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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (enepaabHON paboueli mporpaMMbl BOCTIMTAHUS
U C Yy4€TOM KOHIIEMIIUM TIpEerojaBaHusl y4yeOHOro ImpeamMera «XuMHs» B
oOpasoBaTenbHbIX opraHuzamnusax Poccuiickoit depeparuu.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coj/iep>KaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXke TPEOOBaHUM 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 MpeACTaBICHUN O MaTEpUaTLHOM EIMHCTBE MHUpPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4YarolMxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW /IS TEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €UHCTBO MPUPOJIBI U YETIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



crocoOCcTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
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 OOILIEro 0Opa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepkaHus MPOrpaMMbl MO XUMHUU CPOPMUpPOBAHA 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
NOCJIEIOBATEIBHOIO PAa3BUTHUSl 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

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

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeacTaBiIeHUM 00 DIIEKTPOIUTHUYECKOM JUCCOLMAIMM 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,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOTr0 MPUMEHEHHUSI U TIOTYUYECHHS N3Y4aeMbIX
BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
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 0O0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUYECKOU
JESATENbHOCTH YEI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro MmpenMeTa COCTOUT B (JOPMHUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHATUI, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUH, TOCTYITHBIX
0000LIEHNIT MHPOBO33PEHUECKOI0 XapakTepa, s3blka HAayKd, B IMPHOOIIEHUU K



Hay4YHBIM METOJIaM TIO3HAHMSI TIPH M3YYCHUHU BEIICCTB U XMMHUYCCKHX PEaKIIMi, B
(GbopMUPOBAaHUY U PA3BUTHH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEIILHON U y4eOHO-UCCIIEIOBATEIBCKON JEATEIHbHOCTH, OCBOCHUN 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, CAMOCTOSITCIILHOMY NPHUHATHIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe
OOyJarommMxcss K CaMOCTOSTEIBHON IMO3HABATEILHON JEATEILHOCTH, HAyYHBIM
METOJlaM TO3HAaHMS, (POPMHUPYIOUIUM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrieueHne yCIOoBUM, CIIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00yUarOITUMUCS
OIBITA Pa3HOOOPA3HON EATETLHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEIHOCTH;

— (opmupoBanmne oO0mell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMEHUW OOBSCHATHP W OIICHUBATh SBJICHUS
OKpPYXAIOIEr0 MHpa, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMUH, MPUMEHATH UX TPU PEIICHUN TTPOOJIEM B TIOBCETHEBHON KU3HU U TPYIOBOU
NeSTENHHOCTH;

— ¢opMupoBaHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
NMOHUMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH JKOJIOTHUYECKHU
IeIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYIAOBOM JEATENHHOCTH B IEIIX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOUIEW IPUPOIHON CPEIBL;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUiIsS M HAMPaBICHHOCTH JaJbHEHIIIETO
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 OBYUEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumun. Posib XUMUM B KHW3HU 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. XHUMHYECKHUE »BJIeMEHTbl. CHUMBOIBI XUMHYECKUX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAs aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBas 10151 XUMUYECKOTr0 3JIEMEHTa B COEUHEHUH.

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

Ou3nuecKue U XMMHUUYECKHE ABJICHUSI. XUMHUYECKasi peakius U e€ MpU3HaKu.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEeIIICHHS, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XUMHUYECKOH TMOCYJIOH, MpaBUjiaMu pabOThl B JIAOOpaTOpPUH U
npuémMamu oOpanieHusi ¢ J1adopaTopHbIM 00OPYAOBAHUEM, W3YUEHUE U ONMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
¢usnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJIa C KUCIIOTOMN) SIBIECHUM, HAOII0IeHuEe U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XHMHUYECKHX peakiui (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) mpu HarpeBaHwu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM comu meau (11),
U3Yy4YEHHE CIOCOOOB pa3feICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (QpuibTpoBaHUE,
BBITIApUBAHUE, JUCTUIUIIIMS, XpoMaTorpadusi, IpoBeACHNE OYUCTKH MOBApPEHHOMN
conmu, HaONIOJEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHUSI MACChl, CO3JaHUE MOJeNeld MOJEKY
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — 3j€MEHT M IIpocToe
BelecTBo. HaxokaeHue kucimopojna B mpupoje, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xucimopopa. CrocoObl
MOJyYEeHHsI KHUCJIOpOAa B JIaOpaTopuu | MPOMBINIIEHHOCTH. Kpyroopot
Kuciopoaa B mpupoje. O30H — aJuIoTponHas MOAU(PUKAIINS KUCIOPOIaA.



TeroBoit 3h(EeKT XUMHUYECKOW PpEaKIMU, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/yXa, yCWJIEHHE MapHUKOBOTO A (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Bojiopoaa B npupoe,
bu3nYecKHre U XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI MostyueHus. Kuciorsr
U COJIH.

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

duznueckue CcBoMcTBa BOAbL. Boma kak pactBoputenb. PacTtBopsl.
HacepimieHHble ¥ HEHACHIIEHHbIE PACTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10715 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA 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
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIC, KHUCJIOTHbIE, aM(oTepHbIe) W
HeconeoOpazyromue. Homenkmatypa okcumoB. Dusmdeckne W XUMUYECKUC
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PU3WUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndyeckue u
XAMUYECKHE CBOMCTBa KHCIOT. Psan aktuBHoctm MerayuioB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHUYECKUE CBOWMCTBA COJICH.
[Tonyuyenue coien.

I'eneTnyeckas CBSI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHUIA.

Xumuyeckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEACICHHUE COJIEPIKAHUSA KUCIOPOAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, paclio3HaBaHUE W W3YYCHUE CBOMCTB KHCIIOpOJa, HaOIIoAeHUE
B3aUMOJCHCTBHUS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
npeKparieHus TopeHus (Tokapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHIOB U OTTUCAHUE
UX CBOMCTB, TMOJYy4Ye€HHE, COOMpaHUE, paClO3HaBaHHE W U3YYEHUE CBOWCTB
BoAOpoja (ropeHue), B3auMoiericTBue Bojioposia ¢ okcugom menu (I1) (BozmoxxHo
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOJEHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM
I ™monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM AOJIEH
pPacTBOPEHHOI'O BEUIECTBA, B3aMMOJCHCTBHME BOJABI C MeTaulaMu (HaTpUEeM H
KanbliieM) (BO3MOXKHO HCIOJB30BAHHE BUJEOMATEPHANIOB), HCCIEIOBAHUE
00pa3Il0B HEOPTaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHNE N3MEHECHHS
OKpAaCKH MHJIMKATOPOB B pACTBOPAaX KUCJIOT U IIECIIOYEH, U3YYEHNE B3aUMOICHCTBUA



okcuna meau (1) ¢ pacTtBopom cepHOM KHCIOTBI, KUCIOT ¢ METajulaMH, peakiui
HEUTpaIu3alui, NOJyYEHUE HEPACTBOPHUMBIX OCHOBAHHWM, BBITECHEHUE OJHOTO
MeTaJlla APYTrUM U3 PacTBOPA COJM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUID.

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

[lepBble TOMBITKM KJAacCU(PUKAMU XUMUYECKUX 3ieMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3yroT aM()OTEpPHBIE OKCUIBI
Y TUAPOKCH/IBL.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. Menneneesa. Koporkonepuonas u ninuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuyeckux asyemeHtoB JlI. U. Menneneesa. Ilepuonbl u Tpymmsl.
PU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3ortonsl. Dnexktponsl. CtpoeHne
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
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 [leprognyeckoil CHCTEMbl XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbll U
IpaKIaHMH.

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

Crenenp  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
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 ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnule ceasu

Peanmu3anusa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYIIECTBJISICTCS. 4Yepe3 MHCIOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
IIOHATUM, TAK U MOHSITUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OO6uire ecTeCTBEHHO--HAYUYHbIE TOHATHS: HAy4YHBIH (akT, TUNOTE3a, TEOpHUs,
3aKOH, aHalu3, CHUHTE3, KilacCU(PUKALMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOZAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaAMOAKTUBHOCTb, MOJIEKYJA, B3JIEKTPUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, (HU3UYECKHE BEIMYMHBI, E€AMHULIBI
U3MEpEHUs1, KOCMOC, TUIaHETHI, 3BE€3/bl, ConHIIE.

buonorus: dorocunres, aApixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIb, TOPHBIE MOPOJIbI, MOJIE3HbIE
VICKOIIa€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XUMHYecKasi peaKI U

IIepnonnuecknii 3akoH. Ilepuonnyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOOB, KAJIHS, KAIBLIHA U UX COETUHEHUN
B COOTBETCTBUM C TOJOKEHUEM DJJIEeMEHTOB B llepuomnueckoit cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUIBl XHMHUYECKOW CBS3U. THIIBI KPHUCTAUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBS3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCALIMXCS K pa3Ju4HbIM KjlaccaM HEOPTraHWYECKHX
COEIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peakluid Mo pa3audyHbIM MPU3HAKaM (IO YHCITy
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEILIECTB, IO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHHUS XMMHUYECKHX 3JIE€MEHTOB, 0 OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

ITonsitue o ckopoctu xumuuecko peakuuu. [lonsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusixX. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. llonstue o xkaranuse. [lonsTne 0 XuMU4eckoM paBHOBeCUHU. DaKTOPHI,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEaKUUHW U IIOJIOKEHUE XMMHYECKOTO
paBHOBECHS.

OKHCIINTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEINBHON pEeaKLuH. CocraBienue YPaBHEHUI
OKHUCIIUTENIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKLUNA C  HUCIOJB30BAaHUEM  METOJA
3JICKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTHUECKOW TUCCOUMALNAN. DIEKTPOIUTHI U HEIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
xuMHuuyeckol cBs3u. CreneHb nucconuanuu. CUIbHbIE U CIIa0bIe AIEKTPOIUTHL.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUH 00 JIEKTPOJIUTUUECKOMN THCCOIHAIINH.
KauectBennble peaknnu Ha HOHBL. [loHATHE O THIPOIU3E CONEH.

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  (AKTOPOB, HCCIENOBAHUE  AIIEKTPOIPOBOJHOCTH
PacTBOPOB BEIIECTB, MPOIIECcCa AUCCOLMALIMU KUCTIOT, IIeNI0Uel U colieid (BO3MOKHO
UCIIOJIb30BaHUE BHUJEO MaTEPHUANIOB), MPOBEJIECHUE OMBITOB, WLIOCTPUPYIOMIUX
NpU3HAKW TPOTEKAaHWS pEeaKIuii HMOHHOro oOMmeHa (oOpa3oBaHHME OCanKa,
BbIJICJICHHUE Ta3a, 00pa30BaHHME BOJbI), ONBITOB, WLUIIOCTPUPYIOIIHUX HPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PpPEaKIMil (FOpeHue, peakiuu pas3iokKeHus,
COEIMHEHMsI), pAaclO3HaBaHWE HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKLIUNA HA HOHBI, PEIIEHNE DKCIIEPUMEHTAIIBHBIX 3a/1a4.

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 MeTajulaMH, HeMeTaJlJlaMH, Iienodamu). XjopoBojnopod. CossiHas KHUCIOTa,
XUMUYECKUE CBOWCTBa, IOJIydeHUE, IpuMeHeHue. JleiicTBue xjopa H
XJIOPOBOAOPOZA HA OPTAHU3M YelnoBeKa. Baxxnenmue XJ1opuasl 1 UX HAX0XKAECHUE B
IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOoB VIA-rpynmnbel. OcoOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MUYECKHUEe CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U CEpPbl. AJIOTPONHBIE MOAU(DHUKAIIMN KHCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE, (PU3HYECKHE U
XUMH4yeckue cBorctBa. OKCUABI Cepbl KaK NPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, GU3n4ecKkue U XMuMUIEeCKre CBOMCTBA (00I1IHe KaK MPeACcTaBUTENs
KJlacca KUCJIOT U crneuuduueckue). XUMHUECKHE PEaKLWH, JIEKAUMe B OCHOBE
IPOMBIIUIEHHOTO crocoba MOJy4eHUs] CepHOM KHUCIOThl. IIpumeneHue cepHoii
kucnoTbl. Conu CepHOW KHUCIOTHI, KayeCTBEHHAs 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 MpeAoTBpaIlcHusI.



O6mias xapakrtepuctuka sjaeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHHs. A30T, paCIpOCTpaHEHHE B MPHUPO/IE,
¢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 (OOLIME Kak MpEACTaBUTENS Kjacca KHUCJIOT U CHeHH(pHUECKHE).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX y100pEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPY>KAIOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOXAH, 3arps3HeHHe BO3Ayxa, MouBbl U BogoémoB). docdop, amioTponHbie
monudukanuu docdopa, Guzndeckne u xumudeckue cporictBa. Okcun docdopa
(V) u dochopnas kuciora, Gu3MUECKUE U XUMHYCCKHE CBOWCTBA, MOIYYCHHUE.
Ucnonb3oBanue hochaToB B KauecTBe MUHEPATIBLHBIX YI00PEHHIA.

O6mias xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIIEHUS. Y TIIEPO/, JTIOTPOITHbIE MOAU(DUKALINY,
pacnpocTpaHeHue B MpUpoze, GU3NYECKUe U XUMUYECKHUE CBOKMCTBA. AJcopOLus.
Kpyrosopor yrimepona B mnpupoae. Okcuisl yriepojaa, UX (U3HUECKHE U
XUMHUYECKUE CBOMCTBA, JIEUCTBHE HA JKUBBIE OPraHW3Mbl, IIOJIyYEHUE U
IpUMEHEHHE. DKOJOTHYEeCKHe MPOOJIeMbl, CBs3aHHbIE ¢ okcuiaoM yriepoaa (1V),
rUrnoTe3a T00aNbHOrO MOTEIUIEHHUS KIMMaTa, MapHUKOBBIA 3¢ @deKT. YronbHas
KUCTIOTa W €€ coiM, uX (PU3MUecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npuMeHeHnue. KauecTBeHHast peakuuss Ha kapOoHaT-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEITLCKOM XO3SMCTBE.

[lepBoHauanbHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI MX TepepaboTku (OEH3WH), MX pOJIb B OBITY W NPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM ueJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMIOJYyYEHUE U
npuMmeHeHue. CoeMHeHnus KpeMHus B pupojie. O01ue npeacraBieHus 00 OKCuIe
kpemuus (IV) u kpemHueBoil kucinore. CHUIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeilllre CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
eMeHT, OeToH, kene300eToH. I[lpobOiembl 0€30MacHOrO  MCIHOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MOBCEIHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

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



UX MPOTEKaHUs, OMNBITHI, OTpakarolue (QU3NYEeCKue M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOT€HUI0B), O3HAKOMJIEHHE ¢ 00pa3LaMu
cepbl M €€ COeAUHEHUSIMU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
Ha0JII0/IeHHE Mpolecca 00yIrIIMBaHUs caxapa MoJl IeMCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, M3YYECHUE XUMUUYECKHX CBONCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
NpOBEJCHNE KaUYEeCTBEHHOM peakluu Ha Cylb(paT-uoH U HaOJII0JeHIe IpU3HaKa eé
OPOTEKAHMsI, O3HAKOMJIEHHE C (DU3MYECKUMHU CBOMCTBAMH a30Ta, ¢ocdopa u HX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (dochopHBIX yn0OpeHUH, MolydeHrne, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMMAKa, IPOBEJACHUE KAYECTBEHHBIX pPEAKUMHA HAa HMOH aMMOHHS U
dochaT-uOH W HU3yyEeHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJECUCTBUE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3YUYCHHE MOJENEH KPHUCTAUIMYECKUX PEMIETOK alMasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aiCOPOIMM PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOras3a, IOJIYUYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHHE CBOMCTB YIVIEKHCIIOrO Ta3a, MPOBEICHHE
KayeCTBEHHBIX pPeaKIiil Ha KapOoOHAT U CUJIMKAT-UOHBI U U3y4yeHHUE NMPU3HAKOB MX
OPOTEKAHMS, O3HAKOMJIEHHWE C MPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANbHBIX 3aady Mo TeMe «BakHelue HeMeTaulbl U uX
COEITMHEHUS.

MeTanbl 1 MX COeIUHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiemenros . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramuindeckasl CBs3b U
METAUINYECKAasT ~ KPUCTAUIMYECKAass  pEIETKA.  DJIEKTPOXUMHUYECKHNA  psf
HanpsLKeHU MetayioB. OU3NYecKHe U XMMUYECKHE CBOMCTBAa MeTaiioB. OOmue
CIocoObl MoNydeHUs: MeTayioB. [loHATHE O KOPpPO3MM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPaTIOMUHUINA, OpOH3a)
Y X IPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[lenounbie MeTauibl: NoJIokeHUE B llepuoanueckoil cucteMe XMMHYECKUX
sanementoB JI. M. MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXJIECHHE B IPUPOJIE.
Puznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMmepe Hatpus U Kanus). OKcunsl u
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHue ImIeNOYHbIX METANIOB M HX
COEIMHEHN.

[IlemoyHO3€MENBbHBIE METAJUIBI MAarHUM W KAJIbLMU: TOJOXKEHUE B
[Iepuognueckoit cucreMe xumuueckux 3yiemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXAEeHUE B Npupoze. Pru3nueckue U XMMUYECKUE CBOMCTBA MarHus U



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

AmroMuHUN: nonoxeHue B [lepuonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aTOMa, HAaXOXIECHHE B npupone. Puszndueckue 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, THAPOKCUIBLI U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4€HHE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOIEHCTBHUS OKCHA
KBS M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCJICJIOBAaHUE CBOMCTB KECTKOW BOJIBI, Ipoliecca TOPEHUs »kKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCIIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TIPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEaKI[Mii Ha MOHBI: MATHU, KaJIbIHs, AJJFOMUHUS, IIUHKA, xKene3a (1)
u xene3a (1), menu (Il), HaOnmroneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlus W Kajdbluid (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KCCIIeIOBaHNE aM()OTEPHBIX CBOMCTB TUAPOKCHUIA ATFOMUHHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1no Teme «BaxuHelmue
METaJUIbl U UX COETUHEHUS.

XuMus ¥ OKpYy:Kaoumas cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOM JKM3HM 4elioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB U XMMUUYECKUX peakuuii B ObITy. [lepBasi momoipb npu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIieh cpeabl (MpeienbHas I0mycTuMas
KOHIIeHTpatus BemecTB, ganee — [1/IK). Poap xuMuu B pemieHn# 3K0JIOTHYECKUX
npoOseM.

Xumuueckuii IKCnepumenm:

u3y4eHrue oOpasloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuaJbl).

Meosicnpeomemnsnle céazu

Peanmu3annsa MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIMX eCTECTBEHHO-HAaYYHBIX
MOHSTUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.



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, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIbI,
PaaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKHMA 3aps, MIPOBOTHUKH,
MOMYIPOBOAHUKH, JIUIJCKTPUKU, (POTODIIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKas
pemérka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, SAMHHUIIBI U3MEPECHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, npixanuwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITbHBIE
yI0OPEHHSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pE3ydbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
o0miecTBe MpaBWIaAMH M HOPMAaMH TOBEIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BIAJAETh JOCTOBEPHOM HH(pOpMammen o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBIMIOJTHEHUN Y4Y€OHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOIHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YU€OHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
Y B3aMMOIIOMOIIIH B ITPOLIECCE ITON Y4eOHOM AeITeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IOBEJAECHUE W IOCTYNKH CBOMX TOBAapHUIIEH C IMO3UIHMH HPABCTBEHHBIX U
IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUN NOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOJbI, B3aUMOCBS34X YEJIOBEKA 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,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOH, JIOCTYIHBIMM TEXHUYECKUMHU CPEICTBAMH  HMH(POPMAITMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O M TIO3HAHMIO, JFO003HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JladbHEHNIIEeM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKWU3HHM, OCO3HAHWE TOCIICACTBUUA W
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 MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHHUE K TPYLY B PE3YJIbTaTaM TPYIOBOM IEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMCHEHUSI  MPEAMETHBIX 3HAHWMA 10 XWMHH, OCO3HAHHBIA  BBIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOIOIKEHHS] 00pa30BaHus C YYETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I11eJIECO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KH3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, IOHWMAHHWE IIEHHOCTH 3J0POBOTO M
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
npaBWII 0€30ITaCHOTO TTOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
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 TJ00aJbHOTO  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 PE3YIbTaTOB BBIICISIOT 3HAYMMBIC JIJIS
(dbopMUpOBaHUs MUPOBO33pPEHUS OOIIIEHAYYHbIE MOHATHS (3aKOH, TEOPHUsl, IPUHITHII,
rurnore3a, (QakT, CUCTEMa, TMPOIECC, OIKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpeaMeTax M TO3BOJIAIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEPCAIbHBIC y4eOHBbIC JCHCTBHS (ITO3HABATEIbHEIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NPHU3HAKK, YCTAaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSATHSIMH), HCIOJIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CICACTBEHHBIC CBS3HM MEXAY OOBCKTAMH H3YYCHHSI,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEACTABICHUN BBISIBIATH 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 IMOCTABJIEHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI TIO TPOBEPKE
NIPABWIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHUE HaOJoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

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



YMEHHUE MPUMEHSTh Pa3jIUYHbIC METOJbl U 3aMpOChl MPHU TMOUCKE W O0TOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPOM aKTUBHOT'O UCTOJIb30BAHUS PA3JTMUYHBIX 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 AaHAJIM3UPOBAThL B IIpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3a7]aBaTh BONPOCHI (B X0OJI€ IUanora u (Uin) JUCKYCCHUH) 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 COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIBHOCTH  IPU  PELICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOATENIbHO COCTaBISATh WIHW KOPPEKTUPOBAThH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIOJI30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, Mpe/ijlaraéMbIe B YCIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbIC 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 CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeiMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHASI M HEOIHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHASL aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
SIIPO aToMa, JIEKTPOHHBIN CIION aTOMa, aTOMHAsI OpOUTaJIh, PaIUyC aTOMa,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJApHAs KOBAJICHTHAs CBSI3b, NOHHAS
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

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

e HCIOJNB30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJIeHHUS (opmyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKONW CBs3M (KOBAaJIGHTHAas 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 COXPAHEHMSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS 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 XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

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 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;

IIPUMEHSATh OCHOBHBIE OIEPALIMY MBICIIUTEIBHON AEATEIbHOCTH — AHAJIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHCTEMaTU3alLUI0, KIAaCCU(PHUKAIUIO,
BBISIBJICHUE IPUYMHHO--CIEACTBEHHBIX CBA3EH — Ul U3YyYECHHUS CBOMCTB
BEIIECTB W XUMHYECKMX PEAKLUHUNA, ECTECTBEHHO-HAYYHBIE METOMABI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIM 1 MBICIICHHBIH);

CJIEZIOBATh MpaBUiIaM MOJIb30BAaHUS XUMHUYECKOM MOCYA0N U TaOOPATOPHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUUSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XMMHWYECKHX OIMBITOB MO MOIYYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa M KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPEACIEHHON
MacCOBOW J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WLIENOYEH U
KHCJIOT C ITOMOUIbI0 MHAUKATOPOB (JIAKMYC, (peHONI(TanenH, METUIOPAHXK

U JIpyrue).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
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, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble W



HeoOpaTUMbIC pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIHS,
aM(}OTEepPHOCTD, XUMHUYCSCKas CBSI3b (xoBajyieHTHas, HOHHAs,
METaJUTMYECKasl ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3US METAIIIIOB, CILIABBI,
CKOpPOCTh XMMHUYECKON PEAKIUM, MPEAECIbHO JOMYCTUMAasi KOHUCHTpAIU
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUU U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JJIi COCTaBjeHUs Gopmyl
BEILIECTB U YPABHEHUN XUMHYECKUX 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, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHasg noArpynma (A-rpynma)» U «moOodHas
nonrpynmna (b-rpymma)», Maneie W OONbIIME TEPUONBI, COOTHOCHUTH
0003HauYEeHUS!, KOTOPbIE UMEIOTCS B IEPUOIMUECKOM TabuIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0Iee 4YHUCIO DJJIEKTPOHOB M paclpefeleHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHECHUH
CBOWCTB JJIEMEHTOB M WX COCIMHCHHUHN B MpEAEIaX MaJIbIX MEPUOAOB M
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 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCIICHUS
XUMHYECKUX JIEMEHTOB);

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

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



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

BBIYHCIIATH OTHOCHTEIIEHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCTMHCHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPAaBHEHHIO
XAMUYECKON PEAKIINH;

COOTI0IaTh TIPAaBUIIA TTOJIB30BAHUS XUMUYECKOM IMOCYI0U 1 JTa0OPaTOPHBIM
o0opyloBaHMEM, a Takke IMpaBuiaa oOpalleHuss C BelIleCTBAMH B
COOTBETCTBMM C HHCTPYKIHMSMHU TI0 BBINOJHEHHUIO JIaOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka 1 yriaeKkucsoro rasa);

MIPOBOIUTH PEAKIINHU, TTOATBEPKAAIOIINE KaueCTBEHHBIN COCTaB Pa3IuIHBIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM ITYyTEM XJIOPUI-, OPOMHI-, HOIUI-,
kapOoHat-, (ocdar-, cunMkar-, Ccyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHOM JIEATEIbBHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIHUIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JUIA M3YYCHHS CBOWCTB BEIIECTB M XMMHYECKHUX
peakIuii, eCTECTBEHHO-HAyYHbIC METO/bl IIO3HAHUS — HaOJI0JICHHUE,
HU3MEpEeHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



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. Kucnopog. Ilonstue 6 bu6nuoreka [IOK
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 peaKum[



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

bubmuorexa [IOK

3.1 xupreckux onementos . 1. ! https://m.edso0.ru/7f41837¢
Menpnene-eBa. CTpoeHue
aToMa
XuMu4yeckast CBA3b. BuG 10K
HOJIMOTEKA
3.2 Oxmcnmntensio- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_II/II/I
bu6nmoreka [IOK
Hroro no pasziexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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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! JUCCOLIHALIMSL. 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 1 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



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/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
Pasjnen 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



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




HNOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonTpoasnsie | IlpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchbl
1 [Ipenmer xumuu. Posib XUMUHU B )KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BerecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 METOAX MO3HAHUS B XUMUU 1 bubmmorexa [IOK
8 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B JJa0OpaTOPHH U MPUEMBI OOpAIICHHS C 1 bubmmorexa [IOK
patop P patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
4 Yucteie BemecTBa U cMech. CrocoObl 1 bub6mmoreka [IOK
pasaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2 «Pa3nenenue
5 cMecei (Ha mpuMepe OYMCTKH ITOBAPEHHOM 1 bubmorexa OK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIH)»
but6mmoreka [IOK
A 1
6 TOMBT H MOJICKy IR https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE JIEMEHTBI. 3HaKU (CUMBOJIBI) 1 but6mmoreka [IOK
XAMUYECKHUX AIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 buommorexa LOK

https://m.edsoo.ru/ff0d2d50



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
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3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB.

but6mmoreka [IOK
10 X .B
uMmudeckas ¢popmyna. BareHTHOCTE aTOMOB htts://m.edsoo.ru/ffod2eae
XUMHUYECKUX IJIEMEHTOB
11 OtHocuTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XMMHAYECKOr0 3JICMEHTA B bu6mmoreka [IOK
COEUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Mosnb. Mossipras bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKHE U XUMUYECKUE SBJICHUS. bubmuorexa [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBUs IPOTEKaHUSA bu6muoreka [IOK
15 .
XAMUYECKHAX PEAKINHN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bu6nmoreka [IOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrIunciienus KojimuecTBa, MacChl BEIIECTBA 10 bubmuotexa [JOK
YPaBHEHUSIM XUMUYECKHUX PeaKLUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHIeCKuX peakiuit
18 (coeMHEHMS, PA3IOKCHIS, 3aMCIICHUS bubnmorexa LIOK
P : ’ https://m edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIMKIoNeauCT. O6o0IIeHNe n Brbmmoreia LIOK
H AT t https://m.edso0.ru/ff0d40c4
cucTeMaTH3alys 3HaHUI
Konrtponsnas padora Nel no teme «BemecTsa bu6nuoreka [IOK
20
U XUMHUYECKUE PEAKLIN» https://m.edso0.ru/ff0d4290
Bos — cmech ra3zoB. Cocras Bo3ayxa.
X VX but6mmoreka [IOK
21 Kucnopon — aneMeHT u nmpocToe BEIecTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusuueckre 1 XUMHUUECKHUE CBOMCTBA

22 KHCII0po/ia (peaKluyu OKUCIICHUS, TOPEHHE) bubmmorexa [IOK
poAa \peartt > TOPEHIE). https://m.eds00.ru/ff0d4614
[Tonsitue 00 oxcumax
CrocoObI OTy4eHHUST KHCIIOPO/ia B
23 nabopaTopuu iqr[ OMBIHIJ'IerH(f:)TI/I bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoja
TermoBoii 3 GEeKT XMMHUYSCKOM PEaKIIUH,
24 MIOHSITHE O T(i)q)MOXI/IMI/I‘-IeCKOM paBH:HI/II/I bubmmorexa [TOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIAOTEPMHUUECKHUX PEAKITHIX
TomnmmBo (HedTh, yroib ¥ METaH).
25 3ar ﬂSHGPEHqu;OS o a, CITocoOBI iro bubmorera [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «ITomyueHnne u codupaHue KUCIOpoaa bubmorera [JOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €T0 CBOMCTBY
97 Bonopon — 351eMeHT 1 POCTOE BEILECTBO. bu6nunorexa [IOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 du3znyecKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
2 IT
o OFFTHE © IHEToTax 1 COILIX https://m.eds00.ru/ff0d50d2
30 Crioco0slI MmosTydeHus: BOAOPOa B bu6mmoreka [JOK
nmabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 o Teme
31 «[lonydeHnue u cobrpaHue BOIOpOIa bubmorexa OK
i onp poa, https://m.eds00.ru/ff0d4f42
U3YYCHHUE €ro CBOMCTBY
bub OK
32 MounsipHbIii 00BEM ra3oB. 3aKOH ABOTaapo uosmoreka I

https://m.edsoo.ru/ff0d542e
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Brrancnenus O6’béMa, KOJIMYECTBA BCIIICCTBa

33 rasa Iio ero U3BECTHOMY KOJIMYECTB bubnmorexa LHOK
HOMY y https://m.eds00,ru/ffod55a0
BEIIECTBA WIN 00BEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX Bubmrorexa IOK
peattht " https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyueckre 1 XUMHUIECKUE CBOMCTBA BOJIbI bubnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 i. I1
CoctaB ocHoBanwii. [lonsatue 00 nHANKaTOpaXx htts://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. HacbllieHHbIE U
37 HEHACBIIIIEHHBIE pacTBOPLL. MaccoBast 401t bubmmorexa [OK
o DacTBoppL a https://m.eds00.ru/ffOd5h40
BEIIECTBA B PACTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «[IpuroroBienne PacTBOPOB C OIPEIEITEHHON Enbmaorexa HOK
P o o P p pel https://m.edsoo.ru/ff0d5eba
MacCCOBOM JI0JICH paCTBOPEHHOTO BEIIECCTBAY
39 Konrtponsnas padora Ne2 o reme bubmoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, Kiaccudukanms, bub6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlosrydeHue 1 XUMHUYECKUE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoOBaHUs: COCTaB, KJIacCUpUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlosryyeHnue 1 XUMHUYECKUE CBOMCTBA bubmuoreka [{OK

OCHOBaHUM

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d5708
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44 Kucnotsr: cocraB, kitaccudukarms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHue 1 XUMHUYECKHE CBOWCTBA KUCIOT bubmmorexa LIOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATYpa, CIIOCOObI bu6mmoreka [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3aJa4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 ['eneTnveckas CBsi3b MEXKIy KJIacCaMu bu6mmoreka [IOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001IeHne U cUCTEeMAaTH3aIus 3HaHHH
. t https://m.edsoo.ru/00ad9ch?2
50 KonTponbhas pabota Ne3 no teme "OcHOBHBIE bubnuorexa LIOK
KJIACChl HEOPTAaHUYECKUX COCTMHECHH" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIaCCH(PUKAITUU
51 XUMHUYECKHX deMeHToB. [loHsATHEe 0 Tpymmax bubmmorexa OK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJIEMEHTOB
ITepuoanueckuii 3aKoH u Ilepuoanaeckas
52 cnfTeMa XUMHUYECKUX 3H€MCETOB pIn 1 bubmmorexa [IOK
T https://m.edsoo.ru/00ada52c
Menpeneera
53 [lepronpl, rpymmbl, TOATPYIIITHI bubmmorexa OK
PHOZEL TPYTHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SJIED. bu6mmoreka [IOK

M3oTomnl

https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ad9a50
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CTpOCHI/Ie SJICKTPOHHBIX 0007104EK aTOMOB

but6mmoreka [IOK
55 I1 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. 1. 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 bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KOBaJ'IeHTHaH HCITIOJIIPHAdA XUMHNYCCKasAa 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
peakdl https://m.edsoo0.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHU Eubmorexa ITOK
https://m.edso0.ru/00adb076
65 Konrtponsnas padora Ne4 no reme «CtpoeHue bubmmorexa [IOK
aroMa. XUMHYECKas CBIA3h) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6006111eHNE 1 bu6nuoreka [IOK

cUcTeEMaTHU3alus 3HaHUI

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb33c

67 PesepBHblii ypok. O600111eH1E 1 1 bu6nmoreka [IOK
cucTeMaTH3aIHsI 3HaHWH https://m.edsoo.ru/00ad9ch2
68 PezepHslii ypok. O6001eHne u 1 bu6nunorexa [IOK
cucTeMaTHu3aIus 3HaHuM https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 68



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

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoabusie | IIpakTHyeckue
n/n Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CHUCTEMa XUMMHUYECKUX 3yemMeHToB /. U 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmmoreia LIOK
P P https://m.edso0.ru/00adb6b6
MEepHOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bu6nmorexa [IOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabsr xuMHu4ueckou CBSI3U U THIIBI 1 bu6moreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo reme
5 «[ToBTOpEeHue u yriydiaeHne 3HaHU 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
5 Knaccudukamnms XuMruaecKux peakiyii mo 1 bu6mmoreka [IOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTU XUMHYECKOMN peaKIuu.
7 [ToHsiTHE O TOMOTE€HHBIX U T€TEPOTr€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[TonsiTHe 0 XUMUYECKOM PAaBHOBECHH.
3 @DaxkTopsl, BIUAIOIINAE HA CKOPOCTh 1 bu6numorexa [IOK
XUMHUYECKOU PEAKLUHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'0 PaBHOBECHS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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9 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTUYECKON JUCCOLUALUY. bu6nuorexa [IOK

10
CunbHble U crabble 3JEKTPOITUTHI https://m.edsoo.ru/00adcd68

11 Honnblie ypaBHEHHsI peaKIuii bubamorexa [IOK

yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MpEJICTABIICHUI 00 bubmmorexa [TOK
peat N https://m.edsoo.ru/00add5d8
3JEKTPOJIUTUYECKON JUCCOIUALIUU
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTaBICHUN 00 DIICKTPOTUTHICCKOM bubmmorexa LIOK
pelt P https://m.edsoo.ru/00add8b2
JIACCOITHAITAN
14 [TonsaTue o ruzmponuse cose bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
but6mmoreka [IOK
15 O06001meHre 1 cUCTEMAaTH3aIMs 3HAHUH
m . https://m.edsoo.ru/00addd12

16 [paktuyeckas padora Ne 1. «Pemenne bu6nuorexa [IOK
SKCHEPUMEHTAIBHBIX 332U https://m.edsoo.ru/00addbfa
Kontponbnas pabota Ne2 o teme

17 «INEKTPOIUTHYICCKAS TUCCOIAATIHS bubmmorexa OK

P A HHat https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»

18 OO01mas xapakTepuCcTHKa rajJoreHoB. bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA HA MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XiopoBoaopoa. ComnsiHast KMCIIOTa,

. bubnuotexa [JOK

19 XUMHUYECKHUE CBOWMCTBA, MOTYUYEHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00adel104
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[IpakTrueckas padota Ne 2 o Teme

but6mmoreka [IOK

20 «ITonyuyenne COITHOM KUCIOTHI, H3YUEHUE
. yzl yi https://m.edso0.ru/00ade348
e€ CBOMCTBY
Brruncnenus o ypaBHEHUSIM XUMUYECKUX
21 €aKIIUi, eclii OJIUH U3 PeareHTOB JaH B bubmmorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
29 OO01mas xapakTepucTuka 3J1eMeHToB VIA- bu6mmoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnotrponHble MOIU(GUKAIIUN CEPHI.
23 Haxo;xp €HHE CepbI I/I(beé coe I/IHeII){I/Iﬁ B Bubmmoreia LIOK
! P f[ https://m.edsoo0.ru/00ade64a
pHUpoJie. XUMUYECKUE CBOWCTBA CEPhI
CepoBogopoj, CTpoeHue, (U3nIeCKue 1 bu6muoreka [IOK
24 .
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KUCIIOTA,
25 (u3nueckue U XUMHUYECKHE CBOWCTBA bubamorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMCHECHHE
XUMUYECKUE peaKIliy, JIeKaIIle B OCHOBE
26 MIPOMBIIIJIEHHOTO CII0Cc00a MOTy4eHus bu6nmoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH Cpeibl COETUHEHUSIMU CEPbI
97 Brrunciienue MaccoBo# 10711 BbIXOAA bubnuotexa [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTHUKa 3JIEMEHTOB V A-
08 rpynnsl. A30T, pacipocTpaHEHHE B bu6nuorexa [IOK
npupoze, GU3nIecKre 1 XUMHUUECKUE https://m.edsoo.ru/00adeeab
CBOMCTBa
29 AMMHaK, ero GU3NIECKUE U XUMUYCCKHE bu6nmnoreka [IOK

CBOMCTBA, ITOJIyY€HHE U IPUMEHEHHE

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade348
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[Ipaktrueckas padota Ne 3 o Teme

30 «[Tonmy4yeHne aMMuaKa, U3y9eHHUE €ro bubmmorexa LIOK
ol > 133 https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KucioTa, e€ puznyeckue u bu6mmoreka [IOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJICH

39 aMMOHHUS B KQUECTBE MUHEPAIBHBIX bu6mmoreka [IOK
ynoopenuit. XuMu4ueckoe 3arpsi3sHeCHHE https://m.edsoo.ru/00adf518
OKpYKarolIel Cpelibl COEAMHEHUSMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas

33 KHCJIO0Ta, ((U3HYECKUE U XUMUIECKHE bubamorexa [HOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyUYEHUE
HcnonwszoBanue docdaToB B KauecTBe
34 MUHEPAJIBHBIX YI00OpeHnii. 3arpsi3HeHNE bubmorexa [JOK
P . YAODP + P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu

35 Yraepon, pacipocTpaHEHHE B IIPUPOJIE, bu6mmoreka [IOK
(u3nueckre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuipl yriaepona, ux Gu3nUecKue u

36 XUMHYECKHE CBOMCTBA. JKOJIOTUYECKUE bubmuorexa [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM YTIIEpo/ia https://m.edsoo.ru/00adfebe
(V)

37 VYronbHas KUCIOTa U €€ CoNn bubmmorexa LOK

https://m.edso0.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme
" bubnuorexa [JOK
38 [TomyyeHne yriieKuciIoro rasa.

KauectBeHnHas peakiys Ha KapOoHAT-HOH"

https://m.edsoo0.ru/00ae027¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adfd9c
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HepBOHa‘laHBHBIC MOHATHS 00

39 OpPTaHMYECKHX BEIIECTBAX KaK O bubnmorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIepoia
40 Kpemnuii u ero coennHeHus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

41 IKCTICPUMEHTAIBHBIX 33714 110 TEME bu6mmoreka [IOK
«Baxkueunme HeMeTauibl U UX https://m.edso00.ru/00ae0bf2
COCIMHEHUS
Kontponbhas padota Ne3 mo teme

42 «BaxHeimue HeMeTaJUIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO01mmas xapakTepucTUKa XUMUIECKUX

43 3JIEMEHTOB — METaJlIoB. MeTaninueckas bu6mmoreka [JOK
CBSI3b M METAJUIMYECKAsi KpUCTAIUIMYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nueckue CBONCTBA METAJIOB
XHUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUUECKHIA Pl HAMTPsHKSHUN bubmmorera [IOK

https://m.edso0.ru/00ae1156
MeETaJJIOB
OO61me cnocoObI MOTYICHHS METAIIOB.

45 CmuiaBbl. Berunciienust o ypaBHEHUSIM bu6mmoreka [IOK
XUMUYECKUX PEAKLUU, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COAEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3HH METAIIIOB bubmmorexa LIOK

https://m.edso0.ru/00ae1278
Bbubmoreka [JOK

47 [lenotbte MeTabt https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK

48 Oxcuapl ¥ TUIPOKCHUIBI HATPUS U KU

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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49 IllemoyHO3eMeNbHBIE METAJIIbI — KaIbLIUN 1 bu6moreka [IOK
MarHuu https://m.edsoo.ru/00ae15e8
50 Baxuetiniie coeTuHEHNS KAIBIUI bubmorexa HOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U cCUCTEMATH3AU 3HAHUHA
but6mmoreka [IOK
52 JKEcTKOCTE BOABI U CIOCOORI €€ YCTPaHEHUS
a yerp https://m.eds00.ru/00ae1886
[paktuyeckas padota Ne 6 o Teme
53 "XEcTKOCTL BOABI H METOIEI €€ bubmorexa HOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHCHUS
but6mmoreka [IOK
54 AnroMuHNAN
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bu6muoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka IHOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxkcuapl, ruipokcusl u conu xenesa (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edso0.ru/00ae35e6
58 O000111eHrEe U cCUCTEMAaTU3AIM 3HAHUN
[IpaxTrueckas padora Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 3a74a4 10 TEME bubmnorexa [JOK
p . https://m.edso0.ru/00ae3de8
«BakHelIe MeTaIbl U UX COEIUHEHUSD)
Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIMi, eCJIM OMH U3 PEarcHTOB JaH B
60 E36LITKe WIN COJie )KI/ITI;I HMeECH bubnmorexa LHOK
Hep . P ’ https://m.edso00.ru/00ae1750
BrelunciaeHust MaccOBOM TOJIM BBIXOA
MIPOJYKTa peakiuu
61 O000111eHre U cCUCTEMAaTU3AM 3HAHUI
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Kontpoinbnas padota Ne4 o reme

62 . 1
«BaxuHeume MeTauTbl ¥ UX COSTUHEHUS
63 Beniectsa 1 maTepualibl B TOBCETHEBHOM 1 bu6muoreka [IOK
JKU3HU YEI0BEKa https://m.edso0.ru/00ae3f50
XUMUYECKOe 3arpsi3HEHUE OKpYKaroei bu6nmoreka [IOK
64 1
cpeasl https://m.edso00.ru/00ae4270
65 Posbp XxuMuM B pelieHun SKOJIOTHYECKHUX 1 bu6nuorexa [IOK
npobGyeM https://m.edsoo.ru/00ae4270
PesepBHrlil ypok. O60011eHMEe U bu6mmoreka [JOK
66 . 1
cucTeMaTU3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 Pezeprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHMEe U 1 bu6mmoreka [JOK
CUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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