HaBaHWE M M3yUYEHHE CBOMCTB KHUCJIOpOAa, HaOI0IeHHe
B3aUMOJECHCTBHS BEIIECTB C KHCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJIEHHE C oOpa3laMud OKCHUIOB U
ONKMCAaHWE HX CBOWCTB, MOJy4YyeHHE, COOMpaHHUE, paACMO3HABAHHE W HU3YUYCHHUE
CBOICTB Bojopoja (TopeHue), B3aumojeiicTBue Bojpopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOACHHE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJb, HCCJIEIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOM
MAaCCOBOM JI0JIEW pacTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBHUE BOABI C METaJIIaMH
(matpueMm ©  KanblueM) (BO3MOXHO  HCHOJIb30BaHUE BHUACOMATEPUAIIOB),
HCCJIeIOBaHUE O0pa3OB HEOPTraHWYECKUX BEHIECTB PA3IUYHBIX KIACCOB,
HaOJIOICHIE M3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYECH,
n3yueHue B3aumojeiictBua okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUMW HEUTpadu3alyH, I[OJyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMM, BBITECHEHUWE OJHOTO METAJUIa APYTHMM W3 PACTBOpa COJIM, PELICHHE
AKCIIEPUMEHTAJBHBIX 3aJlad N0 TeMe «BaxHenmme Kiaaccbl HEOPraHMYECKUX
COCITMHEHUI.

Ilepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenaeneeBa. Crpoenne aTomMoB. XMMHYeCKasi CBS3b.
OKHuCIUTENTBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKH KiIacCU(PUKALMU XUMHUYECKUX dJeMeHToB. [lonarue o
IPYIIax CXOJHBIX BJEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMEIbHbIE METaJlIbI,



raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yloT aM(POTEPHbIE OKCUIbI
Y TUJIPOKCUBI.

ITepnonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX DJIEMEHTOB /I,
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAs  (OPMBI
ITepuonnueckon cuctemsl xumuueckux ieMeHToB JI. . Menneneesa. Ilepuonasl
u rpynnsl. DPuzndeckuil CMBICI IIOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA HU
TPYNIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MennpeneeBa. XapaKTepucTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMUYECKUX CBOMCTB MO TPyINaM U NEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u llepuoguyeckoil cUCTEMbI XUMUUYECKUX
BJIEMEHTOB I Pa3BUTHs Hayku W mnpaktuku. [[. V. MennpeneeB — yd€HbIN H
rpakIaHuH.

Xumudeckass cBs3b. KoBaneHTHass (moJjispHass U HEMOJSIPHAs) CBSI3b.
DIEKTPOOTPUIIATEIBHOCTh XUMUUYECKUX AJIEMEHTOB. MIoHHAas CBSI3b.

Crenenp  okucieHusa.  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iponiecchbl OKUCIEHUS M BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3IoB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJIECHCTBHE
TUAPOKCUAA LHUHKA C pPAacTBOpPAMHM KHCIOT M IIEJOYEH, MPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuy pas3ioKeHUs, COCTUHEHU).

Mesrcnpeomemmnbnie céazu

Peanuzanusa MeXnpeIMETHBIX CBSI3€d IMpU WM3YUYEHHH XHMHHM B 8 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIIOJIb30BaHME KaK OOMHUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SBISIIOIIMXCS CUCTEMHBIMHU JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTecTBEHHO-HAYUYHBIC MOHSATHUS: HAYYHBINH (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHHTE3, KilacCuHKaANUsg, TEPUOJAUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIHU]I,
M30TOMNbI, PAAUOAKTUBHOCTD, MOJICKYJA, AJIEKTPUYECKUN 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €IUHUIIBI
MU3MEpPEHUs, KOCMOC, IUTAHETHI, 3BE€3/1bI, COJHIIE.

buonorus: ¢porocunres, apixanue, ouocdepa.



I'eorpadus: armocdepa, rumpocpepa, MUHEpaNbl, TOpPHbIE MOPOIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XMMHYECKAs peaKIust

ITepnonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX DJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB
XUMHYECKHX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOMNOB, Kalus, KalblLMs M UX
COCIMHEHUM B COOTBETCTBUHU C IIOJIOKEHUEM JJIeMEeHTOB B Ilepuoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIBI XMMHYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALNIMUYECKOW PEUIETKU U
BUJIa XUMUYECKOH CBSI3H.

Knaccuduxanys m HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBAa BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX
COEJIMHEHUM, FTEHETUYECKasl CBSI3b HEOPraHUUYE€CKUX BEIIECTB.

Knaccuduxanys XuMUIeCKUX peakiuil Mo pa3IudHbIM MTPU3HAKAM (T10 YUCITY
W COCTaBy YYacTBYWOIIMX B pEaKIMU BEHIECTB, MO TeIuioBoMy 3¢ dexTy, o
U3MEHEHHUIO CTETICHEH OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHJIOTEPMUYECKHE PEAKLHUH, TEPMOXUMHYECKUE
YpaBHEHUSI.

[lonsitue o ckopoctTH xumMuyeckod peakiuu. [loHsTue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHATHEe O TOMOTEHHBIX U T'e€TePOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsTue 0 xumMuyeckoM paBHOBecuu. DakTopBhI,
BIUSIOIINE HA CKOPOCTh XHMHYECKOW pEAKUUH M TOJIOKEHHE XUMHYECKOIO
paBHOBECHS.

OKHUCITUTENTPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnieHue ypaBHEHH I
OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMKA C  HCIOJB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust NEKTPOIIUTHUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AuccolManvy BELIECTB C Pa3JIMYHBIMH BHUJIAMU
XxuMHu4eckon cBsi3u. Ctenens aucconuanui. CHUIbHBIE U CIa0ble SJIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. Y ciioBUs IPOTEKAHUS peaKMii HOHHOTO 0OMeEHa,
MOJIHbIE M COKpallléHHble HMOHHBbIE YypaBHEHHs peakuuil. CBolicTBa KHCIOT,
OCHOBaHMA W COJE€H B CBETE€ TPEACTaBICHUH 00 DICKTPOIUTHIECCKOM
nucconnanu. KayecTBeHHbIE peakiiuyi Ha HOHBI. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIIIMUA KPUCTAUIMYECKHX PEHIETOK HEOPraHUYECKHX
BEILIECTB — METAJUIOB U HEMETauioB (rpadura W aiamasa), CIOXKHBIX BEIIECTB



(xJopuma HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JCHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHHE DIIEKTPONPOBOIHOCTHU
pPacTBOPOB BEILECTB, IMPOLECCAa IUCCOLMALMU KHUCIOT, IIEJIOYEH U COJer
(BO3MOKHO  KCHOJIb30BAaHME BHUACO MaTe€pUaloB), TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAHUS  peakiuil  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasoKeHUsl, COSUHEHMs), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOINbIO KAauyeCTBEHHBIX pEakIUil Ha HOHBI, pelIeHue
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTansbl 1 uX coeTUHEHH S

OO6mast xapakTepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHUYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoOfieiiCTBME C MeTa/llaMH, HEMeTa/llaMM, Mieno4amu). XJI0pOBOAOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOAOpPOAA HAa OPraHM3M 4YeJoBeKa. BakHeWline XJIopuabl U HX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapaktepuctuka snemMeHToB VIA-rpymnmbel. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue M (u3NUecKue CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, Ppu3nyeckue u
XUMUYECKHe cBoMcTBa. OKCHIBI CEepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (Qu3nUecKue H XHUMHYECKHE CBOMCTBa (0OIIME Kak
NpeCTaBUTENsT Kilacca KHCIOT W cruenuduyeckue). XUMHUYECKHE pPeakiluu,
JeXKalnue B OCHOBE MMPOMBIIUICHHOTO CIOco0a TMOMyYeHHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KucaoThl. CoNM CEpHOM KUCIOTHI, KAYECTBEHHAS PEaKIIUs Ha
cynbdar-uon. Haxoxxnenue cepsl M €€ COeAMHEHW B MpHUpPOAE. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMH cepbl (KHUCIOTHBIE HOK[IH,
3arpsi3HEHHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mrast xapaktepucTuka 37aeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, paCOpOCTPAHEHHE B IPUPOJE,
dusnueckrne 1 XUMHIECKHe CBocTBa. KpyroBopot a3ora B mpuposie. AMMHAK, €ro
dusznueckre 1 XUMUYECKHUE CBOMCTBA, MOTydYeHrue u npuMeHeHne. Conu aMMOHUS,
X (U3MYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyyeHue, (PU3NYeCKue U XUMHUYECKUe
cBolcTBa (0OIlIME KaK TMPENCTaBUTENS Kilacca KUCIOT W crnenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJIEM aMMOHMS B KaueCTBE MUHEPaIbHBIX
yaoOpenuil. XuUMUYECKOe 3arpsi3HEHUE OKPYKaroUIel cpeibl COCIUHEHUSIMU a30Ta



(KUCTIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukauuu (Gochopa, GUMUECKHE MU XUMUYECKHUE CBOMICTBA.
Oxcup pochopa (V) u pochopHas kucinora, pu3ndeckre U XUMHICCKUE CBOMCTBA,
nonyuenue. Mcnonbp3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka snemMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKUCIEHUs.  YTJIEpoJ,  aJUIOTPOIHbIE
Moau(dUKalUM, pacIpoOCTpaHEHHWE B TNpuUpole, (Pu3NUecKue U XUMHUYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepojaa, ux
dbuzndeckue W XUMUYECKHE CBOWCTBA, JIEHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIydYEeHUE W TIPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBbI, CBA3aHHBIE C OKCUJIOM
yraepoaa (IV), rumore3a r1ino00ambHOrO TOTEIUICHUS KIMMAaTa, NTapHUKOBBIM
addekr. YronpHas KucaoTa U €€ coiu, X GU3NIecKue U XMMUYECKUE CBOMCTBA,
nojiydeHue W TnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-UOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COSTUHECHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STAHOJI, IJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOJAOPOAOB (yroib, MPUPOJIHBIA Tra3, HePTh),
NPOAYKThl UX TepepadoTku (OEH3WH), UX POJb B OBITY M TMPOMBIIIIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OenKax, yrieBojgax — U Ux
polii B OKM3HM 4YEJIOBEKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢wusuueckue W XHUMHYECKHE CBOWCTBA, IIOJIyUCHHUE W
npumeHenne. CoenuHeHUs KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuge kpemHus (IV) m kpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHalibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiiemMbl 6€30macHOTO MCIOJIB30BAHMS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE 00pa3IlOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MIPOBEJICHNE KAaYeCTBEHHBIX PEAKIIMN Ha XJIOPHUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHWsI, OIBITHI, OTpaKamIue (U3NUECKHE U XUMHUYECKHE CBOMCTBA
rajoreHoB M HX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUANIOB),
O3HAaKOMJICHHME C 00pa3luaMu XJIOpUIOB (TajJOr€HHIOB), O3HAKOMIIEHHE C
oOpasmlamu  cepbl W €€ COCNMHEHHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPUAITIOB), HAOJIIOAEHUE Mpoliecca OOYTIMBaHUS caxapa Moj JAeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3YYCHHE XHUMHUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIOTHI, IPOBEJCHNE KaUeCTBEHHOM peaKiuu Ha Cyb(ar-
MOH M HaOJIOJieHHWE TMpHU3HAaKa €€ MPOTEKAaHMs, O3HAKOMIIEHHE C (PU3MUYECKUMU



cBoiicTBaMu azota, ¢ochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUATIOB), oOpa3iiaMu a30THBIX U (OCHOPHBIX yAOOpEHUH, MOyYEHHUE,
coOupaHue, paclo3HaBaHUE W U3Y4YEHUE CBOMCTB aMMHaka, MPOBEICHUE
KaueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX IIPOTEKAaHHUsl, B3aUMOIENCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTBI C MEJIbIO
(BO3MO>KHO HCTIOJIb30BAHUE BUJICOMATEPHUAIIOB), M3y4YECHUE MoOJIeJen
KPUCTAIUTMYECKUX PEmETOK anMasza, Tpadura, QyuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHUBOTa3a, MOJydeHHE, COOMpaHHE, paclo3HABAHUE M M3YyUYCHUE
CBOMCTB YIJVICKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX PEAKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkHelme HEeMETaITbl U UX COCIUHEHUSD.

MeTa/uibl 1 MX COEIMHEHUS

OO6mras xapakTepuCTUKa XMMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHUH
ux mnonoxeHus B llepumoguueckont cucremMe xXumuueckux diemeHToB JI. .
MenpeneeBa u ctpoeHusi atToMoB. CTpoeHUe MeTajuioB. MeTtannueckas CBA3b U
METAUIMYECKasi ~ KPUCTAUIMYECKAass  pemeTka.  DIEKTPOXUMHUYECKUM  pan
HaNpsDKeHU MeTaioB. DU3nYecKkue U XUMUYEeCKrue CBoMcTBa MetayioB. OOmue
CIocoObl TONy4eHUs: MeTaioB. [loHATHE O KOpPpO3WM METaIOB, OCHOBHBIE
CrocoObl 3aluUThl UX OT Koppo3uu. CmaBbl (CTajlb, YyTYH, TIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenoynble MeTaiuibl: MOJIOKEHHE B llepronnyeckol cUCTeME XUMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpO€HHME HX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCuapl u
TUAPOKCUABl HaTpuss M Kanus. lIpuMeHeHHe IIeIOYHBIX METAJUIOB U HUX
COE€IUHCHUH.

[[leoyHO3EMENBHBIE METAJUIBI MAarHMM W KajJdbLUWM: IIOJOKEHUE B
[Tepuognueckoit cucreme xumuueckux sneMeHToB J[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJeHue B npupoje. Guznueckue u XuMUYECKUE CBOMCTBA MarHUS
U Kanblus. Baxuelmume coequHeHHs KalblUs (OKCHUI, TUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHESHHUSI.

AJIFOMHUHUMI: NIOJIO)KEeHUE B [leproanueckon cCucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToma, HaxOXJcHHE B mpupoae. Pusnueckne u
XUMHUYECKUE CBOMCTBA alfOMHUHMSA. AM(OTEpHBIC CBOWCTBA OKCHJIa U THIPOKCHIA
ATIOMUHUSL.

Keneso: nmonoxenue B [lepuoandeckoit cucTeMe XUMHUYECKUX 3J1€MEHTOB /.
. MengeneeBa, CTpoeHUE aroma, HaxoxiaeHue B mnpupoge. Dusnueckne u



XHUMUYECKHEe CBOMCTBA kene3a. Okcusl, TuaApokcu sl u conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME C oOpa3laMM METAJIOB U CIUIaBOB, UX (PU3HYECKUMHU
CBOICTBaMH, H3yY€HHUE  PE3YJbTaTOB  KOPPO3UU  METAIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHUS OKCH[IA
KJIbIIUS W HATpUsi C BOJOM (BO3MOXHO UCIIOJIb30BaHUE BHUEOMATEpPUAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BO3MOXXHO  HKCIIOJIb30BaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha WOHBI: MarHus, Kajbllvs, aTIOMUHUS, I[IMHKA, Keje3a
(IT) u xeneza (II1), meau (I1), HaGnrOEHUE U OMTUCAHUE MPOIECCOB OKPAIIUBAHUS
IIaMEHU WOHAMHU HATpUs, Kalusig U Kaiblusl (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HCClieJOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCH]IA ATIFOMUHUS
U TUAPOKCHUA IIUHKA, PEIIEHNEe SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxuelume
METaJUThl U UX COCAUHEHUS.

XuMHSA U OKpY Kaolas cpeaa

BemectBa u Marepuasibl B IMOBCEIHEBHOW >KM3HU 4eloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuil B ObITy. [lepBas momols mpu
XUMUYECKUX 0KOTaX U OTPaBIECHUSAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpY’Karoliew cpennl (MpeaesibHas I0mycTHMast
KOHLeHTpauus Bewects, nainee — [1/1K). Poias xumuum B penmieHnn 3KOJI0THYECKUX
poOIeMm.

Xumuueckuii IKCnepumenm:

U3y4yeHre oOpa3lloB MaTepuasoB (CTEKIJIO, CIJIaBbl METAJUIOB, MOJUMEpPHBIC
MaTepualbl).

Mesrcnpeomemmnbnie céazu

Peanuzanusa MexXnpeIMETHBIX CBS3€l MpH HM3y4YEHUM XMMUU B 9 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIIOJIb30BaHME KaK OOMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHH, SBIAIONIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4dHBIM (DakT, rumores3a, 3aKoH,
TEOpHWs, aHaldu3, CHHTE3, KIacCUPUKaALUA, TMEePUOJIUIHOCTh, HAOII0IEHNE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MapHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAITBI.

®u3nka: Marepus, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIN 3apsi, MNPOBOJAHUKH,
MOJYNIPOBOJAHUKH, JIUDJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TENO0, OOBEM,
arperatHoe COCTOSIHUE BEIlleCTBa, I'a3, PACTBOP, PACTBOPUMOCTb, KpUCTAILINYECKAs



peméTKa, CIiaBbl, (GU3UYCCKUE BEIMYUHBI, CIMHUIBI H3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3 161, COJHIIE.
buonorus: ¢potocunTes, npixanue, duocdepa, s3KocucremMa, MUHEPAIbHbBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIIECTBA.
I'eorpadus: armocdepa, rtuapocdhepa, MUHEpAIbl, TOPHBIE MOPOIHI,
TOJIC3HBIC MCKOIIaeMble, TOIIJTUBO, BOTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJabTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUralOTCS B XO0J€ OOY4YeHHs XMMHUU B €AMHCTBE Y4YEOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B
oOlllecTBe TMpaBWJIaMHM W HOPMaMHU TIOBEACHUS M CHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yabTaThl  OTPAXAlOT  TOTOBHOCTH  OOYyYaroIIMXCs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAUUA W
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YaCTHU:

1) IATPHOTHYECKOTO BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICAWIO0, TOHMMAaHUA 3HAYEHUS XUMHYECKOW HAYKHM B KU3HHU
COBPEMEHHOI'0 00IIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOM HWH(MOpMaIUE o
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSAX MHUPOBOM U OTEUECTBEHHON XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 00IIECTBa;

2) IPa:KIaHCKOT0 BOCIIUTAHMSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATHUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOHM,  y4eOHOWCCIIEOBATEIbCKOM,  TBOPUYECKOM W JAPYrMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENBHOCTU MPH
BBITIOJTHEHUU y4YEOHBIX, TI03HABATENbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIPOIECCe DTONM Yy4eOHOM JeATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULHH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HIEHHOCTH HAYYHOI'0 TO3HAHMSL:

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XMMUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM M COCTAaBIISIIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS TPUPOJBI, B3aHUMOCBS3SIX YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEIbHbIE MOTHUBBI, HAMPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBbIC JUIsI OOBSCHEHUS HAOII0Ia€MBbIX IPOIECCOB U SBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJbTYphl, B TOM 4YHUCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ y4eOHBIMM TEKCTaMHU, CIPaBOYHOU



JUTEPATypOr, JTOCTYIMHBIMH TEXHUYECKHMMH CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHWIO, JI0003HATEIIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  caMOOOpa30BaHUIO, TMPOEKTHOM U  HUCCIEI0BATEIbCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOyYCHHS B
JIATbHEUIIIEM;

4) hopMHUPOBAHNS KYJIbTYPBbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJICHHSI AIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO IPpo(deccrii U Tpya pa3IudHoOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUsS TMPEAMETHBIX 3HAHWUW TI0 XWMHH, OCO3HAHHBIA BBIOOD
UHAVUBUAYATBLHON TPACKTOPHH MPOJTOKCHHUS 00pa3oBaHus C YUETOM JTMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCCUOHAIBHOM JeATeIbHOCTH U Pa3BUTHS HEOOXOJIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOo(dEeCCHOHATBHOMN Cpejie;

6) 3K0JIOrHYeCKOT0 BOCIIUTAHUA:

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHUE K TPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, IIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
bU3UYIECKOMY M TICUXHYECKOMY 370pOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBujI OE301IaCHOTO TTOBEJICHUS TPpH paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIIHIX,
YTPOXKAIOMINUX 3I0POBBIO M )KHU3HHU JIFO/ICH;

CITIOCOOHOCTH MPUMEHSTH 3HAHUS, TOJIydaeMble MPU HW3YUYCHHH XHMHUH, IS
pELIeHUS 3a/1a4, CBSA3aHHBIX C OKPY>KarOIeH IPUPOTHON CPEAOM, IS MTOBBILICHUS
YPOBHS  DKOJIOTHYECKON  KYJIbTYpBl, OCO3HAHHS TIJI00AbHOTO  XapakKTepa
AKOJOTHUYECKUX MPOOJIEM M IMyTeH WX PEIICHHUS TOCPEICTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COIUAJIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMeTanmpeaMETHBIX pe3yJIbTATOB BBIACIASIOT 3HAYMMbBIC IS
dbopMUPOBaHUS MHUPOBO33PCHHUS  OOIIEHAyYHbIC TOHATHS (3aKOH, TEOpPHS,
MIPUHIIAII, TUIIOTE3a, (aKT, CHCTEMa, MPOIECC, SKCIIEPUMEHT M JIPYToe.), KOTOPhIe
HCITOJIB3YIOTCS B €CTCCTBCHHO-HAYUYHBIX YYEOHBIX IpPEAMETaX W ITO3BOJISIOT Ha
OCHOBE 3HAHHM M3 ITHUX IPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O IETOCTHOM



HAay4YHOW KapTHUHE MHUpPa, U YHUBEpCAIbHbIC YueOHbIE NeUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOpbIE OOeCneunuBaT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

ba3oBble JJornyecKkue 1ecTBUMA:

YMEHHUS HWCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHHUU
3HAHUU: PACKPBIBATH CMBICI XUMUYECKHX TMOHSATUN (BBIACIATh WX XapaKTEpPHbIC
NPU3HAKK, YCTAHABIMBATH B3aMMOCBS3b C JPYTUMU TOHSTHUSMH), HCIOIB30BATh
MOHSTHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEHIECTB M XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkACHUS (MHAYKTUBHBIC, ICTYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHATh B TIpPolleCCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeMETHbIC), CAUMBOIMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4Yeckas ¢dopMmysia U YpaBHCHUE
XUMHUYECKOW peakiuu — MpU pelIeHuH yueOHO-TI03HABATENbHBIX 3a/1ay, C yU4ETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCaX U SIBJICHUSX.

Ba3oBble ucciaeaoBarTe/bCKHe A1eHCTBYA:

YMEHHE UCIOJb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI I (POPMUPOBAHHS TUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONBITa MO IUIAHUPOBAHUIO, OPTraHU3AMH U TPOBEICHHUIO
VYCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOII0maTh 3a XOJOM IpoIriecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3ysbTat, (GOPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 mpojeraHHol padorte.

Pa6ora ¢ unpopmanmueii:

yMEHUE BBIOWpaTh, aHATWU3UPOBATH W HWHTEPIPETUPOBATH WH(OPMAIUIO
Pa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX UCTOUYHHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
nocobusi, pecypcbl MHTepHETa), KPUTUYECKHU OLECHHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHUE NPHUMEHSTh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JUIsl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPENEIEHHOr0 TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O UCIIOJIb30BAaHUS PA3TUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBbHYIO OPMY MpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayl HECIOXHBIMH CXEMaMH, JuarpaMMami,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOH W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSIHHUE OKPY’KaoIIEeW MPUPOIHON
Cpelbl.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe e CTBHSA:

yMEHHUSl 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JIUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMoh TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYUYEHHbIE  PE3yJIbTaThl  [MO3HABATEIbHOU
NESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaxX; JieJaTh MPE3eHTALHIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO HKCIepUMEHTa (1abopaTOpHOTO OMBITA,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYyJAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COIIACOBAHMUS
no3uiuil (o0cyXxneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbD», KOOPJAMHAIIHUS
COBMECTHBIX JECHCTBHI, ONpPENEICHUE KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe 1eCTBHUSA:

YMEHHUE CAMOCTOATEIBHO OINPEAENATh LENH JESITEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNBHOCTD, BEIOMpaTh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pelieHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEJIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA NIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIyYEHHsI HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pPE3yJIbTaTa 3asBICHHON LIEIU, YMEHUE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUH 3aJaHUM.

HNPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3YJbTATOB IO OCBOCHHUIO 0053aTEIbHOrO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QeaepanbHO paboyeil mporpaMMonu,
BBIICJIAIOT: OCBOCHHbBIE OOYYAOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBuil, crnenuduyueckue i OpeAMETHOM o0macTu  «XUMHS», BUJBI
JNESITEIIbHOCTA 10  TOJYYEHHIO HOBOTO  3HAaHWUA, €ro  HWHTEPHPETALUU,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalUSX.

1) popmupoBaHKe MepBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHHM
O BEIIECTBAaX, HUX MPEBPALICHUAX U NPAKTUYECKOM NPUMEHECHUHU;, OBJIAJICHUE
MOHATUHHBIM allapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

2) oco3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKOW HAYKH Kak
obnactu COBPEMEHHOTI0 €CTECTBO3HAHMS, XUMHUYECKUX MPEBPALLICHUI
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBbI MHOTHUX SIBJICHUU )KUBOU U
HEXUBOW TMPHUPOJBI; YIIIyOJeHUE MPEACTAaBICHUM O MaTepuajbHOM EJIUHCTBE
MHPA;

3) oBjazeHHE OCHOBAMHM XHMHUYECKOH TI'PaMOTHOCTH: CIHOCOOHOCTBIO
aHAJM3UPOBAaTh U OOBEKTUBHO OIICHWBAThH >KM3HCHHBIC CHUTYAIlMH, CBSI3aHHBIC C
XUMUEH, HaBbIKaMU OE€30IaCHOr0 OOpalleHusi ¢ BElIeCTBAMH, HCIOJIb3yEeMbIMU B
MMOBCEJIHEBHOM W3HHW; YMECHUEM AHAIM3UPOBATHh U IUIAHUPOBATH DKOJIOTHYECKHU
0e30MacHOe MOBEJICHHE B IEJISTX COXPAHEHUS 3JI0POBBS U OKPYKAIOIIEH CPe/Ibl;

4) ¢dopmupoBaHHE YMEHHH YCTaHABIMBATh CBSI3W MEXIYy peaabHO
HAOII0JaeMBIMU XMUMUYECKUMH SIBJICHUSIMH U TPOIECCAMH, TPOUCXOIANIUMUA B
MUKPOMHpPE, OOBSACHITH MPUYUHBI MHOT000pa3us BEIIECTB, 3aBUCHUMOCTh HX
CBOMCTB OT COCTaBa M CTPOCHUS, & TAKKE 3aBUCHUMOCTH IIPUMEHEHHUS BELIECTB OT
UX CBOMCTB;

5) mpuoOpeTeHHEe OMbITa HCIOJB30BAHHUS PAa3IUYHBIX METOIO0B H3yYEHHUs
BEIIIECTB: HAOIIOMCHMUSI 3a WX IPEBpAICHUSIMHU TPU TMPOBEICHUH HECIO0KHBIX
XUMHUYECKUX DKCIIEPUMEHTOB C MCIOJb30BaHUEM Ja00OpaTOPHOTO 000OpYI0BAHUS U
IpuOOPOB;

6) dopmupoBaHHE MPEACTaBICHHA O 3HAYCHHH XHMHUYCCKOH HAyKH B
pelIeHHd  COBPEMEHHBIX  DKOJIOTHYECKMX IpobiieM, B TOM 4YHCIE B
MPEIOTBPAIICHIH TEXHOTCHHBIX U AKOJOTHYECKUX KaTtacTpod;

7) s CACHBIX W CIIA0OBUAAIIMX OOYYaIOIIMXCS: BJIAJICHHE IPaBHIIAMHU
3aIUCH XUMHYECKUX (OPMYJT C HCIOIb30BAaHUEM PElbe()HO-TOUCTHON CHCTEMBI
ob6o3nauenuit JI. bpaiins;

8) misg o0ydaromuxcsi ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3J0POBBS, IS
WHBAJINIOB, JE€TCH WHBAJIWJOB: BJIAJCHHE OCHOBHBIMH JIOCTYIIHBIMH METOJaMH
HAYYHOTO MO3HAHMUS, HCIIOJIb3YEMbIMU B XUMUHU.

K konity o0ydenus B 8 kjacce npeMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCS] YMEHMIM:

e PACKPBIBATh CMBICJI OCHOBHBIX XHMHUYECKHUX TMOHATHUW: aTOM, MOJEKYyJa,

XAMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U



MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10Js1 XUMUYECKOr0 JIEMEHTa B COEIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENIEHBb
OKHCJICHUS, XUMHUYECKasi peaxkuus, KiacCUPUKAIUs peakiuil: peakiuu
COCIMHECHUSA, PEaKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, pPEeaKIuu
o0OMEHa, HK30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU 3P (EKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAaAUYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIPHAS KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PAcTBOP, MAaccoBas J0Jsl BEIIECTBA
(MpoI1eHTHAsT KOHIIEHTPAIIKsI) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TMOHSATHA U
MPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISI COCTaBJICHUS (hOpPMYJT BEIIECTB
Y YPaBHEHUN XMMHUYECKUX PEAKIUi;

e OTIPEJICIIATh BAJICHTHOCTh AQTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHCHMUSIX,
CTENEHb  OKWCJICHHMS  DJJIEMEHTOB B  OWHApPHBIX  COEIUHEHHUSIX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJCHTHAas MW HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepuommueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMUMAHWE NEPUOJNYECKONM 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT MX mojioxkeHus B Ilepuomgmyeckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaapo;

e ONIUCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy I[lepuonnyueckoi
CUCTEMBbl XHMMHMUYECKUX OJJIEMEHTOB: pa3iuyaTh IOHATHUS «TJIaBHas
noarpynna (A-rpynma)» u «mododHas noarpymnma (b-rpymnma)», maneie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHYeckux siaemernToB [J[. .
MenzaeneeBay € YHCIOBBIMM XAapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij s/pa, o0IIee YUCIO0 IEKTPOHOB
U pacipeiesICeHUE UX MO 3JIEKTPOHHBIM CIOSIM);

o KJIACCU(PUITMPOBATh XMUMHYECKHE DJIEMEHTHI, HECOPTraHWYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBy Y4YACTBYIOLIMX B pEaKIuu
BEIIECTB, MO TEIIIOBOMY D (DEKTY);

e XapaKTEpHU30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHUE IPUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



e IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIIPOTEKAHUSA XUMHYECKUMX NPEBpALlCHUNA B
PAa3JIUYHBIX YCIIOBUSIX;

 BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MAacCOBYIO JIOJIF0 XMMMYECKOTO 73JIeMeHTa 1o (GopMyse COeIUHEHHS,
MAacCOBYIO JOJIIO BEIIECTBA B pacTBOpPE, NPOBOAUTH pPACYETHI IO
YPABHEHUIO XUMUYECKOW PEAKIIUU;

e IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHOU AEATEIPHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCU(PUKAINIO,
BBISIBIICHUE TPUYMHHO-CIEACTBEHHBIX CBA3E€M — JJI1 U3YyYEHHUS CBOWCTB
BEIIECTB M XUMHWYECKHX PpEaKIMi, €CTECTBEHHO-HAyYHbIE METObI
NO3HAHUS — HAONIOIEHHE, W3MEpPEHUEe, MOJEIUPOBAHHUE, HKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

e CJICJIOBAThH MPaBHUJIaM TOJb30BAHUS XUMHUYECKON MOCYI0U U J1a00paTOPHBIM
o0opyJoBaHMEM, a TakXKe IMpaBuiaM oOpalieHusi C BelIeCTBAMU B
COOTBETCTBUM C MHCTPYKIIMSIMM TIO BBITIOJIHEHUIO J1a0OpPaTOPHBIX
XUMUYECKUX ONBITOB M0 TIOJYYCHHUIO U COOMpaHUI0 Ta3000pa3HbIX
BeUIECTB (BOJOpPO/JA U KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
ONpEeAEIEHHON MACCOBOM J0JIEW PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOJUTh XMMHUYECKUE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PAaCTBOPOB
IeJI0Ue U KHUCIOT C MOMOINbI0 MHAMKATOPOB (Jlakmyc, (eHomndraienH,
METWJIOPaHX U IPyTHUe).

K xoniy oOyuenus B 9 Kiacce npeamMeTHbie pe3yabTaThl HA 0a30BOM YpOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XHMHUYECKHUX [IOHATHW: XUMUUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJlb, MOJSIpPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKASA IUCCOLMALMA, PEAKIUU HOHHOIO
oOMeHa, KaTaluM3aTop, XWMHUYECKOE paBHOBecHE, OOpaTUMble W
HeoOpaTUMBIE pEaKlUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUH,
OKUCJIMTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHME U  BOCCTaHOBJICHHUE,
ajioTponus, am(pOTEepHOCTh, XUMHUYECKasd CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJUIM4ecKasi), KpUCTaJIM4yecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHWUYECKOM pEAKUHH, MPEIEIbHO JOMyCTUMAas
koHueHtpauus [1JIK Beniectna;

 WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX TMOHATHU U
MPUMEHSATH 3TU MTOHATUS IPU ONMCAHUH BEIIECTB U UX MPEBPALCHHUI;



e ICTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsI COCTaBJIeHUsI (POpMyIT BEIIECTB
1 YPAaBHEHUU XUMHUYECKUX PEAKIIUN;

e ONIPE/ICIISITh BAJIEHTHOCTh M CTENEHb OKUCJCHHS XMMUYECKUX JJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAIIEHKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIAacCy COEIMHEHUW 1o QopMmyiaM, BUJ XUMUYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmyre, XxapakTep cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHHH, TUN KPHUCTAJUIMYECKON
pEILIETKM KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbICa Ilepuognueckoro 3axona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHME: ONHUChIBATH U XapaKTepHU30BaTh
Tabnnunyo Gopmy [lepuoandeckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuuath TOHATHUS «TrJaBHas mnoiarpymnmna (A-Tpynma)» u «rmoOoudHas
noarpynna (b-rpynma)», manbie W OOJbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKONW Tabnuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpesieieHue HMX 0 DJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MaJlbIX NEPUOJIOB U IIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

o KJIACCU(PUIIMPOBATh XMUMHYECKHE DJIEMEHThI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peaklUuH (M0 YUCIYy U COCTAaBy YYACTBYIOLIMX B pEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 W3MEHEHHIO CTETCHEeW OKHMCIIEHUS
XUMHYECKHUX JIEMEHTOB);

e XapaKTEepHU30BaTh (OMUCHIBATh) oOOHME U CcHElUPUYECKUEe XUMUYECKUE
CBOMCTBa TIPOCTBIX U CJOKHBIX BEIIECTB, MOATBEPXKAAsi OMNUCAHUE
IIPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKIU;

* COCTaBJISATh YPABHEHUS JIEKTPOIUTUYECKON JUCCOUUALMU KUCIIOT, IIEJI0Yen
U COJIeH, TIOJTHBIE W COKpAIIEHHBIC YPaBHEHUS PEAKIMii MOHHOTO OOMEHa,
YPaBHEHUSI PEaKUUW, IMOATBEPKAAIOIINX CYLIECTBOBAHUE T€HETUUYECKOU
CBSI3M MEX/ly BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

e PACKpBIBATh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUHI
TIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3THX PEaKIUi;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWUS,
BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKHX MPEBPAUICHUN B PAa3JIUYHBIX
YCIIOBUSX;



¢ BEIYUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIECTB,
MAacCOBYIO [IOJIF0 XHMHYECKOTO dJeMeHTa Mo (opMmyie COeTUHEHHUS,
MacCOBYIO [IOJII0 BEIIECTBA B pacTBOpPE, MPOBOAUTH pPAaCU€Thl IO
YPaBHEHUIO XUMHUYECKOI peakinu;

e COOMIOAATh MpaBUjla MOJIB30BAHUS XMMHUECKON MOCYAOH M J1ab0paTOpHBIM
o0opy/nOBaHMEM, a TakKXe TMpaBwia oOpallleHuss C BelIleCTBaMU B
COOTBETCTBHM C MHCTPYKLIMSMH IO BBIOJHEHUIO J1ab0OpaTOpHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHUIO U COOMpaHHUIO Tra3000pa3HbIX
BEIECTB (aMMHUaKa M YIJIEKUCIIOro ras3a);

¢ IPOBO/INTH PEAKIIMH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM IMyTEM XJIOPHI-, OpPOMHI-, HOIWI-,
kapOoHat-, ¢ocdar-, cuiaMkKar-, Ccyiab(ar-, THUIPOKCHA-UOHBI, KATHOHbI
aMMOHHUS W HMOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

o IPUMEHSATHh OCHOBHBIE OIEPAIH MBICIUTEIHHON ACSITEIFHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMATH3alllui0,  BBISIBICHUE
NPUYNHHO-CIICJICTBEHHBIX CBSI3€d — JJII W3YYCHHUS CBONCTB BEIIECTB H
XAMHYECKUX PEaKIHid, €CTECTBEHHO-HAyYHbIE METOAbl TIO3HAHUS —
HaOJII0/IeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIIEPUMEHT (pealbHbIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
Ne HaunmeHoBaHMe pa3iesioB U Komrecrso uacos eKTponHbIe (U ppoBLIC)
/i TeM HPOrpaMMBI Beero KounrpoabHbie IIpakTnueckue o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Paznen 1.1lepBoHayajibHble XMMUYECKHUE TOHATUSA
XuMus — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bubmmoreka [JOK
MPAKTUYECKOU JIEATEIILHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
peakiuu https://m.edso00.ru/7f41837¢
Hroro no pazaeny 20
Pa3znea 2.Baxkneiinmue npeacrtaBuTe M HEOPraHU4eCKUX BellecTB
21 Bosznyx. Kucnopon. [lousitue 5 bubnuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢c
99 Bonopoa. [Tonsatue o kuciorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
Boga. PactBopsr. [TonsTue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [IOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3zpnen 3.1lepuoanyeckuii 3axkon u Ilepnoanyeckas cucrema xumnueckux 31eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUN

3.1

[Iepuoanueckuit 3aK0H U

7

bu6mmoreka [JOK



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

IIepunonnueckas cucrema
XUMUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

3.2 0 8 bu6mmoreka [JOK
' KUCIHUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKIII/II/I
1 15 bu6mmoreka [JOK
TOTO 1O pasiieity https://m.edsoo.ru/7f41837c¢
p 3 bu6mmoreka [JOK
C3CPBHOC BPCMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KoimmyecTBo yacos DJIeKTPOHHBbIE
HaumenoBanue pa3iesioB u TeM uugpoBbie
Ne o/m P Konrpoabsubie | IlpakTuyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3znen 1.BemiecTBO 1 XUMHUYECKHE PeaKIMH
11 [ToBTOpEeHue u yriyOiaeHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIIMUTHYECKAs TUCCOLTHALIHS. 8 1 1 bubnuoreka [IOK
' XHUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2.HemeTa 1Ll M UX COeIMHEHHS
OO6mrast XapaKTepUCTUKA XUMUYECKHUX bubnuoreka [IOK
2.1 4 1
anemeHToB VIIA-rpynmnsl. ["amorenst https://m.edso0.ru/7f41a636
OO011as XxapakTepUCTUKAa XUMUYECKIX
2.2 anemeHnToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PYIHRL 2P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMHYECKIX
2.3 aneMeHToB VA-rpynibsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COEMHEHUS
OO01as XxapakTepUCTUKAa XUMHYECKIX
2.4 anemeHToB [VA-rpynmnsl. Yrinepoa un 8 1 2 bubmmorexa [IOK
' . by ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
Hroro no pazneny 25



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

Paszgea 3.MeTajiibl M UX COeIMHEHUA

N bubnmoreka [JOK
31 Obmme CBOHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime MeTaiuiel ¥ KX COEIUHEHUS 16 httos://m.edsoo.ru/7fA1a636
Wroro mo paznerny 20
Pa3znen 4. Xumus u okpy:kamomas cpeia
41 B CTBa U MaTepHAaJILI B )KU3HU YEJIOBEKA 3 bubmmorexa HOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 3
p BHOE BDEMS 3 bu6mmoreka [JOK
esep P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacoB DJIeKTPOHHBbIE
Ne uu@ppoBbIe
Tema ypoka KonrpoJubusblie | IIpakrnuyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Posib XuMHM B )KU3HU YEJIOBEKA. 1 bubmmoreka [JOK
Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 ITousatre 0 MeTOax IMO3HAHUSA B XUMHUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B
3 J1a00paTOpHUH U IPUEMBI 0OpaIleHs ¢ J1a00paTOPHEIM 1 bubmiorexa [OK
patop p p patop https://m.edsoo.ru/ff0d23dc
00opyI0BaHHEM»
4 Yucteie BemecTBa U cMecH. CriocoObl pa3aeneHus 1 bubnuoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [Ipaktuueckas pabora Ne 2 «Paznenenue cmeceit (Ha 1 bubnuoreka [IOK
MpUMEPE OYMCTKH TOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI M MOTIEKy kI 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE FJIEMEHThI. 3HAKU (CHMBOJIBI) 1 bu6nmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIIOKHBIE BEIIECTBA 1 bubnnorexa [JOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YUEHHUE 1 bubmorexa [OK
yp yi https://m.edsoo.ru/ff0d2d50
10 3aKOH OCTOSHCTBA COCTaBa BEIECTB. XUMHUYECKas 1 bu6mmoreka [JOK

(dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

9JICMCHTOB

1 OtHocutenbHast aToMHasg Macca. OTHOCUTEIIbHAS bubmuoreka LIOK
MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIs1 XMMHUYECKOT0 3JIEMEHTA B bu6mmoreka [IOK
COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Monb. MosnsspHast macca E;ISSH/I;I;T: di?)(i—.{rfj)/}:fo 45230
14 DU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMHYECKas bubnuoteka [IOK
peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yClnoBHs NPOTEKaHUS XUMHYECKUX bubnuoreka [IOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHS MacChl BEMIECTB. XMMHYECKUE bubnuoteka [IOK
YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdecTBa, MacChl BEIIECTBA 10 bubnuoreka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKIIHA https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMu4IecKux peakiuii (COeTuHEHN, bubnuoreka [IOK
paslioKeHUs, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4Y€HBIN-3HIIUKJIONECIUCT. bubnuoreka [IOK
O06o00611eHre U crucTeMaTu3alus 3HaHu | https://m.edsoo.ru/ff0d40c4
20 KonTponbnas pabota Nel no Teme «BemiectBa u bubnunoreka [IOK
XUMHUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Bozmyx — cmecs razos. Cocras Bo3yxa. Kuciopon bub6nuoreka LIOK
— 3JIEMEHT U NpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 ®u3NUecKre U XUMUYECKHE CBOMCTBA KUCIOPO/Ia bubnunoreka [IOK
(peakuuu oxucienus, ropenue). [Tonstue 06 oxcuaax https://m.edsoo.ru/ff0d4614
23 CriocoObI OyueHUst KUCIOPOa B JIa0opaTOpHH U bubnunoreka [IOK
pOMBIIIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
24 TennoBoit 3 GekT XUMUYECKON peakIiK, TOHATHE O bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TCPMOXUMHUYCCKOM YPAaBHCHUU, DK30- U
OHAOTCPMHYCCKUX PCAKIIHUAX

https://m.edsoo.ru/ff0d4790

o5 TormBo (HedTh, yroib u MeTaH). 3arps3HeHNe bubnuoreka [IOK
BO3/IyXa, CIIOCOOBI €ro MpeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 mo Teme «I[lomyuenue u bubnuoreka [IOK
coOupaHue KHCIOPOJa, M3YYCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

97 Boxopon — aneMeHT 1 mpocToe BEHIECTBO. bubnnoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

08 DuU3NYECKUE U XUMHUYECKHE CBOKMCTBA BOJIOPO/IA. bubnuoteka [IOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnuoteka [IOK
29 [TonsATHE O KUCIOTAX U COMSIX httos://m.e dsogru 15045042
30 Crioco0bl ToJTy4eHHsT BOAOPO/Ia B Ta00OpaTOpun E;iﬂ;;lr?f: diic?r(u)/lff 0d4ddo

31 [Tpaktuueckas padora Ne 4 mo teme «Ilomydenne u bubnuoreka [IOK
cobupanue BOJOpOa, U3yUYCHHUE €0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MoutsipHblii 00bEM Ta30B. 3aKOH ABOTaJIpoO E;IFZH;I;T: diic?r?/lf(f 0d5426

33 Brranciienus 00b€Ma, KOTMYSCTBA BEIISCTBA T'a3a 110 bubmuoteka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEIECTBA MK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brrunciaenus 06LéMOB"1"aSOB no ypaBHerno peakuuu bubnuoreka [IOK
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIIEHUH Ta30B https://m.edsoo.ru/ff0d5708

35 Ou3nyecKue U XMMUYECKUE CBOWCTBA BOJIbI bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a

. bubnunoreka [IOK
36 CocraB ocHoBaHui. [ToHssTHE 006 MHAMKATOPAX httos://m.e dsocilru 16005962

37 Bona xak pactBoputens. HacbienHsie u bubnunoreka [IOK

HCHACBIIICHHBIC pACTBOPHI. MaccoBas 1015 BelllecTBa

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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B pacTBOpe

[Ipaktuyeckas paborta Ne 5 mo Teme «IIpurorosnenue

bu6mmoreka [IOK

38 . . .
paCTBop?B C OmpeAeNEHHON MacCOBOM oIe httos://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBA

39 KontponsHas padota Ne2 o teme «Kucnopo. bubnuoreka [IOK
Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTas, KiacCU(pUKaIusi, HOMEHKIaTypa bubnuorexa LIOK

AR ’ H P https://m.edsoo.ru/ff0d664e
[Tonyuenue u XuMHUYECKHE CBOMCTBA KUCIOTHBIX, bubnuoreka [IOK

41
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHMs: cOCTaB, KJlacCUpUKaIUsi, HOMEHKIIaTypa bubnnorexa LIOK

' ’ L, P https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHU4YeCcKue CBOMCTBA OCHOBAHUI Bubnrorexa LIOK
4 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kiaccudukaims, HOMEHKIATypa Bubnnorexa LIOK
’ ’ Hh P https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnue u XuMu4ecKkre CBONCTBA KUCIOT Bubmnorexa LIOK
Y https://m.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKIATypa, CIIoCOObI bubnuoreka [IOK
MOJIyYEHUs, XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTueckas pabota Ne 6. Pemenue

47 BKI:JHC I/IMeHTaJ'II;HBIX 3aa4 o Teme «OCHOBHBIE bubmuorexa LIOK

3 A . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHUUECKUX COCAMHEHUI»
I'enernueckas cBs3bp MEXAY KilacCaMU bu6nuoreka LIOK

48 .

HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK

49 i
O00011IeHIE U CUCTEMATH3ALU 3HAHUI httos://m. edsoo.ru/00ad9ch?

50 KonrtponbHas padora Ne3 o teme "OcHOBHBIE bubnuoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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KJIaCChl HEOPTaHUYECKUX COCTMHEHUN"

https://m.edsoo.ru/00ad9ela

51 [lepBbIie MOMBITKY KJIACCU(PUKALUN XUMHIECKUX bubmuoreka LIOK
31eMeHTOB. [IoHsATHE O TpyIITax CXOAHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3axoH u [lepuoanueckas cuctema bubnuoteka [IOK

52
xuMmudeckux aneMenToB . 1. Menneneesa https://m.edsoo.ru/00ada52c

53 [Tepuoapl, TpymIb, 1O TT6I bubmorexa [OK

PHOZBL, TPYIIITHL HOATPYT https://m.edso0.ru/00ada52¢c
bu6mmoreka [JOK

54 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTombl

P Aep https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0YE€K aTOMOB
55 anemenToB [lepuoamueckoii cucremst J{. 1 bubmorexa [IOK
p o https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepucTHKa XUMHUYECKOTO DJIEMEHTA 110 €T0
56 rojoxkeHuto B [lepuoanueckoit cucreme JI. U bubmiorexa [OK
P o https://m.edsoo.ru/00ada824
MeuneneeBa
3nauenue [leprnoanueckoro 3akoHa AJisl pa3BUTHUSA
57 Hayku u nipaktuku. 1. 1. MenaeneeB — y4EHbIil bubmorexa [IOK
Y P RO A 4 ’ https://m.edsoo.ru/00ada9d6e
MeJIaror U rpaK1aHuH

58 PesepBHbIit ypok. O600IIEHNEe ¥ CHCTEMAaTH3aIus bubnuoreka [IOK
3HaHu# / Beepoccuiickas nmpoBepouHas padoTta https://m.edsoo.ru/00adb33c
Kontponbnas padota Ned o teme «CtpoeHue aToma.

59 Xumudeckas cBs3b» / Beepoccuiickas nmpoBepouHast Bubmmorexa LIOK

P pOBEp https://m.edsoo.ru/00adb486
pabora

50 DNEKTPOOTPUIIATEIILHOCTh AaTOMOB XUMHUECKHUX bubnunoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

61 HNonnas xumuyeckas CBsI3b bubmmorexa [IOK

https://m.edsoo.ru/00adac34

62 KoBaneHTHast monsipHasi XuMH4eCKas CBS3b bubnmnoreka [JOK



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00adaab8

63 KoBasieHTHAS HENOJISPHAS XUMUAYECKAS CBI3b 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenems okucrenus 1 https://m.edsoo.ru/00adae28
65 OKHUCIUTETBHO-BOCCTAHOBUTEILHBIE DEAKIINN 1 bubmorexa HOK
peaxt https://m.edsoo.ru/00adb076
bubmmoreka [JOK
1
66 OKUCIUTEIN U BOCCTAHOBUTEIHN httos://m.edsoo.ru/00adb076
67 OO6o01IeHNe ¥ cCUCTeMaTH3AIIHs 3HAHUN TT0 TeMe 1 bubnuoteka [IOK
«Ctpoenue aroMa. XuUMHUYECKasi CBSI3b» https://m.edsoo.ru/00ad9ch2
. bubnuoteka [IOK
68 00600 1
00IIEHNE W CUCTEMATU3AIMs 3HAHUI httos://m.edsoo.ru/FOd61c6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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9 KJIACC

KoaunyecTBo yacoB DJIeKTPOHHBbIE
uu@ppoBbIe
Nen/m | Tema ypoka Konrpouabusie | IlpakTuyeckue p
Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 [Tepuonnueckuii 3akoH. [lepronnueckas cuctema 1 bubmmoreka [JOK
xuMmudeckux aneMeHnToB . 1. Menneneesa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 bubnuoteka [IOK
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarus u HomeHKIIaTypa 1 bubnuoteka [IOK
HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubsl XuMu4eckom CBA3U U THIIBI 1 bubnuoteka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Kontponbnas padora Nel o teme «IloBTopenue u
5 yriTyOJIeHHE 3HAaHWH OCHOBHBIX pa3JIelioB Kypca 8 1 1
KJ1acca»
6 Kiaccudukanus XaMu4ecKux peakiiuii 1o 1 bubmuoteka [IOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUYECKOM PEAKIIUU.
7 [ToHsITHE O TOMOTEHHBIX U FE€TEPOTCHHBIX 1 Bubnmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaxIusx
[TonsiTre o xuMuueckoMm paBHoBecHH. DaKTOPHI,
8 BIIUSIIOIIME HA CKOPOCTh XUMUYECKON PEeaKINK U 1 Bubmmorexa LIOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
9 OKHCITUTENBHO-BOCCTAHOBUTEINbHBIE PEaKIIUU 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adcade
10 Teopus 3MEKTPONUTHIECKON AUCCOLIUALINH. 1 bubnunoreka [IOK
CunbHble U cllabble AIEeKTPOIHUTHI https://m.edsoo.ru/00adcd68
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bubmuoreka [IOK

1 Honitbie ypaBHeHIS peaxtimit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B
12 CBETE MPEJICTABICHUIN 00 3IEKTPOTUTHISCKOM bubmmorexa [IOK
HCCOMMAIHI https://m.edsoo.ru/00add5d8
XHWMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEACTABICHUI 00 JIEKTPOIUTHUECKOM brbmmorexa [HOK
https://m.edsoo.ru/00add8h2
JTUCCOLIMAITAN
14 [TonsiTue o rumponuse coneu brommorexa [HOK
https://m.edsoo.ru/00add9d4
. bubnuoteka [IOK
15 O0001IeHe ¥ cucTeMaTH3allnsg 3HaHUH httos://m.e dsogru 100addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubnnoreka [IOK
AKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
0
17 ff;EZE:ﬁs;;:Hiaj:iZiJ;;Izcg(?u;e;:[enﬂ. XUMHYECKHE Bubnnorexa LIOK
https://m.edsoo.ru/00addecO
peakiuu B pacTBOpax»
18 OO0mras xapaKTEepPUCTHKA rajJoreHOB. XUMUYCCKHE bubnuoreka [IOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xinopoogopoa. CoJisiHasi KUCIIOTa, XUMHUYECKUE bu6mmoreka [JOK
CBOMCTBA, MOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabota Ne 2 no reme «Ilonyuenue bubnunoreka [IOK
COJITHOM KHUCJIOTBI, U3yUEHUE €€ CBONCTB https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHUAM XUMHUECKUX bu6nuoreka [IOK
peaxiui, eciu OJ1H U3 PEareHTOB JIaH B M30bITKE https://m.edsoo.ru/00ade488
22 OO11ast xapakTepucTUKa 31eMeHTOB VIA-rpynms E;IESH/I;I;T: diiﬁ?/I;Oa debda
23 AnnorponHsle MoaupuKkauu cepbl. Haxoxaenue bubnuoreka [IOK
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cepsl U €€ COeAMHEHUH B IpUpoie. XUMUUYECKHE
CBOMCTBA CEpBI

https://m.edsoo.ru/00ade64a

24 CepoBoaopo/, cTpoeHue, GU3HIECKUE U bubnuoteka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcuppl cepol. CepHasi KHCITIOTa, PU3NICCKUE U bubnuoteka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIHE B OCHOBE
%6 MIPOMBIIIJIEHHOTO CII0C00a MOMy4YeHUsI CEpHOI bubnuoteka [IOK
KHUCJIOThI. XUMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH https://m.edsoo.ru/00adec8a
Cpelbl COCTMHEHUSIMU CEPBI
97 Brrunciienue MmaccoBoi 0JM BbIXOAA MTPOAYKTa bubnuoteka [IOK
peakiuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTEepUCTHKA MIEMEHTOB V A-TPYIIIbI.
28 A3oT, pacipocTpaHeHHUE B IPUPO/IE, Puzndeckne u bubnmorexa LIOK
» pactip pv PHpOE, https://m.edso00.ru/00adecab
XUMHUYECKHE CBOMCTBA
29 AMMHaK, ero GU3NIECKUe U XUMUUYECKHE bubnuoreka [IOK
CBOMCTBA, [TOJIyYEHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [Ipaktrueckas padora Ne 3 mo Teme «Ilomyuenue bubnuoreka [IOK
aMMHAaKa, U3y4YECHHE €r0 CBOMCTB https://m.edso0.ru/00adf180
31 A3OTHas KMCIIOTA, €€ (PU3UIECKUE K XUMUYCCKUE bubnunoreka [IOK
CBOICTBa https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHUS B
32 KaueCcTBE MUHEPAIBHBIX YA00peHui. XuMudeckoe bubnunoreka [IOK
3arpsI3HEHUE OKPY KAIOIEeN Cpeibl COEIMHEHUSIMU https://m.edsoo.ru/00adf518
azora
Dochop. Oxenn pochopa (V) u pochopnas
$op Pocopa (V) 1 doce pv bubmuoreka [IOK
33 KHCT0Ta, PU3NYECKHe U XUMHUYECKHUE CBOWCTBA,

NOJIYy4YCHUC

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GpocdaTtoB B KauecTBe

bubmuoreka [IOK

34 MHHEPAJIbHBIX YI00peHUI. 3arps3HeHue
P N Y0P P https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 VYruepon, pacipoCTpaHEHHE B IPUPOJE, bubnuoreka [IOK
¢bu3nvecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcuel yriueposa, X pu3ndecKkrie 1 XUMUISCKIE
. e b bubnuoteka [IOK
36 CBOWCTBA. DKOJIOTHYECKHE TPOOIIEMBI, CBSI3aHHBIC
https://m.edsoo.ru/00adfebe
¢ okcugom yriaepoza (1V)
37 VYronpHas KUCI0Ta M €€ COIHN bubmorexa [TOK
https://m.edso0.ru/00ae006¢c
[IpakTrnueckas padora Ne 4 o reme "[lomyuenune
38 I"IJ)'IGKI/ICJ'IOFO raia KauectBennas eaKuI/IZ Ha bubmorexa LHOK
Y . P https://m.eds00.ru/00ae027e
KapOOHaT-uOH
39 [TepBoHavyaIbHBIEC TOHATHS 00 OPraHUIECKUX bubnnoreka [IOK
BEIIECTBAX KaK O COCMHEHUSX YIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coenuaesust bubmmorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHeime bubmmorexa [TOK
P https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbl U UX COCTUHEHUS
42 KonTponbnas pabota Ne3 no reme «Baxkueriue bubnunoreka [IOK
HEMETAJIBI U UX COCTUHEHUI https://m.edso00.ru/00ae0el8
OO6mrast XxapaKTepUCTUKA XUMHUYECKHUX DJIEMEHTOB
43 — MeTaJuI0B. MeTayuindeckast CBSI3b U bubmuoreka [IOK
MeTaJUIMYECKask KPUCTAIIINYECKAs pEeLIETKA. https://m.edsoo.ru/00ae103e
dusnieckrue CBONCTBA METAIIIIOB
44 XUMHYECKHE CBOMCTBA METAIIIOB. bu6mmoreka [JOK

aﬂeKTpOXI/IMI/I‘{eCKI/Iﬁ pAn HaHpH)KeHI/Iﬁ MCTAJlJIOB

https://m.edso00.ru/00ae1156
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O6mue ciocoObl momy4deHust MeTauioB. CrIaBsl.
Brruncnenus mo YPaBHCHHUAM XUMHWYCCKUX

bubmuoreka [IOK

45 peaKuuii, €CIM OJIMH U3 PEAr€HTOB COAEPKUT https://m.edso00.ru/00ae1156
TIpUMecH
46 [TonsiTHe 0 KOPPO3UU METAILIIOB bubmmorexa [IOK
https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
41 [lenoubte MeTanb! https://m.edsogru/OanMbZ
48 OKcHIbI ¥ THAPOKCUIBI HATPHUS U KAJIUS bubmmorexa HOK
https://m.edso00.ru/00ael4b2
49 [IlennoyHO3eMENBHBIE METAIIIBI — KB U bubnuotexa [IOK
Mar"ui https://m.edsoo.ru/00ae15e8
50 Baxneiime coennHeHns KalabIus bubmmorexa LHIOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHEe ¥ cUCcTeMaTH3allus 3HAHUH
N N bu6mmoreka [JOK
52 JKécTkocTh BOMIBI M CTTIOCOOBI €€ YCTpaHCHHUS httos:/fm.e dsocI;Iru 100261886
53 [IpakTrueckas padora Ne 6 mo Teme "XKéctkocTh bubnuoreka [IOK
BOJIbI U1 METO/IbI €€ YCTpaHEHUS" https://m.edsoo.ru/00aelaed
54 ASTTOMUHI bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHA M THAPOKCUIA Bubmorexa HOK
https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
% HKeseso https://m.edsoc?ru/OanldBG
57 Oxcupl, THIpOKCH b U coitu xeresa (11) u sxenesa bubnunorexa [IOK
1)) https://m.edsoo.ru/00ae35e6
58 OO0o01IeHue U cucTeMaTU3alys 3HaHUH
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[Ipaktudeckas padora Ne 7. Pemenue

59 SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxunenmue 1 buGnnorexa [JOK
https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCTUHEHUSD)
Berurcnenus o ypaBHEHUSIM XUMHYECKUX
60 peaKIyii, €ClIi OJIMH U3 PEareHTOB J1aH B U30BITKE 1 bubnuoteka [IOK
WIN COJIEPKUT MTPUMECH. Bbruncinenus MaccoBOn https://m.edso00.ru/00ae1750
JIOJIA BBIXOJ1a TIPOJTyKTa PEAKITHI
61 O0o001IeHre ¥ cHCTeMaTU3aINs 3HAHUIA 1
62 KonTponbhas padota Ned4 no reme «Baxkuelie 1
METaJUTBl U UX COCTUHEHUS
63 BemiecTBa 1 Marepraibl B TOBCETHEBHOM )KU3HU 1 bubnuoteka [IOK
YeJIoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl 1 brbmmorexa [OK
https://m.edso0.ru/00ae4270
65 Ponbs xumum B perieHuu 3K0JI0THIECKUX MPoOIeM 1 bubmorexa [TOK
https://m.edso0.ru/00ae4270
66 O0001IeHEe U cucTeMaTh3allus 3HAaHUH 1 Et?;iﬂll;ln(?: diicﬁ?/I;an 0doa
67 O0001IeHEe U cucTeMaTH3allus 3HAaHUH 1 Et?;iﬂll;ln(?: diic?r?/ISOa db33c
68 O00011IeHIE U CUCTEMATH3aLUs 3HAHUN 1 Et?piﬂll;ln(?: dI:)c?rS/ISOa d9ch?
OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IbTATAM OCBOEHUSA

OCHOBHOMU

OBPA3OBATEJILHOW ITPOTPAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMue NpeaAMETHBIC PE3YyJ/ILTAThl 0CBOCHUS OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nmporpaMMmbl OCHOBHOT O 001mero 06p33OBaHI/IH

1

IIo Teme: <<H€pBOHaanBHBIG XUMHWYECKHUEC ITOHATHA»

11

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHYECKHUH DJIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OIHOPOJHAS W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAas W MOJIGKYJIIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIApHAsh Macca, MaccoBas OIS XUMHUYECKOTO
dJIEMEHTa B COCIUHEHUU, MOJIAPHBIH O0BEM, XUMHUYECKas PEaKIus,
Knaccu(ukanus — peakiui:  peaklWu  COCIWHEHHUs,  pPEeaKIuu
pa3lioKEHUsI, pEaKIUHU 3aMEIICHHUs, pPEeaKIuu OOMeHa, 2JK30- U
SHJOTEPMUYECKUE PEaKIUU, TEIIoBOW 3((EKT peakuuu, pacTBop,

MaccoBast 10Jisl BenlecTBa (IPOLEHTHAs KOHIIEHTPAIUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHYCCKHUX MMOHATUN U

IIPUMCEHATH OTU IMOHATHS IIPHU OIIMCAaHUU BCIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMUYCCKYIO CHUMBOJIMKY JII COCTAaBJICHUSA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJISIpDHOI'O  Y4YCHUA, 3dKOHa

ABorazipo

15

OIIPEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOANHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC pPCaKIUU (HO qucily MU COCTaBy

YUYaCTBYIOILINX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3D (PEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO H MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATE MAacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa Mo (opmyie

COCIMHCHMUS,

1.9

BBIYUCIIATH MACCOBYIO JJOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYUYHbIE METOJIbl MIO3HAHUS — HaOJI0/IEHUE,
U3MEpEHUe,  MOJEIUPOBAHMUE,  HKCHEPUMEHT  (peajbHbll U

MBICJICHHBIH )

[To Teme: «BaxHeimue npeacTaBUTEIM HEOPTAHUYECKUX BELECTBY

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XHMHWYCCKHUX TTOHSITHIA: OKCH/,

KucCJji0Ta, OCHOBaHUEC, COJIb

2.2

ONpeAeNsATh MPUHAUICKHOCTh BEIIECTB K ONPENeIEHHOMY KJlaccy

COeIMHEHMI 10 popMyam

2.3

KJIaCCU(PHUITUPOBATH HEOPTAHNYECKHUE BEIIIECTBA

2.4

XapakTepu3oBaTh  (OMHMCHIBATh) OOLIME XHWMHUYECKHE CBOMCTBa
BEIIECTB Pa3IMYHBIX KJIAcCOB, MOATBEpPXkIas OMHCAHWE MpUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5

IMPOTrHO3UPOBATH CBOMCTBA B€OICCTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHUYCCKUX

IpEBpaIICHHUI B pa3IMYHBIX YCIOBUIX

2.6

clenoBaTh IpaBWiIaM  IMOJIb30BAHUSA XHMHUYECKOM TMOCYIOH U
nabopaTopHbIM 000pyJOBaHUEM, a TaKXkKe MpaBuUiIaM OOpaIIEHUS C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKLUUAMHU TIO BBIMOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OIBITOB MO MOJYYEHHI0 M COOHMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONpPENeNIEHHOM MaccoBOM J0Jiell  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMHUECKHE SKCIIEPUMEHTHI 110
paclO3HABAaHUIO PACTBOPOB IMIEIOYEH U KHCIOT C TOMOIIBIO

UHAUKATOPOB (J1akmyc, heHondTanent, METUIIOPAHK U APYTHE)

2.7

IMPpOBOANUTH paC‘léTLI 110 YpaBHCHHUIO XHMHYECKOH pcakiuu

I[Io teme: «llepuommnueckuii 3axkoH u Ilepuoanueckas cucrema
xumuueckux snemeHToB Jl. M. MenneneeBa. CTpoeHue aromos.

Xummnueckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC PpCaKIm»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XMMHUYCCKUX MOHSATHUH: AApO aroMma,
BHGKTpOHHBIﬁ clioit aToMa, aTOMHasid 0p6I/ITaJ'IB, paauyc aroma,

XUMHYCCKAaA CBA3b, MOJIpHAsA W HCHIOJKIPHAA KOBAJCHTHAA CBA3b,




AJIEKTPOOTPUIIATENILHOCTh, HWOHHAsl CBSI3b, HWOH, KATHOH, AaHHOH,

CTCIICHb OKUCJICHHUA

3.2

KHaCCI/I(i)I/IL[I/IpOB aTb XUMHYCCKUEC DJICMCHTBI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepnonmueckoit
CUCTEMBl XMMMUECKHUX DJIEMEHTOB: pa3JIM4aTh IOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mnobouHas mnoxarpynmna (brpymma)y,

«Manble» U «OO0JIBbIIHNEY MEpUOabI

3.4

packpsiBaTth cmbich Ilepuoamueckoro 3akona .M. Menpneneesa:
JACMOHCTpHUPOBATh MOHUMAHUC HCpHOJlH‘ICCKOfI 3aBHCHUMOCTH CBOMCTB
XUMHWYCCKUX DJJIEMCHTOB OT HX IIOJOXCECHUA B Hepno;mqecxoﬁ

CHUCTEMC

3.5

COOTHOCHUTh  O00O3HAUEHWs, KOTOpblE HMEIOTCS B  TaOiuIe
«ITepuogmyeckass  cucrema  XuUMHYeckux  anemeHtoB .M.
MenpeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsaj sapa, oOliee YHucio

3JIEKTPOHOB U PACIIPENIETICHUE UX 10 SJIEKTPOHHBIM CIIO0SIM)

3.6

OIpEaACIATD CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOANHCHUAX

3.7

ONpeAeNsATh BUJ XUMUYECKOM CBA3M (KOBaJICGHTHas W HOHHAs) B

HEOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yabTara

IIpoBepsiemble NpeAMeTHbIE Pe3yaIbTATHI 0CBOEHUSI OCHOBHOI1
0o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XuMu4deckas peakuus»

11

pacCKpbIBaTb CMBICII OCHOBHBLIX XHMHYCCKUX MTOHSTHM: pacTBOp,
OJICKTPOJIUTBI, HEOJICKTPOJIUTHI, OSJIICKTPOJIUTUUYCCKAA JUCCOoOLMaNus,
pCakiiui HMOHHOTI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHUC,
O6paTI/IMBIe 151 H606paTI/IMBIe pcaKkuunu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHUC W  BOCCTAHOBJICHUC, aJUJIOTPOIIHUA,
aM(I)OTepHOCTL, XUMHUYCCKaA CBA3b (KOBaJ'ICHTHaSI, HMOHHAas,

MCTaHHI/I‘-IeCKaSI), KpUCTAJININICCKas pCIJ_IéTKa, CIlIaBbl, CKOPOCTbH




XUMHUYECKOU peakuu

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XWUMHYCCKHUX MOHATHUA H

IMPUMCHATDH OTU NOHATUSA ITPHU ONIMCAaHUU BCIICCTB U UX HpeBpaH_[eHI/IfI

1.3

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALUU KUCIOT,
LIEJI0YEH M COJIEH, IOJIHBIE M COKpPAIIEHHBIC YPaBHEHHs pEaKUui

WOHHOTO 0OMEHa

14

PaCKpbBIBaTh CYHIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHLIX peaKIlHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ATUX peakui

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakluu

Ilo temam: «Hemeramipl U UX coeguHEHHUS» U «MeTamibl U HX

COEIUHEHHUSD

2.1

XapaKTEPHU30BaTh (OMUCHIBATH) OOIIKE U CHEU(DUISCKIe XUMHUIECKUE
CBOMCTBA TPOCTBHIX M CJOXKHBIX BEIECTB, MOATBEPXKIasi OMHCAHHUE
puMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX

XUMHYECKHUX PEAKIINN

2.2

COCTaBJISITh YPaBHEHHUS PEAKIIUN, MOATBEPKIAIOIINX CYIICCTBOBAHHE

Te€HETHYCCKOM CBSI3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUS,
BO3MOXXHOCTH IMPOTCKaHUA XMUMHYCCKHUX npeBpameHHﬁ B pa3IMYHBIX

YCJIOBUAX

24

cleoBaTh IpaBWIaM  TMOJIb30BAHUS XMMHUYECKOHW TIOCYyA0H H
nabopaTopHbIM 000pyZOBaHUEM, a TAKXKE IMpaBUIaM OOpalIeHHS C
BEUIECTBAMU B COOTBETCTBUU C HUHCTPYKUHUSMH [0 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TOJYYEHHUIO U COOMpPAHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

IPOBOAMTh PEAKIMH, IOATBEPXKJAIONIME KAYCCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM MYTEM XJIOPHI-,
Opomua, woauna, kapOonar, Qocdar, cunmkar, cyiabdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHUS, MOHBI W3YYEHHBIX METAJIOB,

IMPUCYTCTBYIOIIUEC B BOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «XuMHS U OKpyXkKaromias cpeiay

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XHMHYECKHX IOHSITHH: HI[K

BCIIICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON JeSITEeIbHOCTH —




aHaJIM3 W CHUHTE3, CpaBHEHUE, 0000IIeHrne, CHCTEeMaTU3alIUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CB$I3€I>'I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHMMHYCCKUX peaKL{Hﬁ; GCTGCTBGHHOHay‘-IHBIe
METOJIBI TIO3HAHHUS — HAOMIOACHWE, W3MEPCHUE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (peabHbIA U MBICIICHHBIN)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

11

[Ipenmer xumun. Ponb XMMHUM B KHU3HU 4YEJIOBEKa. XUMHSI B CHUCTEME HayK.
Tena u BemecTBa. OU3NYECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BECIICCTB

1.2

ITonsarue o meromax mo3HaHus B xuMuu. Yucteie BemecTBa U cMecu. CriocoObl

pa3aeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne dieMeHTB.. CHMBOJIBI  XUMHYECKHX

251eMeHTOB. [IpocThie U Cl10KHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE

1.4

Xumuyeckas popmysa. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemiecTB.  OTHOcHTeNnbHAass ~ aTOMHas — Macca.
OtHocuTenbHast MOJEKyJIsIpHas Macca. MaccoBas 10JII XUMUYECKOIO JJIEMEHTa

B COEIMHEHUHN

15

KomnuectBo BemectBa. Monb. MossipHass Macca. B3auMoCBSI3b KOJIUYECTBa,
MacChl M 4YHCIa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacuérel mo ¢opmynam

XHUMHYCCKUX COC,Z[I/IHGHI/Iﬁ

1.6

duznyeckue U XUMHUYECKUE SBJICHHS. XHUMHUYecKas peakius U e€ MpHU3HaKu.
3aK0oH COXpaHEHHUs MacChl BENIECTB. XUMUYECKUe ypaBHeHus. Kinaccudukarms

XUMHUYECKHUX peakluii (COeUHEHUS], PA3IOKEHUS, 3aMelIeHHs], 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY/I0H, C MpaBHIaMH
paboTel B Jaboparopur W NpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJOBaHUEM, HW3YYCHHUE W ONUCaHHE (U3UUYCCKUX CBOWMCTB 0O0pa3lioB
HEOPraHMYECKUX BelIeCTB, HaOmroneHne (Qusnyeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKe, KUIEHWe U KOHICHCALlUs BOAbI) U
XUMUYECKUX  (TOpeHHe CBEYM, [pOKAIMBAaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOM) SBJICHU, HaONIOJEHUE W OMUCaHHE
NPU3HAKOB TMPOTEKaHWsS XHUMHUYECKHMX peakuuid (pasnoxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapus, pas3loKEeHUe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJCUCTBUE Keje3a C paCTBOPOM

conmu meau(Il), mzyuenue cnoco6oB pazaeneHus cMeceil (C MOMOIIBI0 MarHUTA,




¢bunbTpOBaHUE, BHIIAPUBAHME, NUCTWUIANUSA, XpoMmaTorpadus), MPOBEICHHE
OUYHMCTKHY MTOBAPEHHOM COJIHM, HAOJIIOICHUE U OMMCAHUE Pe3yIbTaTOB MIPOBEICHUS
OIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHUs MACChl, CO3JaHUE MOJENeH

MOJIEKYI (IIapOCTEPHKHEBBIX )

Baxueline npe1cTaBuTe HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bo3myxa. Kuciopom — siemMeHT U mpocToe
BeulecTBo. HaxoxJeHue kuciopoaa B NpUPOJE, (PU3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucinopona. CrocoObl
MOJIy4EHUsI KHUCJIOpoJa B J1abopaTOpUU U MNpoMbIuIeHHOCTH. Kpyroopor

Kucnopoza B npupoae. O30H — auI0TponHas MOAU(UKALUA KUCIOPOaa

2.2

TemoBoil 3pPexT XuMuuecKko peakiiuy, TEPMOXUMHUECKHUE YPABHEHHUS, SK30-
W S3HJOTEPMHYECKHE peaKkuu. TOoIIMBO: yroib U METaH. 3arpsi3HEHNE BO3/1yXa,

yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pyIieHrne 030HOBOTO CIIOsI

2.3

Bomopon — anemeHT u npoctoe Bemectso. HaxoxneHne Bogopoaa B MpUpPOIE,
¢u3znueckue M XHMUYECKHE CBOICTBA, NPUMEHEHHUE, CHOCOOBI MONyUYCHHS.

Kucnors! u comnu

2.4

Mousipabiii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHHSIM

2.5

®duznyeckue CcBoWcTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBHI.
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBasi 70Ji1 BelleCTBa B pacTBOpe. XHUMHYECKUE CBOMCTBA BOJbI.
OcHoBanusi. Posib pacTBOpOB B MpHUPOJIE W B JKU3HU 4ejoBeka. Kpyroropor
BOJBI B TMpUpoJe. 3arps3HEHUE NPHUPOAHBIX BoA. OXxpaHa H OYHCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmveckux coenunenuid. Oxcuapl. Krnaccudukarus
OKCHJIOB: cojeoOpasymomiue (OCHOBHbIE, KHUCIOTHBIE, amdoTepHble) U
HeconeoOpaszyromue. Homenknatypa okcuaoB. DPU3WYECKHE U XUMHUECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCH OB

2.7

OcHoBanusi. Knmaccudukanuss ocHOBaHMIA: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHusl. Homenknatypa ocHoBaHuil. u3nueckrue U XMMUYECKHUE CBOMCTBA

ocHoBaHui. [loryyenne ocHOBaHU

2.8

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYeCKre cBoucTBa kucioT. Pgan aktmBHocTh MeTaiuioB H.H. bekerosa.

HOHy‘-ICHI/IC KHUCJIOT

29

Comu. Homenknarypa coneil. dusndeckue U XMMHYECKHE CBOMICTBA COJIEH.

ITonyuenue conei




2.10

I'enetnueckas CBA3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COCIII/IHGHI/IP'I

2.11

XUMUYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIpEACICHUE  COAECpKaHUS
KHCIIOpOJla B BO3JyXe, MOJIYy4YeHHe, coOuMpaHHe, pAacllO3HaBaHUE M M3yuEHUE
CBOWCTB KHCJIOPOAA, HAOIIOAEHUE B3aWMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHus (1moxxapa), 03HaKOMJIEHUE C
oOpa3liaMu OKCHJIOB W OIHUCAHWE WX CBOMCTB, TIOJy4YeHHE, CcOoOMpaHHeE,
pacrno3HaBaHUE M HM3y4Y€HHE CBOWMCTB BOJOpoOJa (TOpEHHE), B3aUMOJEHCTBUE
Bosopoaa ¢ okcusom meau(Il) (Bo3MOXKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmo/ieHne 00pa3loB BEIIECTB KOJMYECTBOM | MoOJb, HCCIEIOBaHUE
OCOOCHHOCTEM PpacTBOPEHHs BEIIECTB C pPa3IMYHOM  PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM JI0JIEM pacTBOPEHHOIO
BEILECTBA, B3aMMOJICHCTBHE BOAbl C MeTallaMM (HaTpUEM U KaJlbLIMEM)
(BO3MOXXHO HCHOJB30BaHUE BHJIEOMATEpPUANIOB), OIpEAEIECHUE pPacTBOPOB
KHCIIOT M IIeJIoYed C MOMOIIbI0 HHAMKATOPOB, HCCIElI0BaHUE 00pa3loB
HEOPraHMYECKUX BEUIECTB pa3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHS
OKpPAacCKM HWHJIUKATOpPOB B pPACTBOpax KUCJIOT M IIelloued, H3yueHue
B3auMoeiictBus okcuna meau(Il) ¢ pacTBopoM cCepHOM KHCIOTBI, KHCIOT C
METaJUIaMH, PEAKIMi HEUTpaIU3aliu, TOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHU,
BBITECHEHHE OJIHOTO MeTajyla JpyrMM U3 pacTBOpa COJH, pELIeHUe
9KCIIEPUMEHTAJIbHBIX 3a/ad Mo Teme «BaxkHeiine Kiacchl HEOpPraHMYECKHX

COCTUHEHUIN

[Tepunoanueckuii 3akoH u [leproaudeckas cUCTeMa XUMHUYECKHUX AJIIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC pCaKIIUN

3.1

[lepBrie mMOMBITKH KIAcCUPUKAMK XUMHUYECKUX »dieMeHTOB. [lonstne o
rpynnax CXOJHBIX 3J€MEHTOB (IIEJTOYHBIE M IIETOYHO3EMENbHbIE METaJllbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPhIE O00pa3yloT amdoTepHbIC

OKCHUJbI U THAPOKCHUIbI

3.2

[Iepuoanueckuit 3akoH. Ilepuoanyeckas cucrema XuMHIecKux diueMeHTos J1.1.
Menneneena. Koporkonepuoanas u JUTMHHOIIEpUOIHAs dbopMbI
[lepuonnueckoir cucrembl xumudeckux dneMeHtoB .M. Menzeneesa.
[lepuonpr u rpynmbl. PU3HYECKUM CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB

Iepruoaa U rpymuribl 3JIEMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX Aaep. H30T1OmHI. SHCKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMHYECKMX DJIIEMCHTOB




IIepnonnueckoi cucrems! [[.M. MenneneeBa. XapakTepUCTHKAa XMMHYECKOIO

3JIEMEHTa Mo ero noyuoxenuto B [lepuoanueckoii cucreme [[.M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pajadyca aToOMOB XHMMHMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUMX CBOMCTB II0 TPYNIAM M IEPUOJAM.
3nauenue [lepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMHUECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. .M. MenneneeB — yd€Hblid u

rpakJaHUH

3.5

Xumnueckass cBsi3b.  KoBaneHTHass (MOJsipHAass ¢ HEMOJISIpHAs)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'II)HOCTB XHMHYECKHX JIeMeHTOB. IOHHAS CBSI3h

3.6

Crenenb oxuciaeHus. OKHUCIUTEILHOBOCCTAHOBUTEIIBHEIC pCaKkuum. Hpoueccm

OKMCJICHMS X BOCCTAHOBJICHMS. OKHUCIIMTEIN H BOCCTAHOBUTEIIH

3.7

XUMUYECKUN OKCHEPUMEHT: H3y4YeHHEe O00pa3lioB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THJIPOKCHUAA LHWHKA C PACTBOPAMH KHCIOT H
LIeI0Y€eH, MPOBEJICHNE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBMUTEJIbHBIX peaKkuil (ropeHue, peakiuu pa3ioKeHHs, COeTUHEHN )

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHMS

BeH_[eCTBO N XUMHYECCKas pCaKIus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. [leproanueckas cucrema Xumudeckux snementos 1. 1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJEMEHTOB IEPBBIX TPEX TEPHUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHHI B COOTBETCTBHH C IIOJIO)KCHHEM 3jeMeHToB B Ilepmonnueckoii

CUCTCMC U CTPOCHHUECM UX ATOMOB

1.2

CTpOGHI/IC BCIICCTBA: BHBI XUMHYECKON CBSI3H. THIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBUCUMOCTH CBOWMCTB BCIICCTBA OT THIIA KpHCTaHHH‘ICCKOﬁ peHIéTKI/I
U BUJA XUMHYECKOM CBS3H. KJ'IaCCI/I(bI/IKaHI/IH U HOMCHKJIATYpa HCOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYMHUYECKHE CBOICTBA BCIIICCTB,
OTHOCAIIHNXCA K pas3jiIM4HbIM  KJIaCCaM HEOPraHn4eCKux COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPraHNYICCKUX BCIICCTB

1.3

Knaccugukanus XuMiUUecKuxX peakuuii o pa3IuyHbIM IpU3HAKaM (110 YUCTy U
COCTaBy YYacTBYIOLIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo

H3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMHUYECKHX 9JIEMCHTOB, II0 06paTI/IMOCTI/I,




[0 YYacTHIO KaTaau3aropa). OK30- UM  JHJOTEPMHUYECKHE  pEaKluH,

TEPMOXUMHUYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTH XMMUYECKON PEAKLINU

14

[Tonarue 06 0OpaTUMBIX U HEOOPATUMBIX XMUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX M T€TEPOTEeHHBIX peakiusaX. [IoHsITHE 0 XMMUYECKOM PaBHOBECHH.
@akTopbl, BIUSIOMIME HA CKOPOCTh XUMHYECKOW pPEaKIUW W TOJOKEHHE

XUMHUYCCKOTI'O PaBHOBECHA

15

OKHCANTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHue  ypaBHEHHM
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAaKIMM C HCIOIb30BAHHEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPOIUTUYECKOW NUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karvonsl, annonsl. MexaHu3M UCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumudeckoi cBszu. CreneHs nuccounanuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.
Peakiun monHOTO OOMEHa. YCIIOBUSI MPOTEKAHMS PEAKIIMHA MOHHOTO OOMEHa,
MIOJIHBIE M COKpAlIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBONCTBAa KHCIIOT,
OCHOBaHMH M coOJell B CBET€ MPEACTABIEHUN 00 HIEKTPOIUTHYECKOM

nuccounarmu. KauectBeHHble peakuu Ha HOHBL. [loHsATHE O THApOIU3E colen

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOCISAMH KPHCTaLUTHIeCKUX
pEemETOK HEOPraHWYECKUX BEHIECTB — METAUIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHUJAa HATPHsl); MCCICIOBAHWE 3aBUCHUMOCTH
CKOPOCTH XHUMHUYECKOW pEaKIMH OT BO3JCHCTBUS Pa3UYHBIX (HaKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIUN  KUCIIOT, WIeJoYer u coyed  (BO3MOXKHO —HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TPOBEICHHE OINBITOB, WUIIOCTPUPYIOUIMX MPU3HAKU
NPOTEKAHUs PeaKIii HOHHOTOo OOMeHa (00pa3oBaHUe OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHWE BOJbI); ONBITOB, WLIOCTPUPYIOIIUX MPUMEPhl OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi (FOPEHUE, PEaKIUH Pa3IoKCHHUs, COCIAUHECHHUS);
pacrio3HaBaHHE HEOPraHUYECKUX BEIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEAKIIUiA

Ha UOHBI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hemertannsl u ux coeaMHEHUS

2.1

0611[35{ XapPaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB,
XapPaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/IC u (1)I/ISI/I‘IGCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHCﬁCTBHC C MfETalllilaMH, HEMCTaJlJlaMH, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOI[.

ConsHas KHUCJIOTa, XUMHYCCKHEC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHUC. I[CﬁCTBI/IC




XJIOpa M XJIOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BakHeWlne XJIOpUIbl U UX

HaxO0JICHUE B MIPUPOJC

2.2

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTeNeHn okucieHus. CTpoeHune U (pu3muecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAA M Cepbl. AJIIOTPONHBIE MOAUPUKALNU
KHUCIIOpoJa U cepbl. XUMHUYECKUE cBoicTBa cepbl. CepoBOAOPOI, CTPOCHHE,
(i)I/IBI/I‘-ICCKI/IC M XHMHYECKHE CBOMCTBA. OKCHI[I)I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CCpHaH KHCJIIOTa, q)HSI/I‘IGCKI/Ie W XUMHUYECKHE CBOMCTBA
(obmuMe Kak MpeAcTaBUTENs Kiacca KHCIOT U crenuduueckue). XuMUUYECKHe
peaknuu, JieKanpe B OCHOBE NMPOMBIIUIEHHOTO CIIOcO0a IONyYeHUs] CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IC. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cyibdar-noH. HaxoxmeHnue cepbl U €€ COCTUHEHUH B MpHpoJe. XUMHUECKOEe
3arps3HEHUE OKPYIKAIOMIeH Cpelbl COSAWHEHHSIMA Cepbl (KHUCIOTHBIC JIOXKIH,

3arpsi3HeHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €To MPeI0TBPAISHHS

2.3

OO6miass xapakTepucTuka 3JeMeHTOB VA-rpymibel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHH OKUCIICHHs. A30T, pacCIpOCTpaHEHUE B MIPUPOJIE,
(dbu3uYecKkne U XUMHYEeCKHe CBOMCTBA. KpyroBopot a3ora B npupose. AMMHUaK,
ero (usuyeckre M XMMHYECKHE CBOWCTBA, MoJydyeHHEe W npumeHenue. Comau
aMMOHMS, UX (U3MYECKHEe M XUMHYECKHE CBOMCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHUS. A30THas KUCIOTa, €€ MOJIy4YeHHe,
¢usznueckue M XMMHUYECKHE CBOMCTBa (0OIIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KayecTBe MHHEpAIbHBIX yn0OpeHHil. XUMUYecKoe 3arpsisHEHUE OKpY>Karouieit
Cpelbl COSMHEHUSIMH a30Ta (KUCIOTHBIE IO/, 3arpA3HEHNE BO3/yXa, TOYBBI

1 BOJOEMOB)

24

®docdop, amtorponHsle Mogupukanuu dochopa, GU3HIECKUE U XUMUUYECKHE
cBoiictBa. Oxcun ¢docdopa(V) u docopHas Kuciora, QuUIUYECKHEe U
XMMHYECKHE CBOWCTBa, moyiyueHue. lcmonb3oBanue (ocdaroB B KauecTBe

MUHEPATBHBIX YI00pEHHI

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. YTIJEpOX, aJJIOTPOIIHBIE
MOIU(HKAIMK, paclpoCTpaHEHHE B MpHUpone, (U3NYECKHEe M XUMHUYECKHE
cBoiicTBa. Ancop6uusa. Kpyrosopor yriepona B npupoze. Okcuisl yriepoja,
ux (uznyeckue M XUMHUYECKHE CBOMCTBA, JEMCTBHE Ha >KMBBIE OpPraHU3MBI,

MOJIYUCHUC U IPUMCHCHHUC. OKOJIOTHYECKHE HpO6JICMBI, CBA3aHHBIC C OKCHIOM




yriepona(IV); rumore3a riao0adbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIN
apdekr. YrompHas Kuciota M €€ coid, X (U3WYECKHe W XUMHYECKUE
CBOICTBa, TMOJlydeHHE M TpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
WoHbI. Vcronp30oBaHue KapOOHATOB B OBITY, MEAHWIIMHE, IPOMBINIJICHHOCTH H

CEJILCKOM XO3SIUCTBE

2.6

[lepBoHayanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWJIECH, AaleTWIEH, 3TaHOJ, TIIIMIEPUH, YKCyCHas
kucnora). Mx cocraB u xumuueckoe crpoeHue. [lonsTe o Oumosornyecku
BAKHBIX BEIIECTBAX: XHUpax, Oelkax, yrieBoJax — MU HMX pOJIM B KU3HU
yenoBeka. MaTepuaibHOEe €IUHCTBO OPraHMYeCKMX M HEOPraHWYECKHX

COEIMHEHNI

2.7

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWMCTBA, TMOJIy4YeHHE U
npuMeHnenne. CoenvHEeHHUs] KpeMHUs B mpupojne. OOmme mpencTaBieHus 00
okcuze kpeMHusi(IV) u kpemuueBoii kuciaore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITY, MEIUIIMHE, TPOMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHalbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeTOH, jkene300eToH. [IpoGmempl Ge3zomacHOTO

HCIIOJIB30BaHUs CTPOUTCIIBHBIX MaTCpHUaIoB B HOBCG,I[HCBHOﬁ KU3HHU

2.8

XUMHUYECKUN JKCMEPUMEHT: H3Yy4YeHHE O0pa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KHUCJIOTBI, IPOBEACHUE KAYECTBEHHBIX PEAKIHMN Ha XJIOPHUI-
WOHBI W HAOJIOJCHUE TMPU3HAKOB HMX NPOTEKAHMS; OMNBITHI, OTPAKAIOIINE
(bM3UYeCKre U XMMHYECKHE CBOIMCTBA TAJIOTCHOB U UX COCIUHEHUN (BO3MOXKHO
HCITOJIb30BaHNE BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C OO0pa3laMu XJIOPHUIOB
(rayoreHnI0B); O3HAKOMJICHHE C oOpaslmamMu cepbl U €€ COCIUHCHUSIMH
(BO3BMOXXHO HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HAOJIOJCHHUE IIpolecca
oOyrnuBaHusl caxapa IMOJ JEHCTBHEM KOHLEHTPUPOBAHHON CEPHON KHUCIIOTHI;
U3y4YeHHE XMMHUYECKUX CBONCTB pa30aBICHHOW CEPHON KHUCIOTHI, IPOBEICHUE
KayeCTBEHHONW peakiuu Ha cyiabhaT-uoH | HaOmoaeHue mpu3Haka e€
MPOTEKaHUs; 03HAKOMJIEHHE ¢ (DU3NYCCKUMHU CBOMCTBAMHU a30Ta, (hochopa u ux
COCIMHEHHMH (BO3MOYKHO HCITOJIb30BaHHWE BHUICOMATEpUAIOB), oOpa3mamu
a30THBIX U (HOCHOPHBIX YAOOpEHUN; momydeHue, cooupanue, paclo3HaBaHue U
U3yUYEHUE CBOWCTB aMMHUaKa; IPOBEICHUE KAYECTBEHHBIX pEaKIMil Ha HOH
aMmmMoHMsT U ¢docar-uOH U U3yYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEIbIO (BO3MOXKHO
WCIIONb30BAHUE BHUJECOMATEPUATIOB); M3YyUYEHHE MOJEIEH KpPUCTATUTMYECKUX
pemérok anmmasa, rpadura, QyuiepeHa; O03HAKOMIEHHE C IPOIIECCOM

a7icopOLIMu PacTBOPEHHBIX BEIIECTB aKTMBMPOBAHHBIM YIJIEM M yCTPOHCTBOM




IPOTHBOra3a; IOJIyueHHEe, COOMpaHHEe, PACIHO3HABAHUE M M3Y4YEHHE CBOWUCTB
YIJIEKHCIIOro Ta3a; IMpOBEICHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- u
CIWJIMKAT-MOHbl U M3yYEHUE IPU3HAKOB MX IPOTEKaHMs; O3HAKOMIIEHHE C
OPOAYKIMEH CHUIMKATHOW IMPOMBIIIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHenie HeMeTaluIbl U UX COSAUHEHUI»

Mertannsl 1 uxX COCOUHCHUA

3.1

OO01as XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUM MX
nonoxkenuss B Ilepmoanueckor cucTeMe XUMHUYECKHMX dieMeHToB I
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MetauioB. Merayuindeckasi CBS3b U
MeTajyIn4yecKasl KpuUCTalInyeckass pemeérka. OJIeKTPOXUMHMUYECKUU  psin

HaIpsHKEHUA METaJIJIOB

3.2

dusndecKkue U XUMUYECKUE CBOMCTBA MeTauioB. OOIue crmocoObl MOTydeHus
MeTtaioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTalnb, 9yTyH, JIOPATIOMAHNAN, OPOH3a) U X IPUMEHEHHUE B

OBITY U IPOMBILLIEHHOCTH

3.3

[[lemounple MeTayuTbl: MoJoXkeHHEe B [lepmomnyeckoil cucTteMe XUMHUYECKHX
anementoB J[.M. MeHnaeneeBa; cTpoeHHEe MX aTOMOB; HaXOXKJICHUE B MPUPOJE.
dusndeckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpust ¥ Kajust). OKCUIIBI 1
TUAPOKCUABI HaTpus W Kanus. [lpuMeHeHue MIEeIOYHBIX METAIOB U HX

COCIMHECHUN

3.4

[llemoyHo3emMenbHbIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHUE B
[Tepuonnueckoil cucreme xumuueckux saeMeHToB .. MenaeneeBa; ctpoeHne
WX aTOMOB; HaxXOXJeHHE B mpupozc. Pu3nUeckue M XUMHYECKHE CBOWMCTBA
MarHus M Kajablus. BakHelmme coemuHEHUsS KaibIus (OKCHUI, THAPOKCHI,

conu). JKEcTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUs

3.5

ANTIOMUHMI: TI0JIOKEHHE B HepHOHquCKOﬁ CUCTEMC XHMMHUYCCKUX OJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHUEC aTOMa, HaXOXKIACHHUC B IIPHPOIC. dusuyeckue u
XMMHUYECKHE CBOMCTBA aJTFOMHHUS. AM(bOTepHBIe CBOICTBa OKCHIa U THAPOKCHUIa

AJIFOMUHUA

3.6

Kenezo: nonoxenue B Ileprogudeckoil cucreme xuMmuueckux snementos [1.1.
MenpneneeBa; CTpOEHUME aroMa; HaxOXIeHHE B npupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuapl, Tuapokcuansl U conu xeneza(ll) u

xene3a(Ill), ux cocras, CBOICTBA U MONTyYCHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUC C 06p8.31_IaMI/I METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3YUYCHUC PE3YJIbTATOB KOPPO3HUU MCTAJIJIOB




(BO3MOXHO UCIOJIb30BaHUE BUJIEOMATEPUAJIOB), 0COOEHHOCTEN
B3aMMOJICHICTBUSL OKCHJA KajdblKUsg W HATpus C BOJAOM  (BO3MOXKHO
HCIIOb30BAHUE BHUJICOMATEPHUAIIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI;
mpolecca TOpEHUs Kejle3a B KUCJIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); MIPU3HAKOB MPOTEKAHMsI KAYECTBEHHBIX PEAKIUil Ha HOHBI
(MarHus, xanblus, adroMuHus, uuHKa, xene3a(ll) m xenmesza(Ill), memu(1l);
HAOJII0JIEHHE U ONMCAaHUE MPOLIECCOB OKpPAIIMBaHUS IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaupuusg  (BO3MOXKHO  MCIIOJIb30BaHME  BMJIEOMAaTEpUAIIOB);
uccienoBaHie aM(QOTEpPHBIX CBOMCTB TMAPOKCHAA ATOMUHUS U THJIPOKCHJA
LIMHKA; pellIeHNne IKCIIEPUMEHTAIbHBIX 3a]a4 1o TeMe «BakHeime Meramisl u

nX COCIUHCHUM»

XHUMHUS ¥ OKpYyXKarolas cpeaa

4.1

HoBrie Marepuanbl U TexHOJOTHM. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XMMHS U 3[I0pOBbhe. be3omacHoe MCMnob30BAHUE BEIIECTB U
XUMUYECKUX peaknuii B ObiTy. [lepBas moOMOIIs MPU XUMHUYECKUX OXKOTaxX M

OTPABJICHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPAMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxkaromeit cpeasl [1JIK. Pons Xxumum B pemieHuu 3KOJIOTHIECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIM Ta3, HEQTH),

MPOIYKTHI UX NMEpepabOTKH, UX POJIb B OBITY U IPOMBIILIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: MU3ydeHue 00pa3lioB MaTepuaioB (CTEKIIO, CILJIaBbl

METaJIJIOB, MOJIMMEPHbIE MaTEPHAJIbl)




MPOBEPSIEMBIE HA OI'D IO XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOI OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K PeIMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOTI'0 00111ero o6pa3oBaHusi Ha ocHoBe ®I'OC

1

[Ipencrasnenue:

11

O TI03HaBa€MOCTH SIBJIGHUH MpPUPOJbI, NOHUMAHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIlIed KyJIbTYyphl M MPaKTUYECKOU
NeATENbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOTO OOILECTBA;

IIOHUMAaHUE MECTAa XUMHH CPEAN APYTUX €CTECTBCHHBIX HAYK

1.2

0 HAy4YHBIX METOJaX MO3HAHWS, B TOM YHCIE SKCIICPUMEHTAIBHBIX U
TEOPETHUECKNX METOJIaX HWCCIAEAOBAHUS BEIIECTB W HM3yYCHUS
XUMHUYECKUX PEAKIUH; yMEHHE HCIOJIb30BaTh MOJCTH IS

O0OBSICHEHHS] CTPOCHUS aTOMOB M MOJIEKY T

1.3

o chepax mpodeccuoHaIbHON AESITENTbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKOH HayKH, YTO TO3BOJHUT OOYy4YaloUIUMCSl paccMaTpUBaTh
XUMHUIO Kak cdepy cBoeit Oyaymiel mpodecCuoHanbHOM 1eSTeIbHOCTH
U c/ejaThb OCO3HAHHBIM BHIOOP XUMHUM Kak MPO(UIBLHOrO MpeameTa

IIpU [Iepexo/ie Ha YPOBEHb CpeIHEro oo1iero oopazoBanus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHUUYECKHX 3HAHUH U YMEHUEC IIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHIIIME XUMHYECKUE IIOHATHS: XMMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIOKHOE BEIIEeCTBO, OJHOPOAHASA U
HEOJTHOPOJIHASL CMECh, OTHOCHUTENIbHBIE ATOMHAas M MOJIEKYJSpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJSIPHBIN
00BEM, OKCHJA, KUCIOTa, OCHOBAaHHUE, CONb (CpemHss), XUMHUYECKas
peakuusi, peaklUH COCIUHEHHUs, PEaKLUHH pa3IoKEeHUs, pEeaKIHu
3aMelleHus, peakuu oOMeHa, TeTIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMUUYECKHE PEAKLHUH, PAaCTBOP, MACCOBAas JIOJISI XUMUUYECKOTO
3JIeMEHTA B COEIMHEHUH, MaccoBasi J10JIsl U MPOLIEHTHAsE KOHLEHTPALUs

BCIIICCTBA B paCTBOPEC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 cIou aToMa, aTOMHas




opOuTanp, paaMyc aroma, BaJCHTHOCTb, CTENEHb OKUCIICHUS,
XUMHUYECKasi CBAA3b, dJIEKTPOOTPULIATEIILHOCTD, MOJISIPHAS U HENOJIApHAs
KOBAJICHTHAss  CBs3b, MOHHAas  CBSA3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAsA, MeTalJIn4yecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHHOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT ~JUCCOLMALMs, PEaKLUH HMOHHOrO OOMEHa,
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMM,  OKHCIHUTEIb U
BOCCTAHOBUTENb, OKHCICHHE M  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMbIE peakiuy,
CKOpPOCTh XMMHUYECKOM peaknuu, Kartaimsatop, [IJIK, kopposus

MCTaJIII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHUM: 3aKOH COXPAHEHHsI MacChl,
nepuoguueckuii  3akoH J[.MI. MeHnneneeBa, 3aKkOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAS TEOpHs, TeopHus

3JIEKTPOIUTUYECKON TNCCOLUALINN

Brnanenue ocHOBaMM XMMUYECKOM TPaMOTHOCTH, BKJIFOYAIOLIEH:

3.1

YMEHHUE TIPAaBUIIBHO UCIIOJIh30BATh N3yUEHHBIE BEIECTBA U MATEPHAIIBI
(B TOM dYHCle MHUHEpalbHBIC YIOOpEHWS, METaUTBl M CIUIABHI,
NPOAYKTHl TEpepadOTKU TPUPOAHBIX HCTOYHUKOB YTIIEBOJIOPOJIOB
(yras, mpupomHoro rasza, HedTH) B OBITY, CEIIbCKOM XO3SIHCTBE, Ha
NPOM3BOJICTBE M TOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpTraHU3Ma YeJIOBEKa; YMEHUE TPOrHO3UPOBAThH BIIMSHUE BEIIECTB

N XUMHYCCKHUX IIPOLECCOB HA OpPraHu3M 4YCJIIOBCKA M OKPYKAIOLIYIO

IPUPOJIHYIO CpeLy

3.2

YMCHUC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUSAMU OPYIUX

y‘le6HHX MMpeaIMETOB

3.3

HaJIM4Me OnbITa PabOThl C PA3IUYHBIMU MCTOYHUKAMHM HMH(POpPMAaLUU
N0 XMMMHU (HaydHass W HAy4HO-TIOMYJIIpHAs JUTEparypa, CIOBapH,

CTIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLCHHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHEC

HCIIOJIB30BaTh €€ M peuicHusA yqe6HO-H03HaBaTeHBHBIX 3aga4

Bnagenne ocHOBaMH IIOHSATHHHOIO arrmapara U CHUMBOJMYCCKOTO

A3bIKa XUMHH JJI1 COCTaBJICHUSA (I)OpMy.TI HCOPTaHNYCCKUX BCIICCTB,




YPaBHECHUH  XMMHUYECKMX  pEakUMil; OCHOBaMHU  XHMHYECKOM

Homenkarypsl (IUPAC u TpuBuasibHO)

YMeHue oOBSCHATH CBSI3b MOJOXKEHHA 3j1eMeHTa B Ilepuomudeckoit

CUCTCMEC C UYHCIOBBIMU XapPaKTCPUCTUKAMU CTPOCHHA AaTOMOB

) XUMUYECKUX OJEMEHTOB (COCTaB W 3apsia sjapa, oOliee 4YHcio
JJICKTPOHOB), PACIPEICICHHEM JJIEKTPOHOB [0 SHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX TIEPUOJIOB, KAIUS U KAJTBIIUS
IIpencraBinenne O  MEPUOJAMYECKONM  3aBUCMMOCTH  CBOWMCTB
XUMHYECKHX DJIEMEHTOB (pajuyc aToma, 3JIeKTPOOTPHIATEIBHOCTB),

6 INPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJIOXKEHHS DIIEMEHTOB B
[lepuoanueckoir cucreme (B MalblX MepUoAax U  TJABHBIX
MOJTPYIIIax) M AJIEKTPOHHOT'O CTPOSHUS aToMa

7 YMmenue knaccupuIrpoBarh:

7.1 XHUMHYECKHE DJISMEHTEI

7.2 HEOPTaHWYECKHE BEIIEeCTBA

7.3 XUMUYECKHUE PEAKITUN

8 YMeHue onpeensiTh:

81 BAJICHTHOCTh W CTEIICHb OKHUCIICHHS XUMHUYECKUX DJIEMEHTOB, 3apsiI

' HMOHA

82 BHJI XHMHYECKOW CBS3M W THIl KPHUCTALIMYECKON CTPYKTYpHl B

' COCAMHEHUSX

8.3 XapakTep Cpeapl B BOIHBIX pACTBOPaX BEUIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHCIIUTENIb M BOCCTAHOBHUTEIIb

9 YMeH#ue XxapakTepu30BaTh (PU3NICCKUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpOA, rpaduT, aamas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPHH, KaJIUiA, MarHui,
KaJIbIIMH, aJTIOMHUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ HUX BOJHBIX PacTBOpOB (BOja,
aMMUaK, XJOPOBOJOPOJl, CEPOBOJOPOJl, OKCHIBI U TUIPOKCHIBI

9.9 metannoB [-IIA rpynn, amtomunusi, menu (II), unnka, xeneza (II u

. I11), okeuapr yraepona (II u 1V), xpemuus (IV), azora u docdopa (111
u V), cept (IV u VI), cepuucras, cepHas, a30TuUCTas, a30THas,
tdocdopHasi, yroiapHasi, KpeMHUEBasI KUCIOTA M UX COJIH)

9.3 NPOTHO3UPOBATh W XapakTepu3OBaTh  CBOWMCTBA  BEIIECTB B




3aBUCHMMOCTHU OT UX COCTaBa U CTPOCHH:A, TPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT UX CBOI>'ICTB, BO3MOXHOCTb IMPOTCKAaHUA XUMHWYCCKUX

IIPEBPALLCHUH B PA3JINYHBIX YCIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUSI PEAKLUH, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
10.3 WUTIOCTPUPYIOIIUX ~ XUMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIIACCOB
' (Tpymni) HeOpraHM4eCKHX BEIIECTB
10.4 MOITBEPIKIAIOITUX TCHETUYECKYIO B3aUMOCBSI3b MEXK/Ty HUIMHU
11 YMeHnue BIUUCIATh (IPOBOJIUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO W MOJISIDHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJII0 XMMHYECKOT'0 3JIEMEHTa B COeTMHEHNU
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSM XUMHUYECKUX PpEaKUUd U HaXOAUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MaCCy PeareHTOB WU MPOJAYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro mo3HaHWs  (HaOmrozieHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOACITUPOBAHNE) IIPU U3YUYEHUHU BEUIECTB U
' XUMHUYECKHX SBJICHUH; yMeHHE CQOopMyIupoBaTh MpolieMy Hu
IPEUIOKUTH IyTH €€ pelIeHus
125 Oe3omacHOil pabOThl ¢ XUMHUYECKHMMH BELIECTBAMH, XHUMHYECKOM
' nocyAoi 1 1ab0paTopHBIM 000PyIOBaHHEM
npaBwiIaMu 0€30MacHOro oOpalleHus ¢ BeIeCTBaMU, UCIIOJIb3YEMbIMH
B MIOBCETHEBHOM XKM3HU, MTPABUIIAMU MOBEACHUS B LIETSAX COEpEeKEeHUS
123 3I0pOBbS M OKpY)KaroIlled NPUPOJHON Ccpenbl; MOHMMAaHHE Bpena
. (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTaHHM3MBI OMPEIeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS W MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICHCTBUSA
13 Hannune mpakTHuecKux HaBBIKOB IJIAHHPOBAHHS M OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCIICPUMEHTOB:
131 U3YYECHHE U OMHCaHNEe (PU3UIECKHX CBOWMCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )51 XUMHUYCCKUMU SIBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOUTUE MPU3HAKUA TPOTEKAHUSI XUMHUECKUX PEAKIIHA

13.2

U3y4eHHE CIIOCOO0B pa3eseHus cMeceit

13.3

NOJyYeHHE KHUCIIOpOoJa M HW3Y4YEHHUE €ro CBOMCTB; I0JIy4YEHHE
BOJIOPOJia M M3YUYEHHE €r0 CBOICTB; MOJyUYEHHUE YIJIIEKUCIIOIro rasa u

HN3YYCHHUC €TO CBOI>'ICTB; IMMOJIy4YCHHNEC aMMHaKa U U3YyYCHHE €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIHEHHOW MAacCOBOW  JOJIEH

PacTBOPEHHOIO BEILIECTBA

135

pUMEHEHHE WH/ITKAaTOPOB (;makmyca, METHJIOPAHKA "
deHondTanenHa) sl ONpeNeNeHNs XapakTepa Cpeibl B pacTBOpPax

KHUCIOT U LIeoYei

13.6

WCCIICIOBAHUE W OINMUCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHHUE B3aUMOACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJIAMU  METaJUIOB,  PAacTBOPUMBIMHU W  HEPaCTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJYYEHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajla JpYrMM H3  PacTBOpa  COJIM;
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THUJIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHNYECKUX COCIMHEHUI»; «INEeKTPOIUTHIECCKAS
Iucconuanusy; «BakHelmne HEMETalabl H HX COCOUHEHHI;

«Baxnennne MeTamIbl U UX COCOAUHCHUA»

13.8

XUMHYECKHE  OKCIIEPUMEHTBI,  WJUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKAHUsI PEeaKIMii MOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIuh Ha
NPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAaX HMOHBI: XJIOPHI-, OPOMU]I-,
wonua-, cynbdar-, Qocdar-, kapOboHaT-,  CHIMKAT-aHHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHMSI, MarHUs, KJIbLIUs, AIFOMHHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), nuHKA

14

YmMmenue:

14.1

MMPEACTABIATL  PE3YyJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcIbCTB, I‘pa(l)I/IKOB u Ta6J'II/II_I U BBIABJEITH OMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTaHaBJIMBATDh CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMH
SABJICHHUAMUA U IPOLECCaMU, NPOUCXOAINIUMHA B MAaKpO- U MUKPOMUPE,

OOBSICHATH IMPUYIUHBI MHOT" 006pa31/151 BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMUS
1 [TepBoHayaIbHBIE XUMUYECKUE TIOHATHUS
11 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHusi cMece
19 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE dJeMeHThl. CHMBOJBI XUMHYECKHX
' aneMeHTOB. [IpocThie 1 CIIO’KHBIE BEIIECTBA.
13 Xumnuaeckasi popmysia. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTereHb
' OKHUCJICHUS
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuUTeNIbHAash aTOMHasi Macca.
14 OTtHOcuTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa
B COEMHECHUH
15 KonnyectBo BemectBa. Monbs. MonsipHas macca. MounspHbIi 00BEM Tra3oB.
' B3anMocCBsI3b KOTMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €TUHUIL BEIIECTBA
16 @u3nyeckue U XUMHYECKHUE SIBICHMS. XMMHMUYECKAsl peakuus U e€ MPHU3HAKU.
' 3aKOH COXPAHEHMS MAcChl BEIIECTB. XUMUYECKUE YPAaBHEHUS
5 ITepuonnueckuii 3akoH u Ilepuommyeckass cucTeMa XMMHYECKHX BJIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB
[Tepuonnueckuii 3axoH. [lepuoanyueckas cucrema XUMU4YeCKux anementos /.M.
2.1 MenneneeBa. [lepuoabl u rpynmnbl. OU3NYECKHI CMBICT MOPSIAKOBOIO HOMEpA,
HOMEPOB IIEpUOA U IPYIIIHI AJIEMEHTA
Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oronbl. DnekTponbl. CTpoeHue
2.2 ANIEKTPOHHBIX  00O0JOYeK aromMoB TMepBbIXx 20 XUMHYECKHUX DIIEMEHTOB
[Tepuonnueckoii cuctemsl /.. Menneneena
3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NepUOAOB, Kalus, Kajblus (pagumyca aTOMOB, JJIEKTPOOTPHUIATEIbLHOCTH,
2.3 METAITMYECKMX W HEMETAUTMYeCKMX CBOMCTB) M HMX COCIWHEHUH B
COOTBETCTBMU C TIOJIOKEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u
CTPOECHHUEM UX aTOMOB
3 Crpoenue BemiecTsa
Xumudeckass cBsi3b. KoBaneHTHass (TonsipHas ¢ HEMOJSpHAsi)  CBSI3b.
3.1 DIEeKTPOOTPULIATENHHOCTh XUMUYECKUX  dJeMeHTOB.  VoHHas  CBS3b.

Merannuyeckas CBs3b




3.2

Tunsl KpUCTAUIMYECKUX PEHIETOK (aromMHasi, HWOHHAs, METALUTUYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTANIMYECKOM PEIIETKM U BUJAA

XUMHUYECKOH CBA3U

Baxueline npeAacTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibl n ux

COCIMHCHNA. Merannsl 1 uX COCIMHCHUA

41

Knaccudukanus m HOMEHKIATypa HEOPraHWYECKUX COCIWHEHUH: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHCIJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yrole; OCHOBaHHWH (IIEMOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHACIOT (KHCIIOpPOJCOAEpKAINEe W  OCCKHCIOPOAHBIE, OIHOOCHOBHBIE H

MHOT'OOCHOBHBI€); COJIEH (CpeIHUX U KUCIIBIX)

4.2

®Ou3nyecKkue MW XHMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHHs

4.3

dusnyueckie U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTUA,
HaTpus, Kajlusd, Marius W KajJblusd, allOMUHHA, KCEJIC3a. BHCKTpOXI/IMI/I'-ICCKI/Iﬁ

A HaPsKEHUN METAIIIOB

4.4

DU3NYECKNE U XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHWA HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AMMHUAKA

4.5

dusnuecKkue U XUMUYECKHE CBOMCTBA OKCHIOB HemerasioB: cepol (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(IV). ITomyuenue

OKCHU 0B HEMETAJIJIOB

4.6

Xumudeckue coiictBa okcusoB: MeTaioB |A—IA rpynm, nuaka, meau(Il) u

xenesa(ll, 11). [Toaydyenne OKCHIOB METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (Ha mpUMepe
THIPOKCUJIOB  alIOMUHHMS, Kene3a, UuHKa). [lomyuenwe ocHoBaHMU U

amM(bOTEepPHBIX TUIPOKCUIOB

4.8

OO01ue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (hochopHOM, KpeMHHEBOH, yroinpHOH. OcobObie
XMMHUYECKHE CBOMCTBAa KOHIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

49

OO0ue xuMu4eckrue CBOMCTBa cpetHuX cosei. [lomydenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOPOJAd, KHCJIOPOdd, aMMMAKa,

YTJICKUCIIOTO I'a3a B na60paT0pHH

411

HOHy‘-ICHI/Ie aMMHakKa, CCpHOﬁ U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IC

CITIOCOOBI MOJIYUCHUA MCTAJITIOB




412

I'enetnueckas CBA3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COCIII/IHGHI/IP'I

XUMHYECKUE PEAKLIUU

5.1

Knaccugukanus XuMHU4ecKuX peakiuid o pa3iIuvHbIM IPU3HAKAM: TI0 YHUCITY U
COCTaBy Yy4YaCTBYIOUIMX B pEaKIUU BELIECTB, IO TemIoBoMy 3ddekry, Mo

W3MEHCHHIO CTCTICHEH OKHUCICHHMS XUMHUYSCKUX 3JIEMEHTOB

5.2

TennoBoit A3 PeKT XUMUIECKOH PeaKknu, TEPMOXUMHUYECKHE YPaBHEHUS. JK30-

1 SHAOTCPMHUYCCKHEC PCAKIIUH. TepMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCT&HOBI/ITCJIBHBIC peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIN.
[Ipomeccbr  okucneHust A BOCCTAaHOBJICHU. DNIeKTPOHHBIHN Oaitauc

OKHCIIMTEIILHOBOCCTAHOBUTEIILHOM pCakuuun

2.4

Teopus amekTponuTHYecKOM aucconnanun. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJIUTEI. CunbHbIE U cIa0bIe OJICKTPOJINTEIL. CreneHb Jucconuanuun

9.5

Peakiun moHHOTO OOMEHa. YCIOBHSI MPOTEKAHWS PEAKIIMH HOHHOTO OOMEHa,

IIOJTHBIE U COKPAIllEHHBIE HOHHBIE YPABHEHUS PEAKIINN

XHUMHS ¥ OKpYyXKaromas cpeaa

6.1

BemiectBa m marepuansl B MOBCEIHEBHOM >KM3HM 4esoBeka. besomacHoe
WCIIOIb30BAHUE BEIIECTB U XUMHUYECKHUX pEaKIui B jabopatopuu u OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYECKHUX OXKOrax v OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE  OKpY’Karolled  cpeabl  (KUCIOTHBIE — JI0XKH,
3arpsi3HEHUE MOYBBI, BO3[yXa U BOJOEMOB), CIOCOOBI €ro MpPEeIOTBpAICHUS
[Ipenenbras pomyctumas koHreHTpamus BemiecTB (ITAK). Ponmp xumum B
pPELIeHUH JKOJIOTUYECKUX MpolieM. YcuieHue mapHUKOBOro sddexra,

PaspymeHuE O30HOBOI'0 CJI0

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUS U UX COCIUHECHUH B
OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTH M CEJIbCKOM Xxo3siicTBe. [IprMeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYTyH, TIOPAJIOMUHUINA, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX COeMUHEHH. [IoHsATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIC

CII0COOBI 3alllMThI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOUYHUKU YIIIEBOJOPOJOB (yrojb, MPHUPOJHBIA ra3, HedTh),

IPOAYKTHI X TiepepaboTku (O€H3UH), KX POJIb B OBITY U IPOMBIILICHHOCTH

6.5

HepBOHaan'ILHLIe MOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWICH, alICTUJICH, 9TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[TousiTHE 0 OMOJIOTHYECKH BasKHBIX BCIIICCTBAX: KHUPAX, 6CJ'II(8.X, yrieBoaax — v ux

POJIH B JKU3HU YCIIOBCKA




PacuéTer:

7.1 1o (hopMysIaM XUMHUYECKHX COeTUHEHUM
7.2 Macchl (MaccoBOi) JOJM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHHSIM




KoMmnioHeHT copep:kaHus NPOrpaMMbl BOCIIUTAHUS M0 Y4eOHOMY
npeaMery
«Xumus» 0CHOBHOe 0011ee o0pa3oBaHue 8-9 kiacchl
Ha 2025-2026 y4eOHbIH 1o

LleneBbie OpUEHTHUPHI PE3YJIHTATOB BOCHUTAHUS HA YPOBHE OCHOBHOIO
o01iero oOpa3oBaHus.

['paxkaaHCcKO-aTPUOTHUECKOE BOCIUTAHUE:

CO3HABaTh MPUHAJJICKHOCTh K CBOEMY HApoJy U K OOUIHOCTU TpakIaH
Poccun, nposiBIsATh yBaKeHUE K CBOEMY U APYTUM HApPOJaM;

NOHMMATh CBOIO COPUYACTHOCTH K MPOIIIOMY, HACTOSIIIEMY U OyAylIeMy
poxHoro kpas, ceoer Ponunel - Poccun, Poccuniickoro rocynapcersa.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE!

CO3HABaTh IIEHHOCTb KaXJOW YENOBEYECKOM IKU3HHM, NpHU3HABAThH
UHAUBUAYAIBHOCTH U IOCTOMHCTBO KaXKJIOTO YEJIOBEKA.

®duznyeckoe BocnuTaHue, (GOPMHUPOBAHUE KYJIbTYPHl 370pPOBbS U
HMOIIMOHATILHOTO 0JIarOMOIyYus:

Oepe’KHO OTHOCUTHCS K (PU3UYECKOMY 3/I0pPOBBIO, COOIIOATh OCHOBHBIE
paBUJia 3J0POBOTO U OE30MacHOTrOo JUIsl ce0sl U ApYTruX Jitojiel 00pa3a KU3HH, B
TOM 4ucje B THGOPMAIIMOHHOM Cpelie;

BJIa/JIeTh OCHOBHBIMU HAaBbIKAMU JIMYHOM UM OOIIECTBEHHOW TUTHEHBI,
0e30macHOro MoBe/IeHUs B OBITY, IPUPO/IE, OOIIIECTBE.

TpynoBoe BOCIMTaHHUE:

CO3HABaTh IIEHHOCTh TpyJa B JKU3HU YEIOBEKa, CEMbH, OOIIECTBa;

NPOSIBIIATh YBAXKEHHUE K TPYNYy, JIOASM Tpyla, OepekKHOE OTHOIIEHUE K
pe3yibTaTaMm TpyAa, OTBETCTBEHHOE MOTPEOICHUE;

NPOSIBIIATh UHTEPEC K Pa3HBIM MPOhecCusim;

y4acTBOBaTh B PAa3IMYHBIX BHAAX JOCTYIIHOIO 10 BO3pacTy Tpyla,
TPYZAOBOU AEATEILHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

MOHUMATh LIECHHOCTh MIPUPO/IbI, 3aBUCUMOCTb KU3HU JIOJEH OT IPUPOIBI,
BIIMSIHUE JIIOEH Ha MPUPOY, OKPYKAIOLIYIO CPENY;

OpOSIBIATH JIIOOOBh M OEpeXHOE OTHOUIEHHE K HPUPOJE, HETpHUsTHE
AeHCTBUNA, MPUHOCSIIUX BPE] MIPUPOJE, OCOOEHHO KUBBIM CYIIECTBAM;

BbIpaXXaTb TOTOBHOCTb B CBOEH JIGSITENIBHOCTH  MPUJIEPKUBATHCS
HKOJIOTMYECKUX HOPM.

LleHHOCTH Hay4YHOI'O MO3HAHUS:

BbIpaXXaTh MO3HABATEbHBIE UHTEPECHI, AKTUBHOCTh, JIFOOO3HATEILHOCTD U
CaMOCTOSITEJIbHOCTh B MO3HAHWU, UHTEPEC U YBAKEHHE K HAyYHBIM 3HAHUSIM,
HayKe;



o0nazgaTh NEPBOHAYAIBHBIMM NPEJICTABICHUAMH O MPUPOJIHBIX H
COLIMAJIBHBIX 00BEKTaX, MHOrooOpa3uu OOBEKTOB W SIBJICHHUM MPUPOIBI, CBA3U
YKUBOW M HEXKUBOU IIPUPOLBI, O HAYKE, HAYYHOM 3HAHUU;

UMETh TEepBOHAYAIbHbIE HABBIKM HAOJIOJEHUN, CHCTEMATH3alUuud U
OCMBICJICHUSI OMNbITAa B €CTECTBEHHO-HAYYHOM M TyMaHUTapHOW 00JacTAX
3HAHUSL.
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