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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (enepaabHON paboueli mporpaMMbl BOCTIMTAHUS
U C y4yéTOM KOHIIEMIIUM TIperojaBaHusl y4deOHOro mnpeamera «XuUMHUS» B
oOpasoBaTenbHbIX opraHuzamnusax Poccuiickoit depeparuu.

[Iporpamma mo xumMum Aa€T TPEACTABICHHWE O IIENAX, OOIIEH CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJ/IepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XHMHUHU, OMNPEENSAECT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroUIMXCs, OMNpeaesisieT BO3MOXXHOCTU TMpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIILHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrparoT (GopMUpYEMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXXHOCTEH IS CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIECHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
aJIalTHPOBAHHBIM OTpa)keHHEM 0a30BOI HAYKM XMMUU Ha ONpeAeTEHHOM 3Tarie eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XUMUU.

CrtpykTypa cojaepaHusi MporpaMMbl MO XMMUU COpMHUpOBaHa Ha OCHOBE
CUCTEMHOro noaxona k €€ msydeHuro. ComepaHue CKIIAIbIBACTCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI IIOHATHN O XUMUYECKOM
peakuuu. OO0e 53TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPUHLIUILY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeacTaBieHUl 00 AIIEKTPOJUTUYECKONW JAMCCOLMAIlMM BEUIECTB B
pacTBOpax.

TeopeTnueckne 3HaHHMS PACCMATPUBAIOTCS HAa OCHOBE OSMIHMPUYECKH
NOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO
YPOBHS K IpyrOMY, BBIOJIHSAS (PYHKIUN OOBSCHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO MPUMEHEHHUS U MOIYyYEHHS U3y4aeMbIX
BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IPEICTABICHNS O XUMUYECKOW COCTABISAIOIIECH HAyYHON KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUs B Hayke. M3yyeHue XMMUU MPOUCXOAMT C NPUBJICUEHUEM 3HAHUU W3
paHee M3Y4YEeHHbIX y4eOHbIX NpenMeToB: «Okpyxaromui mupy», «buomorus. 5—7
Kyacce» U «dusuka. 7 Kimacey.

[Ipy wu3ydeHWHM XUMHUM TPOUCXOTUT (HOpPMHUpPOBAHHME 3HAHUN OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESATENbHOCTH YEI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIBTYpHI. 3aJa4da
y4eOHOro MmpeaMera COCTOUT B (JOPMHUPOBAHUM CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUTITNX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX
000011IeHHIT MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAYKH, B MPUOOLIEHUU K



Hay4YHBIM METOJIaM TIO3HAHMSI TIPH M3YYCHUHU BEIICCTB U XMMHUYCCKHX PEaKIIMi, B
(GbopMUPOBaHUY U PA3BUTHH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEILHON U y4eOHO-UCCIIEIOBATEIBCKON JEATEIHHOCTH, OCBOCHUHU MPABUI
0e30macHOro o0panieHus ¢ BeIeCcTBAMU B TTOBCEHEBHOM JKU3HHU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BAKHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (opMupoBaHHE WHTEIUIEKTYaTbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caMoOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO PELIECHUH,
CIIOCOOHOM aJIaNTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

—  HaNpaBJIICHHOCTh OOy4YeHUS] HA  CHCTEeMAaTHYEeCKOe TMpUOOIIeHUe
Oo0yJarommMxcss K CaMOCTOSATEIbHON IM03HABATENLHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHusA, (OPMUPYIOIIUM MOTHMBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUY;

— o0ecrieueHne yCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OTbITA Pa3HOOOPA3HON MEATETHHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KITFOUYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTEHIINN), UMEIONINX YHHBEPCAIbHOE 3HAYCHWE IS
Pa3IMYHBIX BUJOB JI€SITEIbHOCTH;

— (opmupoBanmne oO0mell (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATHP W OICHUBATh SBICHUS
OKPYXKAIOIIET0 MHpA, WCIOJB3Yysl 3HAHWUS W OMBIT, MONTYYEHHBIC NMPU H3YUCHUH
XUMUH, MPUMEHATh UX MPU PEIICHUH MTPOOIEM B MOBCETHEBHON KU3HU U TPYA0BOU
NeSITeNbHOCTH;

— ¢opMHupoBaHWE y OOYyYaIOIMMUXCS TYMAaHHCTUYECKHX OTHOIICHUH,
MOHMMAHUS I1IEHHOCTH XWMHYECKUX 3HAHWW I8 BBIPAOOTKH DKOJOTHYCCKH
1eJIeCO00pa3HOro TMOBEJAEHUs B OBITY U TPYIOBOM JEATEIBHOCTH B MLEJAX
COXpaHEHUS CBOETO 3/I0POBbSI M OKPY>KAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMK K OOY4YEHHWIO, CMOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHIMTAHUID HAa OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdWIIsS U HANPABICHHOCTH AAJTbHEUIIEro
o0y4eHusl.

O011iee 9rco 9acoB, OTBEIEHHBIX JJIs1 U3YUYCHUS XUMUHU HA YPOBHE OCHOBHOT'O
obmrero obpaszoBanusi, coctaBisier 170 gacoB: B 8 kiacce — 102 yaca (3 ydaca B
HeJento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKAHUE OBbYUEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUA B XMUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS aToMHasg Macca. OTHOCHUTENIbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10Jis1 XUMUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMocBsI3bp KOIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmymnam
XUMHYECKUX COCTUHECHUM.

du3nuecKkue U XMMHUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEeIIICHHS, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XUMHUYECKOHN IMOCYJIOW, MpaBWjiaMu pabOTHl B 1abopaTopuu u
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
(bU3MYECKUX CBOMCTB O00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
¢usnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMUSI BOAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBIECHUM, HAOII0IeHuEe U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XHMHUYECKHX peakiui (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapusi, pa3joKeHUEe TUIPOKCUIA
menu (1) mpu HarpeBaHwy, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Yy4YEHHE CIOCOOOB pa3feICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (QpuibTpoBaHUE,
BBITIApUBAHUE, JUCTUIUIIIMS, XpoMaTorpadusi, IpoBeACHNE OYUCTKH MOBApPEHHOMN
conmu, HaONIOJeHWEe W  ONMUCAaHWE  Pe3yJIbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJENed MOJEKY
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — 3j€MEHT M IIpocToe
BelecTBo. HaxokaeHue kuciaopoja B Mpupoje, (HU3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xucimopopa. CrocoObl
MOJyYEeHHsI KHUCJIOpOAa B JIaOpaTopuu | MPOMBINIIEHHOCTH. Kpyroopot
Kuciopoaa B mpupoje. O30H — aJuIoTponHas MOAU(PUKAIINS KUCIOPOIaA.



TeroBoit 3h(EKT XUMHUYECKOW PpEaKIUU, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, yCWJIEHHE MapHUKOBOTO A (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Bojiopoaa B npupoe,
bu3nYecKHre U XUMUUECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOKI MonyueHus. Kuciorsr
Y COJIH.

MomnsipHbIii 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHCHHSIM.

Oduznueckue CcBOMCTBA BOAbL. Boma kak pactBopurenb. PacTBopbl.
HacekimienHble 1 HEHAChIIEHHbIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 1075 BelleCTBa B pacTBOpe. XUMHUUECKUE CBOWCTBA BOAbL. OCHOBAHUS.
Ponb pacTBOpOB B mpupozie U B )KU3HU 4enoBeKa. KpyroBopor BOAbI B IIPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccuduxanuss neoprannueckux coenuueHuid. Oxcupabl. Knaccudukanms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHUCJIOTHbIE, aM(oOTepHbIE) W
HeconeoOpazyromue. Homenkmatypa okcumoB. Dusnueckue W XHUMHYECKUE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHui. PU3MUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndyeckue u
XAMHUYECKHE CBOMCTBa KuCIOT. Psan aktuBHoctm merayuioB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHUYECKUE CBOMCTBA COJICH.
[Tonyuyenue coien.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuyeckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEACICHHUE COJIEPIKAHUSA KUCIOPOAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, paclio3HaBAaHUE U M3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS U
npeKparieHus TopeHus (Tokapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHIOB U OTTUCAHUE
UX CBOMCTB, TMOJYy4Ye€HHE, COOMpaHUE, paClO3HaBaHHE W U3YYEHUE CBOWCTB
BoAOpoja (ropeHue), B3auMoieicTBre Bojioposia ¢ okcuaom meau (1) (BozmoxxHo
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOICHHE 00PA3I0B BEIIECTB KOJIUYECTBOM
I ™monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM AOJIEH
pPacTBOPEHHOI'O BEIIECTBA, B3aMMOCHCTBHE BOABI C MeTaulaMH (HaTpUEM U
KaJbliieM) (BO3MOXHO HCIIOJIb30BAHUE BUAEOMATEPHUAJIOB), HCCJIEIOBaHUE
00pa3Il0B HEOPTaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHNE N3MEHECHHS
OKpAaCKH MHJIMKATOPOB B pACTBOPAaX KUCJIOT U IIECIIOYEH, U3YYEHNE B3aUMOICHCTBUA



okcuna meau (1) ¢ pacTtBopom cepHOlM KHUCIOTBI, KMUCIOT C METajulaMu, peakiui
HEUTpaIu3alui, NOJyYEHUE HEPACTBOPHUMBIX OCHOBAHHWM, BBITECHEHUE OJHOTO
MeTaJlla APYTrUM U3 PacTBOPA COJM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUID.

Hepuoanyecknin 3akoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
yiemenToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XuUMHYECKasi CBAA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiacCU(PUKAIIMM XUMHUUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEeJIOYHbIE U IIEJI0YHO3EMENbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHbBIE OKCHIBI
Y TUAPOKCH/IBL.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. Menneneesa. Koporkonepuonas u ninuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuyeckux amemMeHtoB JI. WM. Menpeneesa. Ilepuonsl u Trpyrmimsl.
PU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. OnekTtponsl. CTpoeHune
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTuka XUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUNTMYECKUX CBOMCTB I10 IPYIIAM U HEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuognueckoi CHCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbll U
IpaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHAss YW HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLHUU.
IIponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, INPOBEIAEHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnule ceasu

Peanmu3anusa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHUME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MIOHATUM, TAK U MOHSITUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO0uiue ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (akT, rurnoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCU(PUKALMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHE, MOIEIIb, SIBIICHHE.

®du3znkKa: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, (HU3UYECKHE BEIMYMHBI, E€AMHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIE
MCKOIIa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XUMHYecKasi peaKI U

IIepunonnueckumii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHUOAOB, KAJIHs, KATBLIHA U X COCAUHEHUN
B COOTBETCTBMHM C TIOJOXXEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJBI XUMHUYECKOM CBSI3U. THIBI KPHUCTaJUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBA3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOMCTBa BEILECTB, OTHOCALIMXCS K Pa3IW4HbBIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEHETHYECKAas CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanus XuMUYecKUX peakiuid Mo pa3auyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEILIECTB, IO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
ypaBHEHUSI.

[Tonsatue o ckopoctu xumuuecko peakuuu. IlonsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusixX. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEaKUUHW U IIOJIOKEHUE XMMHYECKOTO

paBHOBECHS.
OKHCIINTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEINBHON pEeaKLuH. CocraBienue YPaBHEHUI

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTHUECKOW TUCCOUMALNAN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
xuMHuuyeckoil cs3u. Crenens nucconuanuu. CuiabHbIE U clla0ble 3JIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE MOHHBIE YpaBHEHMS peakiui. CBOWCTBa KHUCIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUH 00 JIEKTPOJIUTUUECKOMN THCCOIHAIINH.
KauectBenHble peaknnu Ha HOHBL. [IOHSTHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAVIOB W HEMETaNIoB (rpadura M ajiMasa), CIOXKHBIX BELIECTB
(x10puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIIUK OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HUCCIENOBAHUE  HIIEKTPOIPOBOJHOCTH
PacTBOPOB BELIECTB, MPOIlecca AUCCOLMAIIMK KUCIIOT, IIeJI0oUei U coseil (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEO MaTEPHUANIOB), MPOBEJIECHUE OMBITOB, WLIOCTPUPYIOMIUX
NpU3HAKK TMPOTEKaHWS peaKIuii HWOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHHUE Ta3a, 00pa30BaHHME BOJbI), ONBITOB, WLUIIOCTPUPYIOIIHUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEaAKINil (FOpeHHe, pPeaKIuu pa3iokKeHus,
COEIMHEHMsI), pAaclO3HaBaHWE HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKIUN HA HOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTauibl ¥ MX COeAMHEHUA

OO6mras xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha MIPUMEpE XJ10pa (B3aUMOIEHCTBUE
C MeTajulaMM, HeMeTaJlylaMH, wLienodamu). XjopoBojaopod. ComsiHasg KHUCIOTa,
XUMUYECKUE CBOMCTBa, MOJydeHUe, mpuMeHeHue. JleiictTBue Xxjopa H
XJIOPOBOAOPOZA HA OPTAHU3M YelnoBeKa. Baxxnenmue XJ1opuasl 1 UX HAX0XKAECHUE B
IPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUYECKHUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U CEpPbl. AJIOTPONHBIE MOAU(DHUKAIIMN KHCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE, (PU3HYECKHE U
XuMu4yeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, GU3nveckue U XMuMUIeCKre CBOMCTBA (0011I1e KaK MPeCcTaBUTENs
KJlacca KUCJIOT U crneuuduueckue). XUMHUECKHE PEaKLWH, JIEKAUMe B OCHOBE
IPOMBIIUIEHHOTO crocoba MOJy4eHUs] CepHOM KHUCIOThl. IIpumeneHue cepHoii
kucnoTbl. ConM CepHOM KHCIOThI, KAa4eCTBEHHAsh peaklus Ha CyJb(aT-HuoH.
Haxoxnenue ceppl M €€ COCNMHEHUHA B TIpUpOJie. XUMHYECKOE 3arpsi3HEHHE
OKpYXAaIOLIEH Cpelbl COCOUHEHUSMH Ccepbl (KHUCIOTHBIE MOXKIW, 3arpsA3HEHUE
BO3/lyXa ¥ BOAOEMOB), CIIOCOOBI €ro MpeAoTBpaIlcHusI.



O6mias xapakrepuctuka siaeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapAKTEPHBIE CTENEHU OKHUCIIEHHS. A30T, PaCIpOCTPAHEHHE B MPHUPOJE,
¢usnyeckue u XxumMuieckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
(u3nyuecKre U XMMUYECKUE CBOMCTBA, NOJyUyeHUEe U npuMeHeHne. Colu aMMOHMS,
ux QU3MUECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHune. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHCIIOTa, €€ MOoIydeHHe, (PU3NYeCKue U XUMUYECKUe
cBOiicTBa (OOLIME Kak MpEACTaBUTENS Kjacca KHUCJIOT U CHeHH(pHUECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX yI00PEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPY’KaIOIIEeH Cpe/ibl COSTMHEHUAMU a30Ta (KUCIOTHbBIE
JOXAH, 3arps3HeHHe BO3Ayxa, MouBbl U BogoémoB). docdop, amioTponHbie
monudukanuu docdopa, Guzndeckne u xumudeckue cporictBa. Okcun docdopa
(V) u dochopnas xuciora, pusnyeckre ¥ XMMUYECKHE CBOWCTBA, MOJIyYCHHUE.
Ucnonb3oBanue hochaToB B KauecTBe MUHEPATIBLHBIX YI00PEHHIA.

O6mias xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIIEHUS. Y TIIEPO/, JTIOTPOITHbIE MOAU(DUKALINY,
pacnpocTpaHeHue B MpUpoAe, PU3NUECKUE U XUMUYECKUE CBOKCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupoae. Okcuubl yriepoaa, HX (QU3MYECKUE U
XUMHUYECKUE CBOMCTBA, JIEUCTBHE HA JKUBBIE OPraHW3Mbl, IIOJIyYEHUE U
IpUMEHEHHE. DKOJOTHYEeCKHe MPOOJIeMbl, CBs3aHHbIE ¢ okcuiaoM yriepoaa (1V),
TUIIOTE3a TJI00ATIBHOTO TOTEIJICHUs KJIMMaTa, MapHUKOBBIM 3¢ @dekT. YronpHas
KUCTIOTa W €€ coiM, uX (PU3MUecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npuMeHeHnue. KauecTBeHHast peakuuss Ha kapOoHaT-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KHUpaX, OeNKax, YriieBoJiax — 1 ux
polii B JKM3HH 4YeloBeKa. MarepuasibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMIOJYyYEHUE U
npuMmeHeHue. CoeHeHus KpeMHus B mpupojie. O01ue npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemHueBoil kucinore. CHUIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeilllre CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
eMeHT, OeToH, kene300eToH. I[lpobiiemMbl 0€30MacHOrO  MCIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
NIPOBE/ICHNE KAUYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIIOICHHE MPU3HAKOB



UX TPOTEKAHHUs, OMBITHI, OTpakarouue (U3NUECKUEe M XUMUYECKHE CBOWCTBA
rajoreHoB M HX COCJUHEHHM (BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTEHUIOB), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COCIUHEHUSIMHU (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB),
HaO0JII0/IeHHE Tpoliecca OOYTIIMBaHUS caxapa IMoj JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, M3YYECHUE XUMUUYECKHX CBONCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
IIPOBE/ICHNE Ka4YeCTBEHHON peakIny Ha CyiIh(haT-uoH U HAONIOICHHE TPU3HaKa e
NPOTEKAHMSI, O3HAKOMJIEHHE C (DU3MUYECKUMHU CBOMCTBAMM a30Ta, gocdopa U UxX
coeIMHEeHUH (BO3MOXKHO HCIIOIb30BaHUE BHUJICOMATEPHUAIIOB), 00pa3iaMy a30THBIX
u (dochopHBIX yn0OpeHUH, MolydeHrne, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX PEAKIHWA HA HOH aMMOHHS U
dbochar-uoH U U3ydEeHHUE TPU3HAKOB UX TMPOTEKaHUs, B3aUMOCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbI0 (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEpPUAJIOB), H3YyUYCHUE MOJEIEH KPUCTAUIMUYECKUX PEMIETOK alMasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aiCOPOIMM PaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHMBOrasza, MOJy4YECHUE,
coOupaHue, pacrio3HaBaHUE U M3YYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHUE
KaueCTBEHHBIX PEaKlUii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
NPOTEKAHUS, O3HAKOMJIEHUE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHelne HeMeTaUlbl U UX
COEIUHECHUS.

MeTaibl 1 MX COeTMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiemenros . .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTaioB. Merajuindeckasi CBsI3b U
METaJUIMYECKasi  KpUCTANIMUeCKas  PelmI€TKa.  DJIEKTPOXUMUYECKUU  pAal
HanpsLKeHU MetayioB. OU3NYecKHe U XMMUYECKHE CBOMCTBAa MeTaiioB. OOmue
crocoObl TosydeHust metauioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIC
CIocoOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[lemounsie Metaiuibl: mosioxkeHue B Ileproguyueckoil cuctemMe XUMUYECKUX
snemenToB JI. 1. MenaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IPHUPOJE.
dusznyeckue ¥ XMMUYECKHe CBOMCTBA (Ha mpuMepe Hatpus U Kaiausi). OKCHUIIBI U
TUAPOKCUABI HAaTpusi W Kaiuus. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COCIMHECHUM.

[[lenoyHO3EMENIbHBIE METAUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[Iepuognueckoit cucreMe xumuueckux 3yiemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupojie. PU3NUeCKre U XUMUYECKHE CBOICTBA MarHus U



Kanblus. BaxuHeime coeTMHEHNUS KabIus (OKCHI, TUIAPOKCHU, COIH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AmroMuHUN: nonoxeHue B [lepuonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aTOMa, HAaXOXIECHHE B npupone. Puzndeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUAA U TUIIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B Ipupone. Pusnyeckue Hu
XUMUYECKHe CBOMCTBA kene3a. OKCubl, THAPOKCUIBI U conu xkemnesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3yYE€HHE PE3YyJbTATOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICMCTBUS OKCHIA
KBS M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAHNUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS Kele3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMil HAa MOHBI: MATHUS, KAJIbIMS, ATIOMUHMS, IIMHKA, Xxene3a (1)
u xene3a (1), menu (Il), HaOnmroneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlus W Kajdbluid (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHU/IA ATIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1no Teme «BaxuHelmue
METaJUIbl U UX COETUHEHUS.

XuMus ¥ OKpYy:Kaoumas cpeaa

BemecTtBa m marepuansl B IOBCEJHEBHOW W3HM 4elOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorms mpu
XUMUYECKUX 0KOrax v OTPaBIICHHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIieh cpeabl (MpeienbHas I0mycTuMas
KOHIeHTpalus BemiecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3K0I0rHYecKux
npoOseM.

Xumuueckuit IKCnepumenm:

u3ydeHre oOpa3lioB MAaTEepUaloB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHuaJbl).

Mescnpeomemmnule ceasu

Peanmu3annsa MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHUME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH U OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOmume eCTECTBCHHO-HAYYHBIC TMOHATHS: HAy4dHBIM (DaKT, TUMOTE3a, 3aKOH,
TEeOpus, aHajdu3, CHUHTE3, KiIaccuPukauus, TMEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHUE, MOJeNlb, SBJICHUE, MaPHUKOBBIN
3 dekT, TEXHONOT U, MaTEpUAIIbI.

dwusrka: MaTepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIbI,
PaaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKHMA 3aps, MIPOBOTHUKH,
MOMYIPOBOAHUKH, JIUIJCKTPUKU, (POTODIIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, paCTBOpP, PACTBOPUMOCTD, KPUCTAIITUIECKAsT
pemérka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, SAMHHUIIBI U3MEPECHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, npixanuwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITbHBIE
yI0OPEHMSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpochepa, MUHEPAIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIE
UCKOIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO OOLIETo
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCTIMTATEIBHON JIEATEIHLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCHICKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TIOBEIEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIUAIN3AINN 00YyJarOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
paciIMpeHne OmbITa ACATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTMKEHHUSIX M OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa M 0OIIECTBa;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
TI0JIE3HOM, Y4eOHOMCCIIE0BATENHCKOM, TBOPUECKON U IPYTUX BUAX ICATEIHHOCTH,
TOTOBHOCTH K PpPa3HOOOpa3HOM COBMECTHOM JAEATEIbHOCTH IPHU BBINOJIHEHUU
y4eOHBIX, IMO3HABATENbHBIX 3a/1a4, BBITOJHEHUH XHUMHUYECKHUX HKCIIEPUMEHTOB,
CO3JIaHUH YU4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIN
B IIpoLiecce ITOW yueOHOM AeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYNKH CBOMX TOBapUUIEH C MO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE MPEICTaBICHUS] O BEIIECTBE M XMMHUYECKOW peaklluu,
COOTBETCTBYIOILIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABISIOLINE
OCHOBY JUIS TTOHMMAaHHUS CYITHOCTH HAyYHOW KapTHUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHS TPHUPOIBI, B3aMMOCBS3SIX YEIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYyYE€HUE HOBBIX 3HAHWUN IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABaTENbHOW, MHPOPMAIIMOHHON W YHUTATEIhCKOM KYyIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOH, JIOCTYIHBIMM TEXHUYECKUMHU CPEICTBAMH  HMH(POPMAITMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O M TIO3HAHMIO, JHO003HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHHWIO, TMPOEKTHOM ©  HMCCIIEIOBATEIHCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JladbHEHNIIEeM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 *KW3HU, OCO3HAHHWE TIOCICACTBUUA H
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3yUYeHHUIO TTpodeccuii 1 Tpyaa pa3iuyHOro poja,
yBOXEHHUE K TPYLY B PE3YJIbTaTaM TPYIOBOM IEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMCHEHUSI  MPEAMETHBIX 3HAHWMA 10 XWMHH, OCO3HAHHBIA  BBIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11eJIECO00pa3HOE OTHOIICHHE K MPUPOIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, IOHWMAHHWE IIEHHOCTH 3J0POBOTO M
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS TIPH padOoTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMETHBIX pPE3YNbTATOB BBIICISIOT 3HAYAMBIC IS
(dbopMUpOBaHUs MUPOBO33pPEHUS OOIIIEHAYYHbIE MOHATHS (3aKOH, TEOPHUsl, IPUHITHII,
rurnore3a, (QakT, CUCTEMa, TMPOIECC, OIKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATHUX NPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IETOCTHOU



HAy4YHOU KapTUHE MHUpA, U YHUBEpCaJbHbIE YUeOHbIC NEUCTBUA (ITO3HABATEIBHEIE,
KOMMYHHUKAaTHBHBIE, PETYJISITHUBHBIC), KOTOpbIE OOECHeUMBaOT (POpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IIAHUPOBAHUIO W OCYIIECTBICHUIO y4YeOHOM
JeSATEIbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE /1eliCTBUSA

ba3oBble joruyecKkue 1eMCTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MPU OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUU (BBIACIATh UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIWBATh B3aUMOCBSI3b C JAPYTMMHU TOHSITHUSMH), HUCIOIB30BATh
MOHATHUSA JUISI OOBSICHEHHS OTJEIbHBIX (paKTOB U SBJICHUM, BEHIOMpPATh OCHOBAHUS U
KPUTEPUU IS KIacCU(PHUKAIMK XWMHYECKHUX BEIIECTB MU XUMHUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBSI3U MEXIYy OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykaeHus (MHAYKTHUBHBIC, JEAYKTUBHbBIC, 0 aHAJIOTHN),
JIe7aTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI MOHATUS (MpPEIMETHBIE W
METanpeaMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIEHU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBBIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA), XHMHYecKas ¢GopMmylia M YypaBHEHHUE
XUMUYECKON peakluu — NpU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJACTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX O0BEKTOB — XMMHUYECKHX BEIECTB M XUMHUECKUX PEaKIINH,
BBISBIIITH  OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBaTebCKUe JeiicTBHS .

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAUYE€CTBE HMHCTPYMEHTA
MIO3HAHMS, a TAK)KE B KAYE€CTBE OCHOBHI JIs1 (DOPMHUPOBAHUS TUITOTE3BI 110 IIPOBEPKE
MPaBUILHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOMIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €0 Pe3yNbTaT, (HOPMYIUpOBaTH 0000IIECHHS 1
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMYyI0 U3 Pa3HBIX HUCTOYHUKOB
(HaydyHO-TIONYJISIpHAs  JIUTEpaTypa XUMHUYECKOTO COJCp)KaHHs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KPUTUYECKH OIICHUBATh IPOTUBOPCUYMBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE MPUMEHSTh Pa3jIU4HbIC METOJIBI U 3alpPOChl MPU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEATENHbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHUS 3a71aBaTh BONPOCHI (B XOJI€ 1Uanora v (M) JUCKYCCUH) MO CYIIECTBY
oOcyXmaemMoli TeMbl, (OPMYJIUPOBATH CBOM TPEIJIOKEHUS OTHOCHTEIHLHO
BBITIOJIHEHUSI TIPEIOKEHHOM 3a/1a4u;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pEe3yJAbTATOB BBHIMIOJIHEHUS XUMHUYECKOT0 AKCIEpUMEHTa (J1a00paTOPHOrO OIMBITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOIIMX MHTEPECOB M COrJACOBaHUS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEIOKEHHBIM  aJITCOPUTM  JIEMCTBUKM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, crnenupuyeckue s NPEIMETHOM o001acTh  «XUMHS», BHUJIBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YYAIOIMINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEaKIUU 3aMEIICHUs, peaKuun
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
SIIPO aToMa, JIEKTPOHHBIN CIION aTOMa, aTOMHAsI OpOUTaJIh, PaIUyC aTOMa,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJSIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MAaccoBas JOJds BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIH;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCIUHECHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHMS, 3aKOHA ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE€ MMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsii Sapa, 00LIEe YHUCIIO FIEKTPOHOB U
pacnpeziesieHue X 10 AIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPraHWYeCKHe BEIIEeCTBa,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
pa3IUMYHbBIX KJIACCOB, MOATBEPK/Iasl OMUCAHUE NPUMEPAMU MOJIEKYJIISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM IIPOTEKAHUS XHMMHYECKUX IPEBpALICHUN B
pa3IUYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JIeMEHTa MO (opMysne COEAUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHHIO
XAMUYECKON PEAKIIHNH;

NPUMEHSATH OCHOBHBIE ONEPALlMU MBICIIUTEIbHOMN IEATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O00IlEeHHEe, CHCTEMAaTU3alUI0, KIACCU(PUKALHNIO,
BBISIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€d — JUISl U3YYEHHsI CBOMICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CJIEZIOBATh MpaBUiIaM MOJIb30BaHUS XUMHUUECKOH MTOCYI01 U TaOOpaTOPHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUUSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XMMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(Bomopoda M KHCIOPOAA), MPUTOTOBJIEHUIO PAaCTBOPOB C OMNPENEIEHHOU
MacCOBOW J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WLIENOYEH U
KHCJIOT C ITOMOUIbI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOPAHK

U JIpyrue).

K koHiy oOydenust B 9 kiaacce npeIMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIHS,
aM(}OTEepPHOCTD, XUMHUYCSCKas CBSI3b (xoBajyieHTHas, HOHHAs,
METaJUTMYECKasl ), KpUCTAIUTMYECKAS PEMIETKA, KOPPO3HSI METAILIIOB, CIIABBI,
CKOpPOCTh XMMHUYECKON PEaKLUM, MPEACIbHO JONYCTUMAas KOHUECHTpaLUs
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUU U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, META/NIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IMOHMMAHHE: OINHUChIBATH W XaPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHasg noArpynma (A-rpynma)» U «moOodHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003Ha4YEeHUSI, KOTOPbIE UMEIOTCS B IEPUOANUECKON Ta0JIUIIe, C YACITOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0Iee 4YHUCIO DJJIEKTPOHOB M paclpefeleHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHECHUH
CBOWCTB 3JIEMEHTOB M WX COCAUHECHUHN B MpeEAenax MaJbIX NEPUOIOB U
IJIaBHBIX MOATPYNIN C YYETOM CTPOCHHS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY A(PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) O0IMEe U crenudUuuecKkrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKAAS OINKHCAHUE
MPUMEPAMUA MOJEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTAaBJISITh  YPABHEHHMSI DJIEKTPOJMTHYECKOM JUCCOLMALUU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMEHa, YypaBHEHHUS pEaKIUd, MOATBEPXKAAONINX CYIIICCTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHIA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHTEIBLHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO »JJeMeHTa 1o (OopMysie COCITUHCHWS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPAaBHEHHIO
XAMUYECKON PEAKIINH;

COOTI0IaTh TIPAaBUIIA TTOJIB30BAHUS XUMUYECKOM IMOCYI0U 1 JTa0OPaTOPHBIM
o0Opy/lOBaHMEM, a TakK)Ke IpaBwiIa oOpalleHus C BeEIIeCTBAMU B
COOTBETCTBMM C HHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JIaOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka 1 yriaeKkucsoro rasa);

MIPOBOJIUTH PEAKIIHU, TTOATBEPKIAIOIINE KaueCTBEHHBIN COCTAB Pa3TMYHBIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOPUI-, OPOMHI-, HOIUI-,
kapOoHat-, (ocdar-, cunMkar-, Ccyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATH3ALINIO, BBISIBIICHUE PUYUHHO-
CJICICTBCHHBIX CBSI3€H — JUIA M3YYCHHS CBOWCTB BEIIECTB M XMMHYECKHUX
peakIuii, eCTECTBEHHO-HAyYHbIC METO/bl IIO3HAHUS — HaOJI0JICHHUE,
HU3MEpEHUE, MOICITMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuecTBo yacos
Ne HanmeHoBanue pa3ienoB u JIeKTPOHHBIE (HU(PPOBBIE)
KonTtpoabHsbie IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoTbI
Pa3nea 1. [lepponayajibHbIe XUMUYECKHE NOHSTHS
XuMus — BakHasi 001acTh
11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [IOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837¢
YesioBeKa
12 BemecTBa u xuMuueckue 18 1 bubmuotexa [JOK
' peaKiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazueny 23
Pa3neu 2. Ba:kneiimme npeAcTaBuTe M HEOPraHN4YeCKUX BelleCTB
21 Boznyx. Kucnopog. Ilonstue 8 bu6nuoreka [IOK
' 00 oKcuIax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonsarue o 3 1 Bbu6nuoreka [IOK
' KUCJIOTaX U COJISAX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitie 06 8 1 1 bu6nuoreka [IOK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEBIE KJIACCHI 18 1 1 bu6nuorexa [IOK
' HEOPraHMYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢
3akoH ABorajipo. MonspHblil
2.5 5)
00BbEM I'a30B.
Hroro mo pasnerny 42
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Paznen 3. Ilepuoauveckuii 3axoH u Ilepuoauveckas cucrema xumudeckux 3jeMenToB /[. U. Mengeneea. CTpoeHune aToMOB.

XuMuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE P€aKIuu

[Teproauueckuii 3aKOH U
31 Ilepnonnueckas cucrema 12 bubnuoreka [IOK
' XHMHYECKHX diemMeHnToB . M. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToMa
XUMHAYECKas CBI3b. BuG LOK
HOIMOTEKA
3.2 OxucuTeLHo- 10 2 https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasery 22 https://m.edsoo.ru/7f41837c
Pa3nea 4. I'ajnoreHsl.
4.1 I'anorensl 12
HTtoro 12
Ha3Banue moayJist
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 102 5
ITPOTPAMME
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9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nes 1. BemecTBo M1 XUMHYecKHe peaKIIuH
11 [ToBTOpenue u yrinybiieHre 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3/iesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs! JUCCOIHALIHS. bu6mmoreka [IOK
1.3 8 1 1
XHUMHUUYECKUE PEaKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTanabl M MX coeIlMHEHUS
51 OO01mmas xapaKTepUCTHKa XUMUIECKUX 4 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [JOK
' PYIIIBL £-€p https://m.edso0.ru/7f41a636
COCIMHEHUS
OO0mmas xapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorera [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHIECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepona u 8 1 2 bubmnorexa [JOK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 25
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Paznen 3. MeTa/jibl M HX COeIUHEHUSA

. bu6mmoreka [JOK
3.1 Obmpe croiicTa MeTaILIOB 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [IOK
3.2 Bakueilimne MeTaIbl X UX COETUHEHUS 16 httos://m.edsoo.ru/7fA1636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BeitiecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMmst 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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