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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE paboueill mMporpaMMbl BOCIIUTAHUS U C yU4ETOM
KOHUEMIMU TMpernoAaBaHusl y4eOHOro mnpeaMera «XuUMHs» B 00pa3oBaTENbHBIX
opranm3anusx Poccuiickoit  @®epepauuu. Ilpu pa3zpaborke mpUMEHSIICS
Koncrpykrop ECOO ¢ npucBoenuem mporpamme 1D 340196.

Kypc xumMun Ha ypoBHE OCHOBHOrO 0OIIEro 0Opa3oBaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUHM W HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX MOHITUU
OpraHUYECKOW XMMUHU.

CrtpykTypa comepikaHus MPOrpaMMBbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaIbIBAE€TCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOU
peakiuu. OO0e 3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl MO MPUHIUIY
IIOCJIEA0OBATEJIBHOIO Pa3BUTHUS 3HAHMI HAa OCHOBE TEOPETUYECKHX IPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEIO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YYEHHUA O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

— TMpeacTaBiIeHUM 00 3JIEKTPOTUTHYECKON JHCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HaHWA pacCMaTPHUBAIOTCI HAa OCHOBE SMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATENLHO OT OJHOIO
YPOBHS K JIpYyroMY, BBINOJHSS (PYHKIUH OOBSCHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTHYECKOIO MPUMEHEHHS M MOITY4YECHUS
M3Yy4aeMBbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XHMHH  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEACTABIEHUSA O XMMHUYECKON COCTABIISIIOLIECH HAYYHOM KapTHUHBI MUpa B JIOTUKE
e€ CHCTEeMHOW MPHUPOJbl, LIEHHOCTHOTO OTHOIICHHS K HAy4HOMY 3HAaHUIO H
METO/aM IO3HaHUs B Hayke. M3yuyeHune XuMHUHM TPOUCXOAUT C IPHUBICYEHUEM
3HaHUW W3 paHee M3YYCHHBIX Y4YEOHBIX mpeaMmeToB: «OKpyXKaroumil Mupy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

3amauya yuyeOHOro TpeaMeTa COCTOMT B  (POPMUPOBAHUU  CUCTEMBI
XUMUYECKUX 3HAHUN — BOXXHEUIINX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHHUM, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, s3bIKa
HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJaM MO3HAHUS MPH MU3YYCHUH BEIIECTB U



XUMUYECKUX PEaKIui, B POPMUPOBAHUU U PA3BUTHH TO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B Yy4EOHO-TIO3HABATEIBHOW U Yy4eOHO-MCCIEI0BATEIbCKON
NEeSTENbHOCTH, OCBOECHHMU NPAaBWJI O€30MACHOro oOpalleHHs ¢ BEIIeCTBAMHU B
[IOBCETHEBHOW JKHU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEr0o 0Opa3oBaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opMHpOBaHHWE MHTENJIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEeHHMs] Ha CHUCTEMAaTUYeCKOe MpHOOIIEHUE
O0y4arommxcss K CaMOCTOSTENbHON MO3HABAaTENbHON JESTEIbHOCTH, HAaYYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneueHne yCcloBU, CIOCOOCTBYIONINX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE IS
pa3IM4YHbBIX BUAOB JIEATEIBbHOCTH;

— (¢opmupoBaHue oOmEel (QYHKIUOHAIbHOM H €CTECTBEHHO-HAaYyYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSACHATH U OLCHUBATh SIBICHUS
OKpYXKarollero MHpa, WCIOJIb3ys 3HAHUS M ONBIT, MOJYYECHHBIE NPH H3yYEHUU
XUMUHU, TPUMEHSATh WX TPU PEIIEHUU MpoOJeM B TMOBCEIHEBHOW >KWU3HU H
TPYIOBOM NEATEIbHOCTH;

— (¢opMHpoBaHHME y OOyYalolMXCS T'YMaHHCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B ObITY W TPYIOBOM JIEATETBHOCTH B LIEJSAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEUENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduis U HAMpaBICHHOCTU JaJIbHEUIIEro
o0yJeHus.

OOmiee yucino 4YacoB, OTBEAEHHBIX JUIsI W3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXXAHUE OBYYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOmaxX MO3HaHUS B XUMUHU. YHMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecTtBa. Monbs. MonsipHas macca. B3anMocBsI3b KOJIMUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTMHEHUM.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOUW MOCY0i, MpaBmiiaMu padOThl B JaOOpaTOpUU |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMS BOJIbI) U XMMHUUYECKHX (TOpEHUE CBEYH, IMPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3ioxKeHHe THAPOKCUIA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOACHHWE W  ONHUCaHWE  pe3ylIbTaTOB  IPOBEACHHS  OIIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. Haxoxmenue kuciopoma B mpupone, (GU3MYECKHe W XUMUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil 3PpeKkT XUMUYECKOW peakluuu, TEPMOXHUMHUYECKHUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKHE ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coenuHeHuid. Oxcunpl. Knaccuduxanus
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHoBaHuii. DPU3NUECKHME U XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comn. Homenknatypa coseil. @U3NYECKUE U XMMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
coOupaHue, pacrno3HaBaHWE W H3YYEHHE CBOMCTB KHUCIOpOAa, HAOIIOJCHHE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropeHue), B3aumomehcTBue Bogopona ¢ okcuaom meau (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEW PaCTBOPEHHOI'O BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAJUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBuss okcuaa menu () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAIBHBIX 3aJad M0 Teme «BaxHeilmme Kiacchl HEOPraHWYeCKHUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOOHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJOYHO3EMEIbHBIE METAUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux 3ymeMeHToB J[. 1. Menneneesa. Ilepuonsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKHX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAIUTMYECKUX U HEMETAUIMYECKUX CBOWCTB M0 TPYIIAM U MIEPUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX 1eMEHTOB. IOHHAs CBA3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPaMHM KHCIOT W UIEJNOYEH, MPOBEJACHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaliu3, CHHTe3, KiaccuuKaIus, IepUOJANIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, a3, (GU3UYECKUE BEIMYUHBI, CTUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKasI peaKkUMs

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUHW B COOTBETCTBHU C IIOJOKECHUEM »JJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIICCTB. XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
M COCTaBy YYacTBYIOIIMX B PEaKIUM BEIIECTB, IO TEIJIOBOMY 3(ddekTy, Mo
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakuusax. [IoHATHE O TOMOTE€HHBIX M T'€TePOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [IHCCOLUMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W coJell B CBeTe MPEACTABICHUN 00 3IEKTPOIUTHUYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEAOBAaHUE 3aBUCHMOCTH CKOPOCTHM XUMHUYECKON peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  PEeakuuii  HMOHHOrO  OOMEHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOIIbI0 KAUYECTBEHHBIX pEAKIHUl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXO0XJEHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U ceppl. XuMudeckue cBoicTBa cepbl. CepoBOAOpOA, CTpoeHHE, (QU3HUECKUE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXallue B OCHOBE MPOMBIIIJICHHOTO Croco0a MOJMy4eHUs] CEpHOM KHUCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsi3HEHUE OKPY’KaIOIIEeW Cpellbl COCIMHEHUSIMU Cepbl (KUCIIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka saeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusznueckne u XuMuueckre cBoricTra. KpyroBopot azora B mpupoje. AMMHUAK, €ro
dbusznueckre U XUMUYECKUE CBOWCTBA, MOTyYeHrue u npuMenenue. Cou aMMOHHS,
uX QU3NYECKHE U XMMUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakiys Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ TMojydeHue, (PU3nYecKue W XUMHYECKUE
cBoiicTBa (0OIME€ KaKk TMPEICTaBUTENsI Kjacca KHUCIOT U craeruduueckue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uU3MUECKHE W XUMHUUECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEepHble  CTENEHHM  OKHUCJICHHS.  YTJepoja,  auIOTPOIHBIC
MoauUKAIMKM, PACIpPOCTPaHEHHE B MpUpONe, (U3MYECKHE W XHUMHUYECKUC
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
dusnueckue W XWMHUYECKHE CBOKMCTBAa, JCHCTBME HA KHBBIC OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHUEe. DKOJOTUYECKUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTA U CEJIbCKOM
XO35IMCTBE.

[lepBoHaUambHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HMCTOYHWKUA YTIAEBOAOPONOB (Yyrojb, MPHUPOAHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUHN.

KpeMHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B TIPOMBIIICHHOCTH. BakHEWIINe CTPOUTEIbHBIC MaTepHAallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIM Ha XJIOPUI-MOHBI U HAOJII0ACHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSMU  (BO3MOXHO  HCHOJIb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaONIofieHWe Npu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3yYeHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpaduta, (QysuiepeHa, O3HAKOMJIEHUE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHBl M M3y4YE€HHWE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux mnojoxeHus B llepuonuueckon cucreme xumuyeckux diemeHtos JI. W
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
CrocoObl TOJIydeHHs MeTaiioB. lloHATHE O KOppO3UWM METaIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHnToB /. M. MenpneneeBa, CTpO€HHE HMX aTOMOB, HAaxXOXKJICHHE B IPUPOJIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuueckux anemeHTtoB . . MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AunroMuHuii: monoxkenue B [lepruoandeckon cCUCTEME XUMHUYECKUX SJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: nmonoxenue B [leppoanyeckoil cucTreMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMy METAUIOB U CIUIABOB, UX (PU3HMYECKUMU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOW BOBI, MPOIIECCA TOPEHUS KEIE3a B KUCIOPOJIE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAaMU HaTpus, Kaius W Kaldblugd (BO3MOXHO HCIIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM >KM3HM YEJIOBEKA. be3oracHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTparus BemiecTs, najgee — [1JIK). Poib xumMuu B pemieHu 3KOJIOTHYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI 4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIPOBOJHUKH, JTUAIEKTPUKH, (POTOINEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunrtes, apixaHue, Ouocdepa, PKOCUCTEMA, MHUHEPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTETLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW HESITEIBHOCTH TIPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe HJTOM Yy4eOHOW MJeATEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKA M COCTABJISIONIME
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypol, JOCTYNMHBIMU TEXHUYECKUMU CpPEJICTBaMH HWHMOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOYYCHHS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HETPHUATUE BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysibTaraM TPYIOBOH IEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCHOHABHON ACITEIIFHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIeCTBOBAaHMS, TOHUMAHUE IEHHOCTH 370POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJydaeMble TIPU M3YUYEHUU XUMUH, JJIS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33pEHHUS OOIIECHAy4YHbIE TIOHSTHS (3aKOH, TEOpus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOU KapTHHE MHUpa, U YHUBEpCalbHbIe yuyeOHbIE IeCTBUs (MIO3HABATENbHbIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUH
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEHIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOILECCEe TO3HAHUS TMOHATHUS (NIPEAMETHbIE WU
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIECAOBAHMS, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIApHAsT  JIUTEpATypa XUMHUYECKOrO COJIEPXKaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIbHBIX 3a/1a4 OMPEAEIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMAIBHYIO (DOPMY TIpeICTaBICHUST HH(POPMAIIUHU U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iWCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPY)KAlOIIeW MNPHPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIHHO BHITIOJHEHUS PEATIOKEHHOM 3a/1a4u;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOM pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYKIeHHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBID», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBAaTh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
JNEATENIBHOCTA 1O  IIOJYYEHUIO HOBOI'O  3HAHWs, €ro HWHTEpPIpPETalnH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHATUH U
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTU CBOMICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepu3oBaTh TabmuuHyro ¢opmy I[lepuognyeckoi
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuoamyeckass cucrema xumMuueckux osiementoB J[. .
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE PEAKIUu (M0 YUCIYy U COCTaBy YYACTBYIOIIMX B PEAKIIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE INPUYUHHO--CJIEJICTBEHHBIX CBSI3€M — M1l M3Y4YEHUS CBOWCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJZOBaHWEM, a TaKKe TMpaBuiIaM OOpalleHusl C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M NOPOBOAUTH  XHUMHYECKHME  OKCIEPUMEHTHl IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YYaOIINUXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PEaKIlysi, XUMUYECKas CBs3b, TEIUIOBOM 3P eKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKHCJIEHME U  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTNPEEATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCJIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabmmunyio dopmy [lepuonnueckoit CUCTEMBI XMMHUYECKHX 3JIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIEKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U cHenudUUeckrue XUMHUYECKUe
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThHI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TIOJYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MIPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4EHHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 5 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnen 3. Ilepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 31emMeHToB /. U. MenaeneeBa. CTpoeHne aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos
Ne i/ Tema ypoka Jara uzyuyeHust
Bcero

1 [Ipenmet xumuu. Postb XuMuu B )KU3HH YeoBeka. Tena u 1
BEII[ECTBA

2 [TonsiTrie 0 MeTOZAX MO3HAHUS B XUMHH 1

3 [Tpaktuueckas pabota Ne 1 «IIpaBuma paboTsl B 1aboparopuun 1
U IpuéMBbl 0OpalieHus ¢ 1a00paTOPHBIM 000PYAOBaHUEM
UYucteie BemecTBa U cMecu. CriocoObl pa3aeseHus cMecei.

4 X.D. «u3ydeHHEe CroCcOOO0B pa3/IeiieHUs CMECEH: C TOMOIIBIO 1
Mar"uTa, QUIbTPOBAaHUE, BhIIAPUBAHUE, JUCTHILISAIINS,
XpomaTorpadus».

5 [TpakTnueckas pabota Ne 2 «Pa3nenenune cmeceit (Ha mpumepe 1
OYHUCTKH MIOBapEHHOU COJIN)»

6 CraproBas iuarHoctudeckas padbora. 1

7 ATtoMmbl 1 MoJieKyJibl. X.0. «Co31anne MoJiesield MOJIEKYJT 1
(IIapoCTEePKHEBBIX )»

8 XUMHUYECKHE 3IIEMEHTHI. 3HAKH (CHUMBOJIbI) XUMUYECKHUX 1
AJIEMEHTOB

9 [Ipocteie u cnoxHble BemecTa. X.O. «M3yueHue u onucaHue 1
(bu3nYecKrX CBOMCTB 00Pa3I0B HEOPraHMUECKUX BEIIECTBY

10 ATOMHO-MOJIEKYJIIPHOE yUE€HUE 1

1 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMHUYecKast popmya. 1
BaneHTHOCTh ATOMOB XMMHUYECKHX 3JIEMEHTOB

12 OtHocuTenbHast aToMHasi Mmacca. OTHOCUTEIbHAS 1




MOJICKYJIApHas Macca

13

MaccoBas J0JI1 XUMHYCCKOI'o 3JICMCHTAa B COCAMHCHUHN

14

KomnuectBo Bemectsa. Monb. Monspaas macca. X.0.
«Habmonenne 00pa3IoB BEMIECCTB KOJTMYECTBOM | MOJIbY

15

dusnyeckre U XUMHYECKUE SBIICHHUS. XUMHYECKas PEaKIIHs.
X.9. «Habmonenue ¢pusnyeckux (MIaBleHue BOCKa, TasHUE
JbJIa, pACTUPAHUE caxapa B CTYIKe, KHTICHUE M KOHICHCAIIHS
BOJIbl) M XMMUYECKUX (TOPEHHUE CBEYH, IIPOKAJIMBAHUE METHON
IPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KCJIOTON) SIBJICHHI»

16

IIpu3Haku U ycaoBuUs NIPOTEKAHUSA XUMHYECKUX peakuuii. X.0O
«Habumonenue u onvcanue NpU3HAKOB MPOTEKAHUS
XMMHMUYECKUX peakuuil (pa3okeHue caxapa, B3auMoeiicTBIe
CEpHOM KUCIIOTHI C XJIOPUJIOM OapHs, pa3ioKeHUue r’uApOKCcUuIa
menu (I1) npu HarpeBaHuu, B3auMO/I€iiCTBHE jKele3a ¢
pactBopom cosu meu (11)»

17

3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUECKHE YPaBHEHUS
X.9. «Habmonenue 1 onrcaHue pe3ylbTaToB MPOBEICHUS
OMbITa, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MacChl»

18

BrrunciieHnst KOaM4ecTBa, Macchl BEIIECTBA IO YPABHEHUSM
XUMUYECKUX PEaKLU

19

Knaccudukanus XuMu4ecKux peaxiuii (coequHeHus,
pa3noXKeHus, 3aMeleHHs], OOMeHa)

20

M. B. JIomoHOCOB — yuéHbIii-3HIIIKIO0NEeAUuCT. O600IIeHEe 1
cUCTEeMaTH3alus 3HAaHUI

21

KonTponbHas padora Nel o Teme «BemiecTBa 1 XUMHUYECKUE
peaKIIIm

22

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopon —
AJIEMEHT U NpocToe BemecTBo. O30H




dusnueckre 1 XMMUYECKUe CBOWCTBA KUCI0poa (peakuuu
okuclienus, ropenue). [lonatue 06 okcumax. X.0.

23 «O3HakoMJIeHHE ¢ 00pa3llaMy OKCHJI0B M OIIMCAHUE UX
CBOMCTB»

24 Crioco0OsI oTyyeHus KUCIOpoAa B 1JabOpaTopuu u
npoMblluIeHHOCTH. [IpMenenne kucmopoaa
TennoBoii 3(heKT XUMHUUECKON PeaKuH, TOHATHE O

25 TEPMOXUMUYECKOM YPABHEHUH, IK30- U 3HIOTEPMHYECKUX
peaKuusx

26 TomnuBo (HedThb, yroiab U MeTaH). 3arps3HEHHE BO31yXa,
CIOCOOBI €T0 MPEIOTBPALCHUS

97 [TpaxkTnueckas padota Ne 3 o teme «Ilonyuenue u cobupanue
KHUCJI0pOAa, U3yYEHHE €ro CBONCTB

28 Bonopoa — sneMeHT u nipocToe BelecTBo. Haxoxaenue B
npupoe

29 dusnyecKue U XMuMHYECKHE CBOMCTBA Bogopoaa. [Ipumenenue
BOJIOpO/Ia

30 [ToHATHE O KHCIIOTAX U COMAX

31 Crioco6sI mosryyeHus BOJI0poia B 1abopaTopuu

39 [Tpaktnueckas padota Ne 4 o teme «Ilonyduenue u cobupanue
BOJIOPO/IA, U3yYEHHE €r0 CBOMCTB»

33 MonspHblii 006EM razoB. 3aKoH ABOTaapo

34 Beruucnenus o60béma, KoMuecTBa BELECTBA ra3a o ero
U3BECTHOMY KOJINUECTBY BELIECTBA WK 00BEMY

35 Brruncnenns o0bEMOB ra3oB [0 YpaBHEHUIO peakuu Ha
OCHOBE 3aKOHA 00bEMHBIX OTHOLIECHUH ra30B

36 dusnyeckue U XMMUYECKUE CBOKMCTBA BOABI. X.0.

«BzauMozenicTBre BObI C MeTallJIaMU (HaTpUEM M KaJIbIIHEM )




(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB)»

CocraB ocHoBanuii. [TonsTre 006 nHAMKaTOpax. X.O.
«HccnenoBanue o0pa3iioB HEOPraHUUECKUX BEIIIECTB

37 Pa3JIMYHBIX KJIACCOBY
X.9. «Habmonenue n3MeHeHus OKpackyu HHANKATOPOB B
pacTBOpax KUCIOT U IEJI0UEH»
Bopa xak pactBopuTens. HacbllieHHbIE U HEHACBIIICHHBIE

38 pacTtBOpbl. MaccoBas 10515 BeliecTBa B pactBope. X. 3.
«HccnenoBanue 0coOOEHHOCTEN pacTBOPEHUS BEIIECTB C
pa3INYHON PacCTBOPUMOCTBIO»
[Tpaktuueckas padora Ne 5 mo Teme «IIpuroToBiienue

39 pacTBOPOB € ONPEAECTEHHON MaCCOBOM JIOJIEH pacTBOPEHHOT O
BELECTBA

40 Kontponpenas pabora Ne2 no reme «Kucnopoa. Bogopon.
Bona»

41 Oxkcuppl: cocTaB, KIacCHPHUKAINSA, HOMEHKIATypa
[TomyueHue 1 XMMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U

42 amdoTepHbIX OKcuA0B. X.J. «M3yueHne B3auMoieiicTBH
oxcuna menu (Il) ¢ pactBopom cepHOI KUCIOTHI»

43 OcHoBaHuUA: cOCTaB, KiaccupuKalus, HOMEHKJIATypa

44 IToyuenue 1 XuMHU4YECKHE CBOMCTBA OCHOBaHUM
Kucnotsr: coctas, kinaccudpukanus, HOMEHKIaTypa. X.0.

45 «3ydyeHne B3auMOAEiCTBUS KUCIOT C METaNIAMU, peakLui
HEUTpan3aun»

46 [Tonyuenune u XUMUYECKUE CBOMCTBA KU CIIOT
Conu (cpenHue): HOMEHKIJIATypa, CliocOObI OJIy4eHHUs,

47 XUMH4eckue cBoiictBa. X.J. «/3yueHue BbITECHEHHE OJJHOTO

MeTajuia JpyruM U3 pacTBopa cou"




[Tpaktuueckast pabota Ne 6. Pemienne sxcriepuMeHTaIbHBIX

48 3aaa4 1o TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX 1
COEJIMH CHUIN
['eHeTnueckas CBs3b MEXKIY KJIAaCCAMHU HEOPTaHMYECKUX

49 coequHennil. X.J. «B3aumoneiicTBue rujpokcua MHKa ¢ 1
pacTBOpaMH KHCIIOT U TIETOYEH»

50 O0o01eHne 1 cucTeMaTH3aIus 3HaHU ! 1

51 KonTponbHas padora Ne3 o teme "OCHOBHBIE KJ1aCChI 1
HEOPraHMYECKUX COCTUHEHMIT"
[lepBble MONBITKY KJIACCU(PUKAINA XUMUIECKHUX HJIIEMEHTOB.

52 ITonsTre o rpynnax cXoaHbIX 3J1eMeHTOB. X.0O. «M3yuenue 1
00pa3I10B BEIIECTB METAJJIOB U HEMETAILIIOB )

53 [Tepuonnueckuii 3axoH u [lepuoauueckas cucrema 1
xumuueckux synemeHToB . 1. Menzaeneesa

54 Ilepnoapl, rpynmnsl, HOATPYIIIIBI 1

95 Crtpoenune aromoB. CoctaB aTOMHBIX saep. M3oTomnsl 1

56 CTtpoeHue SIEKTPOHHBIX 000JI0YEK ATOMOB 3JICMEHTOB 1
Ilepuoanueckoii cucrems! 1. 1. Menneneesa

57 XapakTepucTuKa XUMUYECKOT0 3JIEMEHTA 110 €r0 MOJI0XKEHHUIO B 1
[Tepuognueckoii cucreme 1. 1. Menneneena
3nauenue [leproauueckoro 3aKoHa JJis pa3BUTHS HAYKU U

58 npaktuku. /. 1. MenneneeB — y4€Hbli, eqaror u 1
rpaXKJaHuH

59 [TpomexxyTounas arrecrainus. KoHTposibHas pabora 1

60 DIEKTPOOTPHUIIATEIHPHOCTh ATOMOB XHMHUYECKUX 3JIEMEHTOB 1

61 HNonnas xummuueckas CBA3b 1

62 KoBaneHTHas mossipHast XMMHUYECKasl CBSI3b 1




63 KoBaneHTHas HemomsipHas XMMHUYECKasl CBSI3b

64 CrerneHb OKHCIICHUS 1
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuu. X.0.

65 «[IpoBeneHue ONbBITOB, WLTIOCTPUPYIOIIUX TPUMEPHI 1
OKHUCJIMTEIbHO-BOCCTAaH OBUTEIBHBIX PeakInii (ropeHue,
pEaKIMK pa3lIoKEHUS, COSAMHEHUS).»

66 OKUCITUTEIN U BOCCTAHOBUTEIN 1

67 KontponpHas pabora Ned o reme «CTpoeHne aToma. 1
XuMH4IeCcKasi CBSI3b)

68 O0001IeHNE U cCUCTEMAaTU3aliA 3HaHUI 1

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




9 KUIIACC

Ne i/t

Tema ypoka

KoanuecTBo yacoB

Bcero

Jlara u3yyeHus

ITepnonnyecknii 3akoH. Ilepuoauyeckas cucreMa XUMHUYECKUX
anemenToB /1. 1. Menneneera

3aKOHOMepHOCTI/I B U3MEHEHUHU CBOMCTB XUMMYECKUX
QJIEMCHTOB IICPBbIX Tpex IepuoaoB

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHM4YECKUX BEIIECTB

Byl XuMHU4Y€eCcKO# CBSI3U M TUIIBI KPUCTATUNIMYECKUX PEIIETOK.
X.3. «O3HaKOoMIIEHUE C MOJAETSAMHI KPUCTATUTMYECKUX PEHIETOK
HEOPraHWYECKUX BEIIECTB — METAJJIOB U HeMeTasoB (rpadura
Y aaMasa), CJIOKHBIX BEIECTB (XJIOpHaa HATPUS)»

KonTtponbsaas padora Nel mo teme «IloBTOopenue u yriryoaeHue
3HaHUU OCHOBHBIX pa3/eJIoB Kypca 8 Kiaccay

Knaccudukarnus XaMUYECKUX PEaKINii 0 pa3InIHBIM
MpU3HAKAM

ITonsTie O CKOPOCTH XMUMHUYECKOU peakuuu. ITonsatue o
TOMOTE€HHBIX U Fe€TepOoreHHbIX peakuusx. X.J. «MccnenoBanue
3aBUCUMOCTH CKOPOCTH XHMHYECKOU PEAKLIUH OT BO3EHCTBHUS
pa3nuyHBIX (GAaKTOPOB»

IlonsiTHE 0O XUMUYECKOM PaBHOBCCHUU. (DaKTOpLI, BJIMAOIIMEC HA
CKOPOCTb XUMHYECKOMH PCaKIMU U MOJIOKCHUEC XUMHUYCCKOI'O
PpaBHOBECHUA

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuu. X.0.
«IIpoBeaeHnEe ONBITOB, UITKOCTPUPYIOIIUX TPUMEPDI
OKHUCJIMTEIbHO-BOCCTAaHOBUTEIHHBIX peakinii (ropeHue,
pEaKIMK pa3oKEHUs, COSAMHEHNUS)».




10

Teopus 3nexkTponuTHYecKor quccounanuu. CHIbHbIE U
cimabple 2JIeKTpoauThl. X.D. «HMccnenoBanue
AJIIEKTPONPOBOIHOCTH PaCTBOPOB BEIIECTB, MpoLEcca
JUCCOLIMAIINU KUCTIOT, 1e04eil U coseil (BO3MOXKHO
MCI0JIb30BAaHUE BUEO MAaTEPUAIIOB),»

11

Nonnbie ypaBHenus peakuuii. X.9O. «[IpoBeneHue onbIToB,
WJUTIOCTPUPYIOITUX MMPU3HAKK TTPOTEKAHUS PEaKIIuii HOHHOTO
oOMeHa (0Opa3oBaHME OCaKa, BBIJICIICHHE ra3a, 00pa3oBaHue
BOJIBI)».

12

XHUMHUYECKHE CBOMCTBA KUCJIOT 1 OCHOBAHMII B CBETE
MIPEICTABICHUI 00 STEKTPOIUTHYECKON U CCOLUAIINHI

13

XUMHUUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHHUI 00
AIEKTPOJIUTHIECKON T CCOLIMAIINN

14

[Tonsatue o rugposuse conei

15

O0o01eHne U cucTeMaTu3alus 3uanuii. X.J.»Pacno3naBanue
HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KAaUeCTBEHHBIX PEaKIIHil
Ha HOHBI» X.D. «3yueHne o0pasioB HEOPraHUIECKUX
BEIISCTB»

16

ITpakTueckas padota Ne 1. «Pemienune skcriepuMeHTaIbHBIX
3a1a9y»

17

KonTponbsHas padora Ne2 o teme «DIEKTPOJIUTHIECKAs
quccoruanus. XuMU4YecKrue peakiiy B pacTBOpax»

18

OO0miast XxapakTepuCTHKA rajJoreHoB. XMMUYECKHNE CBOWCTBA HA
npumepe xinopa. X.3. «OnbIThl, OTpaskaroue GU3NIECKUE U
XUMHUYECKHE CBOMCTBA raJJIOr€HOB U UX COCIMHEHUI
(BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUAIIOB ).

19

XnopoBonopoa. ConsiHast KHCITOTa, XMMUYECKHEe CBOMCTBA,
noyiyueHue, npuMenenue. X.2. «O3HaKoMIIeHHE ¢ 00pa3laMu




XJIOPUIOB (TaJOr€HHIOB)».

20

[TpakTuueckas pabota Ne 2 o teme «Ilonydenue consHon
KHCIIOTBI, U3y4EHHUE €€ CBOWCTBY

21

Brruncnenus mo YPaBHCHHUAM XUMUYCCKUX peaKuHﬁ, €ClIn
OIWH U3 pCarCHTOB AaH B H30BITKE.

22

O6mas xapakTeprucTuka 3JeMeHToB VIA-rpynisl

23

AnnoTtponHsle Mogudukanuu cepbl. Haxoxaenue cepsl 1 €€
COEIMHEHUI B mpupojie. XMMHUYECKHE CBOKCTBaA cep. X.0.
«O3HakoMJIeHHe ¢ o0pa3LaMu cepbl U €€ COeAUHEHUSIMU
(BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB)»

24

CepOBoz[opoz[, CTPOCHHUC, (bl/ISI/I‘leCKI/IC 1 XUMHUYECKHE CBOMCTBA

25

Oxkcunpl cepol. CepHas KUCIIOTa, GU3MUECKHE U XUMUYECKHUE
cBoiicTBa, mpuMenenue. X.0. «Habmonenue npouecca
o0yTrJMBaHUs caxapa moJ AeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTHI, U3YYEHHE XUMHYECKHX CBOMCTB
pa30aBIEHHON CEepHOM KUCIOTHI, TPOBEICHNE KAaUeCTBCHHOM
peakiuu Ha cynb(haT-uoH U HAOJI0JeHN e TPU3HaKa eé
MIPOTEKaHUS»

26

XUMHUYECKHE PEAKIINH, JIEKAIIHNE B OCHOBE MMPOMBIIIIECHHOT O
croco0a MoJIy4eHHsI CEPHOM KUCIIOThI. XUMHYECKOE
3arpsA3HEHUE OKPYKAIOIIEH CPellbl COSAMHEHUSIMU CEPhI

27

Brrunciienne MaccoBoi 1O BBIX01a MMPOAYKTA PEAKIUU

28

OO0r1ast XxapakTepucThKa 3JieMeHTOB V A-Tpynibl. A30T,
pacrpocTpaHeHHe B pupoe, GU3NIecKue 1 XuMUIEeCKHe
cBoiictBa. X.O. «O3HaKoMIieHUE C (PU3HMUECKUMU CBOHCTBAMU
azota, pocdopa U UX coeqMHEHUH (BO3MOXKHO UCITOIb30BAHHE
BHJIEOMATEPHUAITIOB)»

29

AmMuak, ero puznyeckrue U XMMHUYECKHe CBOICTBA,




nonyyeHue u npumenenne. X.9J. «[IpoBenenne kauecTBeHHON
peaKuy Ha MOH AMMOHHS U M3y4EHUE IPU3HAKOB €€
MPOTEKAHU»

30

[Tpaktnueckas pabota Ne 3 mo treme «lloinydeHne ammuaka,
M3y4YEHUE €rO CBOMCTBY»

31

A30THas KuCIOTA, ¢ (PU3NIECKHe U XUMHUECKUE CBOMCTBA.
X.9. «B3aumozeiicTBrEe KOHLIEH TPUPOBAHHON a30THOMN
KHUCJIOTBI ¢ ME/IbIO (BO3MOXHO HCII0JIb30BAHNE
BUJIEOMATEPUATIOB)»

32

Hcnonp30BaHne HUTPATOB U COJIEW aMMOHUS B KAUE€CTBE
MUHEpaJbHBIX YA00peHUH. XUMUUECKOE 3arpsi3HEeHHe
OKpY’KaroIlen Cpelibl COEAUHEHUSIMU a30Ta

33

®ocdop. Oxcua pocedopa (V) u hochopHas kuciora,
du3nYecKre U XMMHYECKHE CBOMCTBA, MoydyeHue. X.0.
«IIpoBeneHne kauecTBEHHOM peakiuu Ha B pocdar - noH u
M3ydeHU e MPU3HAKOB €€ IPOTEKAHUSD)

34

Ucnonb3oBanue hochaToB B KauecTBE MHHEPAILHBIX
ynoOpenuii. 3arps3Henue npupogHon cpensl Gochatamu. X.0.
«O3HakoMIIeHHE C 00pa3laMu a30THBIX U HOCHOPHBIX
yIIo0peHuii»

35

Yriepos, pacnpocTpaHeHHe B Ipupoe, pusndeckue u
XUMHuUeckue cBorctBa. X.0. «M3yueHue mojenen
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta, QyaepeHar.

36

Oxkcuapl yriaepona, ux Gpu3n4ecKue 1 XMuMU4ecKre CBOMCTBA.
DKOIOru4ecKue MpodIIeMbl, CBI3aHHbIC C OKCHIOM yriiepoa
(IV). X.D. «O3HaKoMIICHHE C ITPOIIECCOM aJCOPOLIUU
paCTBOpéHHBIX BCIICCTB aKTUBUPOBAHHBIM yrﬂeM u
YCTPONCTBOM IPOTUBOTa3a»

37

VYroapHas KMCIIOTA U €€ COJIN




38

[Tpaxktnueckas padbota Ne 4 o teme "[lonydyeHue yriekuciaoro
rasa. KauecTBeHHas peakiiusi Ha KapOoOHaT-HOH"

39

[TepBoHavabHBIE TOHITHS 00 OPraHUYECKUX BEUIECTBAX KaK O
COEIMHEHMSIX yriepoa

40

Kpemuuii u ero coenunenns. X.3. «IIpoBenenue
KaueCTBEHHBIX PEaKIUIl Ha CUIMKAT-UOH U U3yUEHUe
IIPU3HAKOB UX MPOTEKaAHUS»

X.3. «O3HaKOMIIEHHU E C IPOIYKIMEN CUIINKATHOMN
IIPOMBILLITIEHHOCTHY

41

[TpakTuueckas pabota Ne 5. Perienue sxcrepuMeHTaabHBIX
3aja4 1o TeMe «BakHelre HeMeTaulbl U UX COEIUHEHUS

42

KonTtponbsHas pabora Ne3 mo teme «BaxHeiime HeMeTalIbl U
WX COCAMHEHUS»

43

OO011ast XapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB — METaJLIOB.
Mertannudeckas CBS3b U METaJUIMYECKask KpUCTaITnYecKas
pemérka. dusnueckrue cBOMCTBa METaNIOB. X.0.
«O3HakoMIIeHHE ¢ 00pa3iaMyu METAJJIOB U CIIJIaBOB, UX
(U3HYECKIMU CBOMCTBAMU.

44

XUMHUYECKHE CBONCTBA METAIIIOB. DJIEKTPOXUMUYECKUN PsIIT
HaIpsHKCHUM METaJIOB.

45

O6I_HI/IC CITIOCOOBI MMOJIYy4YCHUSA MCTAJIJIOB. CnnaBel. Berunciaenus
10 YPaBHCHUSAM XUMHUYCCKUX peaKHI/Iﬁ, €CJIM OJUH U3
pPCarcHTOB COACPIKHUT IIPUMCECU

46

[TonsaTre o koppo3un metayuioB. X.J. «M3ydueHue pe3yabTaToB
KOPPO3HH METAJIOB (BO3MOYXKHO HUCI0JIb30BAHNE
BHJICOMATEPHUAIIOB)).

47

[llenounbie meraiibl. X.9D. «HabmoneHre u onucanue
MPOIECCOB OKpAIIMBaHUS MIJITaMEHW HOHAMU HATPUSI, KaIus U




KaJIbIUs (BO3MOXKHO HCIIOJIb30BAHUE BUEOMATEPHATIOB ).

OKcHIbl ¥ TUAPOKCHUABI HATPUS U Kanus. X.9. «3yueHnue

48 0COOEHHOCTEN B3aUMOJIEHCTBHUS OKCH/JIA KaJIbLIUs U HATPHUS C 1
BOZIOM (BO3MOYKHO HCIIOJIb30BAHKUE BUICOMATEPHATIOB ).

49 [IlenouHO3€eMeENbHBIE METAIUIBI — KAJIBITUA U MArHUHN 1

50 Baxkueiiiimne coequHeHUs KaabLus 1

51 O06o00IIeHNEe U CUCTEMAaTH3allHsl 3HAHUMA 1

52 JXKécTkocTh BOIBI U CITOCOOBI €€ yCTpaHEHUSI. 1

53 [TpakTueckas padorta Ne 6 o reme "KécTkocTh BOJBI U 1
METOJbI €€ ycTpaHeHus"

54 AmoMuHUI 1
AmoTepHbIe cBOIiCTBa OKCHJIA M TUApoKcuaa. X.0.

55 «HccnenoBanre aM(pOTEPHBIX CBOMCTB MMIPOKCHIA ATIOMHHUS 1
Y THJIPOKCHUIA ITTHKAY.

56 Kenezo X.0. «M3yueHne npoueccoB TOPEHHs Kee3a B 1
KHCIIOPO/ie (BO3MOXKHO UCTIOJIB30BAHUE BUICOMATEPHAIIOB)).

S7 Oxcubl, Tuapokcuabt U conu xenesa (1) u sxenesa (111). 1
O6o06menue u cucremaTuszanus 3Hanui X.0. «M3ydyenue

58 MPU3HAKOB IMPOTEKAHMS KAUeCTBEHHBIX PEAKIIMIA HA NOHBI: 1
MarHus, KajbIus, aJFlOMUHUSA, IIMHKa, xKeme3a (1) u xenesa
(1, memu (1)»

59 [Ipomexxyrounas arrecranusa. KontponbHas pabora 1

60 [TpakTudeckast pabora Ne 7. Pemienue skcriepuMeHTaIbHBIX 1
3a/1a4 1o TeMe «BakHelIme MeTaulbl U UX COCIMHCHHS
BbrancneHus Mo ypaBHEHHSIM XUMHUYECKUX PEaKIIHi, eCIn

61 OJIMH W3 PeareHTOB JIaH B U30BITKE WU CONCPIKUT MTPUMECH. 1
Brrumncienust MaccoBo# J0JIM BBIXOJa TTPOYKTA PEAKIINH .

62 O06o0mIeHne u cucTeMaTH3alus 3HAHUHA 1




KonTponbsaas pabora Ned o teme «BakHei e MeTauibl 1

63 1
UX COCTUHEHUSD)
BemectBa W Marepuaibl B TIOBCEAHEBHOW KHM3HH
64 yenoBeka. X.D. «M3yueHume o00pas3ioB MaTepHalioB (CTEKJIO, 1
CIJIaBbl METAJIOB, MOJIMMEPHbIE MAaTEPUAIIBI)».
65 XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl 1
66 Poiib XuMuM B pelieHuu 3KOJIOrHYeCKUX podsieM 1
67 XUMHUYECKUE 3HAHUS CETOTHS 1
68 O06o061enue 1 cucTeMaTH3aus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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