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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma pa3paboTaHa Ha OCHOBE TPEOOBaHMIA K IUIAHUPYEMBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM oOpa3zoBatenbHO nporpammbel MBOY Cemenonckas COIL, peanusyromeit ®I'OC na
YpOBHE OCHOBHOTO 00111ero oopa3oBanus. Pabodast mporpamMma paccuuTaHa Ha 5 JIeT U BKJIFOYAeT B
ceOs TUTYJIBHBIN JTUCT; MOSICHUTEIBHYIO 3alUCKY; COJACPKAHUE YI4EOHOTO MpeAMeTa, TUIAHUPYEMbIe
MPEIMETHBIC PE3YJIbTAThl, TEMATUYECKOE INIAHUPOBAHUE.

KonrdaecTBo y4eOHBIX 4acoB, HA KOTOPBIE pacCUMTaHa IporpamMmma:

8 Kiacc 9 xiracc Bcero
KonuyectBo yueOHbIx | 34 34 68
HEJIEIb
KomnuectBo 4acoB B|2 2 -
HEJIEITIO
KonnuectBO 4acos B rox 68 68 136

YpoBeHb cosepKaHus IPOrpamMMbl; 0a30BBIHA

MecTo B yueOHOM TUTaHE: 00sI3aTeNIbHAS YacTh

VueOHUKHU:

Xumusi. 8 kiacc: yueOHUK. a7t 001eo0pa3zoBarebHbiX. yupexaenuit / Pymsuruc I'. E.,
Oenpaman O. I — M: «lIpocsemenuer, 2022rox

Xumust.9 Kinacc: yueOHHK. s 00meo0opazoBatenbHbiX. yupexaenuit / Pymsuruc I, E., ®enpaman
@. I'. —M: «lIpocseuienuer, 2022rox

Peanuzanus naHHOW MporpamMMbl €CTECTBEHHO-HAYYHOM HAMPAaBIEHHOCTH MpPEeaycMaTpUBAET
UCIIOJIb30BaHuE 000py10BaHus, cpeAcTB 00ydueHus U Bocnutanus Llentpa «Touka poctay.

Hudposast | Tun monbp3oBatesis Obyuarommiics
naboparopu | IlpeamerHast 001acTh Xumus

A 10 XUMUHM | OGecnieunBaeT BBINOJHEHHE J1Ia0OpaTOpHbIX pabdoT | CoOTBETCTBUE
(yueHHUecKa | 110 XMMHUHU Ha YPOKaX B OCHOBHOM IIKOJIE M IIPOEKTHO-

) MCCJIEIOBATEIbCKON ACSITETbHOCTH YHAITUXCS
becripoBogHOM MYyJIbTUIATUHK IO XUMUH, 6
ToBapHblil | pcTpoeHHBIE JATYMKY, MIT.
3HaK: Tun gaTyukoB Jatuuk ypoBHs pH

«Apxumen» JlaTuuk snexTpuyeckon
MTPOBOAMMOCTH
JlaTunk TemnepaTypsl UcciaeayeMon
cpeJibl

Jarunk-konopumerp
Jaruuk Temneparypsl
TEpPMOIaPHBIH
JaTunk Temmneparypsl
OKpYXalollle cpeJibl
MynbTHAATYNK OCHAIIEH IOTOHUTENbHBIN mopToM | COOTBETCTBHE
miniDINS 1j1g noaxiIroYeHus BHEIIHUX JATYNKOB
B0o3MOXHOCTE TOAKIIOUEHUS K MyJapTHAATYMKY | Hammume
JTATYMKOB CTOPOHHUX ITPOU3BOJUTENEH
T'aGaputHbie pa3mepbl kopmyca (I x III x B) | 88x64%29
MYJIBTHJIATYNKA, MM

Kopnyc BbINOMHEH W3 JUTOTO MacTHKa METOJOM
rOpsiYEro JUThs O] JABICHUEM

Hcnonws3oBaHne  AeTajield, M3TOTOBJIEHHBIX Ha
YCTPOMCTBAaX TpexXMepHOil meudatn (Hampumep, 3D

CooTBeTcTBUE

CooTBeTcTBHE




MIPUHTEPHI) HE TOMYCKAETCs

O0BeM BCTPOCHHOM NaMATH MyJbTHAATYNKA, MO

KonnuecTBO cOXpaHEHHBIX PE3yIbTATOB M3MEPEHUH
B MaMSTH MYJbTHAATYMKA BO BPEMsi aBTOHOMHOMU
paboTHI, T

127

IlepeHoc coxpaHEHHBIX Pe3yJbTaTOB MU3MEPEHUH Ha
KOMIIBIOTED

o USB, o Bluetooth

Jwnana3on usMepenns garunka ypoHsa pH, pH ot 0 1o 14
Tounocts matunka yposHs pH, % 2
Paspemenue gatumnka yposusa pH, pH 0,01
Juanazon wu3MepeHus jgaTumka siekTpuueckoi | ot 0 mo 200
npoBoauMOocTH Nel, MKCM

Jwnamazon w3MepeHHs JaTduka anekTpudeckoi | oT 0 go 2000
npoBoAUMOCTH Ne2, MKCM

Huanazon wu3MepeHus JgaTduka oanekrpudeckoi | oT 0 go 30000
npoBoauMOocTH No3, MkCm

TounocTh gaTumka, % +7
Paspenienue natunka, MCM/cM 0,01

Jlnana3oH u3MepeHus JaTyrKa TEMIEpaTypbl
uccaenyemMoil cpesl, °C

ot -50 1o +180

Tounocts garumka, °C +2
Paspemenue garuuka, °C 0,1
JlnuHa BoJTHBI HCTOYHMKA cBeTa Nel komopumerpa, | 525

HM

JnuHa BONHBI MCTOYHHMKA cBeTa Ne2 komopumerpa, | 620

HM

JnvHa BoiHBI McTouHMKa cBeta Ne3 komopumertpa, | 470

HM

Tounocts gatumka, % +5
Paspernienue natumka, % 0,1
KroBeTa y1st ®KHUAKUX PacTBOPOB, IIT 8
BrIcoTa KIOBETBI, MM 40
JlaTduk TemnepaTypsl TepMonapHsbIi,°C ot -200 1o +1200
Tounocts garumka, °C +2
Paspemenue garuuka, °C 1
JaTtuuk TemnepaTypsl okpyskatomieit cpenpl,°C ot -20 o +60
TounocTh gaTumka, °C +1
Pazpemienne natuuka, °C 0,1
Kaben» muan USB coenuHuTENBHBIN Hanuune
3apsimHOE yeTpoicTBO ¢ THe3g0M USB Hammane
USB agantep s OeclpoBOAHOTO MOAKIOYCHHS | 4.2

Bluetooth, Bepcus

I[OHOJ'IHI/ITCJ'ILHBIC MaTcpuajibl B KOMIUICKTC

CrpaBo4YHO-METOAMYECKHE MaTepUabl:
KOJINYEeCTBO Ta0OpaTOpPHEIX PabOT IO
XAMHUH, MPEACTaBICHHBIX B
METOIUYECKUX peKoMeHaanusax 40 mr.

Meroanueckne pEeKOMEHAINH
BBITIOJTHEHBI TUTIOTPa(CKIM CITIOCOOOM C

HCIIOJB30BAaHMEM  METOJAa  I[BETHOM
reJarH, dbopmara  A4. O06beM
METOJIMYECKUX peKoMeHaaIuit

cocrasnseT 136 crpanu.

IInacTUKOBRIN KEHC,
o0ecreynBarounii BO3MOKHOCTD
XPaHECHHSI ¥ TPAHCIIOPTHPOBKH.

KpaTkoe pyxoBoACTBO 1O
SKCILTyaTaIuu




[IporpammHoe obecrieueHne

Hab6op naGoparopHoii ocHacTKH Hanuuune

COLEPKXAHUE YYEBHOI'O IPEIMETA

8 Kiacc
HanmeHoBanue TeMbl O6mee U3
KOJINYEeC H
TBO 150.9
4acoB MPAKTHYECKH
e
,JJabopaTopH
ble
Bsenenue. Xumusi — Hayka O BeIIeCTBaX, MX CBOKMCTBax M | 6 1

npeBpauieHusX. [loHsTHE O XMMHUYECKOM 3jieMeHTe U (hopMax ero
CYIIECTBOBAHMSA: CBOOOJHBIX AaTOMax, IPOCTBIX U  CIOXHBIX
BemiecTBax. [IpeBpamenus BemecTs. OTHUNe XUMUYECKUX PEAKIUI
OT (pu3HUeCcKuX siBIeHUH. Poib XUMUM B )KU3HU yenoBeka. XeMopHIus
n xemoobusa. Kparkue cBeneHWss W3 WUCTOPUM BO3HHKHOBEHHS U
pa3BuTHs xumud. [lepuon anxumun. Ilonstre o punocopckom KamHe.
Xumus B XVI B. PazButue xumum Ha Pycu. Poib oTedecTBEeHHBIX
YUCHBIX B CTaHOBJICHUM XHMHUYECKOM Hayku — paborel M. B.
JlomonocoBa, A. M. bytnepoa, JI. . MenneneeBa. Xumuueckas
CUMBOJIMKA. 3HAaKM XMMHYECKHUX JJIEMEHTOB U IPOUCXOXKIECHUE HX
Ha3BaHui. Xumuueckue ¢opmynbl. WHAekcel W KOAPOUIUEHTHI.
OTHOocHTENbHBIE aTOMHAsI U MOJIEKYJISIpHas Macchl. Pacuer mMaccoBoi
JI0JIM XMMHUYECKOTO 3JIeMeHTa 1o gopmyie BemiecTBa. [lepuonnyeckas
cucreMa xumuueckux snemeHtoB . M. MenneneeBa, ee cTpykrypa:
Maible U OOJbIIME MEePUOJbl, TPYNIbl U MOArpyNmbl (TiIaBHAs u
noboyHast). Ilepuonuueckas cucrema Kak crpaBoyHOe mocoOue s
MOJIy4YEHUs CBEJICHUIN O XUMUYECKHUXAJIEMEHTaX.

[IpakTuyeckue paboTHI:

ITpuemsl obOpaimeHust ¢ nabopaTOpHbIM 0OOpyAoBaHUeM. 3ydeHue

cTpoenus rmiamenu. (1 gac).

PacueTHrbIC 3aJa4un:

Haxoxnenrne 0oTHOCUTENbHONW MOJIEKYJISIPHOM MAacChl BEIIECTBA MO €ro
xumuueckoi gopmyse. 2. BeruucieHnne MaccoBOM OIHM XUMUYECKOTO
JJIEMEHTA B BENIECTBE MO €ro GopmyIe.




ema 1. AToMbl xXumMHueckux 3neMeHToB CtpoeHue aroma . Cocras sjpa.
ATOMBI Kak (opMa CyIIECTBOBAHUS XHUMHUYECKHX 3JEMEHTOB.
OCHOBHBIE CBEJIEHHSI O CTPOCHUH aTOMOB. J{0Ka3aTenbCTBA CIIOKHOCTH
ctpoerust atomoB. OmbiTel Pesepdopna. Ilmanerapuas wmojenb
ctpoeHust atoma. CoCTaB aTOMHBIX sAep: NPOTOHbI W HEHUTPOHBI.
OtHocuTenbHas aToOMHasi Macca. B3auMoOCBsI3b MOHSATUI

«IPOTOHY, «HEUTPOH», KOTHOCUTEIIbHASI aTOMHAasi Maccay. M3meHeHue
Yrcia MPOTOHOB B siJjpe aToMa — OOpa30BaHHE HOBBIX XHMHUYECKHX
s1eMeHTOB. M3MeHeHue uwucia HEUTPOHOB B sAApe aromMa —
obOpazoBanue wu30TONnOB. COBpEMEHHOE OIpeneieHHEe IOHSATHS
«XUMHYECKHH 31eMeHT». 130Tomnbl Kak pa3HOBHIHOCTH aTOMOB OJJTHOTO
XUMHUYECKOTO 3JIEMEHTA. OJeKTpOHbl. CTpOoeHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB XMMHYECKUX d7eMeHTOB No 1—20 mepuoandeckoit
cucrembl J[. WM. MengeneeBa. IloHATHE © 3aBepIIEHHOM U
HE3aBEpIICHHOM JJIEKTPOHHOM CJIo€ (PHEPreTHYEeCKOM YpPOBHE).
[Iepnonnueckas cucrema xuMuueckux 3jeMeHToB Jl. . Menneneesa
U CTPOCHHE aTOMOB: (DU3MUECKHUI CMBICT TOPSAKOBOTO HOMeEpa
JJIEMEHTa, HOMEpa TpyMNIbl, HOMepa nepuona. M3meHeHue ducia
3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHYECKOTO
AJIEMEHTa — 00pa30BaHME MOJIOKUTEIBHBIX M OTPULIATEIILHBIX MOHOB.
Wonsl, oOpa3oBaHHbIE aTOMaMU METAIJIOB U HeMeTauioB. [IpuyuHbI
W3MEHEHUS METAIIIMYECKUX M HEMETAINIMYECKUX CBOMCTB B IEpHoAax
u rpynnax. O6pa3zoBanue OuHapHbIX coequHenuil. [lonatue oOnoHHON
cBs3u. CxeMbl 00pa3oBaHus MOHHOM CBs3U. B3anmopeiicTBue aToMoB
XUMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXAYy co0oi — oOpa3zoBaHMe
JIByXaTOMHBIX MOJIEKYJ IPOCTHIX BemiecTB. KoBaneHTHast HemosipHas
XUMHYECKasi CBSI3b. OJEKTPOHHBIE U CTPYKTYpHbIE (DOPMYIIBL
B3aumopeiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB MEXAY
coboif — oOpa3oBaHue OWHApHBIX COEIMHEHMH HEMETaJJIOB.
DNeKTpOoOTpULIaTeTbHOCTh. [IOHATHE 0 KOBaJIECHTHOM MOJIIPHOM CBSI3H.
B3aumMopeiicTBue aTOMOB XHMMHMUYECKHX 3JE€MEHTOB-METAIIJIOB MEXIY
coboif — oOpa3oBaHuEe MeTaUIMYECKUX KpuctamioB. lloHarue o
METAJUINYECKOM CBsI3U. BaleHTHOCTS.

XUMUYECKUH IKCTIEPUMEHT.

JleMoHcTpanuu:

Mopnen aTOMOB XMMHUYECKHMX 3J€MEHTOB. [leproauueckas cucrema
xuMudeckux aneMeHToB . 1. MeHaeneena.

Tema 2.IIpoctsle BemecTBa-MeTanisl

[TonoxxeHne MeTauIOB M HEMETANIOB B TMEPUOJUYECKON CUCTEME
xumuueckux sneMeHtoB . M. MenneneeBa. Baxnelue npocTbie
BEILIECTBA — METAJUIBL: KEJIE30, ATFOMUHUM, KaIbLIU, MAaTHUN,HATPUH,
kaymid. O0ume pru3nvecKue CBONCTBAa MeTaUIOB. BaxkHelmuenpocTeie
BellleCTBa—HEMETaulbl, 00pa3oBaHHBIC aTOMaMHM  KHUCJIOpOJa,
BOJOpOAa, aszoTra, cepel, docdopa, yriepoja.

CrnocoOHOCTh aTOMOB XHMHYECKHX D3JIEMEHTOB K 0Opa3OBaHHIO




€CKOJIbKMX TMPOCTBIX BEIIECTB — aUIOTPONUS. AJUTIOTPOITHBIE
Moaudukanuu kucinopona, ¢ochopa u onoBa. Merammdeckue u
HEMETAJJINYEeCKHE CBOMCTBa MPOCThIX BemiecTB. OTHOCHUTENBHOCTh
JICJIEHUsI TIPOCTBIX BEIIECTB HA METAJUTBI M HemeTauibl. [locTosiHHas
ABoragpo. KommyectBo BemectBa. Mosib. MonspHas — macca.
MornsipHblii  00BEM Ta3000pa3HBIX BemIeCTB. KpaTHbIE eIUHUIIBI
KOJIMYECTBa BEIIECTBA — MIJLIUMOJIb U KUJIOMOJIb, MUJUIUMOJISIpHAS. U
KHJIOMOJISIPHASE MAacChl BEIECTBA, MUJUTUMOJISIPHBIN M KHJIOMOJISIPHBIN
0o0BbeMBI Ta3000pa3HBIX BemlecTB. PacyeTbl ¢ HCHOJIB30BAaHUEM
MOHATHIA «KOJMYECTBO BEIIECTBA», «MOJSIPHAS Macca», «MOJSPHBIN
00BEM ra3oBy», «IIOCTOSTHHAS ABOTaIpO».

XUMUYECKUH SKCIIEPUMEHT.

JlemoHcTpauu:

OOpasupl Gemoro u ceporo oJyioBa, Oemoro u KpacHoro ¢ocdopa
(Buzmeo). Hekoropele BeliecTBa KOJIMYECTBOM BellecTBa 1 Moub.
Monens MosipHOro 00bemMa ra3000pa3HbIX BEIIECTB.

Pacuetnsbie 3amaun:

Beruncnenne MOJSIpHOM MacChl BEIIECTB IO XUMHYECKUM (DOpMyITam.
Pacyets! ¢ ucnonb30BaHHEM MOHITHH «KOJIHYECTBO BEIIECTBAY,
«MOJISIpHAsi Macca», «MOJSIPHBI OO0BEM Ta30B», «IIOCTOSIHHAS
ABorazipo».

Tema 3. CoeguHeHus XUMHYECKHX 31eMeHTOB. CTeleHb OKHUCICHUS.
OrmpeneneHne CTENEeHU OKUCIICHUS.

Crenens okucnenus. OnpenerneHue CTeeHn OKUCICHUSI AJIEMEHTOB 10
xumuueckoit popmyne coenunenus. Cocrapnenue Gopmyn OHHAPHBIX
COCIMHEHMH, 00mui croco0 WX Ha3bIBaHWSA. BUHApHBIE COeAMHEHUS
HEMETAIIJIOB: OKCHU[BI, XJIOPUIBL, CyAb(UIBI W JAp. HUX COCTaB U
HazBanusa. CocraBienue ux ¢opmyin. [IpencraBurenu okCHAOB: BOAA,
VIJIEKHUCIbIA ra3 W HerameHas u3BecTb. [lpeacTaBurenu neTydnx
BOJIOPOJHBIX COCIMHEHHI: XJIOPOBOIOPO U aMMHuak. OCHOBaHUS, UX
cocTaB M Ha3BaHHs. PacTBOpUMOCTh OCHOBaHMiI B Boje. Tabmuia
pacTBOPUMOCTH THUIPOKCHUAOB H cojieii B Bojae. lIpencraButenn
mIeoYeil: TUIPOKCUABl HATpusi, Kanusd U Kanpuusd. [loHstue o
KaueCTBEHHBIX peakiusax. HMuamukatopbl. HM3mMeHeHHWe OKpacku
WHJIMKATOPOB B IENOYHOM cpene. KUCIOThI, UX COCTaB M Ha3BaHUS.
Knaccudukanms xkucnor. [IpeacraBurenu KUCIOT: cepHasi, COJISTHAS U
azoTHas. MI3MeHeHne oKpacku UHIUKATOPOB B KUCIOTHOM cpene. Conun
KaKk TPOU3BOAHBIC KHUCIOT W OCHOBaHWU. MX cocTtaB W Ha3BaHUS.
PactBopuMocTs coneli B Boze. IIpeacraBurenu coseit: XJIopua HaTpusl,
kapOboHaT u ¢docdar Kambiusa. AMopdHBIE U KPUCTAJUIMYECKHE
BCIIIECTBA. MexMonexyspHbIe B3aUMOJICHCTBHS. Twurer
KPUCTAJUTMYECKUX PEIIETOK: HWOHHAs, aTOMHAas, MOJEKYJIsIpHas |
METajlInuecKas. 3aBUCHMOCTH CBOMCTB  BEIICCTB OT  THUIIOB
KPUCTAJUTMYECKUX  pemIeTOK.  BemecTtBa  MOJEKYJISApHOTO |
HEMOJIEKYJISIPHOT'O CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBA JJIsl BELIECTB
MOJIEKYJIIPHOTO CTpoeHus. YucTeie BemiectBa M cMmecu. [Ipumepsl
KUJIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX BEIIECTB
" cMeceli. Ix cocras. MaccoBasg U 00beMHAS TOJIM KOMIIOHEHTA CMECH.
PacueTsl, cBSI3aHHBIE C MCIIOIBL30BAHUEM MTOHATHUS

«HOTIS.

XHUMUYECKUH SKCIIEPUMEHT.
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JleMoHcTpanuu:

OOpasupl  OKCHIOB, KHCIOT, OCHOBaHMM u cojeil. Mogjenn
KPUCTAJUTMYECKUX PEIICTOK XJIOPHIa HATPHs, aliMa3a, OKCUa yriepoja
(IV). BspeiB cMmecu Bojpopona ¢ Bo3ayxoM. CrocoObl paszeicHHs
cMecer. JIuCTHILISINS BOIBI.

JIabopaTopHBIC OTBITHI:

3HAKOMCTBO ¢ 00pa3iaMu BEIIECTB Pa3HbIX KJIACCOB.

Pa3nenenue cmecen.

PacuerHble 3amaum:

Pacuyer MaccoBoli 1 00BEMHOI 10JI€EH KOMIIOHEHTOB CMECH BEIIECTB.
Brruucienne MaccoBo# 10JIM BEIIECTBA B PACTBOPE IO M3BECTHOM
Macce pacCTBOPEHHOTO BEIIECTBA M MACCE PACTBOPUTES.

Brluucienne macchl pacTBOPSEMOIO BEIIECTBA W PACTBOPUTEIISA,
HEOOXOIUMBIX JIJIsI TIPUTOTOBJICHUS ONPEICIICHHON MacChl pacTBoOpa C
M3BECTHON MacCOBOM JI0JICH PaCTBOPEHHOTO BEIIECTBA.

Tema 4. V3MeHeHust ,[IPOMCXOMSIINE C BEHIECTBAMU. SIBIEeHUA
¢busnueckne u xumuueckue. IloHsThe sBIEHUN Kak H3MEHEHH,
MIPOUCXOAAIIMX C BEIIECTBAMU. SIBIEHUS, CBA3aHHBIE C U3MEHEHHUEM
KPUCTAJUIMYECKOTO CTPOEHHUS BEILIECTBA ITPU IOCTOSIHHOM €TI0 COCTaBe,
—  (usuueckue sBieHusa. DUMYECKHE SIBICHUS B  XUMHHU:
JUCTUIUISLMS, KPUCTAJUIM3alMsl, BbIIapUBAaHUE U BO3TOHKAa BEUIECTB,
ueHTpudyrupoBanue. SIBaeHUs, CBSI3aHHbIE C M3MEHEHHEM COCTaBa
BEILIECTBA, — XUMHUYECKUE peakuu. [ [pu3Haku u ycioBUs IpOTEKaHUS
xumMuueckux peakuuil. IloHatne 00 3K30- M SHIOTEPMUYECKHX
peakuusx. Peakuuy ropeHust Kak 4aCTHBIM Cllydad 3K30TEPMUUYECKUX
peakuuii, MPOTEKAIOIINUX C BbIACIEHUEM CBETA. 3aKOH COXpaHEHHs
MacChl BEIECTB. XUMHUYECKHE YypaBHEHHUsS. 3HAUCHHE WHJIEKCOB U
koa¢p¢unmenToB. CocTaBieHHE YpPaBHEHHH XUMHUYECKHUX pPEaKIIH.
Pacuersl 1o XMMHYecKMM ypaBHEHUsM. PemieHue 3amay Ha
HaXO0XJEHWE KOJMYECTBAa BELIECTBA, MAacChl WJIM O0beMa MNPOAYKTa
peaKkIMM MO0 KOJMWYECTBY BEILECTBAa, Macce WM O0ObEMY HCXOAHOTO
BeleCTBA. PacyeTsl ¢ MCMOIB30BAHUEM ITOHSATHS

«10JIs1», KOTJJa UCXOIHOE BEILECTBO JaHO B BUJE PACTBOpA C 3aJaHHOU
MacCOBOM  [JIOJIECM  pacTBOPEHHOIO  BEIECTBA WM COACPKUT
ONpeACICHHYI0 00 npumMeceil. Peakuuu pasznoxenus. [lonsitue o
CKOPOCTH XUMHYeckux peakuuil. Karanusatopsl. @epmenTsl. Peakunn
coennHeHMs. KaranuTudeckne W HEKATAIUTUYECKHE  PEaKIUH.
OO6partuMble 1 HeOOpaTUMBbIE PEAKLIUH.

Peaknun  3amemeHus.  OJEKTPOXMMHMYECKMH Pl HANPSKEHUN
METaJUIOB, €r0 UCIOJIb30BAaHUE JUIsl IIPOTHO3UPOBAHUSA BO3MOKHOCTH
MIPOTEKAaHUs pEaKIUl MEXAYy METaulaMM M PACTBOPAMH KHUCIIOT.
Peakuuy BbITECHEHUsS OJHMX METAUIOB W3 PACTBOPOB HUX COJEH
IpyruMu MeTautamu. Peaknmm oOMeHa. Peakmun HeWTpanu3aiuu.
VYcioBus MpoTeKaHus peakluii oOOMeHa B pacTBOpax 10 KOHLA. THIbI
XUMHUYECKUX peakuuid (Mo MpU3HAKY «UUCIO U COCTaB MCXOJHBIX
BELIECTB U MPOAYKTOB pEAKLIUK») Ha IPUMEpPE CBOMCTB BoJbl.Peakius

pa3ioKEHUs] — DJIGKTPOJIM3 BOJBI. Peaknuu COCIMHEHHS —
B3aUMOJIEUCTBHE BOJBI C OKCHUAAMU METAJLIOB U HeMeTalIoB. [loHsarue
«TUOPOKCUABDY. Peakuuu 3amenieHuss — B3aUMOJECUCTBUE BOJBI C

IMISCJIIOYHBIMU U HMICJI0OYHO3CEMCIbHBIMU MCTaJIJIAMU. PeaKL{I/II/I O6M€Ha
(Ha mpuMepe TUIPon3a CYIb(UIa ATFOMUHUAS U KapOuIa KaabIus).
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XUMHUYECKUN DKCIIEPUMEHT.
JeMoHcTpanuu:

[Ipumepsr ¢usnueckux sSBIACHUW: a) IUIaBleHue mapaduHa; 0)
BO3rOHKAa MoJa (BUAEO); B) PACTBOPEHME II€pMAHIaHaTa Kajus; I)
mudy3us TyImHUCTHIX BEIIECTB ¢ PribTpoBaibHON Oymaru. [Ipumepsr
XUMHUYECKHUX SIBJICHUU: a) ropeHue marHusi, Qocdopa (Bumeo); 0)
B3aMMOJICIICTBUE COJISIHOM KHUCJIOTHI C MpPamMOpOM WM MEJOM; B)
nonydenue ruapokcuga meau (I1); r) pacTtBopeHHe MOIYyYEHHOTO
THAPOKCHAA B KHUCJIOTax; 1) B3aumopeiicteue okcuma meau (II) c
CEpHOI KUCIIOTOM NIPU HATPEBAHUH; €) B3aUMO/ICHCTBUE Pa30aBICHHBIX
KHCIIOT C METalUlaMU; 3K) pa3jioXKeHHe IMepoKcHuaa BOAOPOA.
Kpucrannmuueckue pemerkn anMaza u rpagura. 3HAKOMCTBO C
oOpa3namMu MPUPOAHBIX KapOOHATOB M CUIUKATOB. O3HAKOMIIEHHE C
BUJIAMU CTEKJIa.
JIaGopaTopHBbIE OTbBITHI:

OxwuciieHue Mey B MJIAMEHU CIIUPTOBKH WJIA TOPEJIKH.

[TonydeHue yriekucioro raza B3auMOACHCTBUEM COJIbI U KUCIIOTHI.
3amenienue Meau B pactBope xsopuna meau (1) sxenezom.
Pacuernble 3a1aun.
Bobruncnenue mo XMMHYECKUM YpPaBHEHHSIM MacChl WIM KOJIMYECTBA
BEIIECTBA 110 M3BECTHOM Macce MM KOJUYECTBY BEIIECTBA OJHOTO U3
BCTYMAIOIINUX B PEAKIIMIO BEIIECTB WM MTPOYKTOB PEAKIIHH.
Brruucienne maccwl (KOJIMYECTBAa BEIIECTBA, OO0OBbEMa) MPOAYKTA
peakIMy, €ciIM U3BECTHA Macca MCXOIHOIO BELIECTBA, COJEpIKAILEro
ONPEACICHHYIO JOJIO TPUMECEI.

Breruncnenne Macchl (KOJTMYECTBa BeEIIECTBA, 00beMa) MPOIyKTa
peakiuu, eclIM W3BECTHa Macca pacTBopa W MaccoBas JIOJs
PacTBOPEHHOI'O BEILIECTBA.

Tema 5.IIpocteiiine onepanuu ¢ BEIECTBAMU. 4
[MpakTuueckne paboThl: Ananmu3 mouBbl W Bomsl (1 wac).
[TpuroroBneHne pacTBOopa caxapa M pacyeT €ro MacCoBOW HOIH B
pactBope (1 gac).

Tema 6.PactBopenue. PactBopsl. CBoiicTBa pacTBopoB. PactBopenue | 18

pacTBopuMOCTh. PacTBopeHHe Kak (U3HKO-XMMHUYECKUN MpoIiecc.
[TonsaTre o ruapaTax u Kpucramoruaparax. Pacteopumocts. Kpubie
pacTBOPUMOCTH KaK MOJENb 3aBUCHUMOCTH PACTBOPUMOCTU TBEPIBIX
BEIIECTB OT TeMieparypel. HachlllleHHbIE, HEHACHIICHHbIE U
MEPECHIILIEHHBIE PACTBOPBL. 3HAYEHUE PACTBOPOB JUIsl MPUPOILI U
CEeNBCKOTO X03stiicTBa. [ToHATHE 00 AIEKTPOTUTHIECKOMN TUCCOIHAIUH.
DNEKTPONIUTBl U HEDJIEKTPOIUTHL. ~ MeXaHu3M  JUCCOLMAIlUU
AJIEKTPOJIUTOB C PA3JIMYHBIM THUIIOM XUMHUYECKOW cBsi3u. CremneHb
ANEKTPONUTHYECKON mucconuanuu. CUibHbIE U cIabble STIEKTPOIUTHI
Knaccudukamnms noHoB u ux cBorictBa. Kuciorsl, ux knaccudukanus.
Juccoumanus KUCIOT M HX CBOWCTBA B  CBETE€  TEOPUU
AJIEKTPOJIUTAYECKON  aucconranud. MONeKynsipHble HW  HOHHbBIC
YpaBHEHUS peakuui KUCIOT. B3auMoaencTBre KUCIOT ¢ METAJJIaMU.
DJIEKTPOXUMUYECKUN DSl HanpshHKEHW MeTauioB. BzaumopeiicTtBue
KHCIOT C OKCHAAaMH METaJUIoB. BzaumojaeiicTBue KHCIOT C
OCHOBAaHMSIMH — PEaKIUs HeUTpanu3anuu. BzanMoieiicTBre KUCIOT ¢
COJISIMH. Hcnonn3oBanme TaOJIUIIBI pPacTBOPUMOCTH TS




XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB KHUCIOT. (OCHOBaHMS, HX
knaccudukanus. Jlucconmanuss OCHOBaHMM M MX CBOWCTBA B CBETE
TEOPUM  IJIEKTPOJUTHUYECKOM  aucconuanuu.  B3ammopeiictBue
OCHOBaHUN C KHCIOTaMH, KHUCIOTHBIMH OKCHUJAMU U  COJISIMU.
Hcnonb3oBanue TaOMUIBI PACTBOPUMOCTH JUISI  XapaKTEPUCTUKU
XUMUYECKUX CBOMCTB OCHOBaHMW. Pa3ioxeHue HepacTBOPUMBIX
OCHOBaHu# rpu HarpeBaHuu. Coun, uX KjIacCuPUKAIUSI U JUCCOLUALUS
pa3nuuHbIX TUIOB cosied. CBoiicTBa cosiei B CBETE TEOpUHU
AJIEKTPOJUTUYECKON  Iuccoumanuu. B3aumMmonelcTBue cojied ¢
METAJUIaMH, YCJIOBHUS IPOTEKAHUs ATUX peakuuid. B3ammoneiicTBue
coJieil ¢ KUCI0TaMu, OCHOBAHUSMU U COJISIMU. Vcrionb3oBaHue TaOIUIIbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKA XUMHUYECKHUX CBOWCTB COJICH.
O06o001meHne cBeieHn 00 OKCHIaX, MX KIIACCU(PUKALIMN U XUMUYECKUX
CBOMCTBax. ['eHeTMYECKHE psAbl  METAJIOB W HEMETAJUIOB.
'eneTnyeckass CBsI3b MEXIy KJacCaMM HEOPraHWYECKHUX BELIECTB.
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEAKIUH. Oxkucnurens u
BOCCTAHOBUTEJb, OKUCIEHUE W BOCCTAHOBJIEHHE. Peakuuum HOHHOTO
oOMEHa M OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. CocTaBlieHHe
YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH METOJ0M
aNeKTpoHHOro OanaHca. CBOICTBa MPOCTHIX BELIECTB — METAIOB U
HEMETAIJIOB, KHCIOT U COJNled B CBeTe MpeACTaBIeHUH 00
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECcCax.

XUMHYECKUN SKCTIEPUMEHT.

JleMoHCTpanuu:

HcnbiTaHue BelecTB M HMX PAacTBOPOB Ha SIJIEKTPOINPOBOIHOCTD.
JIBr>KeHHE OKpPAIIEHHBIX HOHOB B AJIEKTPUUECKOM T10JIe. 3aBUCUMOCTD
AJEKTPONPOBOAHOCTH  YKCYCHOM  KHCJIOTBI OT  KOHLEHTpaluu.
B3anmoneiicTBre IUHKA C CEPOM, CONSHOW KUCIOTOM, XJIOPUIOM MEIHN
(IT). T'openne maruus. BzanmopelicTBre XJIOPHOM U CEPOBOAOPOTHOM
BOJIBI.

JIaGopaTopHBbIE OTBITHI:

Peakuuu, xapakTepHbIe 7151 pACTBOPOB KUCIIOT (COJISTHOM WIIH CEPHOM).
Peaxiuu, xapakTepHsbi€ 1711 paCTBOPOB MIEJI0OUEH (THAPOKCUIOBHATPUS
WJIU KaJlus).

[lonyyenue u CBOMCTBa HEpPacTBOPUMOIO OCHOBAaHMUS, HANpPUMEP
ruapokcua meau (11).

Peakiuu, xapakTepHble I PacTBOPOB CoOJIeH (Hampumep, s
xmopuaa menu (11).

Peakmun, xapakTtepHble I OCHOBHBIX OKCHJOB (Hampumep, IS
OKCHUJIa KaJbLIUs).

Peakiuu, xapakTepHbIe IS KHUCIOTHBIX OKCHJOB (Hampumep, st
YTJIEKUCIIOTO Tas3a).

Tewma 7.IIpakTHKyM O IPOWIEHHBIM TEMaM.

VYcnoBus mpoTeKaHUs XMMHUYECKUX peaklUUid MEXIy pacTBOpaMu
AJIEKTPOIMTOB 10 KoHIla (1 Jac).

Nonnsbie peaknuu (1 gyac).

CBoiicTBa OCHOBaHUi1, KHCIIOT U cojei (1 gac).

Pemenue sxcniepuMeHTanbHbIX 3a1a4 (14ac).




IINTAHUPYEMBIE ITPEJIMETHBIE PE3YJ/IbTATDBI

8-9 kmacc

IIpenmeTtHble pe3yabTaThl

BbInmyckHUK Hay4uTCs.

OmnuceIBaTh CBOMCTBA TBEPABIX, XKUJIKUX, F'a3000pa3HbIX BEIIECTB, BBIAEIASA UX CYILIECTBEHHbIE
IIPU3HAKH.

Ha3zpiBaTh XUMUYECKHE 3JIEMEHTHI.

Omnpenensats cocraB BewecTs 1o ux ¢popmynam. OnpenensaTs BaIeHTHOCTh aTOMa 3JIE€MEHTa B
coeauHeHUsX. CocTaBiATh (hOPMYIIBI OMHAPHBIX COSAMHEHUH.

PaznuuaTth XuMHUYeCKHe U PU3NUECKUE SIBICHMUSL.

OmnpenensTh TUN XWMHUYECKUX peaknuidi. Ha3piBaTh NpHU3HAKM W YCIOBUS MPOTEKAHUS
XUMHAYECKHX peakiuid. KiraccupuuupoBats XUMHUUECKUE PEAKIMH MO PA3IMYHBIM [TPU3HAKAM.
BbISIBIIATE TIpU3HAKK, CBUACTENBCTBYIOIIME O TMPOTEKAHMM XHMHUYECKOH pEakiuu Mpu
BBITTOJIHEHUH XUMHUYECKOTO OMbITa. COCTAaBIATh ypaBHEHUS XUMUYECKUX PEAKIIHIA.

CobOmonate mpaBuiia 0Oe30macHOM paboThl MpU  NOPOBEAEHUM ONbITOB. I[lonb3oBaThCs
nabopaTOpHBIM 000PYTOBAHUEM H MTOCYIOM.

BBIUUCIIATE OTHOCHTENFHYIO MOJEKYJSPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XHUMHYECKOTO dJIEMEHTa 10 (hOpMYJIe COCTUHECHUS.

BbIauciaTe KOIM4ecTBO, 00HEM HITH MACCy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHToB
WA IPOTYKTOB PEAKIIHH.

XapakTepu3oBaTh (HU3MUECKHE W XMMHUYECKHE CBOWCTBA IPOCTBHIX BEHIECTB: KUCIOpOAa M
Bosopona. Ilomywars, coOupaTh KucCIOpoA M BoAopoA. Pacmo3HaBaTh ONBITHBIM IyTEM
ra3oo0pa3Hble BEIIECTBA: KUCIOPO/, BOAOPO/.

BbruncnsTe MaccoByIO 100 paCTBOPEHHOTO BEILIECTBA B paCTBOPE.

[TpUroToBIATH PACTBOPHI C ONpPEIETIEHHON MAaCCOBOM J10J1€i paCTBOPEHHOI'O BEIIECTBA.
HaspiBaTh coenmmHEeHHsS M3yYEHHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB. XapaKTepPH30BaTh
¢bu3nyeckre 1 XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEILECTB: OKCHIOB,
KHCJIOT, OCHOBAaHUM, COJICH.

OmnpenensaTh NPUHAUICKHOCTh BEIIECTB K OINpEJeIEHHOMY Kjaccy coequHeHui. CoCTaBIsATh
(bopMyIIbl HEOPraHMYECKUX COSAMHEHUH N3yUYeHHBIX KIIACCOB.

[IpoBOUTH OMBITH, MOATBEP)KIAIOIIME XUMHUECKHE CBOMCTBA HW3YYEHHBIX KJIAcCOB
HEOPraHMYEeCKUX BEIIECTB.

Pacrio3HaBaTh ONBITHBIM IIYTEM PAcTBOPBI KUCIOT U IIEJIOUEH 110 U3MEHEHUIO OKPACKU
MH/IMKATOpa.

XapaKkTepu30BaTh B3aMMOCBS3b MEXAY KJacCaMU HEOpraHWYecKHxX coenuHeHuil. CocTaBlsATh
YpaBHEHHsI PEaKIIHid, COOTBETCTBYIOIINX MOCIIEIOBATEIIFHOCTH MPEBPAIICHI HEOPTaHUIECKUX
BEIIECTB PA3JIUYHBIX KIACCOB.

[IpoBOIUTH ONBITBI MO MOJYYEHHIO, COOMPAHUI0O W M3YYCHHIO XUMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YTIEKUCIIOrO ra3a, aMMHaka, XJ0pOBOI0pO/a.

Pacrnio3HaBaTh OMBITHBIM IyTeM Ta3000pa3HbIC BEIIECTBA: YIIIEKHCIBIA Ta3, XJIOPOBOJOPOI U
aMMHaK.

XapakTepu30BaTh PU3NUECKUE U XUMUUECKHE CBOMHCTBA BOJIBI.

[TpoBOIUTH peakiyu, MOATBEPKIAFOIINE KAaUeCTBEHHBIH COCTaB Pa3IMYHBIX BEIICCTB.
OOBACHATD PU3NUECKHI CMBICII aTOMHOTO (IIOPSAIKOBOT0) HOMEPAa XUMUUECKOTO AJIEMEHTA,
HOMEPOB I'PYIIHLI ¥ ITeproJia B nepuoanueckor cucreme [[.11. Menneneesa.

OOBACHATh 3aKOHOMEPHOCTH HU3MEHEHHs CTPOEHHUSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipejeiax
MaJIbIX TIEPHOIOB U IJIABHBIX MOATPYIIIL

XapakTtepu3oBaTh xuMuueckue snemeHTsl (I-1V meproabl) Ha OCHOBE MX IMOJIOKEHUS B
nepuoanueckoi cucreme [.1. MenneneeBa u 0COOEHHOCTEH CTPOCHUSI KX aTOMOB.

CocTaBisTh cXeMbl CTpoeHus1 aToMOB 3jeMeHToB (I-1V meprospl) mepruoIudecKoi CHCTEMBI
J.1. Menpeneena.

Onpenenars BUJI XMMHYECKOM CBSI3M B HEOPTAaHMYECKUX COCINMHEHUAX. PacKpbIBaTh CMBICIH
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MOHSTUN «HMOH», «KaTUOHY», AHUOHY, «IJIEKTPOTUTHIN, HEITIEKTPOIUTBD», «IJICKTPOJIUTHYECKAS
JHACCOIUAIUSY, «OKUCIUTEIbY, «CTEIICHb OKUCIICHUS» «BOCCTAHOBUTEIIEY, KOKHCIICHHEY,
«BOCCTaHOBJICHHE).

XapakTepu30oBaTh 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIESCTB OT THUIA KPUCTALTUMYCCKOM
peLIETKHU.

Onpenensatb CTENEHb OKUCICHUS aTOMa JIEMEHTA B COCIMHCHUU.

CocTaBisATh ypaBHEHUS AIEKTPOIUTUUECKON AUCCOLMALIMH KUCIIOT, 1IEJI0UYeH, COJeH.
OOBACHATH CYIIHOCTh TpOIlecca 3JICKTPOIUTHUYCCKON TUCCOIMAIMA M PEaKIHi HOHHOTO
ooMena. CocCTaBlIATh TOJHBIE W COKpAIIEHHbIC HMOHHBIC YpaBHEHHUS peakuu oOMeHa.
Onpenenarb BO3MOXHOCTh TPOTEKaHUS peakinii HOHHOTO oOMeHa. COCTaBIIATh MOJICKYJISIPHBIC
Y TOJTHBIC MOHHBIE YPaBHEHUS 110 COKPAIICHHBIM HOHHBIM YPAaBHEHUSIM.

Onpenensatb OKUCIUTEIb M BOCCTAaHOBUTENb. (COCTaBIATh YPABHEHUS OKHCIUTEILHO-
BOCCTaHOBUTEJIBHBIX PEAKIUM.

XapakTepru30BaTh B3aUMOCBSI3b MEX]ly COCTABOM, CTPOSHUEM U CBOMCTBAMU HeMeTalsioB (GTop,
XJIOp, cepa, a30T, Gocdop, yriiepos1, KPeMHHIA), METAJUIOB (IIEIOYHBIC W MICIIOYHO- 36MEIIbHBIC
MeTaJUIbl, ATFOMUHHM, KEJIe30, XPOM) U UX COSTUHEHUH.

HaspiBaTh opranndeckrie BEmiecTBa Mo X GopMmylie: MeTaH, ITaH, STUJICH, alleTHIICH, METaHO,
9TaHOJ, TTUIEPUH, YKCYyCHas KHCJIOTa, aMUHOYKCyCHasi kKuciorta. M300paxaTh CTPYKTypHBIE
(hOpMYyIIBI TIEPEUYHNCIICHHBIX OPTAHUYCCKUX BEIIIECTB.

BrInyCKHHMK NOTy4UT BO3MOXKHOCTh HAYUUThCS:

XapakTepru30BaTh OCHOBHBIC METO/IbI TTO3HAHUS: HAOJI0ICHUE, U3MEPECHHE, IKCIICPUMEHT.
PackppiBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSTHH «aTOM», «MOJIEKYJIa»,«XUMUUYCCKUM
3JIEMEHT», «IPOCTOE BEIIECTBOY», «CJIOKHOE BEIIECTBO», «BAJCHTHOCTH», «XHUMHYECKAs
peaKIus», UCTIONL3Ys 3HAKOBYIO CUCTEMY XHUMUHU.

N300paxaTh cXeMBbl CTPOCHHS MOJIEKYJT BEIIECTB, OOpa30BaHHBIX pPa3HBIMU BUJIAMU
XAUMHUYECKHUX CBSI3CH. PackpsiBath CMBICIT MMOHSTUM: «XUMHYecKas CBSI3bY,
«AIEKTPOOTPULIATETILHOCThY.

PackpbiBaTh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOM T€OpUH, 3aKOHA ABOTAJIPO.

PackpriBats cmeicn [lepuoanueckoro 3akona /[.M. Menneneesa.

PackpbiBaTh CMBICT OHITHH «TETIOBON 3 (HEKT peakiumy, «MOJSIPHBIH 00beM».

PackpbIBaTh CMBICI IOHATHI «IUCTIEPCHAS CUCTEMAY, «PACTBOPY», «PACTBOPUMOCTHY.
PackpsiBaTh CMBICT TEOPUH SIEKTPOJIUTUUECKON JUCCOIHAITIH.

Hcnonb3oBaTh mpuOOpeTeHHBbIC 3HAHUS OIS OOBSICHEHHUS OTIENbHBIX (DAKTOB M TPUPOIHBIX
sIBJICHUH. BBIIBUTATh M MPOBEPITH SKCHEPUMEHTAIHHO THUIIOTE3BI O XMMHYECKHUX CBOWCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMSI, UX CIIOCOOHOCTH BCTYMATh B XUMHYECKHE PEaKIIUH,
0 XapakTepe M MPOIYKTaX Pa3InYHbIX XUMUYECKUX PEaKITHil.

XapakTepu3oBaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO M CBOWMCTBAM, YCTAHABJIMBATH MPUUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKy JaHHBIMHU XapaKTePUCTUKAMU BEILIECTBA.

XapakTepu3oBaTh aHOMAJIUU BOJIBI.

[IporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCITUTEIbHBIC M BOCCTAHOBUTEIHHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIIECHHUS JJIEMEHTOB, BXOJISAIINUX B €r0 COCTAB.

Ornpenenarb BO3MOKHOCTh MPOTEKAHMS PEAKIIUH HEKOTOPHIX MPEACTABUTENICH OPraHMYECKHX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMHU, TaJOT€HAMH.

BriaBurate 1 mpoBepsTh SKCIEPUMEHTATHHO THIIOTE3bI O PE3YJITaTaX BO3ICUCTBHS PA3TMIHbBIX
(hakTOpOB HA U3MEHEHHE CKOPOCTH XMMHUYECKOUN peaKIuu.

OLieHUBATh BIUSHUE XMMUYECKOTO 3arpA3HEHUST OKPY>KalOIIEe Cpelibl Ha OPTaHU3M YeJIOBEKaA.
Hcnonb3oBaTh NpUOOpETEHHBIC 3HAHUS JJS OSKOJOTHYECKH TPAMOTHOTO TOBEJICHHUS B
OKpY>Kalolleu cpee.

Hcnonbs30BaTh mpuoOpeTEHHBIE KIIFOUEBBIC KOMITIETCHITMH TIPH BBIMTOJIHEHUU TTPOCKTOB U
y4eOHO-UCCIIeI0BATEIbCKUX 3a1a4 110 U3YUEHUIO CBOMCTB, CIIOCOOOB MOTYyUYCHUS U
pacro3HaHMs BEIIECTB.
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OOBEKTUBHO OLIEHMBATh WH(POPMAILMIO O BELIECTBAX U XMMHUYECKHUX IPOLECCAX, KPUTHUECKU
OTHOCHUTCS K TICEBJIOHAyYHOU MH(OpMAINH, HEJOOPOCOBECTHOM peKsiaMe B CPeACTBAaX MacCOBOU
nH(popMaIuu.
Oco3HaBaTh 3HaUYE€HUE TEOPETUYECKUX 3HAHUU MO XMMHUU AJIS NPAKTUYECKOW JESITENbHOCTH
yenoBeka. Co3gaBaTh MOJEIN U CXEMBI JUI PEILICHUS yUEeOHBIX U [T03HABATENIbHBIX 3a/1a4.
I'pamoTHO OOpamarbes ¢ BEMIECTBAMU B IIOBCEITHEBHOM JKU3HH.
[TonuMaTh HEOOXOOUMOCTH COONIOACHUS MPEANHCAHUMN, TMPEATaraeMbplX B HHCTPYKIHSIX 10
UCIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUH U AP.
JIn4HOCTHBIE pE3yIbTaThI
VYyamuiicst 1opKeH
3HATh U IOHUMATh!
OCHOBHBIE HCTOPHYECKUE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XMMUHU M OOIIECTBA; JOCTHKEHHS B
00JIaCTH XMMHUHU U KYJIbTYpHBIE TPAaJULMM (B YACTHOCTH, HAyyHbIE TPAJUIIMU) CBOCH CTPaHBI;
00IIEMUPOBBIC TOCTUKEHUS B 00JIACTH XHMUHU;
OCHOBHBIE NMPHUHIUIIBI U MPABWJIa OTHOLICHUS K MPUPOE; OCHOBBI 3J0POBOTO 00pa3a KU3HU U
3/10pOBbecOeperalonMX TEXHOJIOIMHA; MpaBUia MOBEACHHMS B 4YpEe3BbIYAHHBIX CUTYyalUsX,
CBA3aHHBIX C BO3JICHCTBUEM PA3JIMYHBIX BEILIECTB;
OCHOBHBIE TpaBa W OOA3aHHOCTU TIpaxKJaHWMHA (B TOM YHUCIIE Y4Yallerocs), CBsI3aHHbIE C
JUYHOCTHBIM, TNPO(ECCHOHAIBHBIM ¥ KU3HCHHBIM CaMOOIIPENEICHUEM; COIHAIBHYIO
3HaYMMOCTb U COZIep KaHue Mpo(peccHii, CBA3aHHBIX C XUMUEH;
UCIBITHIBATh:
YyBCTBO I'OPAOCTH 33 POCCUHCKYI0 XMMUYECKYIO HAayKy M YBa)KEHHE K MCTOPUHU €€ Pa3BUTHS,
YBa)XKEHHE U MPUHITHE JOCTUKEHUN XUMHUH B MUPE; JIIO0O0Bb K IPUPOJIE;
YBaXXEHHE K OKPYXKAIOMMM (y4YalIuMCsl, YUUTENIsM, POAUTENSAM U Jp.) — YMETh CIyIIaTh U
CIIBIILIATh TApTHEpa, IPU3HABaTh MIPABO KaKI0ro Ha COOCTBEHHOE MHEHUE, MPUHUMATh PELICHUs
C Y4ETOM IO3ULIHUN BCEX YYaCTHHUKOB;
YyBCTBO MPEKPACHOIO U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB U UX
IIPEBPAILCHHI;
CaMOYBa)KCHHME U SMOIIMOHAIILHO -TI0JIOKUTENIFHOE OTHOLIEHHE K ceOe;
MIPU3HABATh!
LIEHHOCTb  3/10pOBbSl (CBOETO MW JIPYI'MX JIIofied); HeoOXOAMMOCTb  CaMOBBIPKEHUS,
caMopean3aly, COUUAIbHOTO TPU3HAHMS;
OCO3HaBaTh:
TOTOBHOCTh (WJIM HErOTOBHOCTh) K CaMOCTOSATENbHBIM IIOCTYNKaM M JeHCTBUSAM,
OTBETCTBEHHOCTbD 33 UX PE3YJIbTaThl;
TOTOBHOCTD (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO MO3UILIUIO U KPUTHYHO
OTHOCHUTBHCS K CBOUM IIOCTYIIKaM;
MIPOSIBIIATH:
9KOJIOTMYECKOE CO3HAHUE; NOOPOXKENaTelbHOCTh, JOBEPUE M BHUMATEIBHOCTh K JIIOJISM,
TOTOBHOCTb K COTPYAHUYECTBY U APY*KO€, OKa3aHUIO MOMOIIY TeM, KTO B HEW HY»XIaeTcs;
00001IEHHBIN, YCTOWYUBBIM U M30MpaTeNbHbI MO3HABATENbHBIM UHTEPEC, HHUIUATUBY U
M0003HATENIFPHOCTh B M3YYEHHHM MHpa BEIIECTB M PEaKlMii; LeNeyCTpeMICHHOCTh U
HaCTOMYMBOCTh B JOCTHKEHUH L€JI€H, TOTOBHOCTb K MPEOJOJIEHUIO TPYIHOCTEM;
yOSXKIEHHOCTh B  BO3MOXKHOCTH  TO3HAHUS  NPHUPOJBI, HEOOXOAUMOCTH  Pa3yMHOTO
WCTOJIb30BAHUS JTOCTHKEHUN HAYKH M TEXHOJIOTUH JUIs pa3BUTHs OOIIECTBA;
YMETB:
YCTaHABIUBATh CBA3b MEXKY LI MU3YYCHHUs] XUMUU U TEM, JUIS YEro OHA OCYILECTBIISETCS
(MOTMBaMH); BBINOJIHATh KOPPUTHUPYIOLIYI0 CAMOOLIEHKY, 3aKJII0YAOLIYI0CsS B KOHTPOJIE 3a
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MPOIIECCOM HM3YYCHHUS! XMMHH W BHECEHUH HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX
JTaraM | croco0am M3ydeHus Kypca XUMUH;

BBITIOJIHATH PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKIIOYAIOIIYIOCS B OLIEHKE ITPOoliecca U pe3yJibTara
M3YYEHUS Kypca XMMUW OCHOBHOM IIKOJIbI, TOABEICHUN UTOTOB HA OCHOBE COOTHECEHUS LIesIei
U pe3yJbTaToB;

CTPOUTH JKM3HEHHBIE M TPO(PECCHOHANBHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COIHAIbHO-
HUCTOPUYECKUX, MOJIUTUICCKUX U SKOHOMUIECKUX YCIIOBHIA; OCO3HABATh COOCTBEHHBIC ICHHOCTH
Y COOTBETCTBUE UX MIPUHUMAEMBIM B )KU3HU PEIICHUSIM;

BECTU JMAaJOr HAa OCHOBE PABHOIPABHBIX OTHOIICHWH M B3aMMHOTO YBAXKCHUS; BBIIEISATH
HPaBCTBEHHBIM aCHEKT MOBEICHUSI U COOTHOCHTH ITOCTYIKH (CBOW U APYTHX JIIOJICH) U COOBITUSA
C IPUHATHIMHU 3TUYECKUMH HOPMaMU;

B IIpeleslax CBOMX BO3MOXHOCTEH [MPOTUBOJCHCTBOBATH JICCTBUSIM W  BIUSHUSM,
MPEACTABIISIIONIUM YTPO3Y KU3HH, 3J0POBBIO U 0€30MMaCHOCTH JIMYHOCTH U OOIIECTBA.

MeranpeameTHbIe pe3ynbTaThl
YMeTb Ha TpaKTUKE [0JIb30BATbCSI OCHOBHBIMH JIOTUYECKHUMH TPUEMaMH, METOJIaMU
MOJICIUPOBAHUS, OOBICHEHHUS, pEIICHUS TPOOJIEM, IIPOTHO3ZUPOBAHUS U JIP..

CpaBHHBATh pa3IUYHBIC XUMHUYECKHNE O0BEKThI, COCTABIISIThH TUIAHBI XapaKTEPUCTHKNA OOBEKTOB.
YMeTh MOHMMATh MPOOJIEMBI, CTABUTh BOIPOCHI, BBIABUTATh T'MIIOTE3Y, JaBaTh OMpPEICICHUS
MOHATHUAM, KJIacCU(PUIIUPOBATh, CTPYKTYpUPOBATh MaTepual, apryMEHTUPOBATh COOCTBEHHYIO
MO3UIUI0, POPMYTUPOBATH BBHIBOJIBI M 3aKIIIOUEHUS

OOBACHATH 3HAYCHUE W3YUCHHBIX MMOHATUN U 3aKOHOB B HAYYHBIX UCCIICAOBAHUSX, B
MIPOMBIIIICHHOCTH U KU3HU YEJIOBEKA.

YMeTb COOTHOCHTH H3yY€HHbIE (UBUKO-XMMHUYECKHE BEIUYUHBI, CPAaBHUBATH €IMHUIIBI
W3MEPEHHUS, HCTIOB3YEMBIE B PA3JIMYHBIX €CTECTBEHHBIX HAYKaX.

[InanupoBaTh, KOHTPOJMPOBATH W OICHWBATh Yy4uyeOHBIE JIEWCTBUS B COOTBETCTBHH C
MOCTABJICHHOM 3a/1a4€il ¥ YCIOBUSIMH €€ pEeATU3allHHy.

KoppektupoBaTh cBOM JIEHCTBUS B 3aBUCHUMOCTH OT YCJIIOBHM, OIIEHUBATh MPABUIHLHOCTH
BBITIOJTHEHUS yU4eOHOM 3a7auH.

Haxoauts u cobupars nHopMaIuio mo onpeIeICHHON TeMe B pa3HBIX HCTOYHHUKAX, B TOM YHUCIIE
B mnpumeHenuem WKT, ananusupoBaTh cojaepkaHue HHPOPMAIMK, BBIICIATH TJIaBHOE,
CpPaBHUBATH U JI€JIaTh BHIBOJIBI.

[Tonnmate 3aBUCUMOCTH cojepxkaHus W (GOpPMBI TPEACTAaBICHHUS HHPOPMAIMU OT Ilesei
KOMMYHHUKAIUU.

Hcnonbs30BaTh MaTeMaTHUECKUE MOJIETH B 337]a4aX Pa3auyHOro TUIIA.

Hcnonws30BaTh yMEHHS W HaBBIKM PA3JIUYHBIX BHIAOB IIO3HABATEIHHOW JIEATEIHHOCTH,
MPUMEHITh  OCHOBHBIE  METOABl  TMO3HaHUS  (CHUCTEMHO-WH(DOPMAIIMOHHBIA  aHAM3,
MOJICIIMPOBAHNE) JJISI U3yUEHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEIILHOCTH;
Hcnonb30BaTh OCHOBHBIE HHTEIJIEKTyaIbHbIC Onepanuu: (OpMyIMpPOBAHNUE TUTIOTE3, AaHAIIU3 U
CUHTE3, CpaBHEHUE, 0000IICHHE, CUCTEMATU3AIIHS, BEISIBIIEHUE MIPUYNHHO-CIICICTBEHHBIX
CBSI3€H, MOWCK aHAJIOTOB, YMEHHUE T€HEPUPOBATh UACH U OMPEACIATh CPEICTBA, HEOOXOAUMBIE
JUTSL X peasi3alliu;

YmMmeTs BbIOMpaTh Haunbosiee 3Q(GEeKTUBHBIE METOJbl PEIIeHUs 3aJad B 3aBUCUMOCTHU OT
KOHKPETHBIX YCIIOBHUH, KOHTPOJIMPOBATH U OIICHUBATH MPOIIECC U PE3YJIbTATHI ACATEIHHOCTH.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 kiacc

No | HaumeHOBaHUeE pa3iesioB U TEM Bcero gacos
Pasznen: OOmas xumus. 6

1 Brenenue . [Ipenmer xumus. [loHsiTHE -XUMHUECKUA. DIEMEHT. 1

2 ®opMBl  CYIIECTBOBAHHMS XHUMHUYECKOTO »dieMeHTta. [Ipocteie u | 1

CJIOJKHBIC BCIIICCTBA. SBnenns.

Hctopusi BO3HUKHOBEHHS M Pa3BUTHUS XUMHUHU. XuMuyeckas | 1
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CHMBOJIHMKA.

4 CTpyKTypa nepuogudeckoi cucrembl. OTHOCUTENIbHAS aTOMHAs U 1
MOJIEKYJIsIpHAs Macca
5 MaccoBas 107151 XMMUYECKOTO JIEMEHTA. 1
6 [Ipaktuueckass ~ Nel.llpuémbr  oOpamenuss ¢ jgabopaTopHbiM | 1
000py/TIOBaHUEM.
7 Tema 1. ATombl xumMuueckux siaemMeHToB CTpoenue aroma . Cocrta | 9
aapa.
8,9 | DnexkTpoHHOE CTpOeHHEe aToMa. BHEIIHMI SHEpreTHYECKU YPOBEHb | 2
10 | Monnas cBs3b. 1
11 | KoBaneHTHas CBS3b. 1
12 | CremneHb OKHCIEHUS. 1
13 | Meramnnueckas CBA3b. 1
14 | Kpucraminueckue pereTKu. 1
15 | KontponbHas padota 1 mo teme « ATOMBbI XUMUUYECKHUX HJIEMEHTOBY
16 | Tema 2.IIpocTeic BemecTBa-MeTauibl. 4
17 | IIpocThie BelecTBa-HeEMETaIIbL.
18 | KonmuectBa BemecTBa 1
19 | MonsapHslii 00bEM BEIIECTB. 1
20 | Tema3. CoequHeHUS XUMHUYECKUX diieMeHTOB. CTeneHb OKUCIeHus. | 12
OrnpeziesieHne CTETeHN OKUCIICHHUS.
21 | IlpencraBuTeny OMHAPHBIX COEIMHEHHH. 1
22 | IIpakTUKyM MO OIpeNeJIeHUI0 CTETIeHE OKUCIICHUSI. 1
23 | Okcunel.. CocTaB, CTpoeHHUE ,CBONCTBA. 1
24 | OcnoBanus. CocTtaB, CTpOCHHE CBONCTBA. 1
25 | Kucnotsr .CocTaB ,cTpoeHUE, CBOWCTBA. 1
26 | Comu. CocTaB ,cTpOCHHUE ,CBOHCTBA. 1
27 | IlpomexyTOYHBIN KOHTPOJIb [[pOU3BOIHEIE COTIEH. 1
28 | Kpucramimueckue pemeTKu. 1
29 | Yucrele BelecTBa U CMECH. 1
30 | Pac.3an. MaccoBas u 00bEMHAs 1011 KOMIIOHEHTOB. 1
31 | Pac.3ag .MaccoBas 1o BeiecTBa B pacTBOpE. 1
32 | Tema 4. V3meHenus ,mpoucxojsmme ¢ BemiectBamu. SAnenmst | 10
buznYecKre 1 XUMHUYECKHE.
33 | XuMudeckue ypaBHEHHs. 3aKOH COXPAHEHHSI MACChI BEIIIECTB. 1
34 | Pacu€Thl M0 XUMHYECKUM YPaBHEHHSIM. 1
35 | Tunsl XUMHYECKUX PEAKITUH .pa3IOKEHUS, COSTUHCHUS. 1
36 | Turbl XUMUYECKHUX PeaKInid. 3aMeIeHus, 0OMeHa. 1
37 | Turmel XUMUYECKHUX PEAKIMA Ha TPAMEPE BOJIHI . 1
38 | Pacuérel mo xuMHYeCKUM ypaBHEHUsIM. Macca U KOJI-BO BEIECTBa. 2
39
40 | Pacu€Tpl MO XUMUYECKUM YpaBHEHHUSIM. Macca mpoayKTa U 00bEM. 1
41 | Pacuérsl N0 XMMHUYECKUM ypaBHEHUSIM .PacTBOpBHI. 1
42 | KoutponbHas pabora 2 mo Teme «l3meHeHus ,nmpoucxozsmiye ¢ | 1
BEII[CCTBAMI
43 | Tema 5.IIpocreiimme onepanuy ¢ BEIECTBAMHU. 4
44 | TlpakT.pad 2. AHaIU3 MOYBBI U BOJBI. 1
45 | Ilpakr.pa6.3.IIpu3HaKu XUMHUECKUX PEaKIHi 1
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46 | Ilpakt.pa6.4.IlpuroToBneHue pacTBOPOB 1

47 | Tema6. PactBopenue. PactBopsl. CBoiicTBa pactBopoB. PactBopenue | 18+1 peseps
pPacTBOPUMOCTb.

48 | Bunabl pacTBOpOB. 1

49 | DreKTpoIUTHIECKAs TUCCOIUAIINS 1

50 | OcHOBHBIE MTOJIOKEHHS HIEKTPOIUTHIECCKOHN JTUCCOIMALIUY . 1

51 | MexaHu3M 31EKTPOIUTUYECKON AUCCOLUALIIH. 1

52 | CremneHb 3JIEKTPOIUTHICCKOHN TUCCOIHAIINY. 1

53 | MouHble ypaBHEHHS. 1

54 | YcnoBus npoTeKaHus peakiuii oOMeHa. 1

55 | Kucnotsl u ux kinaccudukanus. 1

56 | OcHoBaHMA U UX KiaccU(UKALIUS. 1

57 | Okcupl ux Kiaccuukalus , CBOMCTBA. 1

58 | Conum ux knaccuduKamnms ,CBOMCTBA. 1

59 | Hcnonb3oBaHue TabIUIBI pACTBOPUMOCTH 1

60 | I'eneTnyeckue psabl METALIIOB U HEMETAIIIOB. 1

61, | I'eneTnyeckas CBs3b MEXKIY KJIACCAMU HEOPTaHMYECKUX BEIIECTB. | 2

62 | UToroBslif KOHTPOJIb B BUJE TeCTa HA 29 MUHYT.

63- | OKHCTUTENTFHO-BOCCTAHOBUTEIILHBIC PEAKITUH. 2

64
Tewma 7.I1pakTHKyM MO MPOMICHHBIM TEMaM. 4

65- | [IpakTukym CBoO¥CTBa paCTBOPOB JIEKTPOIUTOB. 2

66

67- | Ilpaktukym CBoOICTBa pacTBOPOB AJIEKTPOIHUTOB. 2

68
Htoro gacos 68

COJEP)KAHHUE YYEBHOI'O ITPEJIMETA
9 KJIACC
HasBanue TeMsl Oo611ee W3 Hux
KOJIMYECTBO | MPAKTUY
9acoB ECKUXH
nmabopato
PHBIX
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[ToBropenne 8 kmacca Ilpenmer xummu. OCHOBHBIC TOHSTHS:
BEIIECTBA W WX CBOWMCTBA, IPOCTHIE M CJIOXKHBIC BEIECTBA,;
XUMH4YecKkass ¢GopMylia, BaJCHTHOCTh H CTCTICHb OKHUCIICHUS,
coctaBieHre (OPMYJ 10 BAJICHTHOCTH CTEIICHH OKHUCIICHHS,
OTpesieNieHue BAJICHTHOCTH U CTENICHH OKHCIEHHUS 10 (hopMmyram;
OTHOCHUTEJNIbHAs aTOMHAas W MOJICKYJspHAs MacChl; KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIpHash Macca, 4uciao ABOrajapo. 3aKoH
MOCTOSIHCTBAa COCTaBa BeIIECTBA. 3aKOH ABoraapo. MosipHbIil
o0BeM.  ATOMHO-MOJNEKyIsipHOe  ydeHue. Dusudeckue U
XUMuYecKkue siBiaeHus. [Ipu3HaKW XWMHUYECKHX peakmuil. 3aKoH
COXPaHEGHHUS  MacChl  BEIIECTBA. XHMMHYECKHE  ypaBHEHHUS.
[Tepuoanueckuii 3aKOH W TIEPUOIUYCCKAS CUCTEMa XHUMHUYCCKHX
anemenToB [[.11. MeHneneeBa B cBeTe y4EHHsI O CTPOCHMM aToMa.
Crpoenue BemiectBa. Kpucrtaimudeckue pemeTku. Teopus
ANEKTPOJIUTUIECKON JUCCOLUAIUN (T2 ). Cocras,
KJIacCU(PUKALKS U CBOMCTBA OKCHJIOB, OCHOBAaHHM, KUCIIOT U COJIeH
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B cBeTe TO/ ¥ OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUMN.

Tema 1.Metambl. Hcropus otkpeiTusi MetamuioB. [lomoxenue
MeTasuioB B [leproanyeckoi cucteme XuMU4ecKux 3ieMeHToB J1. .
MenpeneeBa. Meraminyeckass KpUCTaJUIMUECKas pelIeTKa U
MeTaJuIndecKass XuMHUecKas cBsizb. O0mue (uzndeckue cBoicTBa
MerauioB. CraBbl, MX CBOWCTBA W 3HaYeHUE. XHUMHYECKHE
CBOMCTBAa METAJUIOB KaK BOCCTAHOBHTEJICH, a TAaKXKe€ B CBETE MX
MOJIOKEHUS B DJIEKTPOXUMHUYECKOM PSAY HAMpsDKEHUH METaslioB.
Koppo3us metamioB u criocoObl 00pb0bI ¢ Hell. MeTauisl B TpUpO/Ie.
OO6mmue crmocoObl UX MOTYyYCHHUS.

OOmiass xapakTepuCTHKa MLIEJIOYHBIX METa/uioB. Meramisl B
npupozae. O6mue crnocoObl uX mnonydeHus. CTpoeHHEe aTOMOB.
lenouynsle MeTaIbl — MOPOCThIE BellecTBa. BakHeliue
COCIMHEHHUS MIEJIOYHBIX METAJIJIOB — OKCHUJbI, TUIPOKCUABI U COJIU
(xmopuabl, KapOoHaThl, Cynb(]aTbl, HUTPAThI), UX CBOICTBAa U
IIPUMEHEHNE B HApOJAHOM Xo03diicTBe. Kanuiiuble ynoopeHus.
OOmiass xapakTepucTUKa DJIEMEHTOB TjaBHOW mnoarpynmsl |l
rpynmbel.Ctpoerue aroMoB. lllemouyHo3emenbHbIE METAIBI —
MIPOCTHIE BellecTBa. BaxkHeilre coequHeHNs MEI0YHO3eMETbHBIX
METaJUIOB — OKCH/JIbI, TUJIPOKCHUIBI U COJIU (XJIOpUJIbI, KapOOHATHI,
HUTpPATHI, cynbdaTsl, (ocdaThl), UX CBOWCTBA U NPUMEHEHHE B
HAapOJIHOM XO35I1CTBE.

Amromunuii. CtpoeHue aroma, ¢GU3MUYECKHE M XHUMHUYECKHE
cBOIcTBa mpocToro BemecTBa. CoeqMHEHUsT ATIOMUHUS — OKCHJI U
THAPOKCHA, UuX aMQOTepHBI Xapakrep. Baxkueimmue comnu
amomunus. [[pumMeHeHne aATFOMUHUS U €r0 COCTMHEHUI.

XKenezo. Ctpoenune atoma, (pu3HUeCKHe M XUMHUYECKUE CBOICTBa
npocToro BemecTsa. ['enernueckue paasl Fe*? u Fe* | Baxueiimue
COJIM jKeJie3a. 3HAUCHHUE JKelle3a U ero COeAMHEHUN ISl PUPOJIbI U
HapOJIHOT'O XO351CTBA.

XUMUYECKUN SKCIIEPUMEHT.

JeMoHcTpanuu:

OOpa3upl METOYHBIX U LIEJIOYHO3EMEIbHBIX MeTayioB. OOpasisl
cruiaBoB. B3aumopeiicTBue HaTpuis, JUTHS U KajdblUs C BOJOM.
BsaumogeiicTBue HAaTpUA " MarHusa c KHCIIOPOJOM.
B3aumopeiicteue  meramnoB ¢ HeMertawulamu.  [lomyuyenue
ruapokcuoB xenesa (1) u (11).

JIaGopaTopHBIE OTBITHI:

B3anMopeicTBre pacTBOPOB KHCIIOT U COJIEN ¢ METaJUIAMM.
O3HakoMJIEHHE C pyaMU JKelle3a.

OxkpamMBanue MmIaMeH! COJISIMH IIET0YHBIX METaJUIOB.
B3anmoneicTerue KanpLus ¢ BOJOM.

[Tonyyenue ruapoKcu/ia Kaublus U UCCIETOBAHUE €TI0 CBOMCTB.
[Tonydenue rugpokcuIa amOMUHNS U UCCIIEIOBaHUE €r0 CBOMCTB.
B3anmopeicTeue xene3a ¢ CONTHON KUCIOTOM.

[Monyuenne ruapoxcumo xenesa (1) u (1) 1 uzyuenne ux
CBOMCTB.
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Tema 2. «CBolicTBa METAIJIOB U UX COEAUHEHUI
[IpakTrueckue pabOTHI:
1.Ocy1iecTBICHHE IICTIOYKH XMMHUYECKHX mpeBparienuii (1 gac).
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2.ITonmyueHue u cBoiicTBa coeannenuii metayuios (1 gac).

Tema 3.Hemerammpr .OOmass XxapakTepUCTHKA HEMETAJLIOB.
[lonoxxenne B nepuoanyeckoil cucreme. OOmas XxapakTepuCcTHKa
HEMETAJUIOB: NoJyiokeHue B lleproanyeckoi cucreMe XUMHYECKUX
anementoB Jl. M. MenneneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB,
aneKkTpooTpHuiareabHocTh (D0) Kak Mepa «HEMETAUNTUYHOCTHY, PAL
20. Kpucramimueckoe CTpOSHUE HEMETANIOB — MPOCTHIX BEIIECTB.
Annorponus. duznueckue CBONCTBa HEMETAaJUIOB.
OTHOCUTENBHOCTh MOHATUM «METauD» U «HemeTau».Bogopos.
[Tonoxenne Bomopona B Ilepmonnueckol cucteMe XMMHYECKUX
snementoB JI. M. MengeneeBa. CTpoeHHe aTtomMa U MOJIEKYJIbI.
Ou3nYeCKUe U XUMUYECKUE CBOMCTBA BOAOPOA, €r0 MOJYyYCHUE U
IIPUMEHEHUE.

Bona. Crpoenne wmonekynsl. Bomopoanas xumuueckas CBS3b.
®usnueckue CBOWCTBA BOJbl. AHOMaJIMM CBOWCTB  BOJBI.
XUMUYECKHE CBOMCTBa BOABL. KpyroBopoT BOIBI B HIPHUPOIE.
Bogoouncrtka. Aspauust Boasl. beiToBbie hunbTpbl. MuHepaibHbIE
BOJBL. JlucTuinupoBaHHas BoJa, €€ MOJIy4eHUE U IPUMEHEHHE.
OObmas xapaktepucTtuka ramoreHoB. Ctpoenue atoMoB. IIpocTsie
BELIECTBA M OCHOBHBIE COEIMHEHHUS TaJIOI€HOB, MX CBOMCTBA.
Kpatkue cBenenus o xiope, Opome, ¢prope u ione. [Ipumenenue
rajoreHOB U UX COCIMHEHUN B HAPOJIHOM XO3SICTBE.

Cepa. CtpoeHue atoma, auIOTPONHS, CBOMCTBA W IPUMEHEHUE
pomouueckoi cepbl. Okcuabl cepsl (IV) u (VI), ux nonydenwue,
cBoiicTBa M mnpuMmeHeHue. CepHas KHCIOTa W €€ COJU, HX
IIPUMEHEHHE B HApOAHOM Xxo3sucTee. IIpomsBoacTBo cepHOU
KHUCJIOTBI.

A3zot. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBAa MPOCTOTO BEIIECTBA.
AMMMaK, CTpOEHHE, CBOMCTBA, MONydeHUue U npumeHeHue. Conm
aMMOHWUS1, UX cBoiictBa 1 npumenenue. Oxcunsl azota (1) u (1V).
A30THast KHUCJIOTa, €€ CBOIlcTBAa W mNpuMeHeHue. Hwutpatel wu
HUTPUTBI, MpodjIeMa UX COAEpXKaHUS B CEIbCKOXO3SMCTBEHHOM
MPOIYKIMH. A30THBIE YIOOpEHUSI.

®ochop. Ctpoenue aroma, auIOTPOMHs, CBOMCTBa Oe€Ioro u
KpacHoro ¢ocgopa, ux npumeHeHue. OCHOBHBIE COEIUHEHUS:
okcua ¢dochopa (V) um oprodochopHas xkucmora, ¢docharsl.
docdopHbie yroOpeHus.

VYrnepoa. CtpoeHue aToma, ajuIOTPOTHS, CBOMCTBA MOAU(PUKAIIHM,
npumenenne. Oxcunbl yriepoaa () m (IV), ux cBolictBa u
npumenenue. KapOboHaTsl: MpaMop, coja, moTall, UX 3HAYEHHE B
MPUPO/JIE U )KU3HU YEIOBEKa.

Kpemunit. CtpoeHne arToma, KpHUCTAUIMYECKUH KPEMHHH, €ro
cBoiictBa u mpumenenue. Okcun kpemuus (IV), ero mpupoaHbie
pa3sHOBUIHOCTH. CuiMKaThl. 3HAYEHHE COCIUHEHUN KPEMHHS B
KUBOM M HexuBoW npupone. IloHarne 0  cHIMKAaTHOU
MIPOMBIILIIIEHHOCTH.

JleMoHcTpanuu:

OOpa3ibl  TaJIOTEHOB — TPOCTHIX BEHIeCTB. B3auMmopeicTBue
raJIOTeHOB C HATPUEM, C alIOMUHUEM. BriTecHeHUE XI0poM Opoma
WM WOoJa W3 PAacTBOPOB HX cosiell. BzamMmopelcTBue cepsl ¢
METaJUIaMH, BOJAOPOJOM U  KHUCIOpoAOM. BzauMmopelictBue

24
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KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTHI ¢ Meapto. llormomenue
yIJIeM PaCTBOPEHHBIX BEIIECTB WK ra30B. BoccTaHOBIICHHE MU U3
ee okcuaa yriaem. O0pasiubl NIPUPOIHBIX COSTMHEHUI XJI0pa, Cephl,
dochopa, yrmepoma, kpemHus. OOpasmubl BaKHEUIIUX IS
HapoOJHOrO  XO3sicTBa  Cynab(haToB, HUTPATOB, KapOOHATOB,
docdaros. OOpasibl CTEKIa, KEPAMUKH, IIEMEHTA.

JIaGopaTopHbI€ OTbITHI:

HccnenoBanue moBepXHOCTHOTO HATSKEHUS BOJIBI.

PacTBopeHre nepMaHTaHaTa Kajus UJIM METHOTO KyITopoca B BOJIC.
I'uapararust 06e3BokeHHoro cyiabdara meau (I1).

O3HaKOMJICHHE C KOJIJICKIMEH OBITOBBIX (DUIHTPOB.

O3HaKOMJIEHHE C COCTaBOM MUHEPAJIIbHOM BOJIBI.

KauecTBeHHas peakiys Ha TaJOTSHU/I-UOHBI.

CBoiicTBa pa30aBICHHOM CEPHOM KHUCIIOTHI.

CgoiicTBa pa30aBICHHON a30THON KHUCIIOTHI.

Tema 4.

[Ipaktukym 2. CBOMCTBa COCAMHEHUI HEMETAIIOB

[IpakTuyeckue paboTHI:

[Monyuenue Bogopoa u kuciopoaa (1 gac).

DkcnepruMeHTa bHbIe 3a1aun o teme «[loarpymnma kucnopona (1
4ac).

OkcnepuMeHTallbHble 3afaun 1o TeMe «lloarpymnma aszora u
yraepoaa»» (1 gac).

Tema 5. OOmee 3HAKOMCTBO C KjIaccaMd OpraHMYECKUX
coennHeHni. Kitacchl OpraHM4ecKMX BELIECTB :YIVIEBOJOPOJBI,
CIHUPTHI ,ANIbJETUABI, KapOOHOBBIE KUCIOTHI ,CIIOKHBIE 3(UPbI
,AMHUHOKHCIOTB  .O0mas  xapakrepuctuka. CBoiictBa B
03HAKOMUTEJIBHOM ILIAHE.

Tema 6.0000meHue Kypca XUMuH 9 Kiacca. MOPSIKOBOTO HOMepa
JJ€MEHTa, HOMEpPOB TI€pUOJa U TPYIIBL. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOWMCTB 3JIEMEHTOB M MX COEAMHEHUH B MEpUOAAX U
TpyIIIax B CBETE MPEICTABICHUN O CTPOEHUN aTOMOB JIEMEHTOB.
3HaueHHe NEPUOJUYECKOrO 3aKOHA. BUabl XMMUYECKUX CBsI3ed U
TUTBl KPUCTAUIMYECKUX PEMICTOK. B3amMOCBs3b CTPOCHUS |
CBOMCTB BemiecTB. Kiaccudukamuss XUMHUYECKUX PpEAKIHUN 10
pa3IUYHBIM TpU3HAKaM (YHUCII0O W COCTaB pEarupyromux ¢
00pa3yrIUXCs BEIIECTB; HATHUNe

TpaHuIlbl pasfena (¢as; TeroBol >(P¢eKT; M3MEHEHHUE CTEIeHeH
OKHUCJIGHHS aTOMOB; HCIIOJIb30BaHME KaTalau3aTopa; HAlpaBJiICHHE
nporekanus). CKOpPOCTb XHUMHUYECKHMX peakiuil u (akTopsl,
BIUstonMe Ha Hee. OOpaTUMOCTh XUMHUYECKHUX PEAKIHI 1 CTIOCOOBI
CMENICHUSI XUMUIECKOTO PAaBHOBECHSI.

[Ipoctele u cnoxHble BemecTBa. MeTalibl M HEMETaJIb.
['eneTnveckue psAmbl MeTaUIa, HEMETAIA M TIEPEXOTHOTO METaslja.
Oxcuapl M THUAPOKCUABI (OCHOBaHUWS, KHUCIOTHI, aM(oTepHbIe
THAPOKCHIBI), coiu. WX cocrtaB, kimaccupukamuss u  OOIIHMe
XMMHYECKHE CBOMCTBA B CBETE€ TEOPUU DJIEKTPOIUTUYECKOMN
JUCCOLUAIUH.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne | HaumeHoBaHUe pa3eioB U TEM. Bcero gacos
Pa3znen:1.Heoprannueckast xumusi. 58
1 | Beenenue. IloBTropenue 8 xi. OO6mas xapaktepuctuka xumudeckoro | 10
3JIeMEHTa M0 MEePUOANYECKON CHCTEME.
2 | XapakTepuCcTUKa XUMHUYECKOTO JIEMEHTA .10 IepHoAnYecKoi cucreme. | 1
3 | AM(oTepHbIE OKCHIBI U TUAPOKCH/IBL. 1
4 | [lepuoanueckas cucTeEMa U 3aKOH B CBETE YUCHHSI O CTPOCHHUH aTOMA. 1
5 | Xumuueckasi opraHu3alus XUBOW U HEKUBOM MPUPOIBI. 1
6 | Knaccudukamnus XuMUYeCKUX peakifii o pa3Tu4yHbIM IPU3HAKAM 1
7 | IloHaTHe 0 CKOPOCTH XUMUYECKON PEaKIHH. 1
8 | KaraimsaTopsl 1
9 | Ob6oO6meHne 1 cucTeMaTH3aIMs 3HaHKUH 110 TeMe «BBenenne» 1
10 | KontponwsHas padota Nel mo teme BBeneHue u nosropeHue .Bxoanoit | 1
KOHTPOITb
11 | Tema 1.Metannsl. cTOpust OTKpPBITUSL METAILIOB. 14
12 | IMonoxenwne B Ileproauueckoii cucremMe METaIOB 1
13 | Xumuueckue CBOMCTBA METAJLIOB. 1
14 | Meramibl B npupoge. CriocoObl oTyueHus 1
15 | IlonsATHE O KOPPO3UH. 1
16 | [lenounsie MeTamnpiOO0Ias XapakTepucTuka 1 rpymmsl. 1
17 | CoenuHeHus METOYHBIX METAILIOB. 1
18 | IlenouHO3EeMENBHBIE METAJLIBL. 1
19 | CoenuHenus MET0YHO3EMENBHBIX METAILIOB. 1
20 | XKene3o u ero coeTMHEHMUS. 1
21 | AJTIOMUHHUH U €r0 COeqUHEHUS 1
22 | O6o06menune 3Hanuil Mo Teme «MeTaisl 2» 1
23 | KonTponbHas Ne2 o Teme «MeTtasibhy 1
24 | Tema 2. «CBoiicTBa METAJIJIOB U UX COEIUHEHUI 2
[TpakTrueckast Nel.OcyiiecTBieHne eNOYeK IPEBPALLICHUH .
25 | IIpaxtnueckasNe2 «[lonydyeHue u CBOHCTBA COETUHEHUN METAJIOB. 1
26 | Tema 3.Hemeramer O0mIas xapakrepuctuka HeMetayuioB. [lomoxkenne | 25
B MMEPUOJIMYECKON CUCTEME
27 | O0ue XUMUYECKHE CBOMCTBAa HEMETAIIOB 1
28 | Bomopon. 1
29 | Bona. 1
30 | laymoreHs!. 1
31 | Coenunenus ramoreHoB. [IpoMexxyTOUHBII KOHTPOIh HAa 20 MUHYT. 1
32 | Kucnopo. 1
33 | Cepa ,e€ pusndeckre U XUMHYECKHE CBOMCTBA 1
34 | CoenMHEHUS CEPHI. A
35 | CepHast KUCIIOTa KaK DJIEKTPOIUT U €€ COJH. 1
36 | CepHast kHCIOTa KaK OKUCIUTeNb. [loyueHre u npuMeHeHue. 1
37 | A30T 1 ero cBoiicTBa. 1
38 | Ammuak u ero cBoiictBa Cony aMMOHHUSI. 1
39 | Okcuppl a30Ta. A30THast KUCIOTa KaK JIEKTPOJIHT. 1
40 | A3oTHas KMCIIOTa KaK OKUCIIUTEIb, €€ TOTydeHHe. 1
41 | dochop ,coenunenus. [lousarus o pochopHbIX y1oOpeHUsX. 1
42 | Yraepon. 1
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43 | Oxcuasl yriaeposa. 1
44 | VronbHas kucioTa u €€ cosu. JKECTKOCTh BOABI. 1
45 | KpemHuii. 1
46 | CoequHEHUST KPEMHUSI. 1
47 | CunukartHas IpOMBILUIEHHOCTb 1
48 | O6o0menue .Pemenue ynpaxHeHH 10 TEME «HEMETAILIbI 1
49 | KontponsHas padora3 o teme «Hemeramibny
50 | Tema 4. 3
[Ipaktuxkym 2. Ilpakrt.pa6.3.Pemienne 3kcriepuMEHTATBHBIX 33434 IO
teme «lloarpynna Kucnopona»
o1 | [Ipakr.pab.4.pemieHre  SKCOEPUMEHTAIBHBIX  3a7ad 1o  Teme | 1
«TOATPYIINA a30Ta U yIIIepoIa
52 | Ilpakr .paG5.Pemenne  SKCIEpUMEHTAIBHBIX 3amad 1o  Teme | 1
«[loxrpyrra rajgoreHoB»
53 | Tema 5. O0mIee 3HAKOMCTBO € KJIACCaMU OPTraHUYECKUX COCTUHCHUMN. 9
54 | Teopust byrneposa.A.M. 1
55 | U3omepust OpraHnyeCcKuX COeIMHEHUH. 1
56 | CTpyKTypHBIC M COKpAIIEHHBIE (POPMYITHI. 1
57 | Yrnesonoposasl. CoctaB, CTpOCHHE ,CBONCTB 1
58 | [Monsarus. Ansaeruasl. Ketonsl. CiupThl. 1
59 | Kapbonosblie kucnoTel. CpaBHEHHE C HEOPTaHUYECKUMH KHUCIOTaAMHU. 1
60 | AMUHOKHUCIIOTHI. 1
61 | HyxienHoBbIE KMCIIOTHI. 1
62 | KontponbHas Ne4.O60061menne TeMbl «OpraHndeckiue CoeInHEHUs» 1
63 | Tema 6.0600meHME Kypca xumMuH 9 Kinacca. 5
64 | PesepB: Ypox mpakTHKyMmM pemieHue 3agad 1no  ¢Gopmynam | 1
IIpoMeKyTOUHBIN KOHTPOJIb.
65 | Ypok npakTuKyM peleHue 3ajad Ha U30BbITOK U HEJOCTaTOK 1
66 | Pemenue 3a1a4 Ha TEOPETUUYECKHUI BBIXOJT 2
67
68 | Pemenue 3ana4u u3 BapuantoB [ UA 1
Hroro yacos 68
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