I'ocynapcTBenHoe 0101:KeTHOE 001I€e00pa3oBaTesbHOe YupesxkaeHue Camapckoii o01acTu
cpeaHsis 001eoOpa3oBaTe/bHas K0 moc. Cokckuii
MYHMUIHUNAJABHOTO paiiona Ucakaumncknii Camapckoii o01actu

[IpoBepena YT1BepxaeHa
N.o.3am. nupexropa no YBP npuka3zom Ne 28 - of
Ayb6akupona C.A. oT «28» aBrycra 2025 r.
(moamuce) (®UO)
«28 » aBrycra 2025 1. Hupekrop Kpyteko C.H.

(moanuce) (®UO)

TOUKA '
POCTA !
PABOYAS ITPOTPAMMA

IIpeamer (kypc) XUMUSA

Kaacc 8-9 kiacenl

OO011ee KOJIMYECTBO YacoOB M0 yueOHOMY miany 136 yacos

Cocrasnena B coorBetcTBuM ¢ DenepanbHoii padoueit mporpammoit mo xumuu U KoHerpykropom
pabouux mporpamm (caitta «kEquHoe comepskanue o01ero oopa3zoBaHus).

Y4yeOHnkm:

O.C. I'abpuensn, U.I'. Octpoymos, C.A. Crnaakos

Xumus 8 (6a30BbIii ypoBeHb) Mocksa [Ipocsemenue 2025t
O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos

Xumus 9 (6a30BbIit ypoBeHb) Mocksa [Ipocsemienue 2024r

PaccmoTtpena na 3aceganun IIMO
[TpoTtokon Ne 1 ot « 28 » aBrycra 2025T.
PykoBonurens [IMO Ayb6akuposa C.A.

MaanscaH idhposod
MaAchH: KpyTaKn
CeaTnass Hukonseaka

{ DHN: OUsOupestop, O=
3 I_I ME0Y COW noc

Coxciid, CH=KpyToko
CraTnata
HumsnnasaHa, E=
svu_sokek achi®
ESesdui.ru

Dara: 2025.09 28
13:45:21+04'D0°



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1Mo XMMHHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIICMIMK TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccutickoit deaeparuu.

Oco0eHHOCTBIO TaHHOM paldoyveil MPOrpaMMbl AABJISIETCH €€ OPUEeHTALMS
HA HCMOJIb30BAHHE COBPEMEHHOH MATepHAJIbHO-TEXHHM4YEeCKOH 0a3bl IeHTpa
00pa30BaHMsl €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOl HANpaBJIEHHOCTEl
«Touka pocTay, 4TO NMO3BOJISIET PEATU30BATH NPAKTHKO-OPUEHTHPOBAHHBIN U
HCCIIe0BATEIbCKIH MOAX0/1 B 00y4eHUH HA KAUYeCTBEHHO HOBOM YPOBHe.

[Iporpamma mo xumuu Aa€T OpeACTaBICHUE O IEJAX, OOIIeH CcTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Yy4EOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo Kiaccam W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XUMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
KaueCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh W3YYEHHUS] XHMUU C YYETOM  MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO Tpollecca, BO3PACTHBIX
ocobeHHocTel oOydarommuxcs. [IporpamMmma orpenenser BO3MOXKHOCTU TpeaMeTa
JUTS peasin3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHON
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHMSs, a TaKkKe TPEOOBAaHUU K
pe3yJiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1IN U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATENbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOT0 co/IepKaHusl.

Hcnonb3oBanue pecypcoB neHtpa «Touka pocTa) no3BoJisierT:

. Peanu3oBath MPaKTHKO-OPUCHTUPOBAHHBIN MMOXO0/1 Yepe3 MPOBEICHUE
XUMHUYECKOTO PKCIIEPUMEHTA C UCIIOJIb30BaHUEM ITUPPOBBIX JTA00PATOPHIA,

. dopMupoBaTh HaBBIKKM PaOOTBHI C COBPEMEHHBIM J1a0OPaTOPHBIM
000opyTI0BaHUEM U PEaKTUBAMU;

. Pa3BuBaTh HCCIIEIOBATEILCKOE MBIIUICHHE Yepe3 IPOCKTHYI U
HKCIIEPUMEHTAIbHYIO ACSITCIBHOCTD;

. [ToBBIIIATH HATJISAAHOCTh U3YUYCHUS CIOKHBIX XMMHUECKHX MPOIESCCOB
U SIBJICHUM;

. dopmupoBaTH HABBIKU 00PAOOTKH IKCIIEPUMEHTAIILHBIX JaHHBIX U UX
M (POBON BU3yaTU3aINN;

. O6ecnieunth O€30MaCHBIC YCIOBHS JJI IPOBEACHHS XHMHYECKOTO
HKCIIEPUMEHTA.

3HaHWEe XUMHUHU CIY>KUT OCHOBOM uisi (OPMHPOBAHUS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpejacTaBICHUN O MaTEepUAIbHOM €AMHCTBE Mupa. BaxkHyro
poJib UTparoT (POpMUpPYEMbIE XHMHUEH NPEJCTABICHUS O B3aWMOIPEBPAICHUIIX



SHEPIUM U 00 SBOJIIOIIMHU BEIIECTB B IMPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
poOJIeM yCTOMYHMBOIO PAa3BUTHS YEIIOBEUCCTBA — CBHIPHEBOH, SHEPreTHUYECKOM,
MTUIIEBOM M KOJIOTUYECKON OE30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumunn:

. CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH IS CaMOPasBUTHS U
dbopMHUpOBaHUS KYJIBTYpPHI JIMYHOCTH, €€ 001IeH 1 (PyHKIIMOHAILHON TPaMOTHOCTH;
. BHOCHUT BKJaJ B (OPMHUPOBAHWUE MBIIUICHUS © TBOPYECKUX

CIIOCOOHOCTEM  00ydYaromuxcsi, HaBBIKOB WX  CAMOCTOSITENIBHOW  yueOHOM
JeSATEIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEIOBATEIBCKUX YMEHUN, HEOOXOIUMBIX
KaK B IOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCUOHATILHOMN €SI TeIbHOCTH;

. 3HAKOMHUT CO CIENU(UKON HAYYHOTO MBITIICHHUS, 3aKJIaIbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYaIOLINXCS;

. CIIOCOOCTBYET  (POPMHUPOBAHHIO  IIEHHOCTHOTO  OTHOIICHUSA K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K IPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
AKOJIOTHUYECKOE 00pa3oBaHUE 00YUarOITUXCS.

Hean n3y4yeHusi XMMHMHU ¢ HCIIOJIb30BaHHEeM pecypcoB « Touku pocray:

. npUOOpETEHNE MHTEpeca U CTPEMIIEHUS] OOyYaroluXcsl K Hay4YHOMY
W3YUYEHUIO BEIIECTB M XMMHYECKUX IMPOLECCOB 4Yepe3 paboTy C COBPEMEHHBIM
00opy10BaHUEM;

. pa3BUTHE TMPEJCTABICHUIA O HAyYHOM METOAE TO3HAaHUS W
dbopMHUpOBaHUE UCCIEAOBATEIHCKOTO OTHOIICHHS K XUMUYECKUM SIBIICHUSM;

. dbopMHUpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yYCHHS
OCHOB CTPOEHMSI BELIECTB U 3aKOHOB XMMUHU;

. dbopMHpoBaHUE TIPEACTABICHUA O POJIM XUMUU JIJIsI PA3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE MPEICTAaBICHUH O BO3MOXKHBIX cdepax Oyayuien
npodheCCUOHATIBHON JIEATEIbHOCTH, CBSI3aHHON C XUMUEH.

JlanHble HampaBiieHUs B OOYYEHUHU XMMHUHU OOECIEUMBAIOTCS CHEnU(UKOM
collepKaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEeAarormyecku
aJanTUPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHSATHH XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUHU.

CtpykTypa cofep>kaHusl IPOrpaMMBbl TI0 XUMHUHU c(hopMUpoBaHa HA OCHOBE
CUCTEMHOr0 nmoaxoaa K €€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKHUX IPEICTABICHUMN
Pa3HOro ypOBHS:

. aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;



. [Tepuomnueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

. YUYCHHUS O CTPOCHHH aTOMa U XUMUYSCKOU CBSI3H;
. IPEACTAaBICHUH 00 3JICKTPOIUTHYCCKON IUCCOIMALINKM BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHYECKHU
MOJTyYE€HHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS TIOCIEAOBATEIBHO OT OJTHOTO
YPOBHSI K JIpyTOMY, BBITIOJIHSASL (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOTYUYECHUS U3y4aeMbIX
BEILIECTB.

JlocTrkeHne 3THX Hesled 00ecrnevynBaeTcsi pelieHueM cJIeIyIInX 3a1a4:

. npUoOpeTeHNe 3HAaHUI O CTPOSHUH BEIIECTB, XUMUUYECKUX PEAKILIUAX C
UCIIOJIb30BaHUEM IIUPPOBBIX 1a00paTOPUi;

. npUOOpETEHNE YMEHUI ONTUCHIBATh U OOBSICHATH XUMUUECKHUE SIBJICHUS
C MCIOJIb30BAaHUEM MOJYyYEHHbBIX 3HAHUU;

. OCBOCHME METOJOB PEUICHUS NPOCTEUIINX pACUETHBIX 3a7ad C
UCIIOJIb30BAHUEM  XUMHUYECKUX  MOJENeH,  TBOPYECKMX W IPaKTHUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

. pa3BUTHE YMEHHMI HaOJIOAaTh XWMHUYECKHE SIBJICHUS U BBINOIHATH
OMbITHI, JIA0OPATOpPHBIE pa0OTBl M SKCIEPUMEHTAIbHBIE MCCIEIOBAaHUSA C
UCIIOJIb30BaHUEM COBPEMEHHOro 000pyAoBaHus LeHTpa «Touka pocTtay;

. OCBOCHHME TIPUEMOB paboTel ¢ uHOpMaIMeld XUMHYECKOTO
cCoJepKaHusl, BKJIIOYAass HH(OPMALMIO O COBPEMEHHBIX JOCTH)KEHMSX XHMUH,
aHaJIu3 U KPUTHYECKOE OLIEHUBaHUE UH(POpMALIH;

. 3HAKOMCTBO cO cdepamMu MPOQPECCHOHAIBHON  JESITEIbHOCTH,
CBA3aHHBIMM C XUMHUEH, U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX XUMUYECKON HAYKH.

OcBoeHue mnporpaMMbl IO XHMHUH CHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEICTABJICHNUS O XUMUYECKON COCTABISAIOLICH HAYyYHOU KAPTUHBI MUpPA B JIOTUKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHue XUMHUU MPOMCXOAMUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3yYEeHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJ1acch» U «Pu3muka. 7 Kiaacey.

[Ipy wu3yyeHMM XUMHMHM TPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAyKH KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEeATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB M TEOPETUUECCKUX MMOJIOKEHUN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHUU K
Hay4YHbIM METOJAaM IO3HAHUS MPU U3YUYEHUU BEIIECTB U XMMHUUYECKUX PEAKLMil, B
(GbopMHPOBAHUHU U PA3BUTUU MMO3HABATEIBHBIX YMEHHUM U UX TPUMEHEHUU B Y4EOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B MIOBCEIHEBHOM KU3HH.



[Ipu u3ydyeHnn XMMUM Ha YPOBHE OCHOBHOI'O 00I11er0 00pa30BaHUs BaXKHOE
3HAYEHHE MTPUOOPENH TaKHUE LIENIH, KAK:

. dbopMupOBaHHE HHTEIUIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

. HAIIPaBJIICHHOCTh OOYyYCHHS Ha CHCTEMAaTHYSCKOE IPHUOOIICHUE
oOydaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

. oOecrieueHue YCIIOBHIA, CIIOCOOCTBYIOLIUX IPUOOPETEHUIO
0Oy4JaroIMMHUCS OIbITa Pa3HOOOPA3HOM IEITEIbHOCTH, MIO3HAHUS U CAMOTIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUI), MMEIONIMX YHHUBEPCAIbHOE
3HAUYEHUE JJISI Pa3IMYHBIX BUJIOB JIEATEIIBHOCTH;

. dbopmupoBanue oOmeld (YHKIIMOHATBHOM W €CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSCHITH M OILICHUBATH SIBJICHUS
OKPY’KaIOLIEro MUpa, MCIHOJIb3ysl 3HAHUS M OIbBIT, MOJIYYCHHbIC NMPU HU3yYCHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TPOOJIEM B TOBCEITHEBHOM KU3HU U TPYI0BOM
NEeSATEIbHOCTH;

. dbopmupoBaHue y OOyYalOIMXCS TYMaHUCTUUYECKUX OTHOIICHUH,
MOHMMAHUSI IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHUECKHU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIEATENbHOCTH B LEIIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOIHON CPEIbI;

. pa3BUTHE MOTHUBAIIMHU K 00YUYEHHUI0, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpO(dUIIA U HAMPaBICHHOCTH NaTbHEUIIErO
oOyueHus.

He wmenee 30% y4yeOHOro BpeMeHH IUIAHMPYETCH MPOBOAUTH C
HCNOJIb30BaHMEeM oOopyaoBaHus neHTpa «Touka pocrtay. [Ipennaraemeiii B
nporpamMme nepeyeHb J1adbopaTopHbIX pabOT U OMBITOB HOCUT PEKOMEHAATEIbHbIN
XapaxkTep. YUUTenb JeiaeT BHIOOp MPOBEACHUS Ta0OPATOPHBIX PaOdOT U OIBITOB C
y4€TOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH O0OydYarolmuxcsi M BO3MOXKHOCTEU
obopynoBanusi 1eHrpa «Touka pocrtay. TpaguuuonHoe mabopaTopHOe
o0opynoBaHUE MPU HEOOXOJUMOCTH JOMOJHACTCS WU 3aMEHSETCS U(PPOBLIMU
aHaJIOTaMHM JJIsl OBBILICHHUS] TOYHOCTU U3MEPEHUM U HATJIAIHOCTU PE3YJIbTATOB.

OO0miee 4YMCIIO 4YacoB, OTBEAEHHBIX MJIsi W3YyYCHUS XUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COIAEPKXAHUE OBYUYEHUA

8 KJIACC
IlepBoHavajibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XuMuUM B )KU3HU YEIOBEKa. XMMHS B CUCTEME HayK. Tena u
BellecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[TonsiTue o Meromax mo3HaHus B XuMuU. Yuctele BemecTBa U cMmecu. CriocoObl
pas3aeseHust CMecei.
ATOMBI U MOJIEKYJIbI. XUMHUECKUE AJIeMEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocTteie W  CJOXHBIE  BeHIECTBA.  ATOMHO-MOJICKYJSIPHOE  YUYCHHE.
Xumuyeckass ¢opmysa. BaaeHTHOCTh aTOMOB XHMMHMUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsT aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKyJIsipHAss Macca. MaccoBasi 1071 XMMHUUYECKOTO AJIEMEHTa B COCIMHEHUHU.
KomnuectBo BemecTBa. Moiib. MonsipHas Mmacca. B3anmMocCBs3b KOJTMYECTBA, MACCHI
U YHuCla CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacuérel mo dopmyiaM XMMHYECKHX
COCIMHECHUM.
Pu3nuecKue U XUMUYECKUE SIBJICHU. XUMUYECKasi peakius 1 €€ Mpru3HaKu. 3aKOH
COXpaHEHHUsI MacChl BellecTB. XuMHuUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEaAKIi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA).
XMMHUYeCKHUl IKCIEPUMEHT ¢ UCNOJIb30BaHueM o0opyaoBaHus "Touku
pocra'':

. PaGora ¢  uMppoBbIMH  MHMKPOCKONAMM JUISI  H3Y4YEHUS
KPUCTAJUIMYECKOTO CTPOCHUS BELIECTB

. Hcnoab3oBanne nugpoBbIX BeCOB JJIsi TOYHOIO W3MEPEHMS] Macc
BEILECTB

. IIpumenenune nM@ppoOBBIX JATYUKOB TeMIEPaTYypPbl TP WU3YUYEHUU
TEIJIOBBIX IP(HEKTOB peaKIHii

. Buneocbemka XHMHUYECKHUX MPOLIECCOB C nocJIe Iy e
KOMITBIOTEPHON 00pabOTKOM

. KoMmnbroTepHoe MogeTMpOBaHue MOJIEKYJI U XUMUYECKUX POLECCOB

. HUcnoab3oBanue uudposbix garyuxkoB PpH qns usyyenus
KHCJIOTHOCTHU CpEJ

. ABTOMATH3ALMS NMPOLECCOB PA3ICICHNS CMECEU C HCIIOIb30BAHUEM
COBPEMEHHOI'0 000PY10BAHUS

. Cozpanune 3D-moaeJieit MOJIEKYJ ¢ TOMOIIBIO CIENUATIU3UPOBAHHOTO
MPOTrPpaMMHOTr0 oOecTieUeHUs

Baxkueuue NnpeICcTABUTEIH HEOPraHUYeCKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3yxa. KHCIOpoa — 371€MEHT B TPOCTOE BEILIECTRO.
Haxoxnenue kucimopojga B mnpupoje, (U3NUEeCKue U XUMHUYECKHE CBOMCTBA
(peakuu ropenus). Okcuapl. Ilpumenenue kucimopoga. CrocoObl MOMyUYECHHS
KHCIIOpoJa B Ja0OpaTOpuu W TPOMBINUIEHHOCTH. KpyroBopor Kuciopojaa B
IpUPOJE. O30H — AJUTOTPOIHAS Mo U UKaLHS KHCJIOPOJA.



TemnmoBo#t AhPekT XUMUIECKON peakIuu, TEPMOXUMHUYECKUE YPaBHEHUS, 3K30- U
SHIAOTEPMHUYECKHE pEaKIMu. TOIIMBO: Yroib MU METaH. 3arps3HEHHUE BO3/IyXa,
yCWJICHHE  MapHUKOBOro  3ddexra,  pa3pylmieHHE  O30HOBOTO  CJIOSL.
Bopopon — anemeHT M mpocToe BemecTBo. Haxoxaenue Boaopoja B HPUPOJE,
(bU3UYECKIUC U XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOHI IToTydeHHs. KHucinoThe
u COJIH.
Monsipabiii  00bEM  ra3oB.  Pacy€Thl MO0  XMUMHYECKUM  YPaBHECHUSIM.
duznueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HackllieHHbIE 1
HEHACBIIIEHHbIE PACTBOPBHI. PacTBOPMMOCTH BEIIECTB B Boje. MaccoBas H0Jis
BEIIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA BOAbl. OcHOBaHUsA. Poib pacTBOpoB
B MPUPOJIE U B KU3HU UesoBeKa. KpyroBopoT BoAbl B INpHUPOAE. 3arpsi3HEHHUE
MIPUPOTHBIX BO/I. OxpaHna u OYMCTKA MIPUPOTHBIX BO/I.
Knaccudukanuss Heopranmdyeckux coeaumHeHuid. Oxcuapl.  Knaccudukarms
OKCUJIOB:  cojeoOpasyronue (OCHOBHBbIC, KHCJIOTHBbIC, aM(OTEpHbIE) U
HecosneoOpaszytomme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBa OKCHJIOB. [Tonyuenue OKCHJIOB.
OcHoBanusi. Knaccudukaius 0CHOBaHM: MIENOYM U HEPACTBOPHUMbBIC OCHOBAHMS.
Homenkiatypa ocHoBaHuil. PU3MYECKHE W XUMHUYECKHME CBOMCTBA OCHOBAHHIM.
[Tonyuenue OCHOBAHMH.
Kucnotel. Knaccuduxanus xucinor. Homenkmarypa kucnor. ®dusmyeckue u
XMMHUYECKHE CBOWCTBa KHUCIOT. Psn aktuBHoctm MetayuioB H. H. bekerona.

[Tomyuyenue KHUCJIOT.
Conu. Homenknatypa coiseil. ®duznueckue M XUMHUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue COJIEN.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.
XMMHUYeCKHUl IKCIHEPUMEHT ¢ UCNO0JIb30BaHueM o0opyaoBanus ""Touku
pocra'':

. HNcnosb30BaHue ra3oaHaJu3aTOPOB U ONPEACTICHUS COICPKAHUA
KMCJIOPO/Ia B BO3AYXE

. [udposasi perucrpanus M3MEHEHUS TEMIIEPATYPHI TPU XUMHUUYECKUX
peaKumsx

. KomnbrorepHbliit MOHMTOPUHT M3MeHEeHUs pH B peabHOM BpeMeHU

. HUcnonb3oBanue MU(PPOBLIX TATYUKOB IJIEKTPONPOBOJIHOCTH IS
M3y4YE€HUs1 CBOMCTB PaCTBOPOB

. Buneodpukcanmuss XUMUYECKUX OSKCIIEPUMEHTOB C  MOCIEAYIOIINM
aHAJIN30M

. ABTOMATHYECKOE TUTPOBaHUE C IIUPPOBOH (hUKcarmeit pe3yIbTaToB

. HUcnoan3oBanue 1mu@pPOBBIX MHKPOCKONOB Ui  HAOIIOACHUS

KPUCTAJUIM3allH BEIIECTB

IMepuognueckuin 3axkoH U Ilepuoamyeckass cucreMa XMMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxkucIANTEeILHO-BOCCTAHOBUTEIbHbIE peakumnu
[lepBble MOMBITKH KJIacCU(pUKAIMU XUMUYECKUX AyieMeHTOB. [loHaTue o rpymmax



CXOJHBIX 3JEMEHTOB (IENOYHbIE W IIEIO0YHO3EMENbHbIE METaJUIbl, TaJIOreHBbI,
WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOphle 00pa3zyloT ampOTepHBIE OKCHIBI U
TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. llepuoanueckas cucrema XuMuU4Yeckux 3yemMeHToB J[. U.
MenneneeBa. KopoTkonepruoanas u mmHHONeproaHas ¢opmbl Ileprogndeckoit
cucreMbl xumuueckux snemMeHToB Jl. M. MenneneeBa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIIBI JIEMEHTA.
Crpoenne aromoB. CocTtaB aroMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JeEMEHTa 1o ero mnonoxeHuro B Ilepuomnueckoin cucreme [[. M. Menneneena.
3aKOHOMEpPHOCTM HM3MEHEHHUS paadyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKMX CBOWCTB MO TIpyHIiaM H© IIEpUOJaM.
3Hauenue Ilepuomnueckoro 3akoHa W Ilepuoandeckoll CUCTEMBI XHUMHYECKHUX
AJIEMEHTOB IS pa3BUTUS Hayku W npaktuku. [[. M. MenneneeB — y4€HbIM U

rpakJ1aHuH.
XuMuueckass  cBsa3b. KoBanmeHTHas (MOJsipHas W HEMOJSpPHAs)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTD XUMHUYECKUX 3JIEMEHTOB. HNonnas CBSI3b.

Crenenp okuciieHUs. OKHMCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. IIporecchl
OKHCJICHUS U BOCCTAaHOBJIEHUI. OKUCIUTENU U BOCCTAHOBUTEIH.
XMMHUYECKHIl IKCIIEPUMEHT ¢ UCNO0Jb30BaHueM 00opyaoBaHus "Touku

pocra'':

. KoMnbroTepHoe MoaeIMpOBaHue CTPOCHUSI aTOMOB U MOJIEKYJT

. Hcnoub3oBanue uu(poBbIX AATYUKOB 15 perucrpanuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB

. Co3naHne MHTEPAKTHUBHBIX Npe3eHTanuii o teme "[lepuoauueckas
cucrema"

. BupryaabHble J1a0opaTopHbie PadOTHI 0 U3YUYCHUIO XUMHYECKOU
CBSI3U

. HUcnoab3oBanue cnenuaausupoBanHoro IO s nporno3upoBanus
CBOMCTB 3JIEMEHTOB

9 KIIACC

Bemecrso " XUMHYECKast peakuusi

[leprnonnueckuit 3akoH. llepuoanueckas cucrema XxumMuyeckux 3yemeHToB J[. U.
MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KAIBIUA U UX COCTUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuommueckon cucreme u
CTPOEHHUEM 150:4 aTOMOB.
CrtpoeHue BenlecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMUYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMETKH W BUJA
XUMHUYECKOU CBSI3U.
Knaccudukanms © HOMEHKIATypa HEOPraHMYECKHX BEIIEeCTB. XHMHYECKUE
CBOMCTBA BEWIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX



COCJIMHEHHUH, reHeTUYeCcKas CBA3b HEOPraHUYECKUX BEILECTB.
Knaccudukanus XMMHUUECKUX pEaKIUi MO Pa3IUYHbIM MpU3HaKaM (M0 YHUCTy U
COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TeEIIOBOMY 3(¢eKTy, I10
U3MEHEHHUIO CTETICHEH OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue o ckopoctn xumuueckord peakuuu. [loHsiTue 00 O0OpaTUMBIX U
HEOOPAaTUMbIX XUMHUYECKUX peakiusaxX. [IOHATHE O TOMOrEHHBIX M I'€TEPOTrEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE 0 XMMUYECKOM paBHOBecHH. DaKTOPBHI,
BIVSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKUUH U IOJIOKEHUE XHMHYECKOTO

paBHOBECHSI.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC peakIu, AIICKTPOHHBIN Oamanc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  pEeaKIuHu. CocraBiicHUE  ypaBHEHHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PCAKIM ¢  HCIOJIb30BAaHUEM  MeEToJa
AJIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIUTHUECKON NUCCOUUALMU. DJIEKTPOJIUTHI U HEAJECKTPOIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xuMudeckor cBsa3u. Ctemnenb aucconuanuu. CunabHbIC W CIaObIe SJICKTPOIUTHI.
Peakmun noHHOTO OOMEHa. YCIIOBHS MPOTEKAHHWS PEaKIMil MOHHOTO OOMEHa,
IOJIHbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBAHMM U COJIEH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHIECKON TUCCOITHAITIH.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O TUApONIU3E COJIE.

XMMHUYECKHIl IKCIIEPUMEHT ¢ UCNO0Jb30BaHueM 00opyaoBaHus "Touku

pocra'':

. HUcnonn3oBanne nU@POBBIX JATYUKOB  TeMIEPATypbl H
AABJICHUS JIJIS1 U3YYEHUSI CKOPOCTH PEAKIINHI

. KoMmnbroTepHbIii MOHUTOPUHI U3MEHEHUSI KOHIIEHTPAIIMI BEIIECTB B
pEaIbHOM BPEMEHHU

. Hudposasi perucrpanuss KHHETUKU XUMAYECKHUX MPOLIECCOB

. HUcnonb3oBanue crieKTPoO(POTOMETPOB JJIsI U3YUYECHUSI PABHOBECHBIX
CHUCTEM

. KomnbrorepHoe MoieiMpoBaHue MEXAHU3MOB XUMHYECKUX PEAKIINI

. ABTOMATH3HMPOBAHHbIC CHUCTEMBI IS U3YUYCHHUS KATAIUTHYECKUX
MPOLIECCOB

Hemetanabl " 115.¢ coeIMHEeHHUS

OO6mmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHBIE
crenieHu okucieHus. CTpoeHrne W (U3HYECKHUE CBOWCTBA TPOCTHIX BEIIECTB —
rajoreHoB. XHMHUYECKHE CBOICTBA Ha IMpuUMeEpe XJopa (B3aUMOJCHCTBUE C
MeTaJJIaMH, HeMeTaulaMH, Ienodyamu). XiopoBoaopod. ConsiHas Kuciora,
XUMUYECKHUE CBOICTBa, TMOJy4yeHue, mnpumeHenue. JleiictBue xijopa U
XJIOPOBOJIOPO/ia HAa OPraHu3M YesioBeka. BaskHellire XJI0pu/ibl U UX HaXO0XKJEHUE B
npUpoe.

O61as xapakTepuctuka 31aemMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUS aTOMOB,



XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUeCKHe CBOMCTBA MPOCTHIX
BEILIECTB — KHUCJIOPOJIa U CEPbl. AJJIOTPOITHBIE MOJU(DUKAIIMKU KUCIOPOIA U CEPBI.
Xumudeckune cBoicTBa cepbl. CepoBOIOPOI, CTPOCHUE, (DU3NICCKHE M XUMUYECKUC
cBoricTBa. OKCHIBI CEpbl KakK NPEACTABUTENIN KHUCIOTHBIX OKCUAOB. CepHas
KHCJIOTa, (PU3HUECKHE U XUMHYECCKHE CBOMCTBA (0OIIME KaK IIPEACTAaBUTEIIS Kiacca
KACIOT © crenududeckue). XHUMHYECKUE PpEeaKIuH, JIekKaIlhue B OCHOBE
IPOMBIIIJICHHOTO CIOco0a MOJIyYeHUs CEpHOM KHUCIOTHL. [IpuMeHeHue cepHoi
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnenue cepbl U €€ COEQUHEHUN B MpuUpojie. XUMHUUECKOE 3arps3HeHUe
OKpYXalollel Cpellbl COCIUHEHUSIMU Cepbl (KUCIOTHBIC JOXKAM, 3arps3HEHHE
BO3/yXa u BOJIOEMOB), CIIOCOOBI €ro peAOTBPAILCHUS.
OO61mmast xapakTepucTuka 35eMeHTOB VA-rpytirbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIECHHUS. A30T, pacnupoCTpaHEHHE B MPHUPOJE,
dbuznyeckre U XuMUYecKue cBorcTBa. KpyroBopot a3ora B mpupojie. AMMUaK, €ro
dbu3nYecKre 1 XMMUYECKHUE CBOMCTBA, MoJlydyeHue u npumeHenne. Coiaum aMMOHMS,
ux (puznyeckue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TMojyuyeHue, (pU3nYecKue U XUMUUYECKHUe
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W cHenuduueckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHMSI B KQU€CTBE MUHEPAIBHBIX YI00PEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIoTpOmHBIC
moaudukammu docdopa, Guznueckre U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciora, Gu3nyeckue M XMMHUYECKHE CBOWCTBA, IMOJyYCHUE.
Hcnons3oBanne  ¢dochaTtoB B KayecTBe  MHHEPAIbHBIX  yJIOOpPEHUH.
Oo6mas xapakTepuctuka 31emMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHUS. YTJIEpOJ, aUIOTPONHBIE MOIU(UKAIUH,
pacrpocTpaHeHue B npupoje, Gu3ndeckrue U XUMUYECKUEe CBOMCTBA. AcopOius.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriepona, ux (U3HYECKUE U
XUMHUYECKHUE CBOMCTBA, JIEMCTBME Ha JKUBBIE OPraHU3MbI, T[OJy4YCHUE U
MPUMEHEHHUE. DKOJIOTUUECKHEe MPoOJieMbl, CBsA3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUI0Te3a TJI00ABHOTO TOTEIJICHUs KiuMara, MapHUKOBBIM 3¢ dexT. YronbpHas
KUCJIOTa W €€ colid, UX (PuU3MUecKhe W XMMHUYECKHE CBOMCTBA, MOJYYCHUE U
npuMeHeHue. KauecTBeHHass peakuusi Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITYy, MEIWIIMHE, MPOMBIIUICHHOCTH W CEIhCKOM XO3SHCTBE.
[lepBoHavanbHbIE TMOHATHS 00 OPTraHUYECKHX BEIIECTBAX KaK O COCIWHEHHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie MCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BAXKHBIX BEIECTBAX: JKUpaX, O€Kax, yriieBojax — U X
poiid B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COEJIMHEHUH.
Kpemuuii, ero ¢uznueckue 1 XMMUYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHUE.
Coenunenus kpeMHus B ipupoje. O6mue npeacrariaeHus o6 okcue kpemuaus (1V)



U KpeMHUeBOM kucinore. CuIMKaThl, UX HCIOJIb30BaHHE B OBITY, B
MPOMBIIICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepHalibl: KepamMHuKa, CTEKIIO,
IIEMEHT, OCToH, kene300eToH. IlpoOiiembl  0€30maCHOIO  MCIOIb30BAHUS
CTPOUTEIJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

XuMHYeCKHIl IKCIIEPUMEHT ¢ UCMOJb30BaHueM o0opyaoBaHus "Touxku
pocra'':

. HUcnoan3oBanue HNK-cnexTpockonuu ajis UIeHTU(DUKAITIT
OpraHUYeCKUX COCIMHEHUN

. Hudposoii anaau3 kauecTBa BOJbI HA COJIEPIKAHUE PA3IMYHBIX HOHOB

. KoMnbloTepHoe  Mojae1MpoOBaHMe ITPOMBIIIJICHHBIX  MPOIECCOB
MOJy4YEHHUS CEPHON KUCIOTHI

. Hcnoab3oBanue xpomMarorpapuuyecKux MeTOMOB ISl pa3eiICHUS
cMmecen

. Iudposasi perucrpanus agcopOIMOHHBIX MPOIIECCOB

. IIpoexTHas 1eATEJIbHOCTD 110 H3YYESHHUIO SKOJIOTHUYECKUX MPOoOIeM

MeTanibl " 115. coeIMHEHHUS

OO0mrast XxapakTepUCTUKa XUMUUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX
nojoxxeHus B [lepuoanueckoit cucteMe xumuaeckux 3neMeHToB . . Menneneera
U CTpoeHHs aToMOB. CTpoeHHE MeTAIUIOB. MeTanmnnyeckas CBA3b U METaIInYeCcKas
KpUCTAJUINYECKAsT PEIIETKA. DJIEKTPOXMMHYECKANA PSAJ HANPSHKEHUM METAJUIOB.
duznyeckne U XUMUYECKHE CBOWMCTBa MeTamioB. OOmue crocoObl MOTydeHHUS
MeTtauioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT
kopposun. CrjiaBbl (CTaib, YyTyH, AIOPATIOMUHHUIN, OpOH3a) U UX NMPUMEHEHUE B
OBITY 51 IIPOMBIIIJIEHHOCTH.
[Ilenounsie merayuipl: mnojgoxeHue B llepruoanyeckor cuCTEME XUMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJEHUE B MIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB M UX
COEJIMHEHUH.

[IlemoyHO3EeMENBHBIE METAIUIBI MATHUM U KaJbLIMU: MOJIO)KEHUE B [lepuoanueckon
cucteMe xumMuueckux osneMmeHToB J[. M. MeHnneneeBa, CTpoe€HHME HX aTOMOB,
HaXOXJeHUE B npupojie. PU3nueckre 1 XMMUUECKUE CBOMCTBA MarHus U KaJIbI1



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMgHOCTHBIC Pe3yJIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOT'O OOIIETO 0Opa3oBaHUs
JIOCTUTAIOTCS B X0/¢ OOYUYEeHHMS XMMHH B €IMHCTBE YUY€OHOM M BOCIHUTATEIbHOU
JNESITEIbHOCTH B COOTBETCTBMM  C  TPAJUIIMOHHBIMM  POCCHUUCKUMH
COIMOKYJBTYPHBIMH ¥ JTyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPUHSATHBIMH B
oOIllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIUATIA3AIIMN 00YYarOITUXCS.

JIM4HOCTHBIC PE3YJIbTAThL OTpaXKXaroT T'OTOBHOCTD O6yanOH1HXC5I
PYKOBOACTBOBATLCA CUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHHﬁ )51
PaCHIupCHUC OIIbITA ACATCIbHOCTH HA ee OCHOBC, B TOM YHCJIC B 4aCTH.:

1) IIaTprOTH4€CKOr0 BOCTIMTAHUA:

IIEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY H
Hay4YHOMY HaCJIENIO;

MMOHMMAaHMS 3HAUCHUSI XUMUUYECKON HAYyKHU B )KU3HU COBPEMEHHOTO OOIIECTRA;
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(OpMAIMEl O MepeOBbIX JOCTUKEHUSAX U
OTKPBITUSIX MUPOBOM U OT€UYECTBEHHON XUMUH;

OCO3HAHMS BKJIAAa POCCHUUMCKHMX Y4YEHBIX B pa3BUTHE XMMHYECKON HAYKH U
NPOMBILIJICHHOCTH;

rOPAOCTH 32 IOCTHKEHHS 0TEYeCTBEHHOM XUMMYECKON HAYKH, peajin30BaHHbIe
C HCMOJIb30BAHHEM COBPEMEHHOI0 000Py/10BaHHUA.

2) I'paxaaHCKOr0 BOCIIMTAHUS:

MPECTABICHUS O COLIMAIBHBIX HOPMaX U MIPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHU B
KOJIJICKTHUBE;

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-
MCCIIEI0BATENbCKOM, TBOPUECKOUN U APYTUX BUAAX NESITEIHHOCTH;

TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESTEIHHOCTH TPU BBIMOJTHEHUU
y4eOHBbIX, TMO3HABATEIIbHBIX 3aJ1a4, BBITOJHCHHUH XWMHUUYECKHX DKCIEPUMEHTOB,
CO37IaHNH YUEOHBIX TIPOEKTOB;

CIOCOOHOCTH K 3(P(PeKTUBHOMY COTPYIHHYECTBY IIPH padoTe ¢ COBPEeMEHHbIM
JIa00paTOPHBLIM 000PY/10BAHUEM

FOTOBHOCTH HECTH OTBETCTBEHHOCTb 3a Pe3yJbTaThl KOJJIEKTHBHOM
HCCJIeI0BATEILCKOM 1eATeJIbHOCTH.

3) LleHHOCTH HAYYHOT O TO3HAHUSA:



MHPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOM PEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH;

HHTEpeca K COBPEMEHHbBIM MeETOJaM XHUMHYECKHX MCCIACA0BAHUN ¢
HCI0JIb30BaHHEM HU(PPOBBIX TEXHOJIOTHI;

MMO3HABATEIbHBIX MOTHBOB, HAMNPAaBICHHBIX HA IOJYYCHUE HOBBIX 3HAHUU IO
XUMUH;

TOTOBHOCTH K HCIOJIb30BAHMIO COBPEMEHHOI'0 O00OpPYI0BAHUSA JJIf PelleHMs
HCCIEA0BATEIbCKUX 32124

OCO3HAHMSI BO3MOKHOCTEH UHU(PPOBBIX TEXHOJOTHA B XUMHYECKOM
JKCIIEPUMEHTe.

4) ®opMupOBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHME LICHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO;
BJIAJICHUSI COBPEeMEHHBbIMU CPeACTBAMHU MHAUBUAYAJIbHOM 3aIIUTHI IPU padoTte
¢ XUMHYECKUMHU BelleCTBaAMU;

OCO3HAHME MOCJIECACTBUA U HENPUATHE BPEIHBIX MPUBBIUCK;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS 0 XMMUYECKHUX MPoLeccax IJsi COXPaHEHMS
3[0POBbSI B COBPEMEHHOM TEXHOJIOTHYECKOM cpeje.

5) TpyaoBoro BoCiMTaAHMSI:

MHTEpeca K IPAKTUYECKOMY M3yUEHHUIO Mpodeccuil U TpyJa pa3InuyHOTO poJa;
BJIAJICHUS] HABBIKAMHU Pa00THI C COBPEMEHHbIM XMMUYECKHUM 000PYA0BaAHHEM
OCO3HAHHOTO BHIOOpPA MHIMBUIyAIbHOU TPAEKTOPHUH MPOJOIHKEHUSI 00pa30BaHMUS;
TOTOBHOCTH K NPO(PecCHOHAIBHONH JAeSITeJbHOCTH B YCJAOBHSX LU(PPOBOH
TPaHCHOPMALUM XUMUYECKON 0TPAC/IH.

6) IK0JI0rN4eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKH IE€JIECO00Pa3HOTO OTHOMIICHUS K IPUPOJIE;

CIOCOOHOCTH WCNOJIb30BATH COBPEMEHHbIE METOAbl AHAIU3A JUIS OIEHKHU
IKOJOTHYECKOT0 COCTOSTHUS OKPY Kalolieil cpebl;

OCO3HAHUS TJ100AIBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeMm;

TOTOBHOCTH MPUMEHSITH COBPeMEHHbIE XUMHYeCKHE TEXHOJIOTHH JIJIs PelIeHust
IKOJIOTMYECKUX MpoodJieM.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ /1efiCTBUS

Bba3oBble JJoruueckue JeiicTBUA:

YMCHH: NCITIOJIb30BATh HpI/IéMBI JIOTUYCCKOI'O MBIIJICHUS ITPHU OCBOCHHUHA 3HaHHﬁ;



CIOCOOHOCTh AHAJIM3UPOBATH [IaHHbIE, IOJY4YeHHble C HCIHO0Jb30BaAHHEM
uu(ppoBoOro 00OPya0BaAHMS;

YMEHHE TPUMEHSATH B MpOIIECCe ITO3HAHHUS TMOHSATHS, CHUMBOJHWYECKUE MOJCIH,
HCTIOJIb3yEeMbI€ B XUMUM;

BJIaJIeHHe MeTOJaMH CTATHCTUYECKOH o00padoTKH JKCIEPUMEHTAJbHBIX
JAHHBIX.

ba3oBble ucciieoBare/ibCKye JAeiiCTBUSA:

YMEHUE HCIOJIb30BaTh IOCTABIEHHBIE BOIPOCHl B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS;

BJaJlecHHEe COBPEMEHHbBIMH MeTOJAaMU IUIAHUPOBAHMS M  TMPOBeJeHUS
XHMHYECKOT0 IKCIIEPUMEHTA;

NpUOOpPETEHUE OMbITa [0 IUJIAHWUPOBAHWUIO, OpraHU3allMd W  MPOBEICHUIO
YYEHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTHh MCNOJB30BATH HU(PPOBOEe 000pyI0BaHHUE IJIA PErucTpauu u
00padOTKH IKCIIEPUMEHTAIbHBIX TAHHBIX.

Pabora ¢ undpopmaunmeii:

yYMEHHE BBIOUpATh, aHAJIM3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIIHIO PA3TUUHBIX
BHUJIOB M ()OPM MPEJICTABICHUS;

BJIa/IeHHE HABBIKAMH Pa00ThI ¢ HU(PPOBLIMH 0a3aMHU XUMHYECKUX JAHHBIX;
YMEHHE TMPUMEHSTH pa3JIMUYHbIE METOJbl M 3ampoChl MPU TOUCKE U OTOOpE
uH(popManuu;

CIOCOOHOCTH UCNMOJIB30BATH CHENMATU3UPOBAHHOE IPOTrPaAMMHOE 00ecIevYeHue
IS XHMHYECKUX PacyeToB.

KoMMyHHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

YMEHHUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI,

CIOCOOHOCTH MPEACTABJATH Pe3yJbTaThl MCCJIEI0OBAHUI C HCHOJb30BAHHEM
COBpPeMEeHHbIX HMU(POBBLIX TEXHOJIOTHIA;

YMEHHUS TIPEICTABIIATH MOJTYyUYCHHBIE PE3yJIbTaThl TIO3HABATEILHON JIEATEIBHOCTH;
BJaJleHHe HABBIKAMU KOJJIEKTUBHOW PpadoThl ¢  HCHOJb30BAHUEM
COBPEMEHHOT0 JIA00PaTOPHOT0 000PY/10BAHMS.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOATEIBHO OIPEACNATh LEIu JACSITENbHOCTH, IUIAHHPOBATh,
OCYIIECTBISAITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NESATEIbHOCTD;

CIIOCOOHOCTHh padoTaTh € CJA0KHBIM JAa0OPATOPHBIM O00OPYAOBAaHHUEM 110
3a/IaHHBIM AJITOPUTMAM;



BJa/IecHHEe HABBIKAMHU 0e30MacHOi padoThl € COBPEeMEHHBIM XHMHYECKUM
000pyI0BaHHEM.

IHNPEAMETHBIE PE3YJIBTATBI

K konny o0ydenusi B 8 Kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSITHU;

HCNOJIb30BaTh LHM(pPOBbIE H3MEpPHUTEIbHbIe NPUOOPHI IJA ONpeaeSIeHUs
(pU3UKO-XMMHUYECKUX MaPaMeTPOB BellleCTB;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY JIJiIsi COCTaBlieHUS (OpMyJN BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIINIM;

padoTaTh ¢ COBPEeMEHHBIM JIA00PATOPHBLIM 000PYI0BaAHNEM INPHU NMPOBEJIEHUU
XHMHYECKOT0 IKCIIEPUMEHTA;

OMPEIEeNATh BAJIECHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHUSIX;
NPOBOAUTHL H3MEPEHUs] ¢  HCHOJb30BaHHMEM HUPPOBBIX JTATUYMKOB
Temnepatypbl, pH, 3J1eKTPonpoBOIHOCTH;

packpeiBath cMbIch [lepuoanueckoro 3akona /l. 1. Menneneesa;

HCNOJIb30BATh KOMIIBIOTEPHOE MOJEJIUPOBAHHE [JI HM3YyYeHHs] CTPOEHUs
aTOMOB U MOJICKYJI;

OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy [leprmonnyueckoit CUCTEMBI
XUMUYECKUX 3JIEMEHTOB;

BJIAJeTh HABbIKAMHU 0e€30MaCHOM paldoThl ¢ peaKTMBAMH U 000pyA0OBaHHEM
nenTpa "Touka pocra'’;

KJIacCU(UIIMPOBATh ~ XUMHUYECKHE  DJIEMEHThI, HEOpPraHWYECKHE  BEIIECTBa,
XUMHUUYECKUE PEAKITUU;

NPOBOANTHh BHAE0CHEMKY XHUMHMYECKMX JKCIEPUMEHTOB ¢ TMOCJeTYIOIUM
aHAJIU30M;

XapaKkTepru30BaTh OOIIME XMMUYECKUE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB;
HCMO0JIb30BaTh U(POBHIE BeChl /IJIsi TOYHOT0 B3BEIIUBAHUA PEAKTHBOB;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB;
padoraTrh ¢ HUMPPOBHIMH MHUKPOCKONAMH VISl M3YYEHHUS] KPUCTALIHYECKOTO
CTPOEHMS BelleCTB.

K konmy o0ydenuss B 9 Kjacce npeIMETHBIE Pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIONITUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATHU;

HCIO0JIb30BATh COBPEMEHHbIE METOAbI AaHAIHN3A VIS HACHTH(UKALNH BellleCTB;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IJiIsi COCTaBleHUs (POpMyI] BEIIECTB M
YPaBHEHUU XUMHUYECKUX PEAKIIUN;

NPUMEHATHh UM(POBBIE TEXHOJOTHM A HU3YYeHHUS] KUHETHKU XHUMHUYECKHX
MPOLECCOB;



ONpPEACsATh BAJCHTHOCTh M CTEIECHb OKHUCICHUS XUMHUUYECKUX JJIEMEHTOB B
COCIMHEHUSX;

HCMOJIb30BATH  CHENHAJTU3MPOBAHHOE MNPOrpaMMHoOe olecmedyeHue JIst
XHUMHYECKHX PACYeTOB;

packpbiBaTh cMbICH [leprnoanueckoro 3akona /[. 1. Menaeneena;

MPOBOANTH UCCJIEIOBAHNS € HCIOJIb30BAHUEM COBPEMEHHOI0 AHAJIMTUYECKOTO
000py10BaHMS;

KJIacCU(UIIMPOBATh  XUMHYECKUE  DJIEMEHTBI, HEOPTaHWUYECKHUE  BEIECTBA,
XUMHYECKHUE PEAKIIUY;

BJIAJIeTh  METOAAMH  KOMIBIOTEPHOT0  MOJEJIMPOBAHUA  XHMHYECKHX
MPOLECCOB;

XapaKTepu3oBaTh OOIME U CHelUpUYEeCKUe XUMHUYECKUE CBOWMCTBA MPOCTHIX U
CJIOKHBIX BELIECTB;

HUCMO0JI30BATH HU(PPOBbIE JATYMKH J1JII MOHUTOPUHIa XUMHYECKUX MPOIECCOB
B peajJibHOM BpPEeMeEeHHU;

COCTaBJISAITh YPABHEHUS DJIEKTPOJUTUUECKON IUCCOIMAIMM KHUCIOT, LIET04Yer u
COJICH;

NPOBOANTH JKCIEPUMEHTHI € MCHOJb30BAHMEM aABTOMATH3MPOBAHHBIX
J1a00PATOPHBIX YCTAHOBOK;

PacKpbIBaTh CYIIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITU;
HCNOJIb30BATh COBPEMEHHbIE METObl KAa4eCTBEHHOI0 W KOJUYECTBEHHOIO
aHaJIM3a;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB;
BJAaJeTh HABBIKAMH INPOCKTHOH M MCCJIEI0BATEIbCKONH JAeSITeJIbHOCTH €
HCNOJIb30BaHMeM 000pyaoBaHus neHTpa '"'"Touka pocra'.

JlonoJIHUTeIbHbIE npeaMeTHbIe pe3yJibTaThbl, dpopmupyembie c
HCII0JIb30BaHMEeM pecypcoB neHTpa ""Touka pocra':

Baanenue COBpPeMEHHBbIMH MeTOoIaMu XUMHUYECKOT0 aHaJIM3a C
WCITIOJIb30BaHUEM ITU(POBOTO 00OPYIOBAHMUS;

Cnoco0HocTh padorath ¢ aBTOMATH3MPOBAHHBIMU  JIA00OPATOPHBIMH
CHCTEMAMU;

YmMmenue o0padaTbIBaTh IKCINEPUMEHTAIbHBbIE JaHHbIE C HCIOJIb30BaHHEM
CIEeNUAJIM3MPOBAHHOIO MPOTPAMMHOI0 00eceYeHus;

HaBbiku 6e30macHoi padoThI CO CJIOKHBIM XUHMHYECKHM 000PY10BAHUEM;
Cnoco0HOCTh NMPOBOAMTH MUHHU-UCCJIEAOBAHUS € UCIOJIb30BAHHEM PECYPCOB
nentpa "Touka pocra'.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBanue pa3jaesioB JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n U TeM NMPOrpamMmbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUHMHYECKHE MOHATHS
XuMus — BaKkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' IPaKTUYECKOM https://m.edso0.ru/7f41837c
JIeSATEILHOCTH YeJIOBEKa
12 BemecTtBa 1 xuMmueckue 15 1 bu6mmorexa [IOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosayx. Kucnopos. 5 bu6mmoreka [IOK
' ITonsTHE 00 OKCHIAX https://m.edso0.ru/7f41837c
Bonopon. Ilonsatue o bubnuoreka [IOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHHMSAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI BuG 10K
nOJIHOTEeKA
2.4 11 1 1
Heop raHqu:CKHX https://m.edsoo.ru/7f41837c
COCTUHEHUI
Hroro no pazneny 30



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

Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

Ilepronnueckuii 3aKOH U

IIepnoanueckas cucrema
bubmuoreka [JOK

3.1 . 7
XHMHUECKHX DIIEMEHTOB J| https://m.edsoo.ru/7f41837c

U. Menpneneesa. Ctpoenue
aToma

XUMHYECKAA CBI3b.

OKHCITUTENTBHO- bubmuorexa [JOK
3.2 8 2
BOCCTAHOBHUTEJILHbBIC https://m.edsoo.ru/7f41837¢
peakiuu
bubmuorexa [JOK
)4 15
TOTOTI0 paspery https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK

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

OBILIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME o8 > >



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriryoneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 anemMeHToB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE N3menenus u
Ne Jlara
uudgposbie JOMOJTHEHHUS C
n/  Tema ypoka Becer  KoutposibH IpakTuyeck = HM3Y4YeHH "
o0pa3oBaTe/ibHbIE yueroMm "Touku
1 0 ble padoThI ue padoTbl b "
pecypchl pocta
[Ipenmer xumuun. Ponb
bubmuorexa [JOK
XUMUH B )KU3HA
1 1 https://m.edsoo.ru/ff0d21
yenoBeka. Tena u Oc
BEIECTBA B
bubmuorexa [JOK
ITonsiTue o merongax
2 1 https://m.edsoo.ru/ff0d22
MO3HAHUS B XUMHUU
7e
Jlononuenwue:
3HAKOMCTBO C
[TpakTnyeckas padora UG POBBIMU
Ne 1 «IIpaBumna paboTsl BeCaMU, TaTYNKaAMU
bu6mmoreka [JOK
B J1abOpaToOpuu 1 Temrepatypsl 1 pH.
3 . 1 https://m.edsoo.ru/ff0d23
pUEMBI OOPALLIEHUS C dc OTtpabotka
1a60paTOPHBIM o HaBBIKOB
000pyI0BaHUEM 0e30macHOi paboThI
¢ 000pyI0BaHHEM
"Touku pocra".
Yucreie BemecTsa u bu6mmoreka [JOK
4 cmecH. CiocoObl 1 https://m.edsoo.ru/ff0d26
pazaeneHus cMecen ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[IpakTrueckas padota
Ne 2 «Pa3penenune

bubmuorexa [JOK

JonoynHeHue:
Hcnonb3oBanue
nu(poBBIX
MUKPOCKOTIOB JJIs
aHaym3a

. 3¢ (HEeKTHBHOCTH
5 cMecel (Ha mpumepe https://m.edsoo.ru/ff0d28
. pazzeneHus
OYMCTKH IIOBAPEHHOU c8 .
cmeceil. CpaBHeHUE
COJIN)»
TPAIUITMOHHBIX U
COBPEMEHHBIX
METOJIOB
paszeneHusl.
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a
6¢
XuMHU4ecKre
AJIEMEHTHI. 3HAKH bubmuorexa [JOK
7 (cUMBOJIBI) https://m.edsoo.ru/ff0d2b
XUMHYECKHX e8
3JIEMEHTOB
[IpocThie U ClOXKHBIE bubmorexa [JOK
8 P https://m.edsoo.ru/ff0d2a
BEILIECTBA
6¢
ATOMHO-MOJIEKYISIPHOE bubmorexa [JOK
9 yp https://m.edsoo.ru/ff0d2d
y4YeHHUE
50
3aKOH MOCTOSTHCTBA bu6mmorexa [IOK
10 COCTaBa BEUIECTB. https://m.edsoo.ru/ff0d2e

Xumunueckasi hopMmya.

ae



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

BanedTHoCTh aTOMOB

XUMHYECKHUX
3JIEMEHTOB
JononHeHwne:
Ucnonb3oBaHue
cneunanmnsnpoBaHHOro
;t)ﬁ’;:;?;i:l BuGmuorexa IJOK MO oA XMMUYECKUX
11 1 https://m.edsoo.ru/ffod32 ~ PacHeTOs:
OTtHocuTeabHAS 3c KomnbtoTepHoe
MOJIEKYJIIpHAs Macca MogeNMpoBaHue
MONEKYN N3YyHaEMbIX
BELLEeCTB.
JononHeHwne:
Ucnonb3oBaHue
cneumann3npoBaHHOro
MaccoBast 1oJst Bu6miorexa [OK MNO ana xMmunyecknx
12 XHMHYECKOT'0 dJIEMEHTa 1 https://m.edsoo.ru/ffod3s = PacH€TOs:
B COCIHHCHHH 0c KomnbloTepHoe
MoAeNMpoBaHue
MOEKYN N3YyHaeMbIX
BELLEeCTB.
JononHeHwne:
Ucnonb3osaHne
KonunuectBo BeriecTna. bu6mmorexa [IOK cneumMann3npoBaHHOro
13 Mons. Monsipaas 1 https://m.edsoo.ru/ff0d52 | MO ana xumuyeckunx

mMmacca

30

pacyeTos.
KomnbloTepHoe
MmozennpoBaHue



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

MOJ1EKYNT N3y4aeMblX

BELLEeCTB.
dusznueckue u bubmuorexa [JOK
14 XUMHYCCKUEC SIBJICHUS. https://m.edsoo.ru/ff0d37
Xumuueckas peakius fa
JononHeHwne:
Bunaeocbemka
XMMWUYECKNX OMNbITOB C
nocneayroLen
[Ipu3Haku u ycnoBust bu6mmoreka [IOK KOMHb}OTEpVHOﬁ
15 MIPOTEKAHUS https://m.edsoo.ru/ff0d3a obpabotkoit.
XUMHYECKUX PeaKIui 16 Micnonbsosanme
AaTYNKOB
TemnepaTypbl gnn
perncrpauum
Tennosbix 3pPeKkToB
JononHeHune:
Buaeocbemka
XMMUYECKUX OMbITOB C
nocneayrouien
3aKoH COXpaHEHUs Bu6miorexa LOK KOMMbIOTEPHOM
16~ aCCRI BOMIECTB. https://m.edsoo.ru/ffodsp = ©OPOOTKOM.
XUMUYECKHUE 88 Mcnonb3oBaHue
YpaBHEHUSA AaT4yMKoB

TemnepaTypbl gna
peructpauun
TennoBbix 3ppeKToB



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

17

18

19

20

21

22

Brraucnenus
KOJHUYECTBA, MaCChI
BEIIIECTBA I10
YpaBHEHUSIM
XUMHYECKUX PEaKIui

Knaccudukanus
XUMHUYECKHX PEAKIIHA
(coemuHeHusl,
pas3JIoKeHus,
3aMeIIeHHs, OOMEeHa)

M. B. JlomoHOCOB —
YUEHBIN-
SHIMKJIOTIEIHCT.
O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHUMN

KonTponbnas pabota
Nel mo Teme
«BemecTBa u
XUMUYECKUE PEAKIINI

Bo3nyx — cmech

ra3zoB. CocraB BO3/ayxa.

Kucnopox — snemeHt
U TIPOCTOE BEIIECTBO.
O30H

duznueckue n
XUMHUYECKUE CBOMCTBA
KHCIIOpOJa (peakiuu

bubmuorexa [JOK
https://m.edsoo.ru/ff0d57

08

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f
34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40
c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d42
90

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d44
8e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d46
14

JonosnHeHue:
Hcnonb3oBanue
ra30aHaJIn3aTopoB
JUISL ONIPEAETIEHUS



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

OKHUCIICHUS, TOPEHUE).
[TonsiTHE 00 OKCHIAX

coJiepKaHus
KHCJIOPOJIa B
BO3JIyX€ JI0 ¥ TIOCTIe
peaKkuid.

23

24

25

26

Crioco0bI mosrydeHus
KHCJIOpO/ia B
71a00paTOPUH U
MPOMBIIIJICHHOCTH.
[Ipumenenue
KHUCIIOpOJia

TemnoBoit a3 ekt
XMMHUYECKOU peaKIvy,
HOHSTHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, 3K30- U
SHAOTCPMHUYCCKUX
peakuusx

Tomnuso (He(dTh, Yroib
U METaH). 3arps3HeHue
BO3/1yXa, CIIOCOOBI €r0
MIPEIOTBPAIICHUS

[IpakTuueckas pabora
Ne 3 o Teme
«ITonyuenue u
coOupaHHe KHCIOpoaa,
W3Y4YEHUE €r0 CBOMCTB»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d49
7a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d47

90

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c
4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4a
e2

N3menenue:
IIposBenenue
paboTshI ¢
HCII0JIb30BAHNEM
1 poBHIX
JATYUKOB JUISI
KOHTPOJIS
TEMIIEPATypbl U



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

JaBJICHUS B
pealbHOM BPEMEHHU.

Bopopon — sneMeHT u
IIPOCTOE BELIECTBO.

bu6mmoreka [IOK

27 https://m.edsoo.ru/ff0d4d
HaxoxpaeHue B 40
npupoie
dusndecKkue u
XUMHYECKHUE CBOMCTBA bubmorexa [JOK
28 https://m.edsoo.ru/ff0d4d
BOJIOpO/IA. 40
IIpumenenue Bogopoaa o
IlonsTHE 0 KMCIOTAX U bubmorexa [JOK
29 https://m.edsoo.ru/ff0d50
COJISIX a2
Crioco0b! nostydeHus bubnnorexa [HOK
30 BOJIOpOJA B https://m.edsoo.ru/ff0d4d
naboparopuu do
Jomnonuenue:
[TpakTudeckas pabota Hcrnonws3oBanue
Neo 4 o Teme bubnuotexa [JOK HU(POBBIX CUCTEM
31 «ITomyuenue u https://m.edsoo.ru/ff0d4f perucTpanuu
cobupaHue Boopo/a, 42 obbema
U3YYEHUE €r0 CBOMCTB» BBIJICIISIFOIIIETOCS
rasa.
o .. bu6mmoreka [JOK
32 Moxsipistii 06bEM https://m.edsogru/ff0d54
ra3zoB. 3aKoH ABOTajipo %6
Brruucnenus o0bEMa, bu6mmoreka [JOK
33 KOJIMYECTBA BEIISCTBA https://m.edsoo.ru/ff0d55

rasa 110 €ro

a0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

U3BECTHOMY
KOJINYECTBY BEIIECTBA
WM 00BEMY

Brruucinenus 006EMOB
ra3oB 10 yPaBHEHUIO

bu6mmoreka [IOK

34 peaKIuu Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHa 00BEMHBIX 08
OTHOIIICHUH ra30B
du3nyeckue u bu6mmoreka [IOK
35 XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJIBI 7a
CocTaB OCHOBaHUH. bu6mmoreka [IOK
36 [TonsiTre 06 https://m.edsoo.ru/ff0d59
UHIMKaTOpax e2
Bona kak
PacTBOPUTEIb.
Hackimennsie u bu6nmoreka [JOK
37 HEHACBIIIICHHBIC https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBast 40
JIOJISl BEIIIECTBA B
pactBope
[IpakTuueckas pabora JlononHeHue:
Ne 5 o Teme [Ipumenenue
«ITpuroroBnenue U (POBBIX BECOB
bubnmoreka [JOK .
38 P aCTBOP(,),B © . https://m.edsoo.ru/ff0d5e HOBBITICHHOM
onpenenEHHON ba TOYHOCTH.
MaccoBOM AoJieH T Hcnonw3oBanue
PacTBOPEHHOTO JTATYHKOB
BEILIECTBA» 3IEKTPOIPOBOAHOC



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

TH JUIs1 KOHTPOJIA

KOHIICHTPALIUH
pacTBOPOB.

KontponsHas pabora
No2 110 TeMe bu6mmoreka [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoa. 42
Bona» o
OKcHIBIL: COCTAB, bu6mmoreka [IOK

40 KJIacCU(pUKAIS, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa 4e
ITonyuenue u
XUMHYECKUE CBOMCTBA bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX 4e
OKCHJIOB
OCHOBaHUS: COCTaB, bu6mmoreka [IOK

42 KJaccupukanus, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa ca
[Tosryuenue u bubnnoreka [JOK

43 XHMHYECKUE CBOMCTBA https://m.edsoo.ru/ff0d67
OCHOBaHUM ca
Kwucnotsr: cocras, bubmuorexa [JOK

44 KJaccupukanus, https://m.edsoo.ru/ffOdfe
HOMEHKJIATypa e2
[Toryuenue u bubnuoreka [IOK

45 XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0dfe

KHUCJIOT

e2



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpennue):
HOMEHKJIATypa,

bu6mmoreka [IOK

46 https://m.edsoo.ru/00ad9
CIIOCOOBI MOJTyYCHHUS, 474
XUMHYECKHE CBOIICTBA T
JonoynHeHue:
[IpakTudeckas padora Kommiekcuoe
Ne 6. Pemenue HICIOJIb30BaHHE
3KCTIEPUMEHTAIIBHBIX bu6mmoreka [IOK nudpoBoro
47 3a7a4 1o TeMe https://m.edsoo.ru/00ad9 00opy10BaHUs:
«OCHOBHBIE KI1aCCHI b7c BECHI, 1aTuyuku pH,
HEOPTraHUYECKHUX TEeMIIepaTyphl,
COEIMHEHUI 3JIEKTPOIPOBOAHOC
TH.
I'eneTnueckas cBA3b
bu6mmoreka [IOK
MEX]Ty KJ1accaMu
48 https://m.edsoo.ru/00ad9
HEOPTraHUYECKHUX
. as0
COEIMHEHUN
O06o0menue u bubmuoreka [JOK
49 CUCTEMATHU3aIHA https://m.edsoo.ru/00ad9
3HAHUM cb2
KonTposabnas pabora
Ne3 o Teme bu6mmoreka [IOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9
HEOPraHUYECKUX ela
coequHeHun"
IlepBbie MONBITKH
bu6mmorexa [IOK
KIacCupUKaIUN
51 https://m.edsoo0.ru/00ad9of
XUMHUYECKUX

asieMeHToB. IloHsaTHE O

fa



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

IPyIIax CXOAHBIX
3JIEMEHTOB

52

Ilepronnueckuii 3aKOH
u [lepuonnueckas
CHCTEMA XUMUYECKUX
sneMeHToB [. W.
MenneneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
52¢

JononHeHwne:
Co3paHue
MHTEPAKTUBHbIX
npeseHTauum ¢
MCMob30BaHNEM
LMPpPOBbLIX PECYPCOB.
KomnbloTepHoe
MOoAeNNpoOBaHue
CTPOEHMA aTOMOB.

53

[Iepuonsl, rpynmsl,
MOATPYIIIBI

bu6nmoreka [JOK
https://m.edsoo.ru/00ada
52¢

JononHeHwne:
Co3paHue
MHTEPAKTUBHbIX
npeseHTaLmi c
MCNo/Ib30BaHNEM
LMPpPOBbLIX PECYPCOB.
KomnbloTepHoe
MOAENNPOBaAHNE
CTPOEHMA aTOMOB.

54

Crpoenue aToMOB.
CocraB aTOMHBIX s7€p.
H3oTonsl

bubmuorexa [JOK
https://m.edsoo.ru/00ada

342

JononHeHue:
Co3pnaHue
WHTEPaKTUBHbIX
npeseHTaunm c
NCNONb30BaHMEM
LUMpPOBbIX PECYPCOB.
KomnbloTepHoe



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

MOAeNnpoBaHme
CTPOEHUA aTOMOB.

JononHeHwne:
CrtpoeHue Co3spaHue
3IIEKTPOHHBIX WNHTEPaKTUBHBbIX
000J104€EK aTOMOB Bu6muorexa [JOK npeseHTaLui ¢
99 3JIEMEHTOB https:/m.edsoo.ru/00ada | “€Me/1b30BaRNEM
Tlepuonuseckoii 6hc undpoBbIX pecypcos.
cucremsl /1. H. KomnetoTepHoe
MeHenecsa MoAeNnpoBaHme
CTPOEeHWsA aTOMOB.
JononHeHwne:
Co3paHue
XapaKTCpI/ICTI/IKa UHTEPAKTUBHbIX
XUMHYECKOT0 dJIEMEHTa “
0 €ro MOJIOKEHUIO B Bubmiorexa ITOK :E:Zi:z::: Mce M
56 . https://m.edsoo.ru/00ada
Ilepuoanueckoit 804 undpoBbIX Pecypcos.
cucteme /1. U. - KomnbloTepHoe
Menneneera MoAeNnpoBaHme
CTPOEHWA aTOMOB.
3Hauenue [ononHeHwne:
IIepuonnueckoro Co3paHue
3aKOHa JJI1 pa3BUTHUA bubnuorexa [JOK MHTEPaKTUBHbIX
57 HayKH ¥ IPakTuKH. 1. https://m.edsoo.ru/00ada | NPe3eHTaLui

H. Mennenees —
Y4EHBIN, IEAror u
rpakiaHuH

96e

MCNoab30BaHUEM
LUMpPOBbIX PECYPCOB.
KomnbloTepHoe



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

MOAENMpPOBaHNe
CTPOEHWA aTOMOB.

Pe3epBHbIil ypoK.
O06006menne u

bu6mmoreka [JOK
CUCTeMaTui3alusa
58 . https://m.edsoo.ru/00adb
3HaHMI /
. 33c
Bceepoccutickas
poBepovHas pabora
KontponsHas pabora
Ne4 o Teme
bu6mmoreka [IOK
«Ctpoenue aToma.
59 https://m.edsoo.ru/00adb
XuMuueckas CBsI3b» / 436
Bceepoccuiickas -
poBepoYHas pabora
DIEeKTPOOTPULIATETLHO
CTh ATOMOB bu6mmoreka [IOK
60 https://m.edsoo.ru/00adaa
XUMHYECKHUX b3
3JIEMEHTOB =
bu6mmoreka [IOK
HMoHHas XuMHuueckas
61 https://m.edsoo.ru/00adac
CBSI3b
34
bu6mmorexa [IOK
KoBanentnast momnsipHas
62 https://m.edsoo.ru/00adaa
XUMHYECKas CBS3b
b8
JononHeHwne:
Kosanentnas bu6mmorexa [IOK Ncnonb3oBaHue
63 HEMOJISIpHAs https://m.edsoo.ru/00adaa = uUMPPOBbIX AATHNKOB

XUMHUYCCKas CBA3b

b8

ana permctpauum OBP.
KomnbloTepHoe



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

64

CreneHb OKHCIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/00adae
28

MOAENMpPOBaHNe
NPOLLECCOB OKMCAEHMSA-
BOCCTaHOB/IEHMA.

JononHeHwne:
Ncnonb3oBaHue
uMdpOoBbIX AaTYMKOB
ana permuctpauum OBP.
KomnbloTepHoe
MOAeNNpPOBaHNe
NpoLeccoB OKUCAEHUSA-
BOCCTaHOB/IEHMA.

65

OKHUCITUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
076

JonoynHeHue:
Hcnons3oBanue
nu(ppoBBIX
JATYUKOB JJIs
peructpauuu OBP.
KommnbrorepHoe
MOJIETTUPOBAaHUE
IIPOLIECCOB
OKUCJICHUS-
BOCCTAHOBJICHHUSI.

66

OKUCIUTENN 1
BOCCTAHOBUTEIN

bubmuorexa [JOK
https://m.edsoo.ru/00adb
076

JlononHeHue:
Hcnonp3oBanue
1 poBHIX
JTATYAKOB JJIS
peructpannu OBP.
KommnbrorepHoe
MOJEIIUPOBAHUE



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

IPOILIECCOB
OKHCIICHHSI-
BOCCTAHOBJICHUSI.

PesepBHBIH ypOK.
O06o01menue u

bu6mmoreka [JOK
CUCTEMAaTHU3aIHAA
67 N 1 https://m.edsoo.ru/00ad9
3HAHWUH 10 TEME ch?
«Crtpoenue aroma. T
XUMHAYECKAs CBA3L)
PesepBHrlil ypok.
P P bubmuorexa [JOK
O06o0061IEHNE U
68 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTHU3aLU 6
3HAHUN _
OBHIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

9 KUIIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE N3menenus u
Ne ara uudgposbie JOTOJTHEHMS C
n/n Tema ypoka Bcero Kontpoakueie  Ipaxrueckue f1[3yqemm Oﬁl?al;OBaTeJIbele yueroMm "Touku
padoThI padoTbI pecypen pocra”
[Tepuoauueckuit
3aKOH.
1 [Tepuoanueckas 1 bu6mmoreka [IOK
CUCTEMa XMMHYECKUX https://m.edsoo.ru/00adb59e
anemenTtoB [l. U.
MeHneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
2 XUMHYECKHUX 1 bubmorexa HOK
https://m.edsoo.ru/00adb6b6
AJIEMEHTOB TMEPBBIX
TPEX NEPUOI0B
Knaccudukanus u
3 HOMEHKJIaTypa 1 bubnuoreka [IOK
HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Buabsr xumuueckoit
4 CBSI3U M TUITBI 1 bubmuorexa [JOK
KPUCTaJUIMYECKUX https://m.edsoo.ru/00adbac6
peLEToK
KonTponsHas padora
5 Nel o Teme 1 1

«IToBTOpEHKE 1
yriryOJieHre 3HAaHUHN



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

OCHOBHBIX Pa3/1eJIOB
Kypca 8 Kkiaccay

Knaccudukanus
XUMHWYCCKUX
peaKkuuii mo
pa3IuYHbBIM
pU3HaKaM

bubmuoreka [JOK
https://m.edsoo.ru/00adbch0

[ToHsiTue 0 ckopocTH
XUMHYECKOHN
peakuuu. [Tonstue o
TOMOT€HHBIX U
reTepOTreHHBIX
peakusx

ITonsTue o
XHMHYISCKOM
paBHOBECHH.
@DakTOpPBI, BIUSIOIINE
Ha CKOPOCTh
XUMHYECKOH
peaKkuuu u
MOJIOKEHHE
XHUMHYECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

bu6mmorexa [IOK
https://m.edsoo.ru/00adcade

JononHeHwne:
Ucnonb3oBaHue
LUMPpPOoBbLIX AATYNKOB
TemnepaTtypbl U
[OaBneHnAa onia usyvyeHua
KUHETUKU XMMUYECKUX
NpOoLLeCCOB B peasibHOM
BpeMeHM!.

JononHeHwne:
Ucnonb3oBaHue
uMdpOBbIX AaTYMKOB
Temneparypbl U
OaBNeHna ANAa n3ydeHumn
KUHETUKU XUMUYECKUX
NpoLLeccoB B peasbHOM
BpemeHwu.


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopus

AJIEKTPOJIUTUYECKON
10 S — bubmuoreka [JOK
https://m.edsoo0.ru/00adcd68
CubHBIC U c1a0bIe
3JICKTPOJIUTHI
1 WNonnsbie ypaBHEeHUs bubmumoreka [IOK
peakuuit https://m.eds00.ru/00add448
XUMUYECKue
CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE bubnuorexa [JOK
MIPEJICTaBICHHUIA 00 https://m.edsoo.ru/00add5d8
3JICKTPOJIUTUYECKON
JIACCOLIMAIIAN
XUMUYECKHUe
CBOICTRBA coJiei B
13 CBeTe bu6mmorexa [IOK
MpeJICTaBICHH 00 https://m.edsoo.ru/00add8b2
AIEKTPOTUTUYECKOM
JIUCCOITHAITIN
14 ITonsTue o bu6mmoreka [IOK
TUPOJIU3E COJIEH https://m.edsoo.ru/00add9d4
0O00011eHue u
15 CUCTEMAaTH3AINAA bubnnorexa [IOK
. https://m.edsoo.ru/00addd12
3HAHUH
[IpakTueckas JlononHeHue:
pabota Ne 1. IIpumeHeHue
16 «Pemenue bubmorexa HOK KOMILIEKca
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAITLHBIX U(POBBIX TATIUKOB
3a1a9» (pH,



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

17

18

19

KontponsHas pabora
Ne2 o Teme
«DIIEKTPOJIUTHIECKAS
JIMCCOITAAITHS.
XUMHYECKHE
peakiuu B
pacTBopax»

Oouas
XapaKTepPUCTUKA
raJIoreHOB.
XuMuyeckue
CBOMCTBA Ha
MIpUMEPE XJI0pa
XJI0pOBOAOPOA.
ConsiHast KUCIIOTA,
XAMUYECKHE
CBOMCTBA,
MOJTy4YEHHE,
MIPUMEHEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/00addecQ

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

3IEKTPONPOBOAHOCTH,
TeMIIepaTypbl) IJIs
HCCIEI0BaHUS
CBOMCTB
AJIEKTPOJIUTOB.

20

[TpakTnueckas
pabota Ne 2 mo Teme
«Tomyuenne
COJITHOM KUCJIOTHI,

bubmuorexa [JOK
https://m.edso0.ru/00ade348

JlononHeHue:
Hcnonp3oBanue
aBTOMATU3HPOBAHHBIX
CHUCTEM TUTPOBAHUS C
nudposoi



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

u3yuyeHue eé
CBOMCTB)»

bukcammei
PE3yNbTaTOB.

21

Brraucnenus no
ypaBHEHUAM
XUMHYECKHAX
pEaKLHnii, €CIIM OJIUH
W3 pEareHToB JaH B
HU30BITKE

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

22

OOmas
XapaKTEePUCTHKA
asieMeHToB VIA-
TpyIIIbI

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

23

AmoTponHbie
MOU(PHUKAIIH CEPHI.
Haxoxnenue cepel u
eé coeqUHEHN! B
IIPUPOJIE.
XUMHUUECKUE
CBONCTBA CEpBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBogopoy,
CTpOCHHUE,
¢dusnueckue u
XUMHYECKHE
CBOMCTBA

bu6mmorexa [IOK
https://m.edso0.ru/00ade802

25

OKCHIBI CEPHI.
CepHas KucoTa,
duznueckue u
XUMHYECKHE

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

CBOMCTBA,

26

27

28

MIPUMEHEHUE
XuMHUYECKHE Jononuenue:
peaKkInu, JiexKaniue B Kommnbrorepnoe
OCHOBE MOJICJIUPOBAHUE
IMPOMBIIIJICHHOI'O MMPOMBIIIJICHHOT'O

crioco0a MmoyrydeHust
CEpHOM KHUCIIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKPYXaIoIIeH Cpeabl
COEMHEHUSIMH CEPbI
Brruucnenue
MAaCCOBOH IOJIU
BBIXO/Ia IPOJIyKTa
peakuuu

Obmas
XapaKTepUCTHKa
aneMeHToB VA-
rpynnsl. A3oT,
pacnpocTpaHeHue B
pupoJe,
buznueckue u
XUMHUYECKHE
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

Imponecca noaIy4YCHusd
cepH0171 KHCJIOTHI.

29

AMMMaK, ero
buznueckue u
XUMHUYECKHE

bubmuorexa [JOK
https://m.edso0.ru/00adf004



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

CBOMCTBA, IIOJIyYCHUE
U IPUMEHEHUE

30

IIpakTrueckas
paborta Ne 3 o Teme
«Tomyuenue
aMMHaKa, U3y4eHue
€ro CBOWCTB)»

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

JonoynHeHue:
Hcmonn3oBaHue
ra30aHaJIN3aToOpPOB
JUTSL KOHTPOJISt
MOJYYEeHUS U CBOMCTB
aMMHaKa.

31

A3oTHas KHCIO0Ta, €€
dusnueckue u
XUMHYECKHE
CBOMCTBaA

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

32

33

34

Hcnonn3oBanne
HUTPATOB U COJIEN
AMMOHUSA B KAYECTBEC
MHHCPAJIBHBIX
ya00peHuit.
XHUMHYECKOE
3arpsi3HEHUE
OKPY’KaOIIeH cpebl
COCTMHECHUSIMH a30Ta

®Dochop. Okenn
docdopa (V) u
docdopHas kucnora,
dusnueckue u
XHUMHYECKHUE
CBOMCTBA, OJIyYEHUE

Hcnonb3oBanue
docdaroB B kauecTBe

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

36

MUHEPATBHBIX
yA0OpeHUH.
3arpsi3HeHuE
IPUPOIHON cpeabl
dbocdaramu
Yraepon,
pacrnpocTpaHeHHE B
pUpoe,
buzndeckue u
XUMHUYECKHE
CBOICTBA

Oxkcupsl yraepoza,
X PU3HYCCKHE U
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECKHE
po0JIeMBl,
CBSI3aHHBIC C
OKCHJIOM yTJIepoJia
(Iv)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

37

38

VYroapHasg Kuciiora u
e€ colm

[IpakTueckas
pabota Ne 4 o Teme
"Tlosyuenne
YTJIEKUCIIOrO rasa.
KauectBennas
peakuus Ha
KapOoHaT-HoH"

bu6nmoreka [JOK
https://m.edsoo.ru/00ae006¢c

bubnmnoreka [JOK
https://m.edsoo.ru/00ae027e

JlononHeHue:
[udposas
perucTpanus
n3meHenus pH npu
nponyckanuu CO2
yepes U3BECTKOBYIO
BOZY.



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39

40

IIepBoHavanbHbIE
MOHATHUS 00
OpraHUYECKUX
BEIIEeCTBAaX KakK O
COETUHEHUSIX
yriaepoaa
Kpemnuii u ero
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae054e

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a

41

42

43

IIpakTrueckas
pabota Ne 5.
Pemenne
SKCIEPUMEHTATBHBIX
3a/1a4 110 TeEMeE
«Baxunenmue
HEMETAJIJIBI M UX
COCIMHCHUS

KonTponbnas pabota
Ne3 mo Teme
«Baxneime
HEMETAJIJIBI M UX
COCITUHCHHUS

Oomuras
XapaKTepUCTUKA
XUMHUYECKHX
DJIEMEHTOB —
METaILIOB.
MeTtamnmmdaeckast
CBS3b U
MeTaJiImdecKast

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el18

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

JonoynHeHue:
[IpoekTHas
JEATEIIBHOCTD C
HCII0JIb30BaHUEM
Xpomatorpaduueckux
METO/I0OB aHAJIN3A.

JononHeHune: N3yyeHune
KOpPO31M MEeTannos ¢
MCno/ib30BaHNeMmM

uMPppoBbIX
MWKPOCKOMOB.


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

KpUCTAJUTMYECKast
pemeéTka.
duznyeckue
CBOMCTBa METAJJIOB

XUMUUEeCKHe HononHeHne: N3yyeHne
CBOICTBA METAJJIOB. KOPPO3NKN METANNOB C
" bubanorexa [LIOK
44 DIEKTPOXUMHYECKUI 1 NCNob30BAHNEM
. https://m.eds00.ru/00ae1156 = yudposbix
PAI HATIPSKCHUIMA
METAIIIOR MUKPOCKOMOB.
Oo61re crrocoobl
MIOJTyYCHUS
MeraioB. CIiaBbl.
Brruncnenus no
45 ABHOHILSIM bubnuorexa [JOK
yp https://m.edsoo.ru/00ael1156
XUMHUUYECKUX
peaxiui, ecnu oJuH
U3 PeareHTOoB
COJICPKUT IPUMECH
46 ITonsTHE O KOppO3UU bubnnorexa [JOK
METAaJLIOB https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47 €JI0YHBIE METAJUIbI
i https://m.edsoo.ru/00ael4b2
Oxcunnpl 1
48 THUIPOKCUABI HATPUA Bubamorexa [IOK
P p https://m.edsoo.ru/00ael4b2
U KaJus
[llenouno3eMenbpHbBIE
. bubmuorexa [JOK
49 METAJUIbI — KAJIbIIUKI

U MarHum

https://m.edsoo.ru/00ael15e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Baxxueiiimue

bubmuoreka [JOK

50
COCIMHEHUS KaIbIIUI https://m.edsoo.ru/00ae15e8
O000mmenue u
51 CHCTEMAaTHU3aLUs
3HAHUMN
JKécTkoCTh BOIBI U
52 CITOCOOBI €& Bubmaorexa ITOK
https://m.edso0.ru/00ae1886
YCTpaHECHHS
JlonoHeHue:
Hcnonp3oBanue
[IpakTuueckas
HU(POBBIX TATYNKOB
pabota Ne 6 o Teme
— bubmuorexa [JOK 3JIEKTPOIIPOBOIHOCTHU
53 JKécTroCTh BOIEI U
. https://m.edsoo.ru/00aelae8 = st u3ydeHust
METO/BI €€ .
S ——— JKECTKOCTHU BOJBI U
yerp 3¢ (eKTUBHOCTH €€
yCTpaHEHHUSI.
bu6mmoreka [JOK
54 Amro %
FHOMHHIH https://m.edsoo.ru/00aelc64
AmdbortepHbie
55 CBO(I%'I)CTBE OKCHA U bubmaorexa [JOK
A https://m.edsoo.ru/00aelc64
TUAPOKCHIA
bu6mmoreka [JOK
56 Keneso
. https://m.edso00.ru/00ae1d86
OKcupl,
57 TUAPOKCUABI U COJH bubnuorexa [IOK

xkenesa (I1) u xxenesa

(1)

https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

58

O06o0061EeHNE U
CUCTEMAaTH3aLUA
3HAHUHI

59

60

IIpakTrueckas
pabota Ne 7.
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHCHUS

Brruucnenus no
YpaBHEHUSAM
XHUMHYECKHUX
peakuii, eciyi OJauH
W3 PEareHToB JaH B
U30BITKE WA
COAEPKUT TPUMECH.
Brrancnenns
MacCOBOH JI0JIU
BBIX0J1a IPOJAYKTA
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edso00.ru/00ae1750

JonoynHeHue:
Kommnekcnoe
UCIIOJIb30BaHNE
CHEKTpohOTOMETPOB
ISl KAYeCTBEHHOTO
aHaJIM3a HOHOB
METaJUIOB.

61

0O00011eHne n
CUCTEMATH3AINAA
3HAHUH

62

KonTponbnas pabota
Ne4 110 TeMe
«Baxkuenmue



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MCTAJJIbI 1 UX
COCOAUHECHUA»

BemtectBa u
MaTepHuabl B

bu6mmoreka [IOK

63 IIOBCEIHEBHOMI https://m.edsoo.ru/00ae3f50
JKW3HHU 4YE€JIOBEKA
JononHeHune: NpoeKkTHaa
0eAaTeNbHOCTb:
"Uudposoit aHanus
XUMITUecKoe KayecTBa BOAbl/BO3ayxa
64 3arps3HeHne bubmoreka [IOK B paMoHe WKonbl".
. https://m.eds00.ru/00ae4270 | Ycnonb3osaHue
OKPYJKarollen Cpebl
NOPTATUBHbIX
rasoaHa/M3aTopos u
TecT-cucTem.
JononHeHue: MNpoeKkTHadA
[eATeNbHOCTb:
"Uudposoit aHanus
Posb xumun B KauyecTsa BO/bl/BO3AyXa
65 peHICHUN Bbubnnorexa [IOK B paiioHe WwKonbl".
AKOJIOTHYECKUX https://m.eds00.ru/00ae4270 | Ycnonb3osaHue
Hp06ﬂeM NOPTATUBHbIX
razoaHanM3atopos u
TecT-cuctem.
Pe3epBHbIit ypok.
66 O06o06meHre n bu6mmorexa [IOK

cUCTeMaTHU3aIus
3HAHUH

https://m.edso0.ru/00ae0d0a



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

Pe3epBHbIit ypoK.
67 0O0001EeHue n
cucTeMaTu3anus

3HAHUHI

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

Pe3epBHbIit ypoK.

68 O060061EeHNE U

cucTeMaTru3anusa

3HAHUU

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITOHATHUA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJla, XUMHUYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BELIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKas peaKkius,
KIacCUPUKALMSA  pEaKIHil: peakiuu  COSAMHEHUs, PEeaKIuu
pa3NoKEHUs, peaKIUH 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUU U

MNPHUMCEHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS (I)OpMYJ'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOANMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKUE PEAKUUU (IO YUCIYy M COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 PeKTy)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIIATH MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JEeMEHTa 1o (opmyJe

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)
pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX ITOHSITHUH: OKCHII,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATh IMPHUHAAJICI)KHOCTh BCHICCTB K OHpe,Z[eJIéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOLIMX  XUMHYECKHX
peakuuii

IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJYYCHHIO U c061/1paHmo
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

MHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHXK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBI3b. OKHUCINTENFHO-BOCCTAHOBUTEIILHBIE PEaKIum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aTtoMa,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTaNb, pPaaUyC aToMa,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyo Gopmy Ilepuoanaeckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpbiBaTh cmbich llepuonmueckoro 3akona J[.MA. Mennaeneena:
JEMOHCTPUPOBATh  MMOHUMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOHCTB XHUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCANUHCHUAX

9 KITIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUsY

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHI: pacTBOp,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAs AUCCOLIMAIMS,
peaKknuy MOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PAaBHOBECHE,
o0paTumblie u HeoOpaTHUMbIe peaxuum,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucCTallin4ccKasd peméTKa, CILJIaBbI, CKOPOCTHb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

13

COCTABJISITh YPaBHEHUS JICKTPOJUTUUYECKON THUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITMTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) oOOmMEe W crenuduuecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4eCTBEHHBI COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIOPHUA-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karoias cpena»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHUYeckux moHatuil: [TIJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MIPUMEHATh OCHOBHBIC ONEPALIMU MBICIUTEIBHOU JCATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI HM3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Poias XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

ITonsiTHE O METOAAX MO3HAHUS B XUMHHU. UHCTBIE BEILIECTBA U CMECH. CriocoOsbl

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IGKYJ'IH}T)HO@ YUCHUC

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTtaBa BCIICCTB. OtHocuTenLHas aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJISIpHAad Macca. MaccoBasgs HOIS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3anMoCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BeulecTBa. Pacué€rbl mo ¢opmyiam

XUMHYECKHX COCIMHEHUM

Pu3nyecKknue U XMMUYECKHE BJICHUSA. XUMHUUYECKasl PEAKUs U €€ IpPU3HAKU.
3aKOH  COXpaHEHHs  MacCchl  BeIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XuMHUYeCKHUX  peakuuil  (COeAMHEHHs,  Pa3JIOkKEeHHUS,

3aMelieHus, 0OMeHa)

1.7

XWMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B T1ab0paTopun U MpruéMaMu 00palieHus ¢ 1ad0paTopHBIM
obopyoBaHHEM, HM3y4YeHHE W ONUcaHue (U3NMUYECKUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiogeHue (Qu3uvecknx (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KHTIEHNE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB MPOTEKAHMSI XUMUYECKUX peakiuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu Meau(ll), u3yuenmne cnocoboB pa3eneHus cMecel (C TOMOIIbI0 MAaTHHTA,
¢GwIbTpOBaHKE, BBITIAPHUBAHKE, AUCTUILIAIMS, XpoMarorpadus), MpoBeIcHIE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MojieJield MOJIEKYJT (I1apOCTEP>KHEBBIX)

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YeHUs KUCIOpoAa B jabopaTopuu U NpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHUE

BO3/yXa, YCWICHHE TAPHUKOBOTO 3 (deKTa, pa3pylIeHre 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
busnyeckue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMHUUECKUM ypaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B MPHUPOJIE U B KU3HU uenoBeka. Kpyrosopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannueckux coemunenuit. Oxcuabl. Knaccudukarums
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpaszyromue. Homenknarypa okcunoB. @u3nyeckue U XMMHUYECKHE
cBOMCcTBa OKCUAOB. [loiryueHne okcuaoB

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukamust kucinor. Homenkinarypa kucinor. @uszndeckue u
XMMHYECKHE CBOMCTBA KMCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Comu. Homenknatypa cosieit. @U3nyeckre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMYECKUX COCIUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCIIOpOJia B BO3JyXe€, MOJIy4eHUE, cOOMpaHue, paclio3HaBaHUE U U3YyUEHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacro3HaBaHUe U W3Y4YEHHE CBOWCTB BojaOpoia (TOpeHue), B3auMOAEHCTBHE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEJOBaHHE OO0pPAa3I[0B HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB,
HaOJroleHne W3MEHEHUsT OKPACKM HMHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, u3yuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHCIOT C MeTajulaMH, peakUuid HeWTpaau3aluu, IoJydYeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajula JApYyTUM U3
pacTBopa coJid, peleHre HKCIePUMEHTANIbHbIX 33/1a4 10 TeMe «Bakneimume

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

ITepnonnueckuiil 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsaTne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepronnueckas cUCTEMa XUMHUYECKUX 3JIEMEHTOB
AWM. MengeneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xuMuueckux odiemMeHtoB J[.MI. Mennaeneena.
IlIepuonst u rpymnmbsl. PU3NYECKUI CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3

3.4

3.5

Crpoenue aromoB. CocraB aToMHbIX siaep. M3oTonsl. Dnexktponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npakTuku. [[.M. MennaeneeB — y4y€HbI U
rpak aHuH

Xumu4deckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBSA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCaKkuru. HpOHGCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknnun pa3jioxKCHUs, COCI[I/IHeHI/Iﬂ)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumunueckas peakuusi. [lopropenue

11

Ilepuonnueckuii 3akoH. [lepuogmueckasi cuCcTEMa XHUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TNEpPBBIX TPEX MEPHUOJOB, KaJIWs, KaJlblUsi U UX
COEIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAINTMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
peméTK W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamuss M HOMEHKIATypa
HEOPraHMYECKUX BellecTB (MEXIyHapoJHas U TpUBHUaAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAILIUXCS K PA3IUYHBIM KJaccaM HEOpPraHUYEeCKUX

COG,I[I/IHCHI/II\/'I, IFCHECTUYCCKAsA CBA3b HCOPraHMYCCKHUX BCUICCTB




1.3

Knaccudukanms XuMUYeCKHX peakiuid Mo pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 Y4YaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuax. lloHsTHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTh XUMHUYECKOW pEaKIHu H

IMMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus 31eKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
xuMu4eckou cBsizu. Crernenb aucconuanuu. CUIbHbIE U C1a0bIe JIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa. YclioBusl MPOTEKaHUS peakluii HOHHOTO 0OMeHa,
MOJIHBIE M COKpaIIEHHBIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUUECKUH SKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMHM KPHCTAIIMYECKUX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (aKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEIIECTB, Mpollecca
JMCCOLMANY  KUCIIOT, IIeNoYel ¥ comell (BO3MOXKHO HCIOJIB30BaHNE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN );
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxiuii Ha HOHBI; pellleHUe SKCIIePUMEHTAIbHBIX 33]1a4

Hemeramie! 1 ux COCUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3UYECKHUEe CBOICTBa




MPOCTHIX BEMIECTB — TAJIOT€HOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg  KHMCJIOTa, XUMHUYECKHE CBOMCTBA, TIOJy4eHHE, MPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. BakHeilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE cTereH: OKuciaeHus. CTpoeHue U (U3nIecKue CBOCTBa
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOKCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, GU3MYECKUE U XMMHYECKHUE CBOMCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAUeCTBEHHAS PEaKIus Ha
cyibdar-uoH. HaxoxeHue cepel 1 €€ COCTUHEHUN B IPUPOJIe. XUMHUYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMH CepPbl (KUCIOTHBIE JTOKIH,

3arpsAA3HCHUEC BO3JlyXa U BO)IOéMOB), CITIOCOOBI €Tr0 NpeaOTBPAIICHUA

OOmast xapakTepucTuka 31eMeHTOoB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapakTEepHbIE CTENEHU OKHUCIECHUA. A30T, PpPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoze.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KagecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
noJy4eHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeCcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonb3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KauecTBe MHUHEPAIbHBIX yJNO0OpeHHH. XUMHUECKOE 3arps3HEeHue
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. Mcmons3oBanne (ocharoB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHMSA. YIJIEpOoJd, aJIOTPOIHbIE

MOIU(UKAIIH, PACIPOCTPAHCHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B npupojae. OKCuabl yriepoaa,
uX (U3NYECKHe M XMMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OPraHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yrinepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOWICTBA, MOJIy4eHUE U MpUMeHEeHUe. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TAaHOJ, TJIMLEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BKHBIX BEIECTBAX: XHUpaX, OenKax, YIJIeBoJax — W HMX POJU B JKU3HU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuze kpemHus(1V) n kpemuueBoit kucinote. CUIMKAThI, UX UCIOJIb30BAHNE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmue cTpouTeabHble
MaTepuaibl: KEpamMHuKa, CTEKIJIO, IIEMEHT, OeTOH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEeaKIUil Ha XJIOPU-
WOHBI W HAONIONEHNE TPHU3HAKOB HMX TMPOTEKAHUS; OIBITHL, OTPaXKArOIINe
¢u3nUecKre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0Opa3liaMy XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C OOpa3laMu cepbl M €€ COeTUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta, (pocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BaHHWE BHICEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; TOTydeHUe, COOUpaHue, pacrlo3HaBaHUe
U U3y4YCHHE CBOICTB aMMHaKa; IPOBEIECHNE KAUeCTBEHHBIX PEAKLIMH HAa MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,




B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAUINYECKUX
pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOIECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; INpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-UOHBl U M3y4YCHHE IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «Ba)kHene HeMeTauIbl U UX COEAUHEHUS))

Mertamasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuognueckoit cucreme xumuueckux snementoB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaUIM4ecKas KpucTajuindeckas pemérka. DNeKTPOXUMHUYECKUN Pl

HaIPSKEHUN METaJIOB

3.2

3.3

duznyeckue U XMMHUYECKHEe CBOIicTBa MeTauioB. O01ue crnocoObl MoTy4eHus
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUTHI UX OT
koppo3un. CriaBsl (CTaidb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[llenouynsle MeTaybl: nosoxeHue B [lepuoguueckoil cucteMe XMMHUYECKUX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U UX

COEeTUHEHNN

3.4

[llenoyno3eMenbHble METaJIBl MarHuii W KaJIbIUM: TIOJIOKCHUE B
Ilepuonnueckont cucreme xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus WU KaJbllusa. BakHeimume coeauHeHUs] Kaiablds (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CTIOCOOBI €€ yCTpaHEHUS

3.5

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.. MenneneeBa;, cTpoeHHEe aroMma; HaxoxkaeHue B mnpupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoit cucreMe XxuMuueckux 3neMentoB J{. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIIOJIb30BaHUE BHUJCOMATEPHAIIOB); MCCIEIOBAaHUE CBOMCTB ECTKOM BOIbI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLIUN Ha HOHbI
(MarHus, Kanublms, anoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNE SKCIIEPUMEHTAIbHBIX 33/]a4 110 TeMe «BaxHelme MeTaibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

Hosrlie MaTcepHraJibl U TCXHOJIOTHUH. BemectBa u MaTCpHraJibl B IMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUS U 300pPOBLE. besomacHoe HCIIOIB30BaHNE BEIIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, NPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U TIPOMBIIIIIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3y4eHne 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, MOJIMMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAa€MOCTU SIBJICHUM MPUPOJbI, NOHHMaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIACTH COBPEMEHHOI'0
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUEC HCIOJB30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIbHOTO MpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Branenne cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOXKHEHIIIME XMMHUYECKUE TIOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHSIsI), XMMHUYECKAs
peaklusi, peaklUd COEIUHEHUs, pPEeaKUHMU pas3JIoKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIMi OOMEeHa, TEIUIOBOM A(QEKT peakiu, SK30- U
9HJOTEPMHUYECKHE PEAKLINHU, PACTBOP, MAccoBas OIS XUMHUUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2

2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTEHEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHUCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsartop, IIJAK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPHUA

BHCKTPOHHTH‘IGCKOfl JUCCOoITMaln

Brnanenune ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO Ta3a, HedTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKHUX IMPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPY KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

YMEHHE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX
y4eOHBIX IPEAMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
0 XUMHH (Hay4yHasi U HAy4YHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHEe OOBEKTUBHO OILEHWBATh WH(OPMAIMIO O BEHIECTBAX, UX
NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aga4d




BHaHGHI/Ie OCHOBAMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOPraHN4CCKHX BCIICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjapa, OOIee YHUCiIo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOOB, KATUS U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHUS DIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJATPYIIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHUYeCcKre BellecTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOPaX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,

9.1 KpeMHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIHA, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOa,

99 aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI

metaimoB |-l1A rpynm, amromunus, menu (11), nuaka, xenesa (11 u

1), okcuast yraepona (11 u 1V), kpemuus (1V), azota u hocdopa (11




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTras, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, IPUMCHCHUC BCUICCTB B

93 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XMMHUYECKUX PEAKIUid M HAXOAUTh KOJIHUYECTBO
' BeIeCcTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIIUN
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUYCHUH BEIIECTB
' U XUMHYECKHX SIBJICHUH; yMEHHE C(OpPMYIHpOBaTH MpoOIeMy Hu
MPEJIOKUTH MMYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM JKH3HU, ITPABIIIAMU ITOBEIACHUS B
12.3 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHOU CPEIIbI;

MOHMMaHUE Bpea (0MacHOCTH) BO3ACUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIIECHUS u

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS




13

131

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBJICHUA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3y4eHHE CIIOCOOOB pa3zeNieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3Y4YEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; NOJyYeHHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxka |
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «3J’ICKTpOJII/ITI/I‘-ICCKaSI
JUCCOILINAITHS) , «Baxneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiiiine MeTalIbl M UX COSTUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCU-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIBIUs, ATIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYMmeHnue:




NpPEICTaBIATh PEe3yJbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHUX DJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
®u3znueckue U XMMHUUYECKHUE SBJICHHS. XUMHUECKash peakluus U e€ MpU3HaKH.

3akoH COXpaHCHUSA MACChI BCHICCTB. XHUMUYECKHE YpPaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJIICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHUEM HUX aTOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBsizb. KoBajleHTHast (TOJisAipHAsE M HEMOJSIPHAsl)  CBSA3b.
DNEeKTPOOTPUIATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. oHHas  CBs3b.

Merannueckas CBSI3b




3.2

Tunbel KpUCTAINIMYECKUX pEIIETOK (aTOMHas, HMOHHAs, MeTauIMdecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yoime;, OCHOBaHMH (IMIENTOYM M HEPaCTBOPUMBIC OCHOBAHWSA);
KHCJIOT (KUCIIOpOJICOMepKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Tta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. SHCKTPOXHMI/I‘IGCKI/II;'I

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusznueckue 1 XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCcHIOB HemetaiwioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, muuka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKHE CBOMCTBA OCHOBAaHUN U aM(OTEpHBIX I'MJIPOKCUIOB (Ha puUMepe
THAPOKCUIOB alllOMMHHUA, JKeje3a, UuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEPHBIX THAPOKCUIOB

OOmre XMMHUYecKre CBOWCTBA KUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOAHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit

4.10

[Tomydenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOPOAA, aMMHUaKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu
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[Tonyuenne aMMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CTIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTtnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccugukanus XuMHYECKUX peaKkIiil Mo pa3IudHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIBHOBOCCTAHOBUTEIBHBIE peakuu. OKUCINUTENN U BOCCTAHOBUTEIIN.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HEe3JEeKTPOoJUThl. CUIIbHBIE U Ci1a0ble 37eKTPoaUThl. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

Beniecta m marepuanbl B NMOBCEIHEBHOM >KM3HM 4YesloBeKa. be3ornacHoe
UCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluii B J1abopaTOpUu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pyiieHrue 030HOBOTO CJIOS

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriaeposa, KpeMHHUS U UX COSAUHEHHUN B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppo3uK METaI0B, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIWHEHHSIX
yriepoaa (MeTaH, 3TaH, TUIICH, alleTUIICH, STAHOJI, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[TonsiTie 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: XKUPAX, OCIIKaX, YIIIeBOIaX — U UX

POJIHM B )KU3HU YCIIOBCKA




PacyéTer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKHM ypaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnankos
Xumus 8 (6a30Bb1 ypoBeHb) Mocksa IIpocsemienue 20251
O.C. I'abpuensu, U.I'. Octpoymos, C.A. CnaakoB

Xumus 9 (6a30BbIit ypoBeHb) Mocksa [IpocBemienue 2024r

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Xumus : TexHosnorndeckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 8
KJIace» :

meroaudeckoe mocooue / JI. . AcanoBa. — M. : JIpoda, 2018

[TocoOue npeaHazHayeHO M1l yUYUTEICH XUMUH, paObOTAIOIINUX B
00111e00pa30BaTEIIbHBIX

opraHu3anusx mno yaeonuky «Xumus. 8 kiace» O. C. I'abpuensina. Coneput
TEXHOJIOTUYECKHE

KapThl YPOKOB, B KOTOPBIX MPEACTABICHBI 0000IICHHBIC TIIIAHUPYEMBbIE
oOpa3zoBaTeIbHbIC

pe3yJbTarhl (IpeAMETHBIE, METANIPEAMETHBIE, TUYHOCTHBIE), OpraHU3alMOHHAS
CTPYKTypa U X0J1

YPOKOB.

Hcrtounuk: https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-



karty/

1. Xumus : TexHonoruyeckue kapthol K yueouuky O. C. 'abpuensHa «Xumus. 9
KJIace» :

Meroandeckoe mocodbwue / JI. . AcanoBa. — M. : Jlpoda, 2018

[TocoOue npeaHazHayeHO JJIsl yUUTEIeH XUMHUH, paObOTaIOIIUX B
00111e00pa30BaTEIbHBIX

opraHuzanusx 1o yueoHuky «Xumus. 9 kinace» O. C. 'abpuensna. Conepxut
TEXHOJIOTUYECKHE KapThl YPOKOB, B KOTOPBIX MPEJCTaBICHbI 0000IICHHbIE
IUIAaHUPYEMBIE

o0Opa3oBaTenbHbIE pe3yabTaThl (IPEAMETHBIE, METAIPEIMETHBIE, INYHOCTHBIE),
OpraHu3alMOHHAs CTPYKTYpa U X0 YPOKOB.

Uctounuk: https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-

karty-gabrielyan/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://edu.gov.ru/ — caiit MunnpoceemeHust P®D.

2. https://edsoo.ru/ — caiit «kEnnnoe comeprxanue o01mero oopa3oBaHus.

3. http://samregion.edu.ru — caiit MunncTepcTBa 00pa30BaHKs U HAYKH
Camapckoii 06acTu.

4. http://obrnadzor.gov.ru/ — denepanpHas ciysxba o Haa30py B chepe

0o0pa3oBaHUs U HAYKHU.



5. www.fipi.ru —®enepanbHblii HHCTUTYT IEIarOTHYECKUX U3MEPCHHIA
(OUIIN).
6. https://edsoo.ru/constructor/ — Korctpykrop pabo4mx mporpamm.

7. http://www.prosv.ru — caiitT m3narensctBa «IIpocBemeHue.






