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COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemiectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3zziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XWMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COECTMHEHU.

Du3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHU, 3aMEIeHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAaHUE
MEJTHOU MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMMCAHWE TMPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmoieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBApPEHHON
CONMM, HaONIOACHHE W  OMNHCAHHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucioposn — 3ieMeHT U MpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporiHas MoAuUKaIus KUCcIopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacelllieHHbIE M HEHACBIIIECHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss oOCHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Psan aktmBHOcTm MetauioB H. H. Bbekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3nyecKue U XUMHYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE CONEPKaHUs KHUCIOPOAa B BO3AYyX€, MOJIYyYECHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, paclo3HABAHUE MU H3YUYEHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIBHBIX 33/lad MO TeMe «BakHeWllne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKH KIAacCU(PUKAIMKM XUMUYECKUX djemMeHToB. [loHsitHe O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS paJdyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumunyeckasi cBs3b. KoBaneHTHass (mojsipHasi W HEMOJIAPHAs) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponecchbl OkucIeHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB W HEMETAJUIOB, B3aWMOJACHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHM XUMHUHM B 8 KJlacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1Ke ecTeCTBEHHO--HAyYHbIE TIOHATHS: HAy4HbIN (PaKT, TUNOTE3a, TEOPUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJMOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsiji, BELIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kanus, KalbUusi M HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYecKuX peakluuid Mo pa3anvyHbIM MIpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [ToHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKkiuu. CocraBnenue YpPaBHEHUMN



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMl C  HMCIOJb30BaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBOICTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEecca JUCCOLMALMM KHCIOT, LIEIOYEed U COJeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropenue, peakiuu pasioKEHUs, COCAMHCHHUs), PACIIO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHUW OKUCIEHHs. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMeHeHNe. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUE OKPYKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. AncopOuus. KpyrosopotT yriepoaa B npupojie. OKCUIbl yriiepoaa, ux
dbu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJIUMaTa, MapHUKOBBINA
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHWYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: JKUpaX, OeKax, yrieBojgax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOuiue mnpeacraBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha Cylbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMH a3oTra, (ochopa M HX COETMHEHHH (BO3MOMKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MpoIIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, paclioO3HABAaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTraymndeckasi CBsi3b U
METAJJIMYECKasl  KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBA MeTaiioB. OO0uue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CIocOOBI 3amuUThl UX OT Kopposuu. CrutaBel (CTaldb, YYTyH, MIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B IIpupojic. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIE€HHE B mnpupone. Pusznueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xene3a. Okcubl, ruipokcuabl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblIUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KaJblMs, AJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOraX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3yueHHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesicnpeomemnmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

dusuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS XUMHUU B €IUHCTBE Y4EeOHOW H
BOCIIUTATEIILHON JICATEIIHHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJITYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPHUHSATHIMHA B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIIUXCsl.

JIM9HOCTHBIE  pEe3yJdbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOW IO3MTHUBHBIX IICHHOCTHBIX OpHCHTAlUHd W
pacIIMpEeHHE OIBITA ISITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
¥ HAyYHOMY HACICJWIO, TIOHUMAHUS 3HAYCHHS XUMHUYCCKOW HAyKU B KH3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(poOpMaiueir o
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTEUSCTBCHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIIUTAHMS:



MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpPaBUJIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HON COBMECTHOW JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATEIBHBIX 3aJ]lay, BBINOTHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C MO3HULHH
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUI OCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U COCTaBIIIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOU KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHs MPUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
IPUPOIHON CPENOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHHS HAOJIIOaeMbIX MPOIECCOB U SIBICHUM,
MO3HAaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYyJbTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYIMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI00O3HATENIbHOCTh, TOTOBHOCTH U
CIHOCOOHOCTH K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpAaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU MU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuid 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATbHOU KU3HH,

5) TpyA0BOT0 BOCIIATAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3y4YeHHUI0 podeccuil 1 Tpyaa pa3auyHoro poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN NpodhecCuOHATBbHON AESATENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1alITUPOBATHCA B MPO(ECCHOHATILHOM cperie;



6) 3K0JI0rHYecKOr0 BOCIIMTAHHUS .

HKOJIOTHYECKH 1I€JIeCO00pa3HOE OTHOIIEHHE K MPUPOJIE€ KaK HCTOYHHKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY W TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHWE IIEHHOCTH COOIOICHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble TPH MU3YYCHHH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl IJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
IOPUHLKII, TUIIOTE3a, PaKT, cucTeMa, MPOIEeCcC, FIKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILIIJIEHUS TPU OCBOCHUH
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISTH UX XapaKTEPHBIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXIYy OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTUUECKUE PACCYyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbBIC, 10 AHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YMEHHUE TMPUMEHSATh B TNPOLECCEe TMO3HAHMS MOHATUS (IIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCIOJIb3YEMbIE B XUMHH,
npeo0pa3oBbIBATh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHbIE TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMUYECKON pEeaKIuu — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEICTABICHUIN BBIABIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC



MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH  OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YHUAEMbBIX MPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHHUE HCIIOIb30BATh MOCTABICHHBIE BOIPOCHl B KAa4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

NpUOOPETEHUE ONbITA IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJIOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATH OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETHPOBATH HH(OOPMALUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, MOIYyYaeMYIO0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOIyJIIpHAsl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpPUTUYECKHM OLEHUBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE MPUMEHATh Pa3Iu4Hble METOJAbl W 3aMpOChl NMPU MOUCKE U OTOOpE
UHGOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JIrharpammamy,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHUE UCIOJNb30BaTh M AaHAJIM3UpOBaTh B Ipolecce y4yeOHOH U
UCCJIEI0BATENBCKONW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOSHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auaiora W (WIH) JIUCKYCCHHU) TIO
CyLIECTBY  OOCyXJaeMOl  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3aa4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MPEe3EHTAIUIO
pEe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



yMEHUSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  NICATENBHOCTH  MPU  PEUICHUU
BO3ZHMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIAaCOBaHUS
no3uiuil (00CcyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIBHOCTH, IUIAHUPOBATH,
OCYILIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BEIOMpaATh Hanbonee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIIBHO COCTABJATh WA KOPPEKTUPOBATH
MPEIUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
WCITOJIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 00513aTEIbHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHKCS HAy4YHbIE€ 3HAHMS, YMEHHUS U CHOCOOBI
JNEUCTBUN, crnenupuyeckue sl MpeAMETHOW obmactu «XUMHS», BUbI
JNEATEIBHOCTH [0 IIOJAYYEHWI0 HOBOI'O  3HAHWs, €r0  HUHTEpIpETaLUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsX.

K koHIy 00yueHus B 8 kj1acce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATUI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 10J1s1 XMMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJIb, DJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasi peakuusi, KilacCU(puKalus peakuui: peakuuu
COCIVHEHUS, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
AP0 aTOMa, JJICKTPOHHBIM CIOW aroma, aTOMHasi OpOWTalb, PagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS W HEMOJSIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccOBas JI0JS BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
INPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMIA;



UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJ€HHUS (HOpMyT
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMUYECKOM CBSI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepuogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymma)» u «mnobounas noarpynmna (b-rpymnma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YUCIo dJICKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIAsi ONMUCAHNE PUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢dopmyre
COCIMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMA MBICIUTEILHON JEATEIIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 000OIICHHEe, CHCTeMaTH3aIllio, KiacCH(UKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — ISl U3YyUYCHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUSI — HAOIIOJICHHE, W3MEpPEHHe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



clenoBaTh ~ IpaBWJaM  [OJb30BaHUA  XMMHYECKOM  NOCYIOH |
7a0b0paTOpHBIM  000pPYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONYYCHUI0O U COOUPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUJAHUPOBAaTb M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C OMOILBIO NHIUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xoHIly 00yueHus B 9 kJjiacce npeaIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALUSA, PEAKIUMU HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE€, OOpaTUMble U
HEOOpaTUMBbIE pPEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
aIIOTpoNus, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAf,
MeTajuInYecKasi), KpHUCTAIUIMYECKas pemeETka, KOppo3Hs METaJIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKOM PEaKUHH, NPEAETbHO JIOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX IIOHATHM U
IIPUMEHSATH T MOHTHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
UCIIOJI30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCQMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUA XUMHUYECKOM
CBSI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPAax HEOPraHUYECKUX COCAWHEHUM, TUI KPHUCTAUIUMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATh U XapaKTepPU30BaTh
Tabnuynyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
paznuyaTh TOHATUS «rJaBHas moxarpymnma (A-rpynma)» U «mobodHas



noarpynna (b-rpynna)», manbie ¥ OoJbIIME NEPUOAbl, COOTHOCUTH
0003HauYEHUs, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEU(UUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEpPX Aasi OINHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
MOCPEICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChbl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

cOONIOaTh  MpaBUja  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXe TMpaBWwia oOOpameHus ¢
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3000pa3HbBIX BENIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUW, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTUOHBl aMMOHMSI MU HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEILIECTB;



NPUMEHSATH OCHOBHBIE OTIEPAIlUU MBICTUTEILHON NEATeTbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWid, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (unbp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2023-10-10T15:31:39+0300
	МУНИЦИПАЛЬНОЕ КАЗЁННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "АСМОЛОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




