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COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BELIECTB. ATpPETraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuecTtBo BemectBa. Mosab. MonsipHas Macca. B3anMocBs3p KoMyecTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHEHHA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklni (COeTUHEHMS, pa3I0kKEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIOJECHUE
busndeckux (MIaBJIeHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHHUM, HAaOII0eHIE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XMMHMUYECKHUX peakuuil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3iokeHHe T'MIpPOKCHIa
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE kele3a ¢ pactBopoM conu mean (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH IMOBAPCHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJeH MOJeKys
(IIapOCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuclopoda B JabopaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBast 10J11 BEIIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZE€ U B KU3HU 4eloBeKa. KpyroBopor Boabl B IpUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromve  (OCHOBHbBIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psan aktuBHOcTH MetaiuioB H. H. bekerona.
[lony4yeHne KHACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomydyeHue conen.

['eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE OINPENEIICHUE COJAEpKAHUA KUCIOpOJa B BO3yX€, ITOIyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
NpeKpalieHusi ropeHus (moxapa), O3HaAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWMCTB, MOJy4Y€HUE, COOMpaHHE, PACHO3HABAHME W HU3YyUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozelcTBUe Bojopoaa ¢ okcujaom menu (II)
(BO3MOYKHO HCIOJIb30BaHUE BHAEOMATEpUAOB), HaOIIOIeHNE 00pAa3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),



UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIECTB pa3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajla IPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknn 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
IpyNMax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepronnyeckuii 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOpMbI
[Tepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTroMoB MepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJnyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U EPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (MOJIsIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmuoie ceazu



Peanuzanuss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBINH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HAOIIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b!1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo 1 XuMH4YecKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XMMHAYECKUX DJIEMEHTOB IMIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM JJIeMEHTOB B llepunonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEMIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYeCKUX peaklyid Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YpaBHEHMUS.

[ToHsiTue 0 CKOPOCTH XUMHUYEecKOM peakuuu. lloHsTe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U IOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanny. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAINIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklyu
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLECCa JUCCOLMALMU KHCIOT, IIEJI0YEed H  COJeH
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepuaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl U MX coeiMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMPUMEHEHHE. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3UUeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENsl Kjacca KHUCIOT W chneuuduyeckue). XHUMHUYECKHE pPEaKiuu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEeaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPHUPOJIC. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIEHHs. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
bu3nyeckue U XuMHIeckue cBoiicTa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOyuyeHrue U npuMeHenue. Cou aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TMOJIy4eHHE, (HU3UICCKUE W XUMHUYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, MOYBBI W BomoEéMOB). Docdop,
ajuioTponHeie Mojaudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTJIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, pacIpoOCTpaHEHHWE B NpUpoae, (U3NYECKUE U XUMHUYECKHUE
cBoiicTBa. Ancop6Ouus. KpyrosopotT yriepoaa B npupoje. OKcuabl yriepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJyYeHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3za riao0albHOTO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coyu, uX PU3NUEeCKue U XMMUYECKHE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TAHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[ToHsaTre 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCJIKax, yriieBoaax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMenenue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mnpejcTaBlieHus 00
okcusie kpemausi (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHaibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHNE KAY€CTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHMsI, ONBIThI, OTpa)Kallue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBa
TraJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPHAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIIMBAaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3Y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBlIeHHOMN CEpHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdart-
WOH U HaOJIOJICHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3iiaMu a30THBIX U (HOcHOPHBIX yAO0OpEeHUH, MoIyyeHuE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MOJIeIIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MpoIIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHHE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHIIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTasuuibl 1 X COCAUHEHMSI

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHus B llepmommueckor cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTajuindeckasi CBsi3b U
METAJIMYECKasl ~ KpPUCTAJUIMUECKass  pelI€TKa.  ODJIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTailioB. OO0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WHM METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi M Kaiusd. [IpuMEHeHHe IIEeNOYHbIX METAUIOB M HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiublusg (OKCHUI, TUIPOKCHUA, COJIH).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHIA W THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoi cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKcH b, rTuapoKcHabl U conu xenesa (11) u xenesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, HM3YyYEHHE PpE3YyJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIUg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHUCIOPOIE
(BO3MOXXKHO ~ HCIOJB30BAHWE  BHUJAEOMATEPHUAIOB), MPU3HAKOB  MNPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbllUs, aJlOMUHUS, [MHKA, Keje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueiume
METaJUIbl U KX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuasnibl B ITOBCEIHEBHOM KWU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HeHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMast
KOHIIEHTpalus Beulects, nainee — [1/1K). Ponb xuMuu B pelieHnH 3K0JIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU M3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBISIETCS Yepe3 HCIOJb30BaHWE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIH (DakT, rumores3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiaccCu(pUuKaiusi, IMepUOJUIHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHUE, MOJICNb, SBJICHUE, NAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®usuka: marepusi, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUM 3apsji, IPOBOIHHKH,
MOJTYTIPOBOJHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUINUECKAS
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, CAMHUIBI U3MEPEHUS, KOCMUUYECKOE
MPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanue, Omocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, ITUTATEIbLHbIC BEIISCTRA.

['eorpadms: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
pacIIMpPEHUE OIBITA IESITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI0 O0OIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU MH(OpManmeit o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM EATENbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM y4eOHOU MESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPodeccril U Tpy1a pa3IuyHOTo poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YUYETOM JTUUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON IeSITENbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOdECcCUOHANIBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHHS

HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOAE KAaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYEeCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX peIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — TMPHU PEIICHUN YIeOHO-TTIO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISIBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble uccienoBaTebckme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIECHU;

MPUOOPETEHUE OMNbITA IO TUIAHUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIIEIOBAHUS, COCTABIATH OTUET
O MpoJieNITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAsE JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME MPUMEHATh PA3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
UHPOpPMAIllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu popmMamu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE HCIIONIb30BaTh U AaHAIW3MpPOBaTh B IIpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJ¢ Juajiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3YNbTATOB BBIMNOJHEHUS XMMHYECKOTO JKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4EOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJIbHOM W MCCJIEOBAaTEIbCKOM  ACSATENBHOCTH  MpPU  PELICHUU
BO3ZHMKAIOIIMX NpOOJeM Ha OCHOBE Y4yé€Ta OOILIMX HHTEPECOB M COrJIacOBAHMS
no3uuuid (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KpPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENENsITh LENH JEATebHOCTH, MIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATEeILHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCUCTBUUA MPU BBINIOJHEHUM 33aJaHUU C Y4ETOM
MOJIYYEHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMKCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeMeTHbIe pe3yJibTaThl HA 0A30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsA Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCAMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMEHICHUS, PEaKUUU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTallb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JI0Jsl BEIECTBA
(TpolieHTHAs! KOHIICHTPAIls) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSThH 3TU NOHATHA MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJB30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHUS (HOopMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, Maneie u
OOJIbIIIEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnune «llepuoauueckass cuctemMa Xumudeckux odyemeHToB [J[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeeieHue UX Mo dJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKIasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMAaTHU3aluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Y4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpAIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOIOpOJa M KHUCJIOPOJAA), MPHUTOTOBJICHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIE PaCTBOPEHHOTO BENIECTBA,
MJIAHUPOBAaTh M MPOBOJAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO UHAUKATOPOB
(;makmyc, heHondTaaenH, METHIIOPAHXK U JPYTHE).

K koHiy oOyuenus B 9 kiacce npeMeTHbIe pe3ysIbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHATHWA: XHWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, NPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl peaKi[usi, XUMUYEeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTUYECKAS] OUCCOLUUALNS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTUMbIE W



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuIMYecKasi), KpHUCTAUIMYECKas pemeETKa, KOpPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeabHO O0MyCcTUMas
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJHKY [UIsI COCTaBiieHUS (opMyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica llepuogmueckoro 3akona [[. . Menneneera u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKChIBATh W XapaKTepu3oBaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «rmodouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayeHusl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX TMEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJacCu(UIMPOBaTh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B peaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX — PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJBSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH;

cOONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUSI-,
uonMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JIeITeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
No KoaunuecTBo 4acoB
/i Tema ypoxa Bcero
[Ipenmer xumun. Ponp XuMuM B KU3HU YeJIOBEKA. Tela v BEIecTBa 1
2 ITonsatue o MeTomax MO3HAHUS B XUMUHU 1
3 [IpakTtuyeckas padora Ne 1 «IpaBuiia paboTsl B 1a0OpaTOPUH U PUEMBI 1
oOparteHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM)
4 YucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHus cMece 1
5 [IpakTuueckas padbora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYMCTKU |
MTOBAPEHHOM COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1
7 XHWMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 3JIEMEHTOB 1
8 [TpocThie U COXKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1
10 3aKk0oH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKast popMyiia. |
BaneHTHOCTE aTOMOB XMMHYECKUX IJIEMEHTOB
11 OTtHocuTenbHas aToMHasi Mmacca. OTHOCUTENIbHAS MOJIEKYJISIpHAsl Macca 1
12 MaccoBast JoJIsI XUMHYECKOTO DJIEMEHTA B COEINHEHNH 1
13 KomnuectBo BemecTBa. Monb. Mosipaast Mmacca 1
14 Pu3nuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKAas peaKIus 1
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS XUMUYECKUX PEAKIUN 1
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS 1
17 Brruucnenust konmdecTBa, MacChl BEIIECTBA 110 YPABHEHUSM XUMUYECKUX |

peakuuii




Krnaccudukanus XuMuueckux peakiuuii (CoOequHEeH s, pa3ioxKeHus,

18 1
3aMeIeHus, 0OMeHa)

19 M. B. JlomoHOCOB — yu€HBIH-dHIIMKIONEAUCT. OO00IICHHE 1 1
CUCTEeMAaTH3alusl 3HAaHUH

20 TpumectpoBas koHTpoabHAs pabota Nel o Teme «BemecTBa u |
XUMHAYECKHE PEAKIIUN)»

)1 Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciopos — 3neMeHT U pocToe |
BeuiecTBo. O30H

2 Ouznyeckue U XMMHUYECKHE CBOMCTBA KUCIOpoa (Peakuu OKHCIEHUS, |
ropenue). [lonstue 06 okcumgax

7 CriocoObl MostydeHus: KUCI0po/ia B J1a0OpaTOPUU U MPOMBIIIIEHHOCTH. |
[IpumeHeHune kucnopoaa

24 TernoBoii 3¢ (heKT XUMHUUECKON peakiiu, MOHITHE O TEPMOXUMHUYECKOM |
YPaBHEHMH, 3K30- ¥ SHJAOTEPMHUECKUX PEAKLIUAX

)5 TornuBo (HedTh, yroias U MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOObI €To |
MPEJOTBPALLICHHS

26 [Tpaktuueckas padota Ne 3 o reme «llonyduenue u coOupanue Kuciopoaa, |
M3y4YEHUE €r0 CBOMCTB)

27 Bonopon — anemenT u npocroe BemecTBo. Haxoxaenue B npupoae 1

28 du3nYecKre U XMMUYECKUe CBOMCTBA Bojlopoaa. [Ipumenenune Bogopoa 1

29 [ToHsTHE O KHUCIIOTAX U COMSAX 1

30 Crioco0bI TToTy4eHHsT BOAOPO/1a B TabopaTopun 1

31 [TpakTuyeckas padora Ne 4 o teme «Ilonmyuenue u cobupanue Bogopoa, 1
W3y4YEHUE €r0 CBOMCTB)

32 MossipHblii 00BEM ra3oB. 3ak0oH ABOTaIpPO 1

13 Boruncnenus o6bpEMa, KOIMuecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY 1

KOJIMYECTBY BEIIECTBA WU 00BEMY




Brruncienus o05EMOB ra3oB MO YPaBHCHHIO pCaKIIMH HAa OCHOBEC 3aKOHa

34 ) . 1
00BEMHBIX OTHOIIICHUH Ta30B

35 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI 1

36 CocraB ocHoBanuil. [TonsiTHe 00 HHAUKATOPAx 1

37 Bopa kak pactBopurens. HacbliieHHbIe 1 HEHACBIIIEHHBIE PACTBOPHI. |
MaccoBast 107151 BellecTBa B pacTBOpe

18 [IpakTuueckas padota Ne 5 o teme «IIpuroroBieHue pacTBOpoB ¢ |
ONpeAcIEHHON MacCOBOM JI0JIEH PACTBOPEHHOIO BELIECTBAY

39 TpumecTtpoBas koHTpoibHast padota Ne2 o Teme «Kucnoposa. Bonopoa. |
Bona»

40 Oxcupsl: coctaB, KiaccuuKalys, HOMEHKIIaTypa 1

41 [Tonyyenue u XMMHUYECKHUE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U |
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHMsI: cOCTaB, KJIacCU(pUKAIHsL, HOMEHKIAaTypa 1

43 [Tonyyenue u XMMHUYECKHUE CBONCTBA OCHOBAaHUH 1

44 Kucnotsl: cocTas, kimaccudukaius, HOMEHKIATypa 1

45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCTIOT 1

46 Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI MOTYYEHUS, XUMUYECKHE |
CBOMCTBA

47 [TpakTuueckas padbora Ne 6. PemeHne skcnepuMeHTANBHBIX 33724 110 TeMe |
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTUHEHUI

48 ['eneTnveckas CBSI3b MEXKY KJIIACCAMH HEOPIaHUYECKUX COCTNHEHUN 1

49 O06o001IeHre U cucTeMaTH3alus 3HaHU! 1

50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTraHUYECKUX 1
COCIMHEHMI"

51 [TepBbie MOMBITKY KiIacCU(UKAITUIN XUMHUYIECKUX d71eMeHTOB. [loHsTHE O |

rpymmnax CXOJHbIX 3JIECMCHTOB




HepI/IOI[I/I“ICCKI/Iﬁ 3aKOH U Hepnozmqecxaﬂ CUCTEMA XUMHUYCCKHUX 3JICMCHTOB

52 . . MenneneeBa !

53 [Tepuospl, rpynibl, HOATPYIIIBI 1

54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl 1

55 CrtpoeHnue 311eKTPOHHBIX 0005104k aTOMOB 31eMeHTOB [leproauueckoit |
cucteMmsl [. . MenaeneceBa

56 XapakTeprucTUKa XMMHUYECKOTO 3JIEMEHTA I10 €T0 MOJO0KEHHUIO B 1
IIepnonnueckoii cucreme /1. 1. Menneneesa

57 3nauenue [lepuonnueckoro 3akoHa ISl pa3BUTHS HayKu U npaktuku. J1. W. |
MenpeneeB — y4€Hbli, Ie1aror U rpaKiaHuH

53 DIEKTPOOTPUIIATEILHOCTh ATOMOB XUMUYECKUX JIEMEHTOB/ |
Bcepoccuiickas mpoBepouHas paboTa

59 HNonnas xumuyeckas CBs3b 1

60 KoBanieHTHas monsipHast XMMUYECKasi CBA3b 1

61 KoBasieHTHas1 HEMOIsIpHAs XMMUYECKas CBSI3b 1

62 CreneHb OKUCIEHUS 1

63 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1

64 OkuciuTenu u BOCCTAHOBUTENH 1

65 Wtorosas koHTposibHas padota Ned o reme «CTpoeHHe aToma. |
XUMHYECKas CBSA3bY

66 PesepBubIil ypok. O6001ICHIE U CHCTeMAaTH3allus 3HAHUN 1

67 PezepBHblit ypok. O00011I€HNE U CUCTEMAaTH3AIMsI 3HAHUH 1

68 PesepBubIil ypok. O6001ICHIE U CHCTeMAaTH3allus 3HAHUN 1
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9 KUIIACC

KoimmuecTBo
Ne n/m Tema ypoka 4acoB
Bcero

1 ITepuoanueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snemMenToB J[. . Menzaeneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHOIOB 1
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB 1
4 Buapl XuMHU4eCcKo# CBA3U M THITbI KPUCTAJUTMYECKUX PEHIETOK 1
5 Bxonnas koutposibHast pabora Nel mo teme «IloBTopeHue u yriy6ieHrne 3HaHUH OCHOBHBIX Pa3/IeiioB |

Kypca 8 kjiacca»

Knaccudukanus XuMU4ecKuX peakiuid o pa3IudHbIM IPU3HAKaM 1

[ToHsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [IoHsATHE O TOMOT€HHBIX U T€TEPOTCHHBIX PEAKIUSAX 1
8 [Tonsarue o xumudeckom paBHOBeCHH. DAaKTOPHI, BIUSIONIHNE HA CKOPOCTh XUMUYECKON PEaKIIuu U |

MOJIOKEHUE XMMUYECKOTO PaBHOBECHS
9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 1
10 Teopus snexTponuTHueckoi aucconuanui. CUIbHBIC U Clla0dble YIEKTPOIUTHI 1
11 HoHHbIE ypaBHEHHS peakui 1
12 XUMHYECKUE CBOWCTBA KMCIOT U OCHOBAHUH B CBETE MPEICTABICHHUMI 00 SIEKTPOTUTUYECKOM |

JUCCOIMAIUN
13 XUMHYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUNA 00 SJIEKTPOTUTHIECCKON TUCCOITHAIINN 1
14 [TonsaTue o runpouse conei 1
15 O00011eHne 1 cucTeEMaTU3aINs 3HAHUI 1
16 [Ipaktuueckas padota Ne 1. «PemeHne sKCIepUMEHTATBHBIX 33729 1
17 TpumecTpoBas KOHTpoIbHAsI padoTa No2 1mo Teme «IIEKTPOTUTUUYECKAs AUCCOIUAIN. XUMHUECKHE |

pEeaKklMK B paCTBOPAX»
18 OO0m1as XxapakTepUCTUKa TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA TIPUMEPE XJIopa 1




19 XnopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHE CBOMCTBA, OJIy4YeHUE, IPUMEHEHUE 1

20 [IpaxTuueckas padora Ne 2 o teme «llomydeHue coysiHOM KUCIOTHI, H3y4eHUE €€ CBOWCTBY 1

21 Bpruncienus no ypaBHEHUSIM XUMUYECKUX PEAKIIUMA, €CIU OJIMH U3 PEareHTOB JIaH B H30BITKE 1

22 OO0m1as XxapakTepuCTUKa 3JIEMEHTOB VIA-TpyIIbI 1

73 AnnorponHsie MoauduKanuu cepbl. HaxoxaeHue cepbl U €€ CoeIMHEHNI B IPUPoae. XUMHUECKUE |
CBOMCTBA CEphI

24 CepoBoaopoi, cTpoeHue, (pu3nuecKrue U XUMUYECKUE CBOWCTBA 1

25 Oxcunpl cepobl. CepHast KHCTI0Ta, (pU3HUecKre 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHE 1

26 XUMUYECKUE PeaKIInH, JIekKaIIle B OCHOBE MPOMBIIIJICHHOTO CII0C00a MOIY4eHUS CEPHON KUCIOTHI. |
XUMHYECKOE 3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl COSTUHEHUSIMU CEePBI

27 Brruncnenue MaccoBOM 10 BBIXOAA MPOAYKTA PEAKIIUN 1

)3 OO01mas xapakTepuCcTHKa 3JIEMEHTOB V A-Tpymibl. A30T, pacpocTpaHeHHe B IPUpoe, (ru3nuecKue u |
XUMUYECKHE CBOKCTBA

29 AMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTBA, MOJIyuYeHHE U IPUMEHEHUE 1

30 [Ipaktrueckas padota Ne 3 o teme «Ilonmydenue ammuaka, U3yudeHHUe €ro CBOMCTBY 1

31 A30THas KUCIOTa, € Pu3nuecKkue U XMMUYEeCKHe CBOMCTBA 1

) Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yI0OpeHUH. XUMHYECKOEe |
3arpsi3HEHUE OKPY’Kalollel Cpe/ibl COEIMHEHUSIMHU a30Ta

33 ®docdop. Okenn pocdopa (V) u pochopHas kucinora, pusMuecKue 1 XUMUYECKHUE CBONCTBA, OJTyYSHHE 1

34 Hcnonp3oBanue ¢pocdaToB B KaUECTBE MUHEPAIBbHBIX Y100peHUH. 3arps3HeHe NPUPOAHON Cpeibl |
docharamu

35 VYrnepon, pacipocTpaHeHUe B MpUpoie, GU3NIECKHNE U XUMUYECKUE CBOMCTBA 1

36 Oxcuipl yriaepoja, ux (pusnueckue U XMMUYeCKUe CBOMCTBA. DKOJIOrHYECKHe MPOOIEMbl, CBSI3aHHBIE C |
okcuaoM yriepoaa (IV)

37 VYrosbHast KUCHOTA U €€ CONun 1

38 [IpakTuueckas padora Ne 4 o teme "Ilonmydenue yriaekucioro ra3a. KauectBeHHast peakius Ha |

KapOoHaT-HOH"




39 [IepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSAX Yriepoaa 1
40 Kpemuunii u ero coequHeHus 1
41 [TpakTrueckas padora Ne 5. Penenne sxciepuMeHTaIBHBIX 3a/1a4 110 TeMe «BakHel e HeMeTauibl 1 |
WX COCIUHEHUS
42 TpumecTtpoBast KOHTposbHas padoTa Ne3 o Teme «BakHewIe HeMeTalIbl U KX COCTMHCHHS 1
43 OO01mas XxapakTepUCTHKa XUMUIECKUX AJIEMEHTOB — METAJUIOB. MeTaluinueckas CBSI3b M METaJUIMYECKast |
Kpuctaunueckas pemeérka. Gusndeckrue CBONCTBA METAIIIIOB
44 XUMHUUYECKUE CBOMCTBA METAJLIOB. DJIEKTPOXUMUYECKUN P HAIPSHKEHUN METAJIIIOB 1
45 O6mue criocoOb! momy4deHust MeTauioB. CIiiaBbl. BEIYHUCICHMS 110 ypaBHEHUSM XUMHYECKUX PEaKIUH, |
€CJIM OJIMH U3 PEareHTOB COJEPKUT MPUMECH
46 [TonsaTue o KOppoO3UK METAIIIOB 1
47 [llenounbie MeTaIbI 1
48 Oxcuipl ¥ TUAPOKCH/IBI HATPUS U Kallus 1
49 [Ienoyno3eMenbHBIE METAIIBI — KaIbIIUM U MarHui 1
50 Baxueiimme coequHeHNs KaIbIUs 1
51 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
52 KécTkocTh BOJBI U CLIOCOOBI €€ YyCTpaHEHUs 1
53 [Tpaktuyeckas padora Ne 6 mo teme "YKEcTKOCTh BOJIBI U METO/IbI €€ yCTpaHEHHS" 1
54 AmtoMuHUT 1
55 AmMoTepHbIe CBOICTBA OKCHIA U TUIPOKCHIA 1
56 Keneso 1
57 Oxcunsl, Tuapokcuabl u conu xxenesa (I1) u xxenesa (I11) 1
58 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 1
59 [Tpaktuueckas padota Ne 7. Pemenue skcriepuMeHTaNbHBIX 33/1a4 TI0 TeMe «BakHenme MeTauibl U X 1
COETUHEHUS
60 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUN, €CITM OJIMH U3 PEareHTOB JaH B U30BITKE WIN 1




COACPKHUT IPUMECH. Brrancnenus maccoBoit JA0JIM BBIXOJA IPOAYKTa pCaKIuu

61 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
62 HroroBast koHTpoabHas paboTta Ned 1o Teme «BaxHEHIIMe METAIUTBI K KX COCTUHCHUS 1
63 BemecTBa u MmaTepuaibl B TOBCEIHEBHOM KU3HU YEJIOBEKA 1
64 XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpebl 1
65 Ponbp XxumMum B pelieHnn SKOJOTHYECKHUX TTPOOIeM 1
66 PesepBHEIi ypok. O000IICHHE U CHCTEMAaTHU3aIHS 3HAHHHA 1
67 PesepBublit ypok. O6001IeHE U CUCTeMATHU3AIIHsI 3HAHHHA 1
68 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1
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