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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC 00O, a Taxxke Ha OCHOBE (hepepanbHON paboueil mporpaMMbl BOCIIUTAHUS
U C y4éTOM KOHIEMIIUM TperojiaBaHusl y4dyeOHoro mpeamera «XuMus» B
oOpasoBaTenbHbIX opraHuzamnusax Poccuiickoit depeparuu.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaAMETHOE CoJ/IepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XHUMHM € Y4€TOM  MEXKIPEIMETHbIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEr0 0Opa30BaHMs, a TaK)Ke TPEOOBAaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0yieM yCTOWYMBOIO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOMH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYYHOT'O MBINUICHUS, 3aKIaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B dKOJOTMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMUH Ha OINpeiesEHHOM dTane 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 XMMUHU.

CrtpykTypa copepKaHus MPOrpaMMbl MO XMMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOro noaxona k €€ msydeHuro. ComepaHue CKIIAIbIBACTCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI IIOHATHN O XUMUYECKOM
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTAaBICHUMN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 AIEKTPOIUTHUYECKON JMCCOLMaluy BEUIECTB B
pacTBOpax.

Teoperuueckne 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE OAMIMPUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITIONHSS GYHKITUH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI U BO3MOKHOCTEN MPAKTUYECKOTIO MPUMEHEHHUS U MOJIYyYECHUS U3y4aeMbIX
BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CUCTEeMHOM NPUPO/IbI, IEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHUIO U METOJIaM
NIO3HAHUs B Hayke. M3yueHue XUMUU NPOUCXOAMT C IPUBJICUCHHUEM 3HAHUN U3
paHee M3YyYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
Kjaces» U «dusnka. 7 Kiacey.

[Ipy wu3ydyeHHH XHUMHM MPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHMYECKON HayKH Kak 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPaKTUYECKOU
JESATENbHOCTH YEI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro MmpenMeTa COCTOUT B (JOPMHUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXKHEHIINX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUN, JOCTYITHBIX
00001IEHNIT MHPOBO33PEHUECKOI0 XapakTepa, S3blka HAayKd, B IMPUOOIIEHUH K



Hay4YHBIM METOJIaM TIO3HAHMSI TIPH M3YYCHUHU BEIICCTB U XMMHUYCCKHX PEaKIIMi, B
(GbopMUPOBAaHUY U PA3BUTHH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEIILHOM U y4eOHO-MCCIIEIOBATEIBCKON JEATEIHbHOCTH, OCBOCHUHU MPABUI
0e30macHOro o0panieHus ¢ BeIeCcTBAMU B TTOBCEHEBHOM JKU3HHU.

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

— (dopMupoBaHHE MHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe
O0yJarommMxcss K CaMOCTOSTEIhHON IMO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHMSI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUHY;

— o0ecrieueHne yCIOoBUM, CIIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00yUarOITUMUCS
OTBITA Pa3HOOOPA3HON NEATEILHOCTH, TO3HAHWS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEILHOCTH;

— (opmupoBanmne oO0mell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMEHUW OOBSCHATHP W OIICHUBATh SBJICHUS
OKpPYXAIOIEr0 MHpA, UCIHOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU W3YYECHUU
XUMUH, TPUMEHSATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOW KU3HU U TPYAOBOU
NeSTENHHOCTH;

— ¢opMupoBaHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
NMOHUMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH JKOJIOTHUYECKHU
1[eIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIAOBOM MEATEILHOCTH B IETISAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH IPUPOLHOU CPELBI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(MWIIS M HAMPABICHHOCTH JaJbHEUIIETO
o0y4eHusl.

OO6m1ee unco 4acoB, OTBEIEHHBIX ISl U3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpasoBanus, coctaBiser 136 wacoB: B 8 kimacce — 68 dacoB (2 daca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Posb XMMUM B )KU3HU YENOBEKa. XUMHUSI B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHUS B XMUMHUU. YHCThIE BEIIECTBA U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

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

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10Jis1 XUMUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4HCJAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUN.

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

Xumuyeckuii IKChepumMenm:

3HAKOMCTBO C XUMHUYECKOH IMOCY/IOH, MpaBUIaMu pabOTHI B J1aOOpaTOpUH 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 KOHAEHCAIUSI BOAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKaJIMBaHUE
METHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBIECHUM, HAOII0IeHuEe U
ONKCAaHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapusi, pa3joKeHUE THAPOKCHUIA
menu (1) mpu HarpeBaHwy, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Yy4YEHHE CIOCOOOB pa3feICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (QpuibTpoBaHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKU MMOBAPEHHOM
conmu, HaONIOJeHWE 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 kucimopona B mpupojie, (HU3MYECKHUE U XHUMHUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJyYEeHHsI KHUCJIOpOAa B JIaOpaTopuu | MPOMBINIIEHHOCTH. Kpyroopot
Kuciopoaa B mpupoje. O30H — aJuIoTponHas MOAU(PUKAIINS KUCIOPOIaA.



TeroBoit 3h(EeKT XUMUUYECKOW pEaKIUU, 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,
bu3nYecCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI MotyueHus. 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.
MaccoBasi 10715 BellleCcTBa B pacTBOpe. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupojie U B )KU3HU 4deioBeka. KpyroBopor Boasl B mpupoe.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuuenuil. Oxcuawl. Knaccudukanus
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIC, KHUCJIOTHbIE, aM(oTepHbIe) W
HeconeoOpazyromue. Homenkmatypa okcumoB. Dusnueckue W XHUMHYECKUE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE 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 CBOWMCTBA COJICH.
[Tonyuyenue coien.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuyeckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEACICHHUE COJIEPIKAHUSA KUCIOPOAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, paclio3HaBaHUE U M3YYCHHE CBOWMCTB KHUCIOPOJa, HaOIIOJCHUE
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), B3auMoierncTeue Bogopoaa ¢ 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
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJECHCTBHE BOJABI C MeTaulaMH (HaTpUEM W
KaJbliieM) (BO3MOXHO HCIIOJIb30BAHUE BUAEOMATEPHUAJIOB), HCCJIEIOBaHUE
00pa3Il0B HEOPTaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHNE N3MEHECHHS
OKpAaCKH MHJIMKATOPOB B pacTBOPaxX KUCIOT U LIEJIOYEH, N3yYEHUE B3aUMOACHCTBUA



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
«BaxHelune K1accel HEOPraHUYECKUX COETUHEHUID.

Hepuoanuyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHMX
yiemenToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XuUMHYECKasi CBAA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiacCU(PUKAIIMM XUMHUUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (LIEJIOYHbIE MW IEJOYHO3EMENbHbIE METaJLIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHbBIE OKCHIBI
Y TUAPOKCH/IBL.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. Menneneea. Koporkonepuoanas u JiauHHonepuoanas popmsl [lepuoanueckoi
cucreMbl xumuyeckux ayemeHtoB JI. WM. Menneneesa. Ilepuonsl u Tpymimbl.
PU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. OnekTtponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04eK aToMOB TMepBbiX 20 XMMHUYECKHX  DJIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB MO IrpyImnaM U Nepuoaam.

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

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

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

Xumuueckuit IKCnepuMenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IMHKA C pacTBOPAMH KHUCIOT M IIEJIOYEH, IMPOBEIACHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnule ceasu

Peanmu3anusa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MIOHATUM, TAK U MOHSITUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO6miue ecTeCTBEHHO-HAYUHbIE MOHSATHUS: HAy4yHBIM (akT, rumnoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KiIaccu(uKanus, MEepUOJUYHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHE, MOIEIIb, SIBIICHHE.

®du3znkKa: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, B3JIEKTPUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEJIUYMHBI, EIUHHIIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIb, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHMYeCKasi peakuus

IIepunonnueckumii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOOB, KAJIHS, KAIBLIHA U UX COETUHEHUN
B COOTBETCTBMM C TIOJOXKEHHEM »3JeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJBI XUMHUYECKOM CBSI3U. THIBI KPHUCTaJUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBS3H.

Knaccudpukanus 1 HOMEHK/IATypa HEOPraHMYECKHX BELECTB. XUMHUYECKHE
CBOMCTBa BEILECTB, OTHOCALIMXCS K Pa3IW4HbBIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEHETHYECKAas CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanuys XuMUYeCKUX peakluid Mo pa3audyHbIM MPU3HAKaM (IO YHCITy
U COCTaBy YYacTBYIOIIMX B PEAKLHUM BEIIECTB, IO TEMJIOBOMY 3(¢eKTy, IO
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
ypaBHEHUSI.

ITonsitue o ckopoctu xumuuecko peakuuu. [lonsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M T'€TepOTreHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEaKUUHW U IIOJIOKEHUE XMMHYECKOTO

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

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



Teopust ANEKTPOIUTHUECKOW TUCCOUMALNAN. DIEKTPOIUTHI U HEIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLIMAIMU BEIIECTB C Pa3JIMYHBIMH BUIAMH
xuMHuuyeckoil cs3u. Crenens nucconuanuu. CuiabHbIE U clla0ble 3JIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAHHI U COJIEH B CBETE MPEICTABICHUMN 00 JIEKTPOTUTUIECKOMN TUCCOIUALINU.
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
(xJ0puaa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HUCCIENOBAHUE  HIIEKTPOIPOBOJHOCTH
PacTBOPOB BEIIECTB, MPOIIECcCa AUCCOLMALIMU KUCTIOT, IIeNI0Uel U colieid (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MaTEPHANIOB), IMPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIINX
NpU3HAKK TMPOTEKaHWS peaKIuii HWOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHHUE Ta3a, 00pa30BaHHME BOJbI), ONBITOB, WLUIIOCTPUPYIOIIHUX HPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PpPEaKIMil (FOpeHue, peakiuu pas3iokKeHus,
COCIMHEHMsI), pAaclO3HaBAHME HEOPraHMYECKHX  BEIIECTB C  [OMOUIbIO
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 MPUMEpE XJ10pa (B3aUMOIEHCTBUE
C MeTajulaMH, HeMeTaJlylaMu, Menodamu). XjopoBojnopod. CossiHas KHUCIIOTa,
XUMUYECKUE CBOWCTBa, IOJIydeHUE, IpuMeHeHue. JleiicTBue xjopa H
XJIOPOBOAOPOZA HA OPTAaHU3M YeNloBeKa. BaxkHenmme Xiopuasl ¥ UX HaX0XKICHUE B
IPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MUYECKHUEe CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U CEpPbl. AJIOTPONHBIE MOAU(DHUKAIIMN KHCIOPOa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOeHHE, (U3HUUECKUE U
XuMu4yeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, GU3n4ecKkue U XMuMUIEeCKre CBOMCTBA (00I1IHe KaK MPeACcTaBUTENs
KJlacca KUCJIOT U crneuuduueckue). XUMHUECKHE PEaKLWH, JIEKAUMe B OCHOBE
IPOMBIIUIEHHOTO CrHoco0a MOMy4eHUs CEpHOM KUcioThl. [IpumeHeHue cepHOI
kucnoTbl. Conu CepHOM KHCIOThI, KayeCTBEHHAsh peaklus Ha Cylb(ar-uoH.
Haxoxnenue ceppl M €€ COCNMHEHUHA B TIpUpOJie. XUMHYECKOE 3arpsi3HEHHE
OKpYXAaIOLIEH Cpelbl COCOUHEHUSMH Ccepbl (KHUCIOTHBIE MOXKIW, 3arpsA3HEHUE
BO3/lyXa ¥ BOAOEMOB), CIIOCOOBI €ro MPeA0TBPaICHUS.



O6mias xapakrepuctuka siaemMeHToB 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 QU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHMs. A30THasl KHCIIOTa, €€ MOoIydeHHe, (PU3NYeCKue U XUMUYECKUe
cBOiicTBa (0OLIME Kak TMpEeACTaBUTENs Kiacca KHUCIOT U CHEHU(pHUYECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX yI00PEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPY>KAIOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOXAH, 3arps3HeHHe BO3Ayxa, MouBbl U BogoémoB). docdop, amioTponHbie
monudukanuu docdopa, Guznyueckre U xumudeckue cpoiictpa. Okcun docdopa
(V) u dochopnas xucinora, pusnyueckrue U XMMUYECKHE CBOWCTBA, MOJYYCHUE.
Ucnonb3oBanue hochaToB B KauecTBe MUHEPATIBLHBIX YI00PEHHIA.

O6mias xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIIEHUS. Y TIIEPO/, aJFIOTPOITHbIE MOAU(UKALINY,
pacnpocTpaHeHue B MpUpPoAe, PU3NUECKHE U XUMUYECKHE CBOWCTBA. AJicOpOLHS.
Kpyrosopor yrimepona B mnpupoae. Okcuisl yriepojaa, UX (U3HUECKHE U
XUMHUYECKUE CBOMCTBA, JIEUCTBHE HA JKUBBIE OPraHW3Mbl, IIOJIyYEHUE U
IpUMEHEHHe. DKOJOTHYEeCKHe MPOOJIeMbl, CBs3aHHbIE ¢ okcuiaoM yriepoaa (1V),
TUIIOTEe3a TJI00ATIbHOTO TMOTEIJICHUsI KJIMMaTa, NMapHUKOBBIM 3¢ @dekT. YronbHas
KUCTIOTa W €€ coiM, uX (PU3MUecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npuMeHenue. KauecTBeHHast peakuuss Ha kapOoHar-uoHbl. lcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YTIEBOIOPOAOB (yrojb, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBoJax — 1 ux
polii B JKM3HH 4YeloBeKa. MarepuasibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMIOJYyYEHUE U
npuMmeHeHue. CoenquHenus KpeMHuus B npupoje. O01ue npeacraBieHus 00 OKCuae
kpemuus (IV) u kpemHueBoil kucinore. CHUIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeilllne CTpOUTENbHbIE MaTepuaibl: KEpaMHKa, CTEKIIO,
eMeHT, OeToH, kene300eToH. I[lpobiiemMbl 0€30MacHOrO  MCIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
IPOBE/ICHNE KAUYE€CTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB



UX MPOTEKaHHUs, OIBITHI, OTpaXkarollue (QU3NYECKne M XUMHYECKHE CBOMCTBa
TaJIOT€HOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOT€HUI0B), O3HAKOMJIEHHE ¢ 00pa3LaMu
cepbl M €€ COeAUMHEHUSIMU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHHE Mponecca 00yrJIMBaHUs caxapa MoJ| JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, M3YYECHUE XUMUUYECKHX CBONCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
NpOBEJCHNE KaUYEeCTBEHHON peakluu Ha Cylb(paT-uoH U HaOJII0JeHIe pU3HaKa eé
NPOTEKAHMSI, O3HAKOMJIEHHE C (DU3MUYECKUMHU CBOMCTBAMM a30Ta, gocdopa U UxX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (dochopHBIX yn0OpeHUH, MolydeHrne, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMMAKa, IPOBEJAECHUE KAYECTBEHHBIX pPEAKIMNA HAa HOH AMMOHMS M
dochaT-uOH W U3yyEeHUE TMPU3HAKOB MX MPOTEKAHUs, B3aUMOJECHUCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3YUYCHHE MOJENEH KPHUCTAUIMYECKUX PEMIETOK alMasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aiCOPOIMU PaCTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, IMOJIy4YEeHHE,
coOupaHue, pacro3HaBaHUE M U3YYEHHE CBOMCTB YIVIEKHCIIOrO Ta3a, MPOBEICHHE
KayeCTBEHHBIX pPeaKIiil Ha KapOoOHAT U CUJIMKAT-UOHBI U U3y4yeHHUE NMPU3HAKOB MX
OPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANbHBIX 3aad Mo TeMe «BakHellme HeMeTambl U uX
COEITMHEHUS.

MeTanbl 1 MX COeIUHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noioxeHus B llepuommyeckon cucreme xumudeckux odiementos . .
MeHnneneeBa u cTpoeHUs: aToMOB. CTpOoeHHE METAJIOB. MeTamnueckas CBsI3b U
METAUINYECKAasT ~ KPUCTAUIMYECKAass  pEIETKA.  DJIEKTPOXUMHUYECKHNA  psf
HanpsLKeHU MetayioB. OU3NYecKHe U XMMUYECKHE CBOMCTBAa MeTaiioB. OOmue
CrocoObl MoylydeHus: MeTaiioB. lloHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX 0T KOppo3uu. CrutaBsl (CTallb, UYyTYH, TIOpaTIOMUHUNA, OpOH3a)
Y X IPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[lenounbie MeTauibl: NoJIokeHUE B llepuoanueckoil cucteMe XMMHYECKUX
anementoB JI. . MenzeneeBa, CTpOCHHE HMX aTOMOB, HAaXOXKICHUE B IPUPOJE.
dusnueckre U XMMUYECKUe CBOICTBa (Ha mpumepe HaTpust U Kaiusi). OKCUabl U
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHue ImIeNOYHbIX METANIOB M HX
COEIMHEHN.

[IlemoyHO3€MENBbHBIE METAJUIBI MAarHUM W KAJIbLMU: TOJOXKEHUE B
[lepuognueckoit cucreMe xumudeckux 3jieMmeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJAEHUE B Npupoze. Pu3nueckue U XMMUYECKUE CBOMCTBA MArHus U



Kanblus. BaxuHeime coeTMHEHNUS KabIus (OKCHI, TUIAPOKCHU, COIH). KECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTpaHEHHS.

AmromMuHuA: nonoxeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aTOMa, HAaXOXIECHHE B npupone. Puzndeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUAA U TUIIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxkenue B [lepuoauueckor CUCTEME XMMHUYECKUX 3J1€MEHTOB /.
N. MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B Ipupone. Pusnyeckue Hu
XUMUYECKHe CBOMCTBA kene3a. OKCUbl, THAPOKCUIBLI U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C O00pa3llaMd METAUIOB U CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOIEHCTBHUS OKCHA
KBS M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEJIOBAaHNE CBOMCTB KECTKOW BOJIbI, TIpOIlecCa TOPEHUsS XKejle3a B KHUCIOPOJIe
(BO3MOXKHO  HCIIOJB30BaHHWE  BHUJEOMATEpPUATIOB), IPU3HAKOB  IPOTEKAHMUSI
Ka4eCTBCHHBIX PEaKI[Mii Ha MOHBI: MATHU, KaJIbIHs, AJJFOMUHUS, IIUHKA, xKene3a (1)
u xene3a (1), menu (Il), HaOnmroneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJIaMEHU MOHAMHU HATpUsl, KaJius W Kajdblud (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB I'UAPOKCHIAA ATFOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1no Teme «BaxuHelmue
METaJUIbl U UX COETUHEHUS.

XuMus ¥ OKpYy:Kaoumas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOM >KM3HM 4eloBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorms mpu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIieh cpeabl (MpeienbHas I0mycTuMas
KOHIIeHTpaus BemecTs, aanee — [1/1K). Poias xumuu B penieHun 3K0JI0rM4ecKUX
npoOseM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasloB MaTepuajoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Meosicnpeomemnsnle céazu

Peanmu3annsa MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH U OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.



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

dwusrka: Matepus, aToM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIbI,
PaaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKHMA 3aps, MIPOBOTHUKH,
MOJYIPOBOAHUKH, JUAJCKTPUKU, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, paCTBOpP, PACTBOPUMOCTD, KPUCTAIITUIECKAsT
pemérka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, SAMHHUIIBI U3MEPECHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocuntes, npixanue, Ouocdepa, dKOCUCTEMa, MUHEPAIbHBIC
yI0OPEHMSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
UCKOIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCTIMTATEIBHON JIEATEIHLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCHICKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIUAIN3AINN 00YyJarOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOACTBOBATbCS ~ CHUCTEMOW TO3UTHUBHBIX II€EHHOCTHBIX OpHEHTALUH WU
paciIMpeHne OmbITa ACATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACIEAMI0, MOHUMAHUS 3HAYCHHMs] XUMHUYECKOM HayKM B JKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa M 0OIIECTBa;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPECTaBICHUS O COLMAJIbHBIX HOpMax M MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
TI0JIE3HOM, Y4eOHOMCCIIE0BATENHCKOM, TBOPUECKON U IPYTUX BUAX ICATEIHHOCTH,
TOTOBHOCTH K PpPa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, IMO3HABATENbHBIX 3a/1a4, BBITOJHEHUH XHUMHUYECKHUX HKCIIEPUMEHTOB,
CO3JIaHUH YUE€OHBIX TPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO U B3aUMOITOMOIIT!
B IIpoLiecce ITOW yueOHOM AeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYNKH CBOMX TOBAapUIIEH C MO3UIMH HPABCTBEHHBIX M INPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOILIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABISIOLINE
OCHOBY JUIS TTOHMMAaHHUS CYITHOCTH HAyYHOW KapTHUHBI MHUpA, 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, HEOOXOIUMBIE IJi1 OOBSCHEHHS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUM,
NO3HABATENbHOW, MH()OPMAIIMOHHON W YHUTATEIhCKOW KYIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOH, JIOCTYIHBIMM TEXHUYECKUMHU CPEICTBAMH  HMH(POPMAITMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYYCHHI0O M TIO3HAHMIO, JHO003HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JladbHEHNIIEeM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHHUE TOCICACTBUN M
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHHUE K TPYLY B PE3YJIbTaTaM TPYIOBOM IEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA  BBIOOP
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aalTHPOBATHCS B MPO(eCCHOHATBHOU CpeIe;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MTPUPOE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, IOHWMAHHWE IIEHHOCTH 3J0POBOTO M
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pelIeHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON Cpefo, JJisi TIOBBILICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
(dbopMUpOBaHUs MUPOBO33pPEHUS OOIIIEHAYYHbIE MOHATHS (3aKOH, TEOPHUsl, IPUHITHII,
rurnore3a, (QakT, CUCTEMa, TPOIECC, DIKCIEPUMEHT | JIPYyroe.), KOTOpbIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEPCAIbHBIC y4eOHBbIC JCHCTBHS (ITO3HABATEIbHEIC,
KOMMYHUKATUBHbBIC, PETYJIATHBHBIE), KOTOpbIE oOOecrneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PaCKPBIBaTh CMBICT XMMHYCCKUX TIOHATHHA (BBIICIATH UX XapaKTEPHbBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAINA XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTanpeIMETHbBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTTH, UCITOJIb3yeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH YIeOHO-TTO3HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI TIO TPOBEPKE
NIPABWIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPHOOPETCHUE ONbITa IO ILIAHUPOBAHUIO, OPraHW3allMM W IIPOBEICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undpopmaumeii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHEeTa), KPUTUYECKU OIICHUBATH MPOTHBOPECUUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE MPUMEHSTh Pa3jIU4HbIC METOJIBI U 3alpPOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX 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 JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuMKAaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHS:

yMEHUS 3a71aBaTh BONPOCHI (B XOJI€ 1Uanora v (M) JUCKYCCUH) MO CYIIECTBY
oOcyXmaeMol TeMbl, (QOpPMYyIUPOBaTH CBOM TPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUSI TIPEIOKEHHOM 3a/1a4u;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JICMCTBHUH, OIPEIEICHUE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BRIOUPATh HanbOosee d(pPeKTUBHBIC CITOCOOBI pelIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTara 3asBICHHOW IIEJIH, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHOil pabodueil MporpaMMoHu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, crneuupuyeckue g NOpeIMeTHoW o0macTu  «XuMuUs», BHUJBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIIUsX.

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

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIPHAs Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpDHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
SIPO aToMa, JIEKTPOHHBIN CIION aToOMa, aTOMHAsI OpOUTaJIh, PauyC aTOMa,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJSIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MPUMEHSATH ITU MOHATHUS MPU OMMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

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

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 YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMbl XMMMYECKMX OJJIEMEHTOB: pa3jIn4yaThb T[OHATUS «IJIaBHAs
noarpymnmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsii Sapa, 00LIee YUCIIO FIEKTPOHOB U
pacnpeziesieHue X 10 AIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, N0 TEIIOBOMY 3D (DexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPKAsl OMMCAHUE NTPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XMMHYECKUX [PEBpPALICHUN 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, O00O0OIIEeHHE, CHCTEMaTU3alLUI0, KIAaCCU(PHUKAIUIO,
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 MOJIb30BAaHUS XUMHUYECKOM MOCYA0N U TaOOPATOPHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUMSIMU TIO BBINOJTHEHUIO J1TA0OPAaTOPHBIX
XMMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(BomopoAa M KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPEACIEHHON
MacCOBOW J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB LIETIOYEH H
KHCJIOT C ITOMOUIbI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOPAHK

U JIpyrue).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHSATHA: XHUMHUYECKUI
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIHS,
aM(pOTEPHOCTD, XAMUYECKas CBSI3b (KoBaJEHTHA, VOHHAs,
METaJUTMYECKasl ), KpUCTAIUTMYECKAS PEMIETKA, KOPPO3HSI METAILIIOB, CIIABBI,
CKOpPOCTh XMMHUYECKON PEAKIUM, MPEAECIbHO JOMYCTUMAasi KOHUCHTpAIU
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHITHUS IPHU OMMMCAHUM BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
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
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «TJaBHas mnoArpymnmna (A-rpynma)» U «1modoyHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HauYEeHUS!, KOTOPbIE UMEIOTCS B IEPUOIMUECKOM TabuIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, OOIIee YHUCIO DJJIEKTPOHOB M paclpelesieHue HuX 110
AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHECHUH
CBOIWCTB 3JIEMEHTOB M WX COCIMHCHHHN B MPEAEIaX MaJIbIX MEPUOAOB U
IJIaBHBIX MOATPYNIN C YYETOM CTPOCHHS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKUEe peakiuu (10 4YHCIy M COCTAaBY YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY A(PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKUX JIEMEHTOB);

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

COCTAaBJISITh YPABHEHHS DJIEKTPOJIMTUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMEHa, YypaBHEHHUS pEaKIUd, MOATBEPXKAAONINX CYIIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKIY BEIIECTBAMH PA3IUIHBIX KJIACCOB,;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXHOCTH IIPOTEKAHHMS XHMHYECKHX TNPEBpaIleHUN B Pa3IUIHBIX
YCIIOBUSIX;

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

COOTI0IaTh TIPABWIIA MTOJIB30BAHUS XUMUYECKOM MOCYI0M 1 J1ab0paTOPHBIM
o0Opy/lOBaHMEM, a TakK)Ke IpaBwiIa oOpalleHus C BeEIIeCTBAMU B
COOTBETCTBMM C HHCTPYKIHMSMHU TI0 BBINOJHEHHUIO JIaOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka ¥ yriaekucioro rasa);

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

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIHUIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JUIA M3YYCHHS CBOWCTB BEIIECTB M XMMHYECKHUX
peakIuii, eCTECTBEHHO-HAyYHbIC METO/Abl IIO3HAHUS — HaOJI0JICHHUE,
HU3MEpEHUE, MOICITMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBaHue pa3iesioB u

KoanuecTBO 4acos

KonTtpoabHsbie

IIpakTH4eckue

JIeKTPOHHBIE (HU(PPOBBIE)

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¢
YeJI0BEKa
12 BemecTBa u xuMuueckue 15 1 bubmuotexa [JOK
peaKiuu https://m.edso0.ru/7f41837c
Hroro no pazueny 20
Pa3jen 2. Baxkneiime npeacTaBuTe 1M HEOPraHU4eCKNX BeleCTB
21 Boznyx. Kucnopon. I[lonsitue 6 1 bubmuotexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonsitre o kucnorax 3 1 Bbu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6nuoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHEBIE KJIACCHI 1 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro no paznemny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumuueckux ieMenToB /[. U. MenaesneeBa. CTpoeHue aToMOB.
XHMI/I‘leCKaﬂ CBA3b. OKI/IC.]II/ITeJI])HO-BOCCTaHOBI/ITeHbele pealcuml



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

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
Xumuueckast CBA3b. BuG 10K
HOIMoTEKA
3.2 OxneIMTELHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIJMYECTBO YACOB I10 68

[NPOIT'PAMME
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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 0 bu6mmoreka [IOK
' OCHOBHBIX pa3/iesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 0 0 bu6mmoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs! JUCCOIHALIHS. bu6mmoreka [IOK
1.3 9 1 1
XHUMHUUYECKUE PEaKLUU B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 19
Pa3nea 2. HemeTanabl M MX coeIlMHEHUS
51 OO01mmas xapaKTepUCTHKa XUMUIECKUX 4 0 1 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 5 0 0 Bubmmorexa [JOK
' PYIIIBL £-€p https://m.edso0.ru/7f41a636
COCIMHEHUS
OOm1ast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' DYHHBL. ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHIECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepona u 8 1 1 bubmnorexa [JOK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 24



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. 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/7f412636
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.edso0.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 2 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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HNOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonTpoasnsie | IlpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchbl
BBoasbiil uncTpykTax. [Tpasuna Th Ha
1 OIi[aX XUMHUH plY[ eIMET il/lMI/II/I Ponp xumun 1 0 0 bubmmorera [IOK
P - pea ' https://m.edsoo.ru/ff0d210c
B JKU3HHM 4eJIoBeKa. Tera v BemecTra
but6mmoreka [IOK
2 ITonsaTHe 0 MeTOAAaX MO3HAHUA B XUMUH 1 0 0 httos://m.edsoo.ru/f0d227e
[Tpaktuueckas padora Ne 1 «IIpaBusa paboTs
3 B J1a0OpaTOpHUH U MPUEMBI OOpaIICHHS C 1 0 1 Bubmmorexa [IOK
PaTop P patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
YucTtele BemecTBa B cMecH. CriocoObl bubmuorexa [JOK
4 . 1 0 0
paszaesneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpaxkTrueckas pabota Ne 2 «Pa3nenenue
5 cMecei (Ha mpuMepe OYUCTKH TTOBAPEHHOM 1 0 1 bubmmorexa OK
puMep P https://m.edsoo.ru/ff0d28c8
COJIH)»
ATOMBI 1 MOJIEKYJIbl. ATOMHO-MOJIEKYJISIPHOE bu6mmoreka [IOK
6 1 0 0
YUYEHHUE. https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHE JIEeMEHTBI. 3HaKU (CUMBOJIBI) 1 0 0 bubmuoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
CraproBas quarHocTHUecKas paboTa. bu6nuoreka [IOK
8 1 0.5 0
[IpocTeie U CIIOXKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a6¢c
OTHOcHUTENbHAsA AaTOMHAs Macca. bubmuoreka [JOK
9 1 0 0
OtHOcHTEeNbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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MaccoBas J0JIA XUMHYCCKOT'O 3JICMCHTA B

bu6moreka [IOK

10
COCJTMHEHUH https://m.edsoo.ru/ff0d350c
BaneHTHOCTh aTOMOB XUMHUYECKUX JIIEMEHTOB.
11 3aKOH MMOCTOSIHCTBA COCTABA BEIIECTB bubmmorexa LOK
HHECTE. https://m.edsoo.ru/ff0d2d50
Xumunyeckas hopmyna.
but6mmoreka [IOK
12 BaneHTHOCTh aTOMOB XUMHUYECKUX JICMCHTOB
https://m.edsoo.ru/ff0d2eae
13 KonuuecTBo BemectBa. Mosnb. MossipHas bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 duznvecKre 1 XUMUYCCKUC SIBIICHUS. bubmuorexa [IOK
Xumuyeckas peakuus. https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycaoBUs NIPOTEKaHUSA bu6nmorexa [IOK
15 .
XUMUYECKUX PEAKLIUN. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELLIECTB. bu6nmoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus KkoauuecTBa, MacChl BEIECTBA 110 bubmuorexa [JOK
YPAaBHEHUSM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHuecKUx peakiuii
18 (coeMHEHMS, PA3IOKCHIS, 3aMCIICHUS bubamorexa [IOK
A P > SAMCHIEHIT, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIMKIONeAuCT. O600IIeHE U bubmmorexa [IOK
H AT, H“l https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3allusl 3HAaHUI
KonTponbhas pabora Nel no Teme «Bemecta bu6nuoreka [IOK
20
U XUMHUYECKUE PEAKLIN https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CocTaB Bo3ayxa.
Ax VX but6mmoreka [IOK
21 Kucnopon — aneMeHT u mpocToe BEeIecTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d350c
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dusuueckre 1 XUMHUUECKHUE CBOMCTBA

bu6moreka [IOK

22
KHCJIOpO/ia (PEaKIuy OKUCIICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
CriocoOsI MOJTy4eHHUsT KUCIIOpO/ia B

23 1abopaTopuu iqn OMLIIJmerH(f::TI/I Bubmmorera [IOK

patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuciaopoaa
TennoBoit 3ppeKkT XUMHUUIECKON PEaKInu,
MOHSITHE O TEPMOXUMHUICCKOM YPaBHEHUH,

24 9K30- U DHAOTEPMUYECKUX PEAKLIHIX. bubnuorexa [JOK
Tomnuo (He(pTh, yroib U METaH). https://m.edsoo.ru/ff0d4790
3arpsi3HeHue BO3AyXa , CIOCOObI ero
MPeIOTBPALLECHUS
ITpakTueckas padora Ne 3 o Teme

25 «[Tony4yenue u coOupaHue KHCIOpOaa bubmmorera [IOK

i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE ero CBOMCTBY
but6mmoreka [IOK

2 IT .

6 OHATHE 06 OKCHAAX https://m.edsoo.ru/ff0d4c4a

97 Bonopon — 351eMeHT 1 POCTOE BEILECTBO. bu6mmoreka [IOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0

28 Ou3n4eCcKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bub6mmoreka [IOK

2 IT

o OFUITHE O KHCHOTAx 1 coMLIX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI MosTydeHus: BOAOPOa B bu6mmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTueckas padora Ne 4 o Teme

bu6mmoreka [IOK
31 «[lomyuenue u cobupanue BoJ10poJia,

HU3YUCHHUC €TO CBOICTBY

https://m.edsoo.ru/ff0d4f42
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but6mmoreka [IOK

32 M i 00BE .3 A
OIVIPHEIH ODBHEM Ta30B. SAKOM ABOTAZpo https://m.edsoo.ru/ff0d542¢e
Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA
33 rasa 10 €ero U3BECTHOMY KOJIHYECTB bubmmorexa HOK
. M Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Breruucnenust 00b€MOB ra3oB 110 ypaBHEHHIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [JOK
P a https://m.eds00.ru/ff0d5708
OTHOIIIEHHUH ra30B
35 duznyeckre U XUMUYECKHE CBOMCTBA BOJIbI bubmorexa LOK
g https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 C . I1 S
octaB ocHOBaHMU. [ToHsATHE 00 MHAMKATOPAX httos://m.edsoo.ru/ffod59e2
Bona xak pactBopurtenb. HacwieHHbIe U
37 HCIfaCBI epHHLIe paCTBO BI Ma];lCOBaﬂ 0JI bubmmorexa HOK
H p P a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o Teme
38 «IIpuroroBieHnne pacTBOPOB C OIPEACIEHHOM brGmorera [IOK
p N N p p peal https://m.edsoo.ru/ffOd5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBAY
39 Kontponbhas pabora No2 mo teme bu6mmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcufpl: cocTaB, Kiiaccudukarws, but6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenne u XuMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [IOK
i p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIaccupUKaIus, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [losnyyeHue u XUMHUYECKUE CBOMCTBA bu6nmoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 IlonyyeHne ¥ XUMUYECKHE CBOMCTBA KUCIOT bubmorera [JOK
i https://m.edsoo.ru/ffOdfee2
46 Counu (cpemHue): HOMEHKIIATYPa, CIIOCOOBI bu6mmoreka [IOK
MOJYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padora Ne 6. Perenue
47 AKCTICPUMEHTAIBHBIX 33124 110 TEME bu6nmnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUI
48 I'eneTnueckas cBA3b MEXIY KilacCaMu bubmuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo0.ru/00ad9a50
but6mmoreka [IOK
49 O000I1IeHHE ¥ CHCTEMAaTH3aI|sl 3HAHUH
= 1 https://m.edso0.ru/00ad9ch2
50 Konrponsnas padora Ne3 no reme "OcHOBHBIE bu6mmoreka [IOK
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie mOMBITKH KiTacCUPUKAITTT
51 XUMHUYECKHX dJIeMeHTOB. IloHsaTrne o rpymmnax bubnmorexa [JOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX BJICMEHTOB
[lepuonnueckuii 3akoH u [leprnonnueckas
52 CHCTeMa XUMHYECKHUX dnemMeHToB J[. U bubmorera [JOK
U https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [Iepuonanl, rpyIIIbI, IOATPYIIILI bubmorexa LHOK
PHOJBL, TPYHTIRL, HOATPYI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX fA1IEP. bu6mmoreka [JOK

Hzotomnsl

https://m.edsoo.ru/00ada342
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CTpOCHI/Ie OJICKTPOHHBIX 000JI0UEK aTOMOB

but6mmoreka [IOK
55 IT i ..
anemeHTOB lleprnoguueckoit cucremsl /| https://m.edsoo.ru/00adashe
Meunpeneena
XapakTepHucTUKa XUMHYECKOT0 JIEMEHTa 110
. bubmuorexa [JOK
56 ero nosioxkeHuto B [lepuoguueckoit cucteme
https://m.edsoo.ru/00ada824
J1. . MenneneeBa
3nauenue [lepuoguueckoro 3aKoHa s
S7 a3BUTHUS HayKU U nipakTuku. J[. bubmorera [IOK
P Y . P . I https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIH, Mearor U rpakIaHiH
DIIEKTPOOTPUIIATEIILHOCTH ATOMOB bu6nmnoreka [IOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mmoreka [IOK
9 )51
S OHHAL XHMITHECKA CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas 1oIsApHas XUMHUUYECKAs CBI3b bubmorexa [JOK
p https://m.edsoo.ru/00adaab8
61 KOBaJ'ICHTHaH HCITIOJIIPHAdA XUMHUUYCCKAA CBA3b BI/I6J'II/IOTCK3. HOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62
Crenens oxucnenus https://m.edsoo.ru/00adae28
63 OKHUCINATEIFHO-BOCCTAHOBUTEIBHBIE PEAKIINN bubnmorexa LIOK
peaxn https://m.eds00.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHU Eubmorexa ITOK
https://m.edsoo.ru/00adb076
65 Konrtponsnas padora Ne4 no reme «CtpoeHue bubmmorexa [IOK
atroMa. XUMHYeCKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6006111eHNE 1 bu6nuoreka [IOK

cUcTeEMaTHU3alus 3HaHUI

https://m.edsoo.ru/00adb33c
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67 PesepBHblii ypok. O600111eH1E 1 1 0 bu6nmoreka [IOK
cucTeMaTH3aIHsI 3HaHWH https://m.edsoo.ru/00ad9ch?2
68 PezepHslii ypok. O6001eHNE 1 1 0 bu6nunorexa [IOK
cucTeMaTHu3aIus 3HaHuM https://m.edsoo.ru/ff0d61c6
OBHLIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 68 4.5



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Konrpoabusie | IlpakTnyeckue
n/n Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
BBonnbii nHcTpykTax. [Ipasuna Th B
kabuaere xumun. CTpoeHHE aTOMOB.
1 Tlepuonnueckuii 3axkoH. [lepuoanyeckas 1 0 0 bubmorexa IIOK
p - ep https://m.edsoo.ru/00adb59e
CHCTeMa XUMHYECKUX saeMeHToB /1. W.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHUYECKHUX DJIIEMEHTOB IEPBBIX TPEX 1 0 0 bubmorexa LHOK
p P https://m.edsoo.ru/00adb6b6
NEepPHOJIOB
3 Knaccudukanus u HOMeHKIaTypa 1 0 0 bu6mmoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMudeckou CBSI3U U TUIIBI
KPUCTAJUTMYECKUX PEIIETOK.
J13.03HaKOMIICHHE C MOJCIIIMU
4 KPUCTAININYECKUX PEMIETOK 1 0 0 bubmorexa LHOK
P P https://m.edsoo.ru/00adbac6
HEOPTraHUYECKHUX BEIIECTB — METAJVIOB U
HeMeTaJIoB (Tpadura 1 amMasa), CII0KHBIX
BEIIECTB (XJIOpUIa HATPUS)
KonTponbnas padora Nel no Teme
5 «IloBTOpenue u yriay0iaeHue 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeIOB Kypca 8 Kiaccay.
Bxonnas nuarnoctuueckas pabota
6 Knaccudukanust XaMU4IeCKUX PEeaKIHil Mo 1 0 0 bubmuoreka [JOK

Pa3IUYHBIM MPU3HAKAM

https://m.edsoo.ru/00adbcb0
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Ilonsarue o CKOpOCTH XHUMHYCSCKOM pE€aKiuu.

7 TToHsiTHE O TOMOTE€HHBIX M T€TEPOrEHHBIX bubnmorexa LHOK
P https://m.edso0.ru/00adbe9a
peakusax
[TonsiTHE O XUMUUYECKOM PABHOBECHH.

3 ®DakTOpPHI, BIUSIOIINE HA CKOPOCTh bubmuoreka [JOK
XMMHYECKOW PEAKIMHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK
peaxkuuu https://m.edsoo.ru/00adcade

10 OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
peakiuu
Teopust IEKTPOIIUTUYECKON JUCCOLUALIUY. bu6nmorexa [IOK

11
CunbHbIe U crlabble 2JEKTPOIUTHI https://m.edso0.ru/00adcd68

12 Hounble ypaBHEHUS PEAKIIUNA Enbmrorexa HOK

yp p https://m.edsoo.ru/00add448
13 Hounusie ypaBHEHUS peakInil bubmorexa LIOK
yp p https://medzoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
14 OCHOBAaHUI1 B CBETE IIPEACTaBICHUI 00 bubnmorexa LIOK
. p https://m.edso0.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOITHAIIIN
XHUMHUYECKHUE CBOUCTBA COJIEH B CBETE
15 MIPEACTABIEHUI 00 DIIEKTPOIUTHUECKON bubmorexa [IOK
p p https://m.edsoo.ru/00add8b2
JUCCOILUAIINU
16 TlousaTue o TuapoOIN3€E cojeit bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
. Bbubaunoreka [IOK
17 O0001IeHNE U cUCTEMATH3ANAS 3HAHUIA ubmaorexa I

https://m.edsoo.ru/00addd12
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[TpakTuueckas padota Ne 1. «Pemenune

18 IKCIIEPUMEHTAIILHBIX 337124 110 TeMe bubmmorexa LOK
| P 8 https://m.edsoo.ru/00addbfa
DNEKTPOTUTHYECKASI TUCCOIUALINSDY
Kontponsnas padora Ne2 o reme
19 «ONEeKTPOIUTUYECKAS TUCCOLUALINS bubmmorexa [IOK
P a 1AL https://m.edsoo.ru/00addecQ
XUMUYECKHE PeaKIMK B paCTBOPax»

20 OO6m1as xapaKTepUCTHKA TajlOTeHOB. bu6mmoreka [IOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopoaopoj. CoisHas KUCIIOTa,

21 XHME‘IGCKI/I: CBOICTBa, MMOJIy4YeHUE Bubmmoreia LIOK

’ i ’ https://m.edsoo.ru/00ade104
IPUMCHCHHE

99 [Ipaktuyeckas padota Ne 2 o reme bu6nmorexa [IOK
"N3y4eHne CBOMCTB COISTHOW KUCIIOTBD) https://m.edsoo.ru/00ade348
Brruncnenus o ypaBHEHUSIM XUMHYECKUX

23 €aKIMi, eclIM OIWH U3 PEareHTOB JaH B bubnmorexa LHOK
p ’ p https://m.edso0.ru/00ade488
U30BITKE

24 OOmas xapakrepucTika 31eMeHToB VIA- bubmmorexa [IOK
TPYIIIBI https://m.edsoo0.ru/00ade64a
AnmoTponHble MOTU(UKAIINA CEPHI.

25 Haxoijp €HHE CepBI I/Iq;é coe I/IHel:{I/Iﬁ B bubmmorexa [IOK

A P VH https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOHCTBA CEPBI
CepoBoaopo, cTpoeHue, Pu3ndecKue u bu6nmoreka [IOK

26 o
XUMHUUYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcubl cepbl. CepHast KUCIIOTA,

27 ¢du3nueckre 1 XUMUYECKUE CBOMCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
)8 XHWMHUYECKUE PEAKLINH, JIEKAIE B OCHOBE bu6nmoreka [IOK

IMPOMBIIIJICHHOT'O crocoba MMOJIy4YCHUSA

https://m.edsoo.ru/00adec8a
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CEpPHOM KUCJIOThl. XUMUYECKOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COCIMHEHUSIMU cepbl Beruncnenus
MacCOBOH J0JIY BbIXOJa IIPOAYKTOB
peakuuu

OO6mas xapakTepucTrUKa 3J1IeMeHTOB V A-
rpynnsl. A30T, pacipocTpaHEHHE B

bubmuorexa [JOK

29
npupojie, (U3NUECKUe U XUMUIECKUE https://m.edsoo.ru/00adeea6
CBOWCTBa

30 AmMMUax, ero Gpu3NYecKue U XUMUYECKUe bu6mmoreka [JOK
CBOICTBA, MTOJIyYEHHE U IPUMEHECHUE https://m.edsoo.ru/00adf004
[paktuyeckas padota Ne 3 o teme

31 «IlTonyueHne aMmmmuaka, U3y4eHUE €ro bubmmorexa LOK

. yi - 1Y https://m.edso0.ru/00adf180
CBOMCTBY»

39 A3oTHas KuCJ0Ta, €€ pu3ndeckne u bu6nmoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEU
aMMOHHSI B KQUe€CTBE MUHEPATBLHBIX bu6nmoreka [IOK

33 .
yno0peHuii. XuMHU4ecKoe 3arps3HeHUe https://m.edsoo.ru/00adf518
OKPYKAOIICH CPeJIbl COSTMHCHUSIMH a30Ta
®ochop. Okeua pocdopa (V) u

34 (I)OC(%)O pHaSI KI/ICJ'I((l))Ta (1)(1)1531/1(%11(1/1(3 u bubmmorexa LIOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTy4YeHHE
Hcnonp3oBanue ¢hochaTtoB B KauecTBe
35 MHHEPAJIBHBIX YI0OpEHUl. 3arpsi3HeHne bubmmorexa [OK
p . yAO0P - 2arp https://m.edso0.ru/00adfc20
OpUPOAHOI cpenbl pocdaramu
36 VYrnepon, pactipocTpaHeHHUE B IPUPOJIE, bu6mmoreka [JOK

buznyeckre 1 XuMUYEeCKUEe CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux Gpuandyeckue u
XUMUYECKHE CBOMCTBA. DKOJIOTHIECKUE

bubmuorexa [JOK

37
npoOJIeMbl, CBA3aHHBIE C OKCUAOM YTIepoia https://m.edsoo.ru/00adfebe
(V)
38 YronbpHasg KUCI0Ta U €€ COu bubmmorexa LOK
https://m.edso0.ru/00ae006¢
[IpaxTrueckas pabora Ne 4 o Teme
39 "TTomydeHue yrieKucioro rasa bubmorexa LIOK
v - ) | https://m.edso00.ru/00ae027e
KauecTBenHnas peakiusi Ha KapOOHAT-HOH
[lepBoHavanbHbIe MOHATHS 00
40 OpraHMYECKHX BEIIECTBAX KaK O bubamorexa [IOK
p https://m.edsoo.ru/00ae054e
COCMHEHUSX YyIiIepoa
41 Kpemunii u ero coequHeHus bubmorexa [JOK
P https://m.edso0.ru/00ae080a
[TpakTuueckas padota Ne 5. Permenue
42 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«BaxkHenmme HeMeTalibl U UX https://m.edso00.ru/00ae0bf2
COCTMHEHUS
KoHnTtponbHas padota Ne3 mo teme
43 «Baxuelmme HeMeTauTbl U UX bubmmorexa LOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OOmrast XapaKTepUCTHKA XUMHUECKUX
44 3JIEMEHTOB — MeTaJuIoB. MeTtamndeckas bu6mmoreka [JOK
CBSI3b U METAJUIMYECKAST KPUCTAIINYECKAS https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKkue CBONCTBA METANIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
. . bubnuorexa LIOK
45 DIIEKTPOXUMUYECKUN P HANPSHKEHUIM

MCTAJ1JII0B

https://m.edso0.ru/00ael1156
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OO61ue crocoObI MOTYYCHHUS METAIIOB.
CrmutaBsl. BeranciieHns o ypaBHEHUSAM

bubmuorexa [JOK

40 XMMHYECKHUX PEAKLUIA, €CIIA OAUH U3 https://m.edso00.ru/00ae1156
PEareHToB COAEPKUT MPUMECU
47 [TonsiTHE O KOPPO3UU METAJLIIOB bubmmorexa LOK
https://m.edso00.ru/00ae1278
bubnuorexa [JOK
48 [enotste MeTa et https://m.edso:)l. ru/00ael4b2
49 OKcubl ¥ TUAPOKCU/IBI HATPUS U KaJIHS bubmmorexa [IOK
https://m.edso0.ru/00ae14b2
50 [I1eno4Ho3€eMeNbHBIE METAILIBI — KAJIbLWNA U bubnuoreka LIOK
MarHui https://m.edsoo.ru/00ae15e8
51 Baxuerinie coequHEHNS KATbIUI bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
52 O00011IeHNE U CUCTEMATH3AIMS 3HAHUN
53 JXKe€cTrocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs E;?;;T:;ﬁ)?ﬁi 0261886
[TpakTideckas padora Ne 6 mo Teme
54 "YKEcTKOCTL BOABI U METOIEI €6 bubmorexa [IOK
" https://m.edso0o.ru/00aelae8
yCTpaHEHUSs
. but6mmoreka [IOK
= Aomuii https://m.edso:)_.I ru/00aelc64
56 AmdoTepHbIe CBOMCTBA OKCUIA U bu6mmorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
o Kezeso https://m.edsocf.I ru/00ae1d86
58 Oxcunsl, Tuapokcuasl u conu xenesa (1) u bubnuorexa [JOK

xenesa (1)

https://m.edsoo.ru/00ae35e6
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59 O000111eHrEe U cUCTEMAaTU3aLs 3HAHUN 1
[paktuyeckas pabora Ne 7. Pemenue
60 DKCIEPUMEHTAILHBIX 3a/4a4 10 TEME 1 bubmorexa IOK
P . https://m.edso0.ru/00ae3de8
«BaxxuenIme MeTaIIbI 1 KX COEAUHEHUS
BbrunciieHus o ypaBHEHUSIM XUMHUECKUX
€aKIIMi, eClIM OJWH U3 pearcHTOB JaH B
61 E36I)ITKC HJIH CO Z[e )KI/ITI;I NMeECH 1 bubnnorexa [JOK
Aep . p ' https://m.edso00.ru/00ae1750
BrurunciieHns MaccoBOM TOIM BBIXOIa
MPOAYKTa PeaKIuu
62 O0001IeHne ¥ cUCTEMAaTH3allHsl 3HAHUI 1
63 KonTponbnas pabora Ne4 o teme 1
«Baxxuelnire MeTaIbl U UX COSTUHECHUI
64 BeniectBa 1 maTepuabl B IOBCETHEBHOM 1 Bbu6moreka [JOK
JKU3HU YeI0BeKa https://m.edso0.ru/00ae3f50
XUMHUECKOE 3arpsA3HEHUE OKPYXKaIolen bu6mmoreka [IOK
65 1
cpenbl https://m.edso00.ru/00ae4270
66 Postb XuMuUM B pelICHUH YKOJIOTHUECKUX 1 bubmuoreka [JOK
npobiem https://m.edso00.ru/00ae4270
Pesepsublil ypok. O6006111eH1E 1 bu6nuorexa LIOK
67 . 1
cucTeMaTH3aIMs 3HaHu https://m.edso0.ru/00ae0d0a
PesepBHbl ypok. O6001IeHNE U bubmmorexa [LIOK
68 N 1
cHUCTeMaTHh3aIus 3HaHUHN https://m.edzo0o.ru//00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edzoo.ru/00ae0d0a




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmonepHoe ooburectBo «M3marensctBo «IIpocBemnieHue»
* Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cmagkos C.A.,
AxnmonepHoe obmrectBo «M3marenscTBo «lIpocBemieHue»

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

https://infourok.ru/
https://rosuchebnik.ru/
https://multiurok.ru/
https://interneturok.ru/
https://kopilkaurokov.ru/
https://skyteach.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

SKnacc
POII
Yuu.py
bubanorexkaM DI
Skysmart Kiacc
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