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COAEPKAHUE YYEBHOI'O IPEIMETA «XUMMUS»

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHMUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi A0JI1 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYHU, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkejie3a ¢ pactBopoM coyi meau (11),
U3Y4YeHUE CIOCOOOB PA3JCICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ieMeHT U MpocToe
BemecTBo. Haxoxnenue kucimopoia B mTpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aioTporiHasi Moau(uKanus KUuciaopoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBINIEHHBIE PAaCcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W WU3YYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IIETIOYCH,
u3ydyeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBbHBIX 3a/lad 1Mo TeMme «BakHeilne Kiacchl HEOPraHMYEeCKHUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMUUYECKUX dJeMEeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JiIuHHONepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WyecKUil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsi/i, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLUI U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUUYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakiuii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUMA C  HCHOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUsI MPOTEKAHUS peaKid HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSITHE O THApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JHCCOLMAMU KHCIOT, IIEJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJydYeHHUE, NMpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CcBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XUMHUYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W cChenupuieckrue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ cCoeIMHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, oMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYEeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ colM, uX (PU3NYECKUEe U XUMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepadoTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )KMpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIICHHOCTH. BaxxHelne CTpouTeNbHble MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawmue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPHUAIIOB),
O3HAKOMJIEHWE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyb(dar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3ZMOXKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAHNE BUJICOMATEPHUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnel: nosnoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpuss W Kanusa. [IpuMeHeHne WEeno4YHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUEeCKUe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kaublus. BaxHeilinve coequHEHUs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(POTEpPHBIE CBOMCTBAa OKCHIA U THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aToma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMHUHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4 M0 TeMe «Baxxnenime
METAaJlJIbl U UX COCIMHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas TO0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmuuwie céa3u:



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIE, TOILJIUBO, BOJIHBIE pECypCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IPEIMETA «XUMMUSA»

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUI0, TOHWMAaHWsS 3HAYEHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(pOpMAIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJa4, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,



UHTEpeC K OOY4YeHHUI0 U TMO3HaHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CcaMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTA COOJIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYeHHIO ITpodeccuii u Tpyaa pa3InyHoOro poja,
YBAXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS
npaBuil 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIe
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHBIC yYeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpblE OOecneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJTAHUPOBAHUIO M OCYIIECTBIECHUIO Y4YEOHOM
JEATEIIbHOCTH.



Ilo3HaBaTe/1bHbIE YHHBeEPCcAIbHbIE YieOHbIE 1eiiCTBUA

ba3oBble 1ornyeckue aeficTBuA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHWI: PACKpBIBaTh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHSTUA JJI1 OOBSICHEHUS OTJCNIbHBIX (PaKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYEHUS,
CTPOUTH JIOTUYECKHE pacCyk AeHUS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCe IMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MTPEICTABICHUS —
XMMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHuYeckas (opMmyna U ypaBHEHHUE
XUMUYECKON pEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 337a4, C YYETOM
3THX MOJENBHBIX IMPEACTABICHUI BBIBISTh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIINH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSAX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUS:

YMEHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHl B KAaY€CTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKE B KaueCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHre OImbiTa IO IUJIAHUPOBAHUIO, OPraHU3alldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJibTar, PopMyIHpoBaTh 000OILIEHUS U
BBIBOJIbI IO pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(OpPMAIHIO
pa3NUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJy4aeMy0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAsl JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATh Pa3iuyHble METOJAbl M 3aMpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIa, TPUOOPETEHUE OIbITAa B
o0nacTh  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANBbHYIO (DOpMY TIpeAcTaBieHUs] HHPOpMALUU U



WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOXKHBIMHA CXEMaMH, JharpaMMmamu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIOJIb30BaTh MW AaHAJIW3MpPOBaTh B IIpolecce Y4YeOHOU W
UCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJe auajora W (WJIM) IUCKYCCHH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TI0KEHHOM 3a1a4H;

YMEHHsSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  pe3yJlbTaThl  MMO3HABATEIHHOM
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJaTh TPE3CHTAINIO
pe3yIbTaTOB BBHIMIOJIHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HMCCIIEJOBATENBCKON  JEATENBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JCHCTBUM, OINpEACICHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHUE CaMOCTOSITENILHO OMPENeNsITh IENH JEATeNbHOCTH, TUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeILHOCTh, BBIOUpaTh Harbosee d3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVCTBUM TPHU BBINOJHEHUM 33JaHAM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1IN, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATHh KOHTEKCTHI, IPE/jIaraeMbIe B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB II0 OCBOSHHIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIUMHCS HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM obnactu  «XUMHS», BUIBI
NESATENIbHOCTH TIO0  TOJYYEHHI0 HOBOTO  3HAHWA, €ro  HWHTEPIPETalluy,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHSATHH: aTOM, MOJICKYJa,

XUMHYECKUNA DJIEMEHT, TPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMEChH
(omHOpPOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U



MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBast A0Js1 XUMUYECKOTO AJIEMEHTA B COSAMHEHUU, MOJIAPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccudukanus peakuuid: peaxiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKIINH, TeTUIOBON IPPEKT peaKiluH,
PO aTroma, JJIEKTPOHHBIM CJIOH aroma, aTOMHas OpOUTanb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSIpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PAaCTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYECKHX IOHATHA H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONpPENENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTraHWYECKUX COCIUHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX NOJIOKEHMS B Ilepmoanueckoil cucreme,
3aKOHOB COXPAaHEHHUsS! MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaONMuHyro ¢dopmy Ilepuoandeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATHS «rJaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OosbllIie TNEpPUOAbl, COOTHOCUTH OO003HAUEHMsI, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xxumudeckux odsemeHToB [ U.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeiejIeHUe UX M0 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLUIUMX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOILIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMU MOJEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpPALIEHUNA B
Pa3JIMYHBIX YCIIOBHSIX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢opmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PeaKinu;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIH3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aIlnio, KIIacCU(PHUKAIIUIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAyYHbIE METOJbI
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIUPOBAHUE, IKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CIENOBAaTh  IpaBWJIaM  IMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7abopaTopHBIM  000pYJIOBaHWEM, a TaKXKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMPEICIEHHON MACCOBOM JOJIENM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, heHondTarent, METHIOPAHXK U JPYTHE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM 3(P(DEKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMbIE pEaKLMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKas), KPUCTAUIMYECKass peleETKa, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO IOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY IS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPENIEIIATh BaJIGHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IWHEHUN 1o ¢GopmyiaM, BHUJ XUMUYECKON



CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsii MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHWE: OIKCHIBATH U XapaKTepu30BaTh
tabnmmunyio Gopmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», manbie ¥ OOJdbIIME TEPUOIbl, COOTHOCUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] s1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpesielieHne HUX 10 DJIEKTPOHHBIM  CJIOSIM), OOBICHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEII[ECTB, MO TEIJIOBOMY 3(P(dEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHUCIICHHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBJIAITh YPAaBHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEJBHYIO MOJICKYJISIPHYIO M MOJISIPHYHO  MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coONM0OaTh  MpaBuUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOH W
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 110 BBINOJHEHUIO



7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJNYYEHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIECKUCIIOTO ra3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, cuwiIMkar-, cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OIEPAIIMN MBICTUTEILHOW NEATEIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H

MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Tema Koauyec BuapijgesiTeJJbHOCTH JJIeKTPOHHbIE
Ne /i BO (uudposbie)
aKaJem,
wacoB Opa3oBaTe/ibHbIEpecy
pChbl
BBenenne 10,
I1P-3

1. XWMHS KaK 4acTh 1 PackpeiBaTh cMbIcK H3ydaembix  |https://m.edsoo.ru/ffOd
€CTEeCTBO3HAHUA. XUMUS- NOHATHIA. PacKkpbIBaTh poib XUMUU 210c
HayKa O BEIEeCTBaX, UX B IIPUPOJIE U J)KU3HU YeJIOoBeKa, eé
CTPOCHUH, CBOICTBAX U CBSI3b C IPYTUMHU HayKaMH.

IpEeBpaIIEeHHIX

2. MeTobl H3y4eHUsT XUMUH 1 CrnenoBarh alropuT™Mam https://m.edsoo.ru/ff0d
(HabmroieHne, omucaHue, HCIIOJIL30BAHHUS 227¢
M3MEpeHHne, SKCIIEPUMEHT, OKCTIEPUMEHTAIBHBIX METOJIOB —

MO/JICIIUPOBAHUE). HaOJIIOACHUS M SKCIIEPUMEHTA.

3. [IpeBpatieHus BemecTs. 1 |HazsBaTh TPOCTBIE M  CIIOXKHBIC
dusnueckre U XUMHUYECKHE BELIECTBA. CaoiicTBa BEIIECTB.
SIBJICHHSL. PaznuuaTh ¢busnyeckue u

XIMHAYECKHE SBICHUS.

4. ArperaTHbI€ COCTOSHHUS. 1
[TonsiTne 0 XuMuueckom
aHaJM3e M CHHTE3E.

5. [TpakTryeckas padora Nel 1 |CnenoBath npaBmiam moss3oBanus| https://m.edsoo.ru/ffOd
«IIpaBuia TEXHUKHU XUMUYECKOH MOCYAOU U 23dc
0€30MaCHOCTH U HEKOTOpbIE n1abopaToOpHBIM 000pyI0BaHUEM, A
BUJIBI pa0OT B XUMHUYECKOU TaKXXe MpaBuiiaM 0OpareHus ¢
naboparopun (kabUHETE XUMUYECKUMH BEIIECTBAMU B
XUMHH)». COOTBETCTBUH C HHCTPYKIIHEH




HaOmronaTe ¥ OMUCEIBATE 00BEKTHI
IIPH MPOBEICHUH JICMOHCTPAIUH U
J1a00PATOPHBIX OMBITOB TIO
H3YYCHHUIO PU3NICCKUX CBOMCTB
BEIIIECTB, CITIOCOOOB pa3/IeICHUS
CMeceH BEIIECTB.

6. [IpakTrueckas padota No2 1 |CnenoBarb npaBuiiaM MOJIb30BAHUS
o Teme «Habmonenue 3a XUMUYECKOU MOCYI0M U
TOpsIIel CBEYOM» 1a060paTOPHBIM 000PYIOBaHHUEM, A

TaK)Ke MpaBUiiaM O0paIeHUS C
XUMHYECKHMH BEIECTBAMU B
COOTBETCTBUU C UHCTPYKLIUEHN

HaGiro1aTeh 1 onuchiBaTh 0OBEKTHI
IIPH MPOBEICHUU JIEMOHCTpAUi U
1a60PaTOPHBIX OMBITOB IO
U3YYECHUIO (PU3NYECKUX CBOICTB

BEIIIECTB, CITIOCOOOB pa3/IeIICHUS

cMecel BEIECTB.

7. Yuctele BemecTBa U cMecu.| 1 Pasnuuath uncTeie BemectBa u  |https://m.edsoo.ru/ffod
[TpupoHbIe cMecH: BO3IYX, CMecCH; OJTHOPOIHBIE U 26ca
MIPUPOHBIN ra3, He(Th, HEOJIHOPO/HBIE CMECH.

MIPUPO/IHBIE BOJIBI
DuU3NYECKUE SBIICHUS -
OCHOBA pa3JICICHUS
CMECEH.

8. [IpakTuueckas paborta Ne3 1 |CnenoBarh nmpaBuiiaM MOJIb30BAHMS
"AHanu3 noyBsl" XUMHYECKOHU ITOCYJI0U U

mabopaTOpHBIM 000PYIOBAaHUEM, 2

TaKKe MpaBUiiaM O0paIeHUS C
XUMHYECKHMH BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIHEH

Hab6mronate n onuckiBaTh OOBEKTHI
MIPH POBEJICHUH JICMOHCTPAITUH U
71a00paTOPHBIX OIBITOB 1O
M3YYCHUIO PU3NYECKUX CBOICTB
BEIIIECTB, CITIOCOOOB pa3/IeeHUs
CMeCeM BEILECTB.

9. ATOMBI M MOJICKYJIBL. 1 Pa3nuyath MOHATHS aTOM U https://m.edsoo.ru/ff0d

Morekyia. COCTaBIsTh MOJICIH 2a6c¢

MOJICKYJT BEIIECTB.

10. 3HaKU XUMHUYECKUX 1 |Pasauuarh MOHSATHS xumuaeckuihttps://m.edsoo.ru/ff0d2b
NJIEMEHTOB. XI/IMI/ILICCKI/IC PICEMCHT )51 BEIICCTBO. HaseiBaTee8
(l)opMy_]]BI' q)OpMI)I CYII€ECTBOBAHNUA XUMHWYCCKOT'O

BIIEMEHTA.
ATOMBI XUMHYECKHX 13,
3JIEMEHTOB. KP-1

11. ATtoMbI Kak (popma 1 |OOBscHsTh cymHOCTh (huznyeckux [https://m.edsoo.ru/ff0d
CYIIECTBOBAHHS XUMHYECKUX U XUMHYECKUX SBJICHUN C TOUKU 2d50
anementoB. CTpoeHue 3peHUsi aTOMHO-MOJIEKYISIPHOTO
aToMa. YVUCHUS.

12. W3MeHeHne yncia 1 OOBSACHATH U3MEHEHHE YHCITA

OJICKTPOHOB Ha BHCIITHEM
OJICKTPOHHOM YPOBHC aTOMa

IIPOTOHOB B Siipe — 00pa3oBaHNe

HOBBIX XUMHYCCKUX 3JICMCHTOB,




XHUMHUYCCKOI'O 3JIEMCHTA —
06pa30BaHI/Ie TIOJIOKUTCIIBHBIX|
" OTPpULATCIBHBIX NOHOB.

M3MEHEHHUE YUCIia HEHTPOHOB B SIIPE —
obpaszoBanue M30TOIOB. M30TOIBI Kak
Pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOT0 MJIEMEHTA.

13. CocTaB aTOMHBIX SIIEP [Tonumatsb ctpoerue aromuoro |https://m.edsoo.ru/ff0d
(IpOTOHBI, HEUTPOHBI). A11pa, COCTaBIATh U pa3andaTb 2eae
N3oromsl. (hOpMyIIBI H30TOTIOB JIEMEHTA.

Hemoncrpauuu. Mojaenu
aTOMOB XUMHYECKUX
JJIEMEHTOB.

14, [Tepunoanueckuii 3aK0oH U [MouumMaTth cTpykTypy IICXD. https://m.edsoo.ru/00ada
HEPHOIUYUECKAs CUCTEMA [1C xak cnpaBo4yHOE ocoOue. 52C
XUMHNUYECCKUX DJICMCHTOB HaxoauTp 3Ha4YeHUS OTHOCUTEIBHBIX
I[,I/I,MeH;[eﬂeeBa Macc aTOMOB U CYATATh Maccy
JdemoncTpanmu. MOJIEKYJI.

[lepuoauueckas cucrema
XUMHYECKHX 371eMeHTOB /1.
N. Menneneesa.

15. [Iepnonnueckas cucrema OOBACHATH (PU3NYECKUI CMBICI
XUMHYECKHX JJIEMEHTOB HOPSIIKOBOTO HOMEpA dJIEMEHTa,

JA.N.Menneneena: HOMepa TPYIIbBI, HOMepa Teproa.
CTpOEHHE aTOMOB, Ha3ssiBath 11 OOBSCHATH TPUYHHBI
(buznyecKuit CMbICIT M3MCHCHHSI CBOMCTB XHMHYIECKHAX
MOPSAAKOBOI'0 HOMEPA, 3JIEMEHTOB B IEPUOIAX U TPyIIIIaXx.
HOMEpa TPYIIIEI, HOMepa
nepuoja.

16. CtpoeHue 371eKTPOHHBIX XapakTepu3oBaTh CTPOCHHE https://m.edsoo.ru/00ada
0001109€K aTOMOB TIEPBBIX ANEKTPOHHBIX 000JI0YEK aTOMOB 6bc
20 »51eMEHTOB aneMeHTOB 1-20. OGBSICHSTh MTOHATHS
MEePUOINYECKON CUCTEMBI 0 3aBEPIIIEHHOM U HE3aBEPIICHHOM
JA.N.Menneneena ANIEKTPOHHBIX YPOBHSX. [T0SCHATH

MEXaHU3M 00pa30BaHUSI MOHOB
aTOMaMH METaJIOB M HEMETAILIOB.

17. KauecTBeHHBIN 1 HaspiBath o6o03HaueHus xumudeckuxhttps://m.edsoo.ru/ff0d2a
KOJINYECTBEHHBIA COCTAB DIIEMEHTOB. OO6BsACHATHEC
BEIIECTBA. HpOCTbIe u MPOUCXOXKICHUC Ha3BaHUY]

CIIOYKHEIE BEIECTBA. XMMHUYECKHX JJIEMEHTOB.
Pa3nuyars MOHATHS XUMUYECKast
dhopmyna, uHIEKC, KOIDDUITUEHT.
3anuceiBaTh M YUTaTh (OPMYIIBL.

18. OTHOCHTEIbHAS aTOMHAs U PaccuuThiBaTh 3HAYCHHS https://m.edsoo.ru/ff0d
MOJICKYJISIpHAs MaCCHhI. OTHOCHUTEJIbHBIX aTOMHBIX U 323c
ATOMHAsI € TMHUIIA MACCHI. MOJICKYJISIPHBIX aTOMHBIX Macc.

19. MaccoBast 107151 2IeMeHTa B PaccuutbiBaTh Ha ocHOBe (opmy:t |https://m.edsoo.ru/ffOd
Beuectse. [IpoBeaenue 3HAQUYE€HMS] MAaCCOBOM J10JIH 350c
pacueToB Ha OCHOBE anemeHTa. [loHUMaTh CMBICT
dbopMyI: MaccoBast 10J1s MTOHATHS MacCOBast JOJIsI dJIEMEHTa
JJIEMEHTA B BEIIECTBE. B BEIIECTBE.

20. BaneHntHOCTS. CocraBnsitb Gpopmysbl OMHAPHBIX

BEIIICCTB 10 BAJICHTHOCTH U
OTIpEeETSATh BAICHTHOCTH I10
dbopMynaM BelIecTB.

21. PacueTts! BaneHTHOCTH CoctaBnsaTh GpopMyIibl OMHAPHBIX

9JICMCHTOB B BCUICCTBE.

BC€IICCTB IO BAJICHTHOCTHU U




ONpeCACIAAThL BAJICHTHOCTD 1O
dbopmyaM BEIECTB.

22.

O06001menue u
cHCTeMaTU3aIus 3HaHUH 10
TeEME «ATOMBI XUMHUYECKHAX
DJIEMEHTOB".

O0600marh U cCUCTEMAaTU3UPOBATH
TOJTyYCHHbIC 3HAHUSL.

23.

Kontponbnas padora Nel
110 TeME «ATOMBI
XHUMHYECKHUX DJIEMEHTOB".

HN3menenus,
npoucxoasimme ¢
BelleCTBAMM.

10,
KP-1

24.

XUMHYeCKUe PeakuH.
VYcnoBus 1 NpU3HAKH
IMPOTCKAHUSA XUMHUYCCKUX
peaxkuuii. CoxpaHeHue
MAacChl BEIIECTB MPH
XMMHYECKUX PEaKIHsX.

KnaccudunupoBarh XuMU4YeCKHE
pEaKIMu, pa3IruaTh Ha CXeMax.
[Tonumarte cyTh 3akoHa
[TocTostHCTBA cOCTaBa BelecTBa

https://m.edsoo.ru/ff0d
2eae

https://m.edsoo.ru/ff0d
3al6

25.

XUMHYECKHE YpaBHCHU:L.
3aKOH NOCTOSHCTBA
CoCTaBa BCIICCTBA.

PaccraBiarh k03 UIIMEHTH B
YPABHEHHSIX XUMUYECKUX PEAKIIHUH.

https://m.edsoo.ru/ff0d
3b88

26.

Tunsl  XUMHUYECKHX
peaKkuuid.
Knaccudukanms
XUMHYECKHUX
peakuuii
pa3IMYHbIM
IIPU3HAKaM: YUCIYy H
COCTaBy  MCXOJHBIX
BELICCTB U
MIPOJIYKTOB pPEaKIINH;
U3MEHEHHUIO CTEIECHU
OKHUCJIEHUSI ~ aTOMOB
XUMHYECKHUX

3JIEMEHTOB;

MOTJIOIEHUID  WJIH
BBIJIEJICHUIO SHEPTUU.
ITonsaTHE O CKOpOCTH
XUMHYECKHX

peakiui.

KaranmsaTopsl
JdemoncTpauun. [Ipumepst
XUMHUYECKUX SIBJICHUM:
NIEKTPOJIA3 BOJBL.

10

Knaccupunuposars XumMuyeckue
peakuu. XapakTepu3oBaThb
peaxkuy Mo pa3IuyHbIM
IIPU3HAKaM U OIPEAEIATh
KJ1acCU(PUKALMOHHBIE TPYIIIIBI.

https://m.edsoo.ru/ff0d
37fa

27.

Peaknuu coenuHeHus.
[ernoukn mepexoa0B.
Jemoncrpanuu. [Tpumepst
XUMAYECKHUX SIBIICHHIA:
ropenue maruus, ¢pocdopa
JlaGopaTopHbIie

onbIThl. OKucieHue
MeId B IUTAMEHH
CIMPTOBKH WIN

Knaccudpunuposars XumMuyeckue
peakuuu (1o YUCIy U COCTaBY
pearupyromux 1 o0pa3yromuxcs
BeuiectB). Ilucars ypaBHeHUs
peakuuii COeIMHEHUS.

https://m.edsoo.ru/ff0d
3f34




TOPEJIKH.

28.

Peaknuu 3amemenus. Pan
AKTUBHOCTH MCTAJLIIOB.
Jdemoncrpauuu. [Tpumepst
XUMHYECKNX SBJICHHUI:
B3aHMOJIECICTBUE
pa30aBICHHBIX KUCIIOT C
MeTaJJIaMH.
JlabopaTopHble

ONbITBHI. 3aMeIIcHUe
MeIu B  PacTBOpE
xmopuga wmeaun (1)
JKEIIE30M.

KnaccudumnupoBats XuMuueckue
peakiuu (110 YMCIIy U COCTaBY
pearupyromux u 00pa3yronmxcs
BemiectB). Ilucate ypaBHeHUs
peakuuii 3amenieHuss. OObICHAT U
MIPUMEHSITH Psii AKTHBHOCTH
METAILIOB.

https://m.edsoo.ru/ff0d
3f34

29.

OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIE
peakuuu. OKUCIUTEND U
BOCCTAHOBUTETIb.
JdeMoHcTpanum.
B3aumopelictBrue IMHKA C
CEpoil, COJIIHOM KHUCIIOTOM,
xmopugom meau (I1).

OOBIACHATDH MOHATUS "OKUCIUTED
M BOCCTAaHOBUTEIL'", HAXOIUTh
OBP cpenu npencraBieHHbIX.

30.

CocTtaBnenue ypaBHeHUH
OKHCITUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEaKINit
METOJIOM 3JIEKTPOHHOTO
Oananca.

CocTaBiTh IEKTPOHHBIN OaaHc,
HaXOAUTh KO (HUITECHTHI B
ypaBHeHus OBP.

31.

PactBopenue. PacTtBopsl.
Peakuuu nonsoro ooMeHa.
JdeMoHcTpanum.
IIpumepsl XUMHUYECKUX
SIBJICHUI: a)
B3aUMOJICHICTBUE COJISTHON
KHUCJIOTBI C MPaMOpPOM WJIU
MenoM; ©0) TomydyeHue
ruapokcuaa meau (I1); B)
pacTBOpeHue
MIOJIyYEHHOTO THUAPOKCUAA
B KHUCJIOTaX; r)
B3aUMOJICVICTBHE  OKCHJIA
meau () ¢ cepnoit
KHCJIOTON pu
HarpeBaHUu;
JlabopaTopHble

ONBbITHI.

[TomyTHEHME
U3BECTKOBOM  BOJIBI

oT BBIJIBIXaEMOTO
YIIEKHUCIIOro  rasa.
[Tonyuenue

YTIIEKHUCIIOTO rasa
B3aUMOJIEVICTBUEM

COJIbI M KUCJIOTBHI.

OOBSACHSTH CYIIHOCTb peaKIuii
oOMeHa. COCTaBISTh ypaBHEHHS
XuMu4ecKux peakuuil. [loscHATh

peaKlUyd HEUTpaln3aluy KaKk YaCTHBIN
CITy4aii peakiuii oOMeHa.
[lepeuncnarp ycnoBus TeUeHUS
peaxiuii Mexay pacTBOpaMH KHCIIOT,
LIEJI0YEN U COJIEW 10 KOHIIA.

https://m.edsoo.ru/ff0d3f
34

32.

O0600111eHE U

O06001aTh U cUCTEMATU3UPOBATH




cucTeMaTHu3alus 3HaHuH 110
TeMe «3MeHeHus,
MPOUCXOASIINE C
BEIIECTBAMU»

MOJIYUYCHHBIC 3HAHUS.

33. | KonrponbHas paboTta Ne2 1 https://m.edsoo.ru/ffOd
o teme «M3MeHeHus, 4290
MPOUCXOASIIUE C
BEILIECTBAMM Y
XuMnyeckasi CBsi3b. 15,

IIpocThle BemecTna. KP-1

34. CtpoeHue MoJIeKyI. 1 KinaccudumupoBarh XUMHUECKYIO
Xumuueckas cBsi3b. THIbI cBs3b 10 TUNaM. OOBICHITH Ha
XMMHYECKUX CBS3EM. MpUMEPAX OTINYUS MEXAHU3MOB

o0pa3oBaHMs pa3HbIX TUIIOB
CBsA3EH.

35. HNonnas cBs3b. 1 [ToHuMaTh MeXaHU3M 00pa30BaHUS
HOHHOH CBs13U. COCTaBIATh CXEMBI
00pa30BaHMsI HIOHHBIX COCTUHCHUIN

36. KoBanenTnas (nosisipHas u 1  |OGwscHsATH MEXaHHU3MB]
HEMNoJISIpHAas CBS3b). B3aMMO/ICHCTBHE ATOMOB 3JICMEHTOB-
[TonsiTue o crenenu HEMETaJUIOB ~ MEXIy  Co0oi  —
OKHCJICHUS. oOpa3oBaHME  MOJIEKYJI  HPOCTHIX

BEIIIECTB. CocTtaBnAare CXEMB]
00pa3oBaHMs JBYXaTOMHBIX MOJICKYJ]
H2, Cl, Nz, Sa. OOwsicHATH
B3aNMOJICHCTBHE

HEMETAIJIOB ~ MEXIy  CO0OH  —
00Opa3oBaHME  MOJICKYJT  CJIOYKHBIX
BEIECTB. DIEKTPOOTPULATEIHLHOCTb.
Cxembl obOpazoBanust mojekyn HCI,
H.0, NHs. DONeKTpOHHBIE u
cTpyKTypHBIe (opmyinsl. Ilonstue 06
0 U KOBaJICHTHOM TMOJISIPHOM CBA3H.

37. Baskueiimue npocToie OOBSICHATH CBOMCTBA MPOCTHIX
BEILIECTBA - HEMETAJLIBI, BEILIECTB HA OCHOBE CTPOCHUS
00pa3oBaHHbIC aTOMaMHU aToMa W THUIIa CBS3H.
KUCIIOPO/a, BOJOPO/Ia, a30Ta,
cepsl, ocdopa, yraeposa.

38. CocraBiieHre cxeM 1  |TIucaTb 71EKTPOHHBIE U CTPYKTYPHBIE
00pa3oBaHMs KOBaJIEHTHOU ¢dopmynbl. OOBSICHATH OHITHE
CBSI3U B BEILECTBAX. KPaTHOCTh XUMHUYECKOH CBSI3H.

39. Mertamnmuueckas CBSI3b. 1 OOBACHATH B3aUMOJCHCTBUE ATOMOB

3IIEMEHTOB-METAJIOB MEXKITY COO0H —
00pa3oBaHHe METAJUTHUECKUX
KpucTayuioB. COCTaBIATH CXEMBI
METAJUTMYECKON CBS3U, OOBSCHATH
MOHSITHE "2JIEKTPOHHBIH rasz".
40. [MonoxeHne METAIIOB B 1 XapakTepu3oBaTh MOJIOKECHHE

[IEPUOTUYECKON CUCTEME
XUMHUYECKUX IEMEHTOB.
Baxkneimme npocteie
BEIIeCTBA — METaJLIbI.
JdemoHcTpanmu.
Konnekuuu Merasmios.

aneMeHToB — MeTasuioB B [ICXD.
[Mucatk cxembl CTpOEHHUSI aTOMOB
METAJIIOB, JIEKTPOHHBIE (POPMYJIIBI
CTPOEHHS aTOMOB METAJIJIOB..
HazpiBaTh Qusudeckne cBoicTBa

MCTAJIJIOB — IMPOCTLIX BCHICCTB.




4]. MeranyecKue u 1 |O0bscHATH OTHOCHTEIIBHOCTH|
HeMEeTaJUINUYeCKHue CBOMCTBA MOHATUN «METAJUI» U «HEMETAILII.
IIPOCTBIX BEIICCTB.
42. ['eHeTHYECKHE PSIbI 1 CocTaBisATh T€HETUYECKUE PSIBI.
MCTaJIJIOB U HEMETAJJIOB. PeH_IaTB OEIIOYKU XUMHNYECCKUX
MIPEBPAILCHHI.
43. [TocrostnHas ABorapo. 1 [Tomumares moHsTus "kommuectBohttps://m.edsoo.ru/ffOd
KonunuecTBo BemecTsa. BelllecTBa'", eAUHUIBI ero u3Mepenus:5230
MOJ'IB. I[eMOHCTpaIH/II/[. IMHUJINMOJIb, MOJIb, KMOJIb.
Hekotopbie MeTauib! 1 [locrosiHHast ABoraapo.
HEMETaJTbl KOJINYECTBOM
BellecTsa 1 MoJb.
44, MousipHas macca. 1 OOBACHATH 3HaYEHNE MOJISIPHON
MAacCCBI, €JIMHUIIBI U3MEPECHHUS.
45. Mousipabiii 00BEM 1 OOBACHATH MOJIIPHOTO 00BEMA,
ra3000pa3HbIX BEIIECTB. €IMHULIBI H3MEPEHUSL.
demoncrpauuu. Mozeinb
MOJIIPHOTO 00beMa
ra3000pa3HbIX BEIICCTB.
46. PacueTsl ¢ HCTIOIB30BAHHEM 1 |PaccuurteiBaTh 3HAYCHHWE MOJISIPHOM
MOHATUU «KOJIUYECTBO MaCCBI 10 (1)0pMynaM BCIIICCTB.
BCIIECTBa», «MOJISIpHAs MI/IHHI/IMOJIHpHaﬂ u  KWIOMOJIApHasd|
Maccay, «MOJISIPHBIA 00beM MacCel
Tra30oB», «IIOCTOsSIHHAs1
ABoraapoy.
47. O0600111eH1E U 1 O06001maTh ¥ CHCTEMATHU3UPOBATH
crcTeMaTHU3anus 3HaHUA 110 MOJTyYEHHBIC 3HAHUS.
TeMe «XHUMHUYECKast CBS3b.
ITpocThie BemecTBa»
48. Kontponbnas padota Ne3 1
o TeMe «XUMHUYeCcKas
cBA3b. IIpocThie BemecTBa»
CoeqnHeHuss XMMHYECKHX | 22,
3JIEMEHTOB. I1P-3
KP-1
49. bunapnbie coequHeHUS. 1 |OOBsACHATH TMOHATHE O CTENCHH
OKHUCJICHUSA, pa3nuyaTh C 3apsaaoM
noHa. Onpenensite CO saeMEHTOB
o bopmynam COEIMHEHUH.
CocTaBnath (GOpMyJibl OMHAPHBIX
coenquHeHuil. [lpumensTs o0mUi
CIoc0o0 MX Ha3BaHUS.
50. CocraB BO3/yXa. 1 OO®BsCHATH cocTaB Bo3ayxa, % |https://m.edsoo.ru/ff0d
Kucnopon. Bogopoa. coJiepKaHue Ta30B B BO3/IyXE. 448e
XapaxkTepu3oBaTh cTpoenue  |https://m.edsoo.ru/ff0d
MOJIEKYJT IIPOCTHIX BEIIECTB , 4dd0
BXOJIAIIMX B COCTAB BO3IyXa!
KHCJIOPO/Ia, a30Ta, BOAOPOA.
51. [TpakTuyeckas pabora Ne4. 1 |CnenoBath npaBmiam moss3oBanus| https://m.edsoo.ru/ffOd

"ITonyuenue, cobupanue u
pacro3HaBaHUs
Kuciopoa".

XUMHUYECKOH MOCy10i U
mabopaTOpHBIM 000PYIOBAHUEM,
Tak)Ke MpaBUiIaM 00paIeHUS C

497a
https://m.edsoo.ru/ff0d
4ae2

XUMHUYCCKUMH BCIICCTBAMM B




COOTBETCTBUU C MHCTPYKLIUEU
Hab6aronath 1 onuchIBaTh OOBEKTHI
MIPU TIPOBEICHUH JIEMOHCTPAIINH U

71a00pPaTOPHBIX OIBITOB

52. Oxkcunpl u neryqyune Beiaensats cpenu GopMyIT BEIIECTB
BOJIOPOJIHBIE COEAMHEHUS. OKCHJIBI, TUAPUIBI, B TOM YHUCIIC —
demoncTpauuu. Mozeins NeTy4yrue BOAOPOJHBIE COETMHEHUS.
KPUCTAJUTMIECKOM PEeIIeTKH CocTaBisath (QOpMYJbI, HA3bIBAThH
okcuaa yraepona (1V). BEICCTBA JAHHBIX KJIACCOB.
JlabopaTopHbIe ONbITHI. Xapakrepr3oBarh BOKHEMNIIHE
3HAaKOMCTBO C 0Opa3Lamu coequuenus. H.O, CO,, CaO, HCI,

BELIECTB PA3HBIXKIIACCOB. NHs.

53. Oxcuppl, ux Haxonuts cpeau npencraBieHHbIX
Kiaccu(uKkanus, CBOMCTBA. (dbopMyIT BEIIECTB OKCU/IBI, YMETh
JlaGopaTopHbIe ONBITHI. paccuutsiBath CO, Ha3bIBATH
Peakuuu, xapakrepHblie A7 BenlecTBa. [lepeuncusaTs u
OCHOBHBIX OKCHJIOB OOBSCHATH CBOMCTBA OKCHIOB.

(Hampumep, 111 OKCUAA
KanbIiys). Peakmmm,
XapaKTepHBIC IS
KHCIIOTHBIX OKCHJIOB
(Hanpumep, 1
YIJIEKUCIIOTO Ta3a).

54. [IpakTuueckas padora No5. CrienoBaTh IpaBUilaM IOJIb30BaHUS
"[lonyuenue, cobupanue u XUMHUYECKON TOCY101 U
pacrno3HaBaHus Bogopoaa'. nabopaTOpHBIM 000PYIOBAaHUEM, 2

TaK)Ke IpaBUIaM O0paLECHUS C
XUMHYECKHMH BEIIECTBAMU B
COOTBETCTBUU C UHCTPYKIIHEH.
HaOmronaTth ¥ OUCEIBATH OOBEKTEI
MIPH POBEJICHUH JICMOHCTPAITUH U
J1a00pPATOPHBIX OIBITOB

55. Kucaotsr. Haxoauts cpenu npezacrasiennsix |https://m.edsoo.ru/ff0d
Jemoncrpanuu. O6pa3is! (hopMyJ1 BELIECTB KUCIIOTHI, YMETh 50d2
KHUCJIOT. paccuntsiBaTh CO, Ha3bIBATH
JlaGopaTopHble ONBITHI. BelecTBa. Ilepeuncnars u
3HAKOMCTBO C 00pa3IamMu OOBSICHSITH CBOMCTBA KHUCTIOT.

BEIIECTB Pa3HbBIX KJIACCOB.

56. Knaccuduxanus u Knaccudunuposats kuciots o |https://m.edsoo.ru/ff0d
CBOWCTBA KHCIIOT. pa3IUYHBIM npu3HakaMm. [ToHuMaTh 664e
JlaGopaTopHble ONBITHI. 1 OOBSCHITH OCHOBHOCTB KHCIIOT.

Peakuuu, xapakrepHble A7 OOBSCHATH XapaKTePUCTHKY CPEJIbI
pPacTBOPOB KUCIIOT pacTBopa, UCHOIB3Ys
(coJIsIHOM MM CepHOA). YHUBEPCATbHYIO UHIUKATOPHYIO
Omnpenenenne xapakrepa Oymary wiu pacTBOPBI
cpensl. MTHANKATOPBHI. WH/INKAaTOPOB.
[IpoBenenne XMMHUYECKUX
peaxiuii B pacTBOpax.
57. Boma. OcuoBanus. [TornMath cMbICT TpoIecca https://m.edsoo.ru/ff0d

Jemoncrpanun. OGpasis
OCHOBAaHH.
JlabopaTopHbIe ONBITHI.

PacTBOPCHUA, 3HAYCHUC BOAbI KaK
pacTBOPUTCIIA. Hcnons3oBaTh

TabJIMIly paCTBOPUMOCTH.

587a
https://m.edsoo.ru/ff0d
5b40




3HAaKOMCTBO C 0Opa3Lamu
BEIIECTB Pa3HbIX KJIACCOB.

https://m.edsoo.ru/ff0d
67ca

58. CBoiicTBa 1menoueii u KnaccudumupoBars ocHOBaHUS.
HEPACTBOPUMBIX [Iepeuncnars cBolMcTBa
OCHOBAHUH. OCHOBaHUH, MHCATh ypaBHEHUS

peaxkuuii, MOATBEPKAAFOIIMNX
CBOMCTBA.

59. Coun KaK MPOU3BOHBIC OOBsacHATH crtocoObl mostyuenust |https://m.edsoo.ru/ff0d
KHCJIOT U OCHOBaHH. couieid. [ToHuMaTh CMBICHT peakIuu 50d2
JdemoncTpanuu. O6pasisl HEUTpaJIU3alLUH.
cosieii. Monens
KPUCTAITTINYECKON PEIIETKU
XJIOpHU/1a HATPHSL.

[TonydyeHnue KpuCTAIIOB
coJIer

JlaGopaTopHble ONBITHI.
3HaKOMCTBO ¢ 0Opa3laMu
BEIIECTB Pa3HBIX KJIACCOB.

60. Knaccudukarus u Knaccuguuposars com. https://m.edsoo.ru/00a
CBOMCTBA COJICH. [Tepeuncnars cBOMCTBA COJIEH, d9474
JlaGopaTopHblie ONbITHI. MMCaTh YpaBHEHUS PEaKIIUid,
Peakuuu, xapakTepHble 11 HIO/ITBEPXKIAIOIIMX CBOMCTBA.
pacTBOpPOB coei [ToHuMaTh cMBICH IIpoIIECCa
(HammpuMmep, AJIs XJIopHIa pacTBOpEeHUSs, 3HAUCHHE BOJIbI KaK
meau (11). pacTBopures. Mcnonb3oBaTh

Ta0IUITy PACTBOPUMOCTH.

61. I[IpeacTaBuTENN CONEN: XapakTepru30oBaTh COJH TI0
XJIOpHUJ HaTpHs, KapOoHAT U COCTaBy, CPaBHUBATh U
docdar KampImsL. aHAJIM3UPOBATH OTIHYUSL.

62. I'eneTnyeckas CBA3b MEKIY Pemarp memovky XuMUIECKIX
OCHOBHBIMH KJIaCCaMU pEeBpAICHHH.
HEOPTaHUYECKUX
COCIMHEHUM.

63. BemectBa B TBEepaOM, OOBACHATH HOHSITHE O
KUJKOM U MEXMOJIEKYIIIPHOM
ra3o00pa3HOM B3aWMOJICHICTBUU U MOJICKYJISIPHOM
COCTOSTHUH. KPUCTAJUTMIECKOH pereTKe.
Kpucrannugeckue u [IepeunciaTs CBOMCTBA BELIECTB C
amMop(HbIe BElIeCTBa. PasndHbIM THIIOM
THUIIBI KPUCTAILTHIECKHX KPUCTAIIMYECKHUX PELIETOK, UX
peleTok (aToMHas, MIPUHA]JIEKHOCTD K Pa3HBIM
MOJICKYJ/ISIpHAsI, HOHHAS KJIaCCaM COEJMHEHUM.

U MeTaJlJIn4ecKas).
Cwmecu.
Hemoncrpauuu. Mojaenu
KPUCTAJUTMIECKUX PEIIETOK
XJIOpHU/Ia HATPHSI, aIMa3a,
okcuaa yraepona (1V).
64. AmMop¢HBIe U [TonnMaTh B3aMMOCBSI3b Pa3HbBIX

KpUCTAINIIMYECKUEC
BCIICCTBA

TUIIOB KPUCTAJUIMYCCKUX PCUICTOK,
BUI0OB XHUMHYECKOM CBS3U U
arperaTHoro COCTOSHUs BCIICCTBA.




65. BemectBa 1 [IporHo3upoBaTh XUMHUYECKUE
MOJIEKYJISIPHOTO U CBOICTBA Ha OCHOBE aHaJIN3a
HEMOJIEKYJISIPHOTO CTPOEHHUSI MOJIEKYJIbI BEILIECTBA.
CTPOEHHSI.

66. PactBopbl. MaccoBast 1oiis 1 PaccuuTthiBaTh MaccoByO A0IIO
BELIECTBA B paCTBOPE. BELIECTBA B pAaCTBOPE Ha OCHOBE
[IpoBenenue pacyeToB Ha (dhopmyn U ypaBHEHHI peaKIui.
ocHOBE (hopMyT
YPaBHEHUHN PEaKLU:

MaccoBasi 1 00beMHast 10151
KOMIIOHEHTOB CMECH
(pactBOpa).

67. [pakTuueckas padora Neb. 1 Pemars 3xciepumMeHTaNbHbBIE
Pemenne 3a1a4u.
OKCIICPUMCHTAJIBHBIX 3a/1a4 Pentate SKCIICPUMCHTAJIbHBIC
(MeTamTe!). 3a7a4H.
[paktndeckas padora Ne6.

Pewenue
OKCIICPUMCHTAJIBHBIX 3a1a4
(HEMETaIITBI).

68. | toroBas KOHTpOJIbHAS 1 https://m.edsoo.ru/00a
paboTa 3a Kypc XUMuu 8 d9ela
KJacca.

UTOT'O 68
KP -5
TEMATHYECKOE IINTAHUPOBAHHUE
9 KUJIACC
e Tema Konuye| Buabl gesreqbHoCTH DJIEeKTPOHHBIE
u/n CTBO (uudpossbie)
aKajem. pOpa3oBaTeJibHbIEpecyp
4acos ChlI
IloBTOpeHue u 5,
yriay0JieHne 3 HAHU I KP-1
OCHOBHBIX pPa3/iesIoB
Kypca 8 kiacca
XapaKTepH3OBaTS https://academy-
XUMHUYECKUE ITIEMEHTHI
Ilepnonnueckuil 3aK0H. TIEPBBIX TPEX MEPHOJIOB, Zoment/' rggcggmée:;éru
[Tepuoanueckas cucrema 1 KM U KAIbIHs [0 HX 48;0_37841_ €204
XUMUYECKHUX AJIEMEHTOB HOJIOKEHHIO B =
. a3cl3edd696d
. 1. Menneneesa [lepuoanueckoii cucreme . | =
N. Menaeneesa., rpaMOTHO
3aKOHOMEPHOCTH B ITporuosupoBaTh cBoiicTBa | https://academy-
W3MEHEHHUH CBOWCTB 1 BEILIECTB B 3aBMcUMOCTH OT | content.myschool.edu.ru

XUMHUYCCKUX 3JICMCHTOB

HUX CTPOCHUA. OnuceiBaTh

/lesson/6e136259-0b9f-




IIEPBBIX TPEX MEPUOJOB

00II1e XUMUIECKHE
CBOMCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB,
MOATBEPK/1aTh CBOWCTBA
MIpUMEpPaMu MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX
peaKuuid.

4434-9892-
4a0d5d05ef27

Knaccudukanus u

Knaccudunuposats u
Ha3bIBaTh HEOPTAaHUYECKUE

https://academy-
content.myschool.edu.ru

HOMEHKIJIATypa 1 BEIIIECTBA M3yYCHHBIX /lesson/d77750e6-09f3-
HEOPraHn4eCKUX KJIaCCOB. 405a-802a-
BCHICCTB da9835991288
BHIbL XHMHYECKOH CBS3H OnpenensiTe BU https://academy-
S — XAMUYECKON CBSA3U U THUII content.myschool.edu.ru
1 i 5 - -
KPHCTAITHYECKAX Kkpucranueckoit pemérku | /lesson/81f9eala-d0ch
peméToK BEILLECTBA. 4e6e-8233-3feQef24a6fe
BricTpanBats
KoHnTtponbHas pabora Nel .
pa3BEéPHYTHIC MUCEMEHHBIC
1o reme «IloBropenue u
. Y YCTHBIC OTBETHI C
yriyoJieHue 3HaHU! 1 .
oropoii Ha uHpOpPMAIHIO
OCHOBHBIX Pa3zciioB
13 yaeOHUKa U
Kypca 8 kiaccay
CIPAaBOYHBIX MAaTEPHAIIOB
X 12,
HMHUYECKHEe Peaknu
P mnp-1
B pacTBopax
pacTBEop KP-1
PackpeiBath cMbICT
M3y4aeMBbIX IIOHATHN U
MIPUMEHSITh OTH TIOHSATHS
IIpY ONMCAHUM CBOMCTB
BEIIECTB U UX
. https://academy-
MIpEeBpAICHHH.
content.myschool.edu.ru
fomcen it Kaccrguuuposats /lesson/73cfefbd-cfb6
pa3ndHbIM IpH3HAKaM A3JIMYHBIM PU3HAKAM. - -
P P a32958ee6bfh
[Tpon3BOIUTE BEIYUCIICHUS
10 XUMHUYIECCKUM
YpaBHEHUAM. Y4acCTBOBATh
B COBMECTHOM paboTe B
nape WM rpyrmie.
[TonsiTue o ckopocTH YcTaHaBnuBaTh https://academy-
XUMHUYECKON peaKIuH. 1 3aBHCUMOCTbH CKOPOCTH content.myschool.edu.ru

[TousaTre 0 TOMOTE€HHBIX

XUMHYECKON PEAKIUU OT

/lesson/66256d83-2d71-




U TeTEPOTreHHBIX
peaKIusx

pa3nu4HbIX (PAaKTOPOB.

4b3a-ab7b-
5da241324b8f

[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMAIOIINME HA CKOPOCTh

IIporno3uposath
BO3MOKHOCTH ITPOTEKaHUS
XUMUYECKUX IIPEBPALLECHUN

https://academy-
content.myschool.edu.ru
/lesson/f68bh3764-33e0-

8 XUMHUYECKOU peaKiuu 1 B Pa3JIMYHBIX YCIOBUSX.
TIOJIOJKEHHE 4791-9276-
XHUMHYECKOTO 86ad520fd687
paBHOBECHSI
Onpenensate okuciutens 1 | https://academy-
OKHCIHTEITBHO- BoccranoBuresb B OBP. content.myschool.edu.ru
9 BOCCTAHOBHTEITEHBIC CocraBysath ekTpoHHbii | /lesson/e3c5ce58-baf7-
peaxIuH OaaHC peakiuu. 46ec-b763-
69ba4664990e
PackpsiBath cMbICT
M3y4aeMbIX IIOHATHH, a
TaK)KE CMBICIT Teoplfn https://academy-
Teopus HICKTPOIITTHHACCON content.myschool.edu.ru
10 DIEKTPOTUTHYECKOU AACCOIHALH. OBEACHATE /lesson/76ee69bb-9df2-
nuccoranui. CubHbIC TIPHHHHBI 4470-82¢ec-
U ci1a0ble AIEKTPOIUTHI SJICKTPOIPOBOZHOCTH 26957b8b25¢c0
BOJIHBIX PACTBOPOB -
BEIIIECTB, pa3jinyarh ciadbie
Y CUJIBHBIC 3JICKTPOJIUTHI.
CocTaBnaTh ypaBHEHUs https://academy-
HHCCOHP{aHHH KHVC 1ot content.myschool.edu.ru
1 Hormbie ypasrerms fzgzgzﬂijfizp;OZ?{i‘:;’Ie [lesson/659¢574b-8a01-
peakLuu 45e0-a397-
ypaBHteI/ISI XUMUYECKUX 18505ac0076c
peakuuii voHHOTO OOMEHa. |~
CocTaBnaTh ypaBHEHUs
JIMCCOIUAIINY KHCIIOT,
XUMITGCCKIE CBOMCTRA LIeJI04€en U colieit, moiuele | https://academy-
KIHCITOT ¥ OCHOBAHMI B Y COKpaIEHHbIE HOHHBIC content.myschool.edu.ru
12 CBETE MpEJCTABIEHHI 06 YPaBHEHHSI XUMUYECKHX /lesson/47d6af1b-698a-
MEKTPOTHTHUECKOI peakuuii HoHHOTO OOMeHa, | 4050-8872-
HCCOLMALIAN KpaTKue HOHHBIC ypaBHeHus | a5372d5ab4ae
MIPOCTHIX PEeaKInit
TUAPOIN3A COJIEH.
13 XUMHYECKHE CBOMCTBA XapakTepu30BaTh 00IHE https://academy-

COJIEN B CBETE

XHUMHUYECKHE CBONCTBA

content.myschool.edu.ru




MpeICTaBICHHA 00
AIIEKTPOJIUTHYECKON
JUCCOLIMAIIUT

BELIECTB Pa3INYHbIX
KJIACCOB Ha OCHOBE TCOPUU
INEKTPOIIUTUYECKON
JUCCOLMALNHY;
IIOATBEP>K1aTh CBOMCTBA
IIpUMEPaMU MOJIEKYJISIPHBIX
Y NOHHBIX YPaBHEHUI
XUMHUYECKHUX PEAKLUN.

/lesson/e7aba987-f351-
4d05-a264-
0ba234f49ffd

ITonsarue o TUAPOIN3E

https://academy-
content.myschool.edu.ru
/lesson/c7318h9d-2aae-

14 . 1
conen 4bc2-89e8-
2103e0868c46
O6oGmenue u OO0BACHATH 001IHE
15 . 1 3aKOHOMEPHOCTH B
CHCTeMaTH3aIlUs 3HAHUH .
W3MCHEHUH CBOWCTB
[LmanupoBate u
OCYIIECTBIIATh Ha MPAKTHKE
XUMHYCCKHE
IKCIIEPUMEHTBI, TIPOBOIUTH
HAOJIO/ICHHUS, IeTIaTh
BBIBOJIBI 10 PE3yJIbTaTaM https://academy-
IIpaxTnyeckas pabora Ne HKCIEPUMEHTA TIPU content.myschool.edu.ru
16 1. «Pemenue 1 npoBeeHnu tadoparopusix | /lesson/22bebefd-b011-
9KCIEPUMEHTAJIBHBIX OIBITOB U MPAKTUIECKUX 429b-b0d0-
3amaq» pabot. CrnemoBath a6782513e849
npaBmiIaM 0€30MacHO
paboThI B 1a00paTOpUu pu
WCTIOJIb30BaHUHU
XUMHUYECKOH MTOCYIbI U
000pyIOBaHUS.
KonTponbnas padora Ne2 https://academy-
o TeME content.myschool.edu.ru
17 «OTIEKTPONUTHIECKAST 1 /lesson/0072cdc7-acld-
JTCCOIIHAITHSI. 44dd-89¢c7-
XUMHUYECKHE PEaKIiH B 9f1d1eb70b20
pacTBOpax»
HeMeraiibl M UX 25,
P-4
coeIMHEeHHs KP-1
18 OO1mast xapaKTepUCTHKA 1 OOBACHSTH 00IIIHE https://academy-

rajJIor€eHOB. XMMHUYECKHE

3aKOHOMCPHOCTH B

content.myschool.edu.ru




CBOMCTBA Ha IIpUMeEpe
XJopa

W3MEHEHUU CBOWCTB
HEMETAJIJIOB U UX
COEMHEHUI B Ipeaenax
MaJibIX IEPUOJIOB U
TJIaBHBIX MOATPYII
[Tepuonnueckoi CuCTEMBI
XUMHUYECKUX 3JIEMEHTOB C
Y4E€TOM CTPOCHHUSI UX
aTOMOB. XapaKTepHU30BaTh
(bu3nuecKre U XUMHUYECKHE
CBOICTBA MPOCTHIX BELIECTB
raJIoOreHoB (Ha mpuMepe
XJIOpA) U CIIOKHBIX BEUIECTB
(x;mopoBOIOpOAQ, XIOpHUIA
HaTpusi), CHOCOOBI UX
MOJTy4YEHUsI, TPUMEHEHUE U
3HAUEHUE B MPUPOJE U
KU3HU YETIOBEKa.
Onpenenars XJ0puI-UOHbI
B pacTBOpE.

/lesson/b6086ed4-e33e-
499f-8ceb-
eb946e07acde

19

XmopoBogopoa. ComsiHast
KHCJI0Ta, XUMHNYECKHUEC
CBOIICTBa, MOJIyYEHUE,
pUMEHEHNE

XapakTepru3oBaTh
¢busnvecKne 1 XUMHUYECKHE
CBOICTBA MTPOCTHIX BEUIECTB
raJIoreHoB (Ha mpuMepe
XJIOpa) U CIIOKHBIX BEUIECTB
(x110poBOIOpOJIA, XJIOpUIA
HaTpHUsl), CHOCOOBI X
MOJTyYeHHUs], IPUMEHEHHUE U
3HAa4YeHHE B MPHUPOJIE U
KU3HU YeJIOBEKa.
Onpenensitb XJI0pHI-UOHBI
B pacTBOpE.

https://academy-
content.myschool.edu.ru
/lesson/64fd0e7e-75b9-
40f7-a675-
cf7e62aad0e2

20

[TpaxTiueckast paborta Ne
2 no teme «llonyuenue
COJITHOM KUCJIOTHI,
U3y4eHue e€ CBONCTBY»

[InanupoBars 1
OCYILECTBIATh Ha MPAKTHKE
XUMHUYECKHE
9KCIIEPUMEHTHI, TPOBOTUTH
HaOJIIOIeHUS, NeNaTh
BBIBOJIBI TI0 pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH
MIPOBEJICHUU JIaOOPATOPHBIX
OTIBITOB M MPAKTUYECKUX
pabot. CnenoBath
npaBuiaM 6e30macHon
paboThI B 1abopaTopuu npu

https://academy-
content.myschool.edu.ru
/lesson/2fa56edb-24b8-
48de-8807-
edb0b851cab9




HCITOJIb30BaHUH
XUMHYECKOM MOCYbI U
o0opyIoBaHuUs.

Breruncnenus mo

HpOBOIII/ITB BBIYUCJICHUA 110
XUMHNYCCKUM YPABHCHUSAM.

https://academy-
content.myschool.edu.ru

YpaBHEHUSIM
21 XMMHYECKUX PEaKIHi, /lesson/51e2d5cf-2222-
€CJIM OJIUH U3 PearcHTOB 490b-8dc0-
JIaH B U30BITKE f87fcc8772b6
OO0BSICHATE 001IHE
3aKOHOMEPHOCTH B
OO6m1as xapakTepucTuKa HISMCHCHIH CBOHCTE
22 aneMeHToB VIA-rpynmsl
anemMeHTOB VIA-rpymnmsl .
Y UX COCIMHEHUH C
y4€TOM CTPOCHUS UX
aTOMOB.
AnnorpomnHsie XapakTepu3oBaTh https://academy-
MOAU(DHKALU CEPBL. (usnueckre u xumMU4ECKHE | content.myschool.edu.ru
93 Haxoxcﬂeﬂpie cephl U e€ CBOMCTBA IIPOCTOTO /lesson/f92ea7c9-e3a6-
COCITMHEHUH B PUPOJIC. BEIIIECTBA CEPHI 4195-b341-
XUMUYEeCKUE CBOWCTBA a61e3e2490d3
cepbl
XapakTepu3oBaTh
(u3nUecKre U XUMUYICCKUE
CBOKCTBA IIPOCTOrO
BEIIECTBA CePhI U €€ https://academy-
CepoBOIOpO, CTpOCHHE, COeTMHEHUI content.myschool.edu.ru
24 (busmeckue 1 (cepoBosIOpOJIa, OKCHIOB /lesson/fd25ba95-73b0-
XUMIUECKHe CBOHCTRA Cepbl, CEPHOU KUCIIOTHI, 44d5-9db8-
Cynb(}haToB), CrIOCOOBI KX Oce613a77bab
MOJTYYCHUsI, IPUMEHEHHUE U
3HAUEHUE B MPUPOJC U
KU3HU YeTIOBEKa.
XapakTepus3oBaTh
(bu3nuecKre U XUMHUYECKUE
CBOWCTBA MPOCTOTO https://academy-
Oxkcunpl cepsl. CepHas BEIIECTBA CEPHI U €€ content.myschool.edu.ru
o5 KHCII0Ta, PU3NUICCKUE U COCTMHEHU I /lesson/d4e05dbf-2615-

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

(cepoBozIOpO/Ia, OKCHJIOB
Cepbl, CEPHOU KUCIIOTHI,
Cynb(haToB), CIOCOOBI UX
MOJIy4eHUsl, TIPUMEHEHUE U
3HaUEHUE B MPUPOJE U

4c45-9a39-
622664355136




KH3HHU 4YCJIOBCKA.

XUMHUYECKUE peaklny,
JeXale B OCHOBE
IMPOMBIIIJICHHOI'O
croco0a Moyy4eHus

OOBSACHITH CyITHOCTD
IKOJIOTUYECKUX MPOOIIEM,
BbI3BAHHBIX COCIUHCHUIMU
cepbl. OnpenensaTb HaTuuue

https://academy-
content.myschool.edu.ru
/lesson/9588fc67-1413-

26 CEpHOMU KHCIIOTHI. cynb(dar - HIOHOB B
XHUMHYECKOE pacTBope. 4346-b2cc-
3arpsisHEHHE 8ec4c16bbal
OKpYXKarollen cpebl
COCTUHEHUSIMU CEPBI
ITpoBoauTh BeIUMCIICHUS IO | https://academy-
BAIUHCIICHIE MACCOBOI bopmyiam content.myschool.edu.ru
27 JIOMH BBIXO/IA MIPOJIYKTA /lesson/b44f706e-efe8-
peaKIH 4ecb-b626-
ff9710eea806
OOBACHATD 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3J1eMEeHTOB VA-rpynibsl U
WX COEAMHEHUN C YIETOM
CTPOCHHS UX aTOMOB.
IInanupoBath 1
OO61mas xapakTepucTHKa ocymefTBnaTL Ha IPAKTHKE https. Jacademy-
31eMeHTOB VA-TpYIIIEL IMITCCKIe content.myschool.edu.ru
23 A30T, pacpocTpaHeHHe JKCIIEPUMEHTBI, IPOBOJIUTH flesson/7d4d7a30-3cBe-
B IIpUpoJie, pusnyeckue HaOJIIOIeHUS, NeIaTh 2£a9-2500-
Y XMMHUYECKHE CBOMCTBA BBIBOJIBI 110 PE3YJIbTATAM cocfrc36adzf
JKCIIEPUMEHTA MPH
MIPOBEICHUU JIa0OPATOPHBIX
OTIBITOB U MPAKTUYECKON
pabotsl. CneoBath
npaBmiIaM 0€301MacHOM
paboTsl B 1abopaTropun
XapakTepu3oBaTh
(bu3nuecKre U XUMHUYECKHE
AMMIK, €ro CBOMCTBA MPOCTBIX BEIIECTB | https://academy-
O asota 1 ocopa u ux content.myschool.edu.ru
29 XMMHYECKHE CBOMCTBA, COSNMHCHHHA (aMMuaKa, [lesson/4ebd4383-2a33-

MOJIyYeHHUE U
pUMEHEHHE

cojied aMMOHMUS, a30THOM
KHCJIOTBI, HUTPATOB, OKCHUJAa
dhocdopa (V) u dochopuoit
KHCIIOTHI, pochaTon),
CIOCOOBI UX MOJTYYEHUS,

401d-bb2b-
77902435d54d




MIPUMEHEHUE U 3HAUCHHE B
MPUPOJIE U KU3IHU
YelioBeKa.

30

[TpakTuueckas padora No
3 no teme «llonyyenue
aMMHUaKa, U3y4eHHe €ero
CBOWCTB»

[LmanupoBate u
OCYIIECTBIATh HA
MPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHHUS,
JIeTIaTh BBIBOJIBI IO
pe3yabTatam
IKCIIEPUMEHTA TIPU
MIPOBEICHUHU
1a00paTOPHBIX OTBITOB U
MIPaKTUYECKUX PadoT.
CrnenoBath npaBuiiaMm
6e3omacHoii paboTHI B
nabopaTopuu pu
WCIIOJIb30BAHUHT
XUMHUYECKOH MTOCY/IbI U
000pyI0BaHUs.

31

A3oTHas KHCHO0Ta, €€
¢buznueckue u
XUMHYECKHE CBOICTBA

XapakTepHu30BaTh
(dbuznveckue u
XHUMHUYECKHE CBOWCTBA
MPOCTHIX BEIICCTB a30Ta U
dbocdopa u ux
COCIMHEHUH (aMMHaKa,
COJIeil aMMOHUSI, a30THOM
KHCJIOTBI, HUTPATOB,
okcuaa docdopa (V) u
(hocdopHOIt KHCTOTHI,
¢bocdatoB), ciocoObI Ux
MOJTyYCHHUSI, IPUMECHEHUE U
3HAa4YCHHUE B MPUPOJIC U
KHU3HH YeTIOBEKA.

32

Hcnons3oBaHue
HUTPATOB U COJIEH
aMMOHHS B KAUECTBE
MUHEPaTbHBIX
ynoOpeHuit. XuMu4deckoe
3arpsA3HEeHUE
OKPYKaroILEe cpebl
CO€IUHEHMSIMH a30Ta

Ornpenenarb HOHbI
aMMOHUS U (hocPaTHOHBI B
pactBope. OOBSICHATH
CYIIHOCTB 9KOJIOTHIECKUX
npo0JieM, CBSI3aHHBIX C
HaXO0XXJICHHEM
COCTUHEHUHN a30Ta U
dbocdopa B okpyKaromieit
cpene.

33

®docdop. Oxcua

XapakTepu3oBaTh

https://academy-




doctopa (V) u
dbocdopHast KucoTa,
buzndeckue u
XUMHYECKHE CBOMCTBA,

¢busnvecKkre 1 XUMHUYECKHE
CBOMCTBA
KCHJIOPOAOCOICPIKALIIX
coenuHEeHUH docdopa.

content.myschool.edu.ru
/lesson/32660a47-4080-
456b-a005-
4bc477563aal

34

HOJTyYEeHHE Croco0bI MX MOJTYYECHHUS,
PUMEHEHHE U 3HAUYCHHE B
MPUPOJIE U )KU3HU
YeIIOBEKA.
) (T —— [TpuBOAKTE TIPUMEPHI https://academy-

docdaroB B kKauecTBe
MUHEPATIBHBIX
ynoOpeHui. 3arpsi3HeHHne
IPUPOIHON cpebl
docharamu

MPUMEHEHHUSI U 3HAYCHUS
coenuHeHU# Gocdopa B
MPHUPOJIE U KHU3HH
YeJI0BEKa.

content.myschool.edu.ru
/lesson/cde32b7e-8b4c-
4d10-8889-
349a85h995b5

35

Yraepon,
pacnpocTpaHeHue B
npupoze, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA

OO0BACHITEL 001I1E
3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB
aneMeHToB [VA-rpynnsl u
UX COCTUHEHUH C yu€ToM
CTPOCHUS X aTOMOB.
XapakTepu3oBaTh
¢busnvecKne 1 XUMHYECKHE
CBOICTBA MTPOCTHIX BEUIECTB
yriiepojia v ero CoeIMHeHUH
(oxcuaoB yriepoaa,
YTOJILHON KUCIIOTHI,
KapOOHATOB), CIOCOOBI UX
MOJTyYCHHUSI, TIPUMEHEHHUE U
3Ha4YCeHUE B MPUPOJIE U
KHU3HH YEJIOBEKA.

https://academy-
content.myschool.edu.ru
/lesson/02e87919-08b3-
4f95-bb96-
2b66fee4d526

36

Oxcuppl yriaepoaa, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcusioM yriepoaa (IV)

XapakTepru3oBaTh
¢bu3nyeckre 1 XUMHYECKHE
CBOMCTBA MTPOCTBIX OKCUIOB
yriaepoa CrocoObl ux
MOJIy4€HUsl, IPUMEHEHHUE U
3HaYEHHUE B MPUPOJE U
KU3HU YeJIOBeKa.
OOBACHATH MPUUNHHO-
CIIEICTBEHHYIO CBSI3b!
CTPOEHHE BEILECTBA —
CBOMCTBAa — IIPUMEHEHUE —
Ha IIpUMepax OKCuaa

https://academy-
content.myschool.edu.ru
/lesson/52ale7be-12¢9-
4a16-8953-
4d1cec58396b




yriepoja.

VronpHas KACI0TA U €€

OOBACHATH IPUUUHHO-
CJIEJICTBEHHYIO CBSI3b!
CTPOEHHE BEILECTBA —

https://academy-

content.myschool.edu.ru
/lesson/78ad63f8-6e16-

37 Comn CBOMCTBA — HpI/IMeHeHI/Iev ~ | 4cbe-bald-
Ha MpUMepax COCAMHCHUM 740 fcf033c1de
yriieposa.

[lnanupoBath u
OCYIIECTBIIATh Ha MPAKTUKE
XHUMHYECKUE
9KCIEPUMEHTBI, TPOBOIUTH
HaOJII0IeHUS, JIeaTh
[IpakTrueckas pabora Ne BBIBOJIBI TI0 pe3yJIbTaTaM
4 no teme "llonyuenue OKCICPUMCHTA 1K
38 YTIEKHCITOTO Ta3a, MIPOBEICHUH J1Ta0OPATOPHBIX
KauecTBeHHas peaKius OIBITOB U MPAKTUIECKUX
Ha KapGOHAT-HOH" pabor. CiienoBath
mpaBuIaM 0e30MacHOM https://academy-
pabotsl B 1abopaTopuu npu | content.myschool.edu.ru
UCIIOJIb30BaHUH /lesson/ab5d6455-a0ea-
XUMHYECKOH TIOCY bl 1 4128-8617-
000pyI0BaHUsI. 07a52ad8f618
IloaTBepxnath
0COOCHHOCTH COCTaBa

IlepBoHayanbHbIC OPraHUYECKUX BEILECTB

TMOHATHS 00 pUMepaMu POCTHIX https://academy-

39 OpraHHYECKUX coeuHeHuil (MeTaH, oTaH, | content.myschool.edu.ru
BCILIECTBAX KakK O STUIIEH, aneTwieH, ranoi, | /lesson/579aabf2-3852-
COCAMHCHUSIX yriiepoaa TITMIEPUH, YKCYCHAs 435f-9c34-

KHCJIOTA) bal273fd9a7a
Omnpenensats kapOoHAT- U

CHJIMKAT-HOHBI B pacTBOpe. | https://academy-
OOBSICHATH CYIIHOCTH content.myschool.edu.ru

40 Kpemunii u ero 9KOJIOTMYECKUX podIiem, /lesson/40740cc9-19ea-

COCIMHCHMA CBSI3AHHBIX C HaxoxaeHueM | 472e-ab4f-
YIJIEKUCIIOTO Ta3a B ade3dad50168
OKpY>Karollen cpene.
[IpakTuueckas pabora Ne [TnaaupoBath u https://academy-
41 5. Pemenne OCYIIECTBIIATh Ha MpakThKe | content.myschool.edu.ru

AKCIIEPUMEHTAIIbHBIX
3a1a4 10 TEME

XUMHNYCCKHUC
OKCIICPUMCHTBI, IPOBOAUTH

/lesson/542fhae4-bed1-
463f-a2f8-




«Baxuenmue
HEMETaJLIbI U UX
COETMHEHUS)

HaOIIONEHUs, IeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
IKCIIEPUMECHTA.

ec7/75877b977

Kontponbnas padora Ne3
1o teMe «Baxnenmue

https://academy-
content.myschool.edu.ru
/lesson/d9ed76cc-4eed-

42 1
HEMETaJUIbI U UX 488b-aab1-
COCMHCHHD) dacfh9883eda
20
MeTaJuIbl U HX ’
CoeTHHEeHH ST fp-1
KP-1
OO0m1as XxapakTepucTUKa OOBsCHATH 00IIHe
XMUMHYECKUX 3JIEMEHTOB 3aKOHOMEPHOCTH B https://academy-
— METaJIJIOB. W3MCHEHUH CBOWCTB content.myschool.edu.ru
43 Meramnyeckas CBs3b U 1 3JIEMEHTOB-METAJUIOB M UX | /lesson/3e098831-e7b6-
MeTaJUTHYeCcKas COEIMHEHUH ¢ y4E€TOM 4fa5-8743-
KPHCTAJUINYECKasI CTPOCHHS UX aTOMOB. 6ccd46e18ab6
pemérka. Pu3nyeckue
CBOMCTBA METAJUIOB
XapakrepusoBatb crpoeHue | https://academy-
XUMHHYECKHE CBOHCTBA METaJIOB, 00Imue content.myschool.edu.ru
a4 MCTAJLIIOB. 1 | dusuueckne n xnmmueckne | /lesson/902a45¢5-6df5-
OIEKTPOXUMHYCCKHH Psifl CBOICTBa MeTaJLIOB. 418a-ba03-
HAINpPSDKSHUH METaJUIOB 67calf76f1a3
O61u11e crnocoOsl XapakTepu3oBaTh 001He
NOJTYYeHHS METAIJIOB. CIIOCOOBI MOTYYEHHUS hitps://academy-
CrutaBel. Beraucnenus mno METaJJIOB. content.myschool.edu.ru
45 YPaBHEHHSM ) 1 /lesson/08c4849b-39ad-
XHUMHYECKUX PEaKIHu, 477e-a190-
€CIIM OJIUH U3 PEarcHTOB 91167¢c1f8674
COAEPKUT IPUMECH
OnuceIBaTh CIIOCOOBI https://academy-
3aIUTH METAJUIOB OT content.myschool.edu.ru
46 Hownsitre 0 Koppo3HH 1 KOPPO3HH. /lesson/3d110449-569d-
METaJIJIOB 4da7-8e18-
2474aed96fdf
XapakTepus3oBaTh https://academy-
dusnueckre U XuMuIeckre | content.myschool.edu.ru
47 I1[e/10UHEe METAILIBI 1 cBOMcTBa MPOCTHIX BemecTB | /lesson/7d3e8ebb-1fad-

METaJIJIOB M UX COeANMHEHUI
(OKCUIOB, THAPOKCHUIOB,

4bfa-a855-
1d970d213a82




COJICH), CITIOCOOBI MX
MOJTYYCHUsI, IPUMEHEHHUE U
3HAYEHHUE B MPHUPOC U
JKU3HU YEJIOBCKA

48

OKcuabl U THAPOKCHUIBI
HATpHS U Kaaus

YcranaBnuBaTh
MPUYUHHO- CIEACTBEHHYIO
CBA3b: CTPOCHHE BEILIECTBA
— CBOICTBA —
MIPUMEHEHHE — Ha
IpuMepax U3y4yaeMbIX
BemecTB. Pacno3nasars ¢
MIOMOIIBIO KaU€CTBEHHBIX
peaKurii HOHbI METAJJIOB:
MarHusi, KaJablus,
QITIOMUHUS, IMHKA, JKeJie3a
(IT) u xene3a (1), menu

().

49

[IenoyHO3eMENIBHBIE
METaJLJIbI — KaJbLHUI U
MarHui

VYcraHaBnMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b!
CTpOEHHE BELECTBA —
CBOMCTBAa — IIPUMEHEHUE —
Ha IIpUMepax U3y4aeMbIX
BewecTB. PacriozHaBats ¢
IIOMOLIBI0 KAYECTBEHHBIX
peaKurii HOHbI METAJJIOB:
MarHusi, KaJiblus,
AIIOMHUHMS, IUHKA, JKeJe3a
(IT) n xene3a (II), meau

().

https://academy-
content.myschool.edu.ru
/lesson/38098433-ea37-
4eda-ac90-
64dc5857a2b4

50

Baxkneiimue coefuHEHU
KaJIbIUS

Pacno3HaBath ¢ IOMOIIBIO
KauCCTBCHHBIX peaKHI/Iﬁ
MOHBI KaJIbIHA.

51

O06o061IEHNE U
CUCTEMATU3ALMS 3HAHUN

52

JKEcTKkoCTh BOIBI U
CHoco0BbI €€ yCTpaHeHus

VYcraHaBnMBaTh NPUYNHHO-
CIIEICTBEHHYIO CBSI3b!
CTPOEHHE BEILECTBA —
CBOMCTBAa — IIPUMEHEHUE —
Ha IIpUMepax U3y4aeMbIX
BenlecTB. Pacrio3HaBate ¢
MTOMOIIbIO0 KAYECTBEHHBIX
peaKurii HOHbI METAJJIOB:
MarHusi, KaJbLus,

https://academy-
content.myschool.edu.ru
/lesson/dbfb6fc3-eb3e-
4d6¢-8965-
baaaad574020




ATIOMHUHMS, [IMHKA, Kelle3a
(1) u xxene3a (III), meau

().

Pacno3uasats ¢ IIOMOIIIBIO
Ka4C€CTBCHHBIX peaKHI/Ifl
HMOHBI KaJIbLHA.

[TpakTnueckas padora Ne
6 o teme "JKEcTKOCTh

[LmanupoBate u
OCYIIECTBIISITh Ha MPAKTUKE
XUMHUYECKUE
SKCIEPUMEHTBI, TPOBOIUTH
HaOIt01eHus, 1eaTh
BBIBOJIBI 110 pe3yjibTaTaM
JKCIIEPUMEHTA MPHU
MIPOBEJICHUU JIaOOPATOPHBIX

https://academy-
content.myschool.edu.ru
/lesson/a4452dab-4cd2-

> BOJIBI M METO/IBI €€ OTIBITOB U MPAKTUYECKUX 42f4-aa49-
ycTpaHeHus" pabort. CnenoBath ad598f68fe44
IpaBuiiaM 0€30MacHOM
paboThl B 1abopaTropun
NIPU MCHOJIb30BAaHUN
XMMHYECKOH TTOCYIbI U
000pyIOBaHUs.
JlokasbiBaTh amoTepHbiii | https://academy-
XapakTep OKCHJIOB U content.myschool.edu.ru
54 P y— ruaIpoKcuaoB amoMunus u | /lesson/945e5e8e-3770-
IIUHKA. 4396-bef8-
f110f22d14f4
. OOBSICHATH MOHSATHE
AmdoTepHbIe CBOWCTBA
55 "amdorepHoCTB",
OKCHJa ¥ THIIPOKCHIA
MPUBOUTH TIPHMEPBI
YcraHaBIMBaTh IPHYMHHO-
CIIE/ICTBEHHYIO CBSI3b!
CTPOCHHE BelIeCcTBa —
cBoiicTBa — npuMenenne — | NttPs://academy-
Ha TIPEMEpaX H3ydaeMbIX content.myschool.edu.ru
56 WKeneso BemecTB. Pacmo3HaBath ¢ /lesson/8f9ea2f6-5ca2-
MOMOIIBIO KAYECTBCHHBIX 47bf-87f2-
peakuuii nonsl xxenesa (II) 975545b3c948
u xenesa (I1I).
57 OKcUIBI, THAPOKCHU/IBI U PacniosnaBats ¢ momorpto | https://academy-




counu xkene3a (1) u
xenesa (I1I)

Ka4eCTBEHHBIX PEaKLU
nonsl xene3a (II) u xxenesza

(1.

content.myschool.edu.ru
/lesson/f44e6ab0-fda3-
4055-8fff-a99411f84bec

O060061EeHNE U

VYy4acTBOBAaTEL B
COBMECTHOH paboTe B
rape Wiu rpyire.

58 . Hcnonb3oBate npu
cUCTEeMaTH3alus 3HAaHUH
BBITTOJIHEHUH YUEOHBIX
3a/1aHUM TEKCTBI
ydeOHHUKa.
[LmanupoBate u
Ipakrieckas padora Ne OCYIIECTBIIATh Ha MpakTuke | https://academy-
7. Pemenue XUMIUECKUE content.myschool.edu.ru
59 IKCIHCPHUMCHTATBHEIX SKCIIEPUMEHTHI, TpoBoauTh | /lesson/7222b10c-2d4b-
3ajaq 1o TeMe HaOJII0/ICHNS, IeNaTh 401d-90b8-
«BakueHume MeTajuibl 1 BBIBO/IbI 110 pe3yJIbTaTaM b24530874d0c
UX COETUHEHUS» SKCIIEPUMEHTA.
Brpruncienus no [Tpon3BOaUTE BBIYKCICHUS
ypaBHEHHSIM 10 ypaBHEHUSIM
XUMUYECKHUX PEAKLUH, XUMHUYECKHUX PEAKLIUN.
€CJIM OJIMH U3 PEareHTOB
60 JIaH B U30BITKE WIN
COJICPKUT MIPUMECH.
Beruucnenust maccoBoit
JIOJIM BBIX0/1a TIPOJIYKTa
peaxiun
XapakTepu3oBaTh
¢buznyeckue u
XUMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB
OGoGueHE 1 METaJUIOB I/IVI/IX
61 . COCTMHEHUH (OKCHJIOB,
cUCTEeMaTH3aIHs 3HAHUH .
TUAPOKCHJIOB, COJIEH),
CocoObI UX MOJTYYEHUS,
MPUMEHEHHE U 3HaUCHHE
B IIPUPOJIE U )KU3HU
YeJI0BEKa.
Konrponsnas padora Ned
62 1o reme «BakHeiune

MCTaJIbl U UX
COCOUHCHU A




XuMus U OKpy:KaoIas

6
cpena
BeicTpauBats pa3BEpHyTHIE
MUCbMEHHBIC U }iCTHbIe https://academy-
OTBETHI C OIIOPON Ha
BelmecTsa i MaTepHasi MHGOPMAIILIO 13 yieGHIKa content.myschool.edu.ru
63 B TIOBCEIHEBHOM JKU3HH 1 ¥ CTIPABOYHBIX MATEPHAIIOB, [lesson/cbSef102-7¢42-
ICII0BCKA IPaMOTHO UCTIOJIb30BaTh Ach-a89T
. .. 580ec2234cd0
W3y4YEHHBIN TOHATUIHBINA
anmnapar Kypca XuMuu
https://academy-
XUMIYeCKOe content.myschool.edu.ru
64 sarps3HeHMe 1 /lesson/6d721d3d-03ef-
OKPY’KaroIllel cpebl 43e6-hd63-
€982d34d1836
Y4acTBOBaTh B COBMECTHOM
paboTte B mape WM rpyrre.
BeicTpauBats pa3BEpHyThIE https://academy-
MMUCbMEHHBIC U YCTHBIC
. content.myschool.edu.ru
65 POIIL XHMHH B peLieHi T D [lesson/147344d0-7010-
9KOJIOTHYECKUX MpobdIemM HH(OpMALIO U3 y4eOHUKa 44ce-abad-
U CIIPABOHBIX MATCPHANIOB, | o oo occi /s
rPAMOTHO UCIOJIb30BaTh -
M3y4YEHHBIN OHATUINHBINA
amnmapar Kypca XuMuu
BeicTpauBats
pa3BEPHYThIE MMCbMEHHBIE
U YCTHBIE OTBETHI C
Pe3epBHBbIii ypoOK. ornopoi Ha UHPOPMAIIHIO
66 O6o61eHne u 1 u3 yyeOHUKA U
CUCTEeMAaTH3alMsl 3HAaHUH CIIPaBOYHBIX MAaTEPUAJIOB,
IPaMOTHO UCHOJIb30BaTh
W3y4YEHHBIN OHATUINHBINA
amnmapar Kypca XuMuu
OBUIEE KOJIMYECTBO YACOB 66
I10 TPOI'PAMME KP-4
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