Haumenosanue
IIPOrpaMMbI

Pabouas nporpamma yyeOHOro Kypca «Xumus» 11 o0yyaromuxcs 8-9 kiaccoB OO0

CocraBuTENb
MIPOrPaMMBbI

VYuurens xumuu CmupHoBa Enena BacunbeBHa, BbicIas KBanu(pUKalMOHHAs KaTEeTOPUs

enb

peauzanuu
MIPOrpaMMBbI

— (popMHpOBaHUE UHTEIUIEKTYAJILHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHIO PELICHUH, CIIOCOOHOM aanTupOBaThC
K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HHU;

— HaIlpaBICHHOCTh O0OYyYEHHs Ha CHCTEMAaTUYEeCKOe MPUOOIEeHNE 00yJaromMXCst K
CaMOCTOSITEJIbHOM 1103HABATENbHON JEATENBHOCTH, HAYYHBIM METO/IaM IIO3HAHMS,
(hOpMUPYIOIUM MOTHBAIIUIO U PA3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecrieueHue yCIOBHiA, CIIOCOOCTBYIOIIMX MPUOOPETECHUIO 00YUJAIOIIMMUCS OIBITA
pa3HOO0Opa3HOM IeATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KJIFOYEBbIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHLIMH ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHHE 111 PA3JIMUHBIX BUJIOB
NesTeNbHOCTH;

— (opmupoBanue o01eH HyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B
TOM 4HCJIe YMEHUN OOBSICHATh U OLIEHUBATh SIBJICHHS OKPY>KAIOLIEr0 MUPA, UCIIOJIb3Ys
3HaHUS U OIBIT, OJY4YECHHBIE IPU U3YYECHUH XUMHUH, IPUMEHATh UX MPHU pEIICHUH
po0JIeM B MTOBCETHEBHOM KU3HU U TPYIOBOM JEATEIBHOCTH;

— ¢popMupOBaHKE y 00Y4AIOIKXCS TYMAHUCTUYECKUX OTHOLIECHUM, TOHUMAHHUS
LIEHHOCTH XMMHMUYECKUX 3HAHUH JUIsl BBIPAOOTKHU HKOJIOTUYECKH 11€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM AESTENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 37/0POBbS U
OKpPY’KaroIleH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTUBALMH K 0O0YyUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEGHHUs O0II€YeNIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQHJIs M HAIPABICHHOCTU AAJbHEHIIEro 00yyeHHsl.

Mecto
y4eOHOTO
mpeaMeTa B
yaeOHOM
IJ1aHe

OO0miee yuCiIO 4acoB, OTBEACHHBIX I M3YYCHHUS XHMHH Ha YPOBHE OCHOBHOTO
oOmero oopa3oBanus, coctasiseT 136 yacoB: B 8 kitacce — 68 4acoB (2 yaca B HEJIENIO), B
0 kimacce — 68 yacoB (2 4aca B HEJIETIIO).




Copeprxanue
MIPOTPaMMBbI

8 KIIACC

[lepBoHavalIbHBIE XUMUYECKUE MTOHATHUS

[Ipeamer xumun. Ponp XMMUM B KU3HU YEIOBEKA. XUMUS B CHCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE
BeuecTB. [loHsATHE 0 METOIaX TO3HAHUS B XUMUU. YHCThIE BELIECTBA U
cmecu. CriocoObI pa3/ieieHusi CMecei.

ATOMBI U MOJIEKYJIbl. XMUMHUUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U clokHbIE BEelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Xumuyeckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHAs Macca.
OTtHOocuTENnbHAs MOJIEKYJIsIpHAsl Macca. MaccoBast 10J11 XUMUYECKOTO
3JIEMEHTA B COEAMHEHHH.

KomnuectBo BemectBa. Mosb. MossipHast Macca. B3auMocBsi3b KOJIMYECTBa,
MAacChI ¥ YHCIIa CTPYKTYPHBIX €IUHUIL BeliecTBa. Pacuérrl mo ¢opmyiam
XUMHUYECKUX COCTMHEHHM.

DU3NYECKUE U XUMUYECKUE ABIECHUA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEUIECTB. XMMUYECKHE YPaBHEHHUS.
Krnaccudukanus XuMHYECKUX peakiuii (COSTUHEHMS, Pa3IoKeHUS,
3aMeIICHHS, OOMEHA).

XUMUYECKUN IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOW MOCYAOH, MpaBUiaMH paboThl B 1ab0OpaTopuu u
npuéMamMu oopaleHus ¢ 1abopaTopHbIM 000pyAOBaHUEM, U3YUCHHUE U
onucanue GU3NYECKUX CBOMCTB 0OPA3I[0B HEOPraHMYECKHUX BEIIECTB,
HaOmoieHne pu3ndeckux (TUIaBJICHUE BOCKA, TASTHUC JIbJIa, PACTUPAHUE
caxapa B CTYIKe, KHTIEHUE U KOHJEHCAIIUsI BOJIbI) 1 XUMHUYECKHX (TOpeHue
CBEYH, MPOKAJIIMBAaHUE MEIHOU MTPOBOJIOKH, B3aUMOICHCTBUE MeJa C
KHCIIOTON) SIBJICHUH, HAOIIOACHHUE U ONMCAHUE TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakluil (pas3iiokeHHue caxapa, B3auMoJIeHCTBUE CEPHOM
KHUCJIOTHI C XJIOpUA0M Oapusi, pa3ioxkenue ruapokcuna meau (1) npu
HarpeBaHuM, B3aMMOJICUCTBHE keme3a ¢ pacTBopoM cosr menu (1), nzyuenue
Croco00B pa3eNeHusl CMeCeii: ¢ TOMOIIbI0 MarHuTa, GUILTPOBAHUE,
BBITIAPUBAHUE, TUCTUIUIALIMS, XpoMaTorpadusi, IpOBEICHUE OUHCTKH
MOBapeHHO cou, HAOI0IEeHNE U ONTUCaHNe PE3yIbTaTOB MPOBEICHHUS OTIbITA,
WUTIOCTPHUPYIOIIETO 3aKOH COXPAaHEHHUsI MacChl, CO3JJaHUE MOJIEJIE MOJIEKYII
(mapocTepIKHEBBIX).

Baxuerime npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3neMeHT u mpocroe
BemecTBo. Haxoxaenue kucioposa B mpupoje, Gpu3ndeckue 1 XuMHIEeCKUe
cBoiicTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenne kucnoponaa. Crocoos
MOJTY4EHUST KHCIIOPO/ia B 1abOpaTOpuu U MPOMBITINIEHHOCTH. KpyroBopoT
Kucnopo/a B mpupoje. O30H — alIoTporiHas MoIu(pUKaIKs KUCIOPOa.
TennoBoit 3¢ (pekT XuMUUECKON peakIu, TEPMOXUMHYECKUE YPAaBHEHUS,
9K30- U SHAOTEPMUYECKHE peaklnu. TOMIMBO: Yyrojib U MeTaH. 3arpsi3HeHUe
BO3/IyXa, YCUJICHUE TApHUKOBOTO 3 (DeKTa, pa3pyIieHne 030HOBOTO CIIOSI.
Bonopoa — anemeHT 1 nipoctoe BemecTBo. Haxoxaenrne Bogopoaa B Ipupose,
(bU3UYeCKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI TTOTYICHUSI.
Kucnots! u conu.

Mossipablii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.
dusnyeckue cBorcTBa BOAbl. Boaa kak pactBoputenb. PacTBOpHI.
Hacreimmennsie 1 HeHACHIIICHHBIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10115 BelllecTBa B pacTBOpe. XMMUUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponbs pacTBOpoB B IpUPOJE U B XKU3HU YesnoBeka. Kpyrosopor
BOJIbI B PUpPOJIE. 3arpsi3HEHUE NIPUPOAHBIX BoA. OXpaHa U OUMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heoprannueckux coeaqunennid. Oxcuapl. Knaccudukarus
OKCHJI0B: cojieo0pa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) U
HeconeoOpazyromue. Homenknarypa okcuioB. @usndeckne 1 XUMHYECKUE




cBOMCTBa OKCHIOB. [loyueHue okcuaoB.

OcnoBanust. Knaccugukaius OCHOBaHUH: MIENOYN U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHUd. DU3NUECKUE U XUMUYECKHUE CBOMCTBA
ocHoBaHuil. [lomydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. @uzndeckue u
XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTasuioB H. H. bekerosa.
[Tonyyenue KkucorT.

Comu. Homenknarypa cosieil. @u3nueckue 1 XUMUYECKHE CBOMCTBA COJICH.
[Tonydenue cosneil.

I'enernueckas cBA3b MEXAY KjacCaMHM HEOPraHUYECKUX COCTUHEHUM.
XUMUYECKUH IKCIIEPUMEHT:

KaueCTBEHHOE OIPEEIICHUE COAEPKAHUS KUCIOPO/a B BO3/1yX€, IOJIyUEHHE,
coOupaHue, pacrio3HaBaHue U U3y4eHHe CBOMCTB KHCI0po1a, HaOI0IeHe
B3alMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U yCIOBHS BOSHUKHOBEHUS U
MpeKpaleHus TopeHus (moxapa), 03HaKoMJIeHHe ¢ 00pa3laMu OKCHIOB U
OIMCaHME UX CBOWCTB, MOJIydeHHEe, COOMpaHNe, PAaCIO3HABAHNE U N3YYCHHE
CBOMCTB BOJZIOpO/JIa (TOpeHune), B3aUMOICHCTBUE BOJIOPOIA C OKCHIOM MEIU
(1) (BO3MOKHO HCIIOIB30BAHKE BUICOMATEPUAIIOB), HAOIIOACHHE 00pa3IIoB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pacTBOPEHUS
BELIECTB C Pa3IMYHOI pacCTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C
onpeeaEéHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE
BOJIbI C METaJNIaMU (HaTpueM U KaJibLiieM) (BO3MOXHO HCIIOJIb30BAHNE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE 00Pa3Il0B HEOPTAHUUECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB, HA0JIIO/IEHNE U3MEHEHHS OKPACKU UHAUKATOPOB B
pacTBopax KHCIOT U Iienouel, u3yueHue B3aumoerictus okcuaa meau (1) ¢
pacTBOPOM CEPHOU KUCIIOTBI, KUCIOT C METaJUIaMU, PEAKIIMI HEUTpAIU3aLINH,
MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHM, BHITECHEHHE OJIHOTO METaJlja
JPYTUM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110 TEME
«BaxHeinme Kj1acchl HEOPraHUUECKUX COCIUHEHUIN».

[Iepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. CtpoeHue aToMOB. XUMHU€ECKas CBA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIINU

[TepBbie MOMBITKY KIACCU(PUKAIIMU XUMUYECKUX 1eMEHTOB. [loHsATHE O
rpynnax CXOJHbIX 3JIEMEHTOB (11I€JI0YHbIE U 111€JI0YHO3EMENIbHbIE METAILIIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pazyoT aM(poTepHbIE
OKCH/IbI 1 TUAPOKCHUIBI.

Ilepuognueckuii 3axoH. Ileproanueckas cuctemMa XUMUYECKUX IEMEHTOB /[
N. MenneneeBa. KopoTkoneproaHas v JUIMHHONIEpUOAHAS (POPMBI
[Tepuoanueckont cucremsl xumMudeckux aneMeHToB 1. M. Menzaeneesa.
[Iepuons! u rpynnsl. @PU3NUECKUI CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB
IepHoJa U rPyMIbl DJIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB MEPBbIX 20 XUMUYECKUX JIEMEHTOB
[Tepnonnueckoii cucrems! 1. . MenneneeBa. XapakTepuCTUKA XUMUYECKOTO
9JIEMEHTA I10 €ro NojoxeHuto B [lepuonnueckon cucreme 1. 1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMUECKUX CBOWMCTB IO IPyNIaM M Ieproam.
3nauenue [leprnoanueckoro 3akona u [lepuoandeckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB IS pa3BUTHUsA HayKu U npakTuku. /1. 1. Mennenees — yu€HbIi U
rpaXx/IaHuH.

Xumuueckas cBsi3b. KoBaneHTHast (MONIsipHAs U HEMOJISIPHAs) CBS3b.
DNEeKTPOOTPULATEIbHOCTh XUMUYECKHUX AJIeMEHTOB. VlOHHas! CBSI3b.

Crenenp okucinenus. OKUCIUTENBHO--BOCCTAHOBUTENIBHBIE PEAKIIUU.
[Ipoueccel okucieHust U BocCTaHOBIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.
XUMHYECKUN IKCIIEPUMEHT:

n3y4yeHue o0pa3loB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMOJICHCTBUE
I'MIPOKCH/Ia IMHKA C paCTBOPAaMHU KHUCJIOT U IIEJI0YEH, IPOBEIECHUE OIBITOB,




WJUTFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakliuy pas3ioKeHUsl, COEIUHEHU).

MexnpenMeTHbIE CBSI3U

Peanu3zanus MeXnpeaMETHBIX CBA3EH NPU U3yUYEHUU XMMUU B 8 Kilacce
OCYILIECTBIISICTCS Yepe3 UCIOIb30BaHUE KAaK OOLINX €CTECTBEHHO--HAYYHBIX
MIOHATHUM, TaK Y TIOHATHUH, SIBJISIOIINUXCS CUCTEMHBIMU JUIsI OTAEIBHBIX
MIPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1u1re ecTecTBEHHO--HAayYHbIE TIOHATHS: HAyYHBIH (aKT, THUIIOTE3a, TEOpUS,
3aKOH, aHAJIU3, CUHTE3, KIaccuuKaius, NepuoInIHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJCIIb, SIBIICHHE.

®uzuka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, H30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SJICKTPUIECKUNA 3apsi]l, BEIIECTBO, TEJIO, 00BEM,
arperaTtHoe COCTOSIHUE BEIIeCTBa, ra3, PU3NYeCKue BETNYUHbI, €IUHUIIBI
U3MEpEeHUs, KOCMOC, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOIBI, TIOJIE3HbIE
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo u xuMuueckas peakius

IIepnonnueckuit 3akoH. Ilepuonnueckas cuctemMa XMMHU4ECKUX 3JIEMEHTOB [1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJINs, KaJIbLUI U UX
COEIMHEHUI B COOTBETCTBHH C MOJOKEHUEM 3J1eMEHTOB B [lepuonnueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHnue BeniecTBa: BUJIbl XUMHUUECKOU CBSI3U. TUIBI KPUCTAIIIMYECKUX
pelETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOMN
PELIETKY U BUJIa XUMUYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCSIIMUXCA K PA3JIMUHBIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHU, FEHETUYECKas CBSA3b HEOPraHUYECKUX BELIECTB.
Knaccugukanus XuMHUecKuX peakiuii o pa3IuyHbIM IpU3HAKaM (110 YUCITY
U COCTaBY YYacTBYIOIUX B PEaKIMU BEIIECTB, IO TENI0BOMY 3 (DeKTy, o
M3MEHEHMIO CTETeHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 110 00paTUMOCTH,
M0 YYaCTHIO KaTaIn3aTopa). JK30- U SHIOTEPMUUECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTre o ckopoct XuMHUYecKoil peakuuu. [lonarue o6 oOpaTuMbIX 1
HEOOpPaTUMBIX XMMUYECKUX peakiusaX. [IoHsATHe 0 TOMOTreHHBIX U
rereporeHHbIX peakuusx. [lonstue o karanuse. [IoHsATHE O XMMUYECKOM
paBHOBecHH. PaKTOPBI, BAUAIOLIME HA CKOPOCTh XUMHUUYECKOM peaklnu U
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKILINH, FIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHOM peakinu. CocTaBlieHue ypaBHEHUIN
OKHUCJINTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIMH C UCIIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTHUECKON TUCCOLMALIMN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, anHnoHbl. MexaHHU3M IMCCOLMALINN BEUIECTB C Pa3IMUYHbIMU BHJIaMU
XUMUYecKo# cBs3u. CreneHp aucconuanuu. CUIbHbBIE U cl1adble
JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAaHUS peakifii HOHHOro 0OMeHa,
ITOJIHBIE U COKpAIIEHHBbIE HOHHBIE YpaBHEHUs peakunii. CBONCTBA KHUCIIOT,
OCHOBAHHUU U COJIeH B CBETE MPEICTaBICHUI 00 ANEKTPOIUTHIECKOM
nmucconuanuu. KauectBenHble peakiiuu Ha HOHBL. [loHATHE O THApOIN3E
COJIEH.

XUMUYECKUN IKCIIEPUMEHT:

03HaKOMJIEHHE C MOJEIISIMUA KPUCTAITIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJJIOB U HEMETAIJIOB (rpaduTa 1 aiMasa), CJI0’KHBIX BEIIECTB
(X7opuaa HaTpusl), UCCAEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM




PEaKIMK OT BO3AECUCTBHS pa3InYHbIX (PaKTOPOB, UCCIIEIOBAHHE
3JIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIECcca AUCCOLUAIIMH KUCIIOT,
mieoveit u cojielt (BO3MOXKHO MCTIOIB30BaHUE BUACO MaTEPUATIOB),
MIPOBE/ICHUE ONBITOB, MWILTIOCTPUPYIOIIUX MPU3HAKH MTPOTEKAHHUS PEaKIUn
HOHHOTO 0OMeHa (00pa3oBaHKE 0CajIKa, BBIJCICHHE ra3a, 00pa3oBaHuE BOIbI),
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluy pa3ioKeHus, COeIMHEHNs ), pacliO3HaBaHHUE
HEOPTraHMYECKUX BEUIECTB C MOMOIIbIO KAU€CTBEHHBIX PEAaKLUi Ha HOHBI,
peleHre YKCIIepUMEHTaIbHbIX 3a7a4.

Hemerannsl u ux coegMHEHUS

OOw1as xapakTepucTHka raroreHoB. OcoOeHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u pU3nIecKue cBOiCcTBa
IIPOCTHIX BEIIECTB — I'aJOr€HOB. XMMHUUECKUE CBOMCTBA Ha MPUMEpPE XJ10pa
(B3auMoielicTBUE C METAJUIaMU, HEMETAJUIAMH, 111€JI04aMu ). XJI0POBOJOPOI.
CounsiHas KUCII0Ta, XUMUUYECKHE CBOMCTBA, MOJIy4€HUE, IPUMEHEHHUE.
JlelicTBue xj10pa U XJ0pOBOJOPO/Ia HA OPraHU3M YeJloBeKa. BaxHenme
XJIOPU/IbI U UX HAXOXKICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmbel. OcoOeHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHH okuciaeHus. CTpoeHue u Gpusnueckue
CBOMCTBA MIPOCTHIX BELIECTB — KUCIOPOJA U CEPBl. AJIIOTPOIHbIE
MOJUGUKALMH KUCIOPOAA U cepbl. XUMUYECKHUE CBONCTBA CEPBI.
CepoBoniopoi, cTrpoeHne, GU3NIEeCKrue 1 XUMHYECKHe CBOMCTBA. OKCHIIBI
cephl Kak MPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, (PU3NYecKHue
U XMMHUYECKUE CBOMCTBA (00IIME KaK MPEeJCTaBUTENs Kjacca KUCIOT U
cneunpuyeckue). XuMHUECKUE PEaKIUH, JIeXKAI1e B OCHOBE
IIPOMBIIIJIEHHOTO CII0c00a Moy4eHUs CepHOM KucaoThl. [Ipumenenue cepHoit
KHUCA0Thl. CONM CepHOM KUCIOThI, KAUeCTBEHHAsl peakLus Ha Cyab(paT-HoH.
HaxoxneHnue cepel 1 €€ coeMHEHUH B IPUPOJE. XMMUYECKOE 3arpsi3HEHNE
OKpY>KaroIlel cpesibl COeIMHEHUSIMHU Cephbl (KUCIOTHBIE J0XK/IHU, 3arpsi3HeHNe
BO3/1lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALCHUS.

OOmas xapakTepucTHka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCIEHUS. A30T, paclpOCTPaHEHUE B
npupoje, puzndeckue U XumMuueckue cBoiicrsa. Kpyrosopot a3ora B
npupojie. AMMHAK, ero GU3NIecKrue H XHMUYECKHE CBOWCTBA, MTOTydYeHHE U
npuMeHeHune. Co aMMOHUS, UX (PU3MUECKUE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHast peakiinsi Ha MOHbI aMMOHUs. A30THasI KHCIIOTa,
e€ nmosyyeHue, GU3nUecKrue U XMMUYEeCKHe CBOMcTBa (001IHe Kak
MIpeICTaBUTEINS Kilacca KUCIIOT U cieunduueckue). VMcnonb30BaHne HUTPATOB
U cojlelf aMMOHHMSI B KaUeCTBE MUHEPAIBbHBIX Y100peHud. XUMHU4YecKoe
3arpsi3HEHUE OKPYXKAIOMIEH Cpe/Ibl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC JTOKIH,
3arpsi3HEHUE BO3yXa, HOYBBI U BOA0EMOB). Docdop, anoTponHble
Moauduxamuu Gocdopa, puznueckre u XuMudeckue cBorictsa. Okcug
docdopa (V) u pochopnas kucnora, pusnueckre 1 XUMUYECKUE CBOMCTBRA,
nosydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.
OOmas xapakrepucTrka 31eMeHToB |V A-rpymnmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIIEHUS. YTJepo/i, alFIOTPOIIHbIE
MOJU(UKAIIH, PACIPOCTPAHEHUE B IPUPOJIE, (prU3NUecKre U XUMHUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupose. Okcubl yrieposa,
uX (hpu3nYecKre U XUMHUECKUE CBOICTBA, IEHCTBHE HA )KUBBIE OPTaHU3MBI,
MOJIy4eHUE U IPUMEHEHHE. DKOJIOTHYECKUE MPOOIIEMbl, CBSI3aHHBIE C
okcugoM yriepoaa (1V), runoresa riob6aabHOro NOTEIICHHUS KIIUMaTta,
MapHUKOBBIN 3P deKT. YTosbHas KUCI0Ta U €€ CoNH, UX (pU3ndeckue u
XMMHYECKHEe CBOWCTBA, MTOJyYeHHe U MpuMeHenue. KauecTBeHHast peakius Ha
kapOoHaT-uoHbI. Mcronb30BaHne KapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIIEHHOCTH U CETTbCKOM XO3SHCTBE.

[lepBoHaYaTEHBIC IOHATHUS 00 OPTraHWYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoza (MeTaH, 3TaH, THJICH, alleTUICH, 3TaHOJI, TJIMIEPUH, YKCYCHasI




kucnota). [IpupogHbie UCTOYHUKHU YTIIEBOAOPOIOB (Yroib, IPUPOAHBIH Ta3,
He(Th), MPOIYKTHI UX MepepaboTKH (OEH3HH), UX POJIb B OBITY U
MPOMBIIITIEHHOCTH. [IoHsATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: )KUPaX,
OemnKax, yrieBoJiaXx — M UX POJIM B )KU3HHU YelIoBeKa. MaTepualbHOE €IMHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COECTUHEHUM.

Kpemnuuid, ero ¢puzndeckne 1 XUMHUECKUE CBOMCTBA, MOJIy4YeHUE U
npumenenue. CoeauHenus: KpeMHus B npupoje. O6mue mpeacraBieHus 0o
okcuze kpemuus (1V) u kpemHueBoit kuciaore. CUIHMKaThI, X UCIIOJIb30BaHUE
B OBITY, B IPOMBIIIJICHHOCTU. BakHeliue cTpouTeabHble MaTepUaibl:
KepaMHKa, CTEKJIO, IEMEHT, 0eTOoH, kene300eToH. [Ipodaembl 6e30macHoro
WCII0JIb30BAaHUSI CTPOUTENIBHBIX MATEPUAJIOB B IOBCETHEBHOW KU3HMU.
XUMHYECKUI IKCIIEPUMEHT:

u3ydeHue o0pa3loB HEOPTaHUYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX PEAKIUI HA XJIOPUI-MOHBI U HA0JIIOIEHUE
MPU3HAKOB UX MPOTEKAHUs, OIBITHI, OTpaKaoIue PU3NYECKUE U XUMHUYECKHE
CBOMCTBA TAJIOTEHOB M MX COCIMHEHUN (BO3MOXKHO MCITOIb30BaHNE
BHJICOMAaTEPHAIOB), 03HAKOMJICHHE ¢ 00pa3amMu XJIOpUI0B (TaJOTeHUIOB),
03HaKOMJIEHHE C 00pa3liaMy cepbl U €€ COeTMHEHUAMU (BO3MOYKHO
MCIOJIb30BaHUE BUEOMAaTEpUasIoB), HAOIOJeHHE Mpoliecca O0yTIIMBaHU
caxapa IIoJ IeHCTBUEM KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI, U3Y4YECHHE
XUMHUYECKHUX CBOMCTB pa30aBIIEHHOI CepHON KUCIIOTHI, IPOBEICHUE
Ka4yeCTBEHHOW peaklny Ha CylIb(aT-uoH U HAOIIOICHUE TPU3HAKA €&
MPOTEKaHUs, O3HAKOMIIEHHUE C (PU3NUECKHUMH CBOMCTBAMU a30T1a, hocdopa u
UX COCIMHEHMM (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPHUAIIOB), 0Opa3iaMu
a30THBIX U (pochopHBIX ynoOpeHuil, moydyeHue, coOupanue, paclo3HaBaHUE
U U3y4YEHUE CBOMCTB aMMHMAKA, IIPOBEICHUE KaUECTBEHHBIX PEAKIIMM HA HOH
aMMOHUA U (ocdaT-uoH U U3yYSHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C ME/IbIO (BO3MOXKHO
UCIOJIb30BaHUE BUCOMATEPUAJIOB), U3YUEHUE MOJIENIEH KPUCTAIITHIECKIX
peméTok anMasa, rpadura, pyepeHa, 03HAKOMIICHHE C POLECCOM
azicopOLIMK PacCTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MIPOTUBOTIa3a, MoJIyueHue, coorpanue, paclio3HaBaHUE U U3Y4YEHHUE CBOICTB
YTJIEKHUCIIOTO Ta3a, MPoBeIeHHE KayeCTBEHHBIX PEaKkIMii Ha KapOoHaT U
CUJIMKAT-UOHBI U N3yYEHUE IPU3HAKOB MX ITPOTEKAHUs, 03HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHON IPOMBIIIIIEHHOCTH, PEILIEHNE YKCIIEPUMEHTAJIbHBIX
3a1a4 1o TeMe «BakHelne HeMeTaIbl ¥ UX COCIUHEHHUSI.

Mertaisl ¥ MX COEIMHEHUS

OO01mas xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
uX nonoxkeHus B [lepuonnueckon cucreme XuMHIeckux aneMeHToB Jl. U.
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTajuioB. Merayuinueckas CBA3b
U METAJUIMYECKasl KpUCTAJINYeCKas peleTKa. DJIEKTPOXUMUYECKHUI P
HaIpsDKEHUN MeTauioB. PU3MYEeCKue U XUMUYECKUE CBOMCTBA METAJLIOB.
OO6u1re ciocoObl mosyyeHust MeTayu1oB. [IoHsATHE 0 KOPPO3UK METAIIIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT Koppo3uu. CriaBsl (CTallb, YyT'YH,
TIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.
[I{eounbIe METAIUIBL: TIOJIOKEHUE B [leprnonyeckol cucreMe XuMHYECKUX
anemenToB J[. 1. MenzeneeBa, cTpoeHHE UX aTOMOB, HAXOXKIEHUE B IIPUPOJIE.
duznyeckue U XMMHUYECKHEe CBOICTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI
Y TUJIPOKCHJIBI HaTpUs U Kanus. [I[puMeHeHune menoYHbIX METauIOB U UX
COECIMHEHU.

[[lenoyHO3EMENBHBIE METAJUIBI MATHUM U KaJIBLIUI: NIOJIOKEHUE B
[Tepuonnueckoit cucreme xumuueckux 3yemMeHToB [1. 1. Menneneena,
CTPOEHHE UX aTOMOB, HaXO0KJI€HUE B Npupoe. PU3NUECKUE U XUMHUECKUE
CBOMCTBa MarHus v KaJbliusl. BaxxHeimme coequueHns KanbIus (OKCHI,
THJIPOKCHU, COH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

AnmroMuHUI: nosI0kKeHue B [lepronueckoi cucteMe XUMUYECKHAX JIEMEHTOB
J1. 1. MenieneeBa, CTpOCHHE aToMa, HaxOxkaeHue B npupoae. dusnyeckue u




XUMHUYECKHUE CBOMCTBA allfoMUHUS. AMGDOTEpHBIC CBOMCTBA OKCHIA U
TUIPOKCHU/IA ATFOMUHUSL.

Keneszo: nonoxenue B [lepuoanyueckoit cucreMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XKICHUE B ipupoae. Puznueckue u
XUMHUYECKHUE CBOMCTBA XKeme3a. OKCHabl, THAPOKCUIBI B comnu xenesa (1) u
xenesa (l11), ux cocras, cBOICTBa U MOJy4ECHHE.

XUMUYECKUH IKCIIEPUMEHT:

O3HaKOMJIEHHE ¢ 00pa3IaMy METaJJIOB U CIUIABOB, UX (pU3MUECKUMHU
CBOMCTBaMHU, U3YUYEHUE PE3YIBTATOB KOPPO3UU METAILIIOB (BO3MOXKHO
HCII0JIb30BaHUE BUEOMATEPHUAIIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCHIA
KaJIbIUsl ¥ HATPUS C BOJOU (BO3MOKHO HMCIIOJIb30BAHUE BUJICOMATEPHAIIOB),
HCCIIEA0BAHUE CBOMCTB XKECTKOM BOABI, IIPOLIECCA TOPEHHUSI JKEIIE3a B
KHCIIOpo/ie (BO3MOXKHO HUCIIOJIb30BAHUE BUICOMATEPHUAIIOB), TPU3HAKOB
IIPOTEKAHNS KAUECTBEHHBIX PEAKIIUN HA MOHBI: MAaTrHUS, KaJlbLIMsl, aTFOMUHMUS,
nuHka, sxxenesa (1) u xenesa (I11), menu (1), HabnroneHue u onrcanue
IIPOLIECCOB OKpAIIMBaHMs IJIAMEHN MOHAMU HATPUs, KalIKsl U KaJlbLus
(BO3MOYKHO HCIT0JIb30BAHHUE BUJICOMATEPHAIIOB), UCCIIeJOBaHIE aM(DPOTEPHBIX
CBOMCTB rMIPOKCUA ATFOMUHUS U TUAPOKCUIA LIMHKA, PELLIEHUE
SKCIIEPUMEHTAIBbHBIX 33/1a4 10 TeMe «BaxkHeie MeTabl U uX
COETUHEHUS.

XuMUs U OKpyKarolas cpeaa

BemectBa n Matepuansl B IOBCEIHEBHOM KU3HU YenoBeka. bezonacHoe
UCIOJIb30BaHKE BEIIECTB U XMMHUECKUX peakiuii B ObITy. [lepBas moMorb
IIPU XUMUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOe 3arpsi3HeHUE OKpYsKarolei cpebl (peaesibHas JOmyCTUMast
KOHLEeHTpauus Beuiects, naiee — [1/1K). Poias xumuu B perienun
HKOJIOTHUECKUX MPOOIeM.

XUMUYECKUN IKCIIEPUMEHT:

u3ydeHue o0pa3ioB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIC
MaTepuasbl).

Me:xnpeaMeTHbIE CBSI3U

Peanu3zanus MeXnpeaMeTHbIX CBA3€H pU U3y4yeHUU XUMUU B 9 Kitacce
OCYILECTBISIETCA Yepe3 UCTIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX
MOHATHUM, TaK U TIOHATUH, SIBISIOIINUXCS CUCTEMHBIMH JUIsI OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO--HAyYHOT'O LIUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE OHATHS: HAyYHBIN (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CUHTE3, KJIacCU(PUKAIH, TIEPUOIUIHOCTD, HAOIIOICHHE,
9KCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBII
3¢ (deKT, TEXHOIOTHsI, MAaTEpUaJIbL.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI,
PaaMoaKTUBHOCTb, MOJIEKYIIA, MEKTPUUECKUH 3apsill, IPOBOJAHUKH,
MOJIYIPOBOJTHUKH, JUDJIEKTPUKH, OTOIEMEHT, BELIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHHE BEUIECTBA, I'a3, paCTBOP, paCTBOPUMOCTb,
KpUCTAJITINYECKasl pelIéTka, CIUIaBbl, PU3NYECKUE BEIIUYUHBI, €IMHULIBI
U3MEpEHUs, KOCMUUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE€31b1, CoJHIIE.
buonorus: porocunres, gpixanue, ouocdepa, skocucTemMa, MUHEpAIbHbIE
ya00peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TTOPO/IbI, ITOJIE3HBIE
HCKOIIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.
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