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8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoWcTBa BelleCTB. ArperarHoe coctosiHue BeumecTB. llondrue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Cll0KHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAaccChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeleCTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peaKui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHHe (U3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XMMHYECKHUX peakuuil (pasjokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BBIAPUBAHHUE, JUCTUIUISALINS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMblieHHOCTH. KpyroBopotr kucinopona B mpupoje. O30H — aloTporHas MOAM(PHUKAIUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBo. HaxoxkaeHue Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUpOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C PA3UYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alru, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKAasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCUIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. 1. 1. MeHaenees — y4€Hbll U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJlJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
LIMHKA C PacTBOpAaMHU KHCJIOT U ILEJIO0YEH, ITPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakliuy pa3iokKeHNsl, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3YYEHUU XMMHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

[eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanu3e. lloHsatne o XumHueckoM paBHOBecHU. DakTOphl, BIHUAIOLIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peakuil HMOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoOLiecca AMCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WDLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3nyecKue CBOWCTBA MPOCTHIX BEIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKHe M XUMHUYECKHE CBOMCTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupojae, (U3NYecKue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyrosopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3 QeKT. YronbHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COECIMHEHUSX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTMYEeCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEAMHEHHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yY€HHUE XUMHUUECKUX CBOICTB pa30aBlIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOChOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeJbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
Y U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETMHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. Meramnuyeckass CBs3b M METaUIMYecKas KpUCTALIAYECKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajbuud. BaxkHelmue coeauHeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okeuapl, ruapokcuabl U coiu skeneza (1) m xemesa (I1l), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KaJbIMs U HATPHUsSI C BOJOM (BO3MOXHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aJIIOMUHUSA, IUHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCHJIA IMHKA, PEIIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 MO
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaOIIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLIECCE ITOM y4yeOHON AesITeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHS O  BELIECTBE UM  XHMHUYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOIHON CPenor, O POJH
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
MH(POPMAIIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITETILHON PaOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HMCCIIEIOBATEIBCKON JESTETLHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HU, OCO3HAHWE IIOCIEACTBUI W HETNPHUSTHE BpPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(MECCHii U TpyAa pa3IuyHOrO PoJia, YBAKEHHE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodeCCHOHATBHON ACATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIIUX 310POBbIO U JKU3HU JIFOCH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUs TJI00ATFHOTO XapakTepa dKOJIOTHYSCKUX MPOOJIeM M IMyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEISIOT 3HAYMMBIC 1T (OPMHPOBAHHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHATHSMU), UCIIONB30BATh MOHATUS ISl OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MeXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykaeHus (MHAYKTUBHbIE, 1eTyKTHBHEIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpOBaTH OOOOLICHHS W BHIBOJBI IO pe3yJabTaTaM IPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS YU4EOHBIX U MO3HABATEIbHBIX 3324
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpPMY TIpeacTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYIHUPOBATH CBOW MPEUIOKEHUS OTHOCUTEIILHO BBIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpaTOpHOM pPabOTHI MO MCCIEIOBAHHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh LENU JesITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUIbI ACATCIIBHOCTU II0 IMOJIYYCHHUIO HOBOTO 3HAHUA, €TO
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAas Macca, MaccoBasi JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALMs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAEATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSIX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHA ABOIaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTopble UMeroTcsl B Tabnuue «lleproauueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, NOJTBEp)KJasi  ONUCAaHUWE TpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIIUIO, BBISIBJICHUE MPHUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH ©  J1abopaTOpPHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLIECTBA, IIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyueHust B 9 kJjacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaKuus, XUMHUUYECKast
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIIUTHI, JJIEKTPOJIUTHYCCKAST JTUCCOLMAIUS, pEaKIUd HMOHHOTO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEaKIMH, MPeAeiabHO JIOIMyCTUMAs
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIMHEHMSIX, 3apsj HOHAa MO0 XHMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMMUCHIBATh M XapakTepu3oBaTh TabnuuHyio Gopmy [lepromudeckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YUCJIIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn siApa, 00IIee YUCIIO SJIEKTPOHOB U PACTIPEIETICHUE UX 10 YJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpejesiax MajblX MEPUOJOB M TIABHBIX MOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) OOLIME U cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IEJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCca STHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (POpMYyJie COEJMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUECKUX OIBITOB IO MOJIY4YECHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMmHI-, MOaUA-, KapOoHat-, Qocdart-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BeniecTBO M XUMHYECKHE PeaKIIUU
[ToBTrOopenue u yriybiaeHue 3HaHHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymnmel. ["amoreHst https://m.edsoo.ru/7f41a636
o | e e :
' DTIENICHTO PYHIbL L-epa it e https://m.edsoo.ru/7f41a636
COEZIMHEHUs
s | e e | . oo
: JIEMEHTOB V A-TPYIIITEL. T, 1 UX
byl P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecrBo yacoB JlaTa
DJieKTpoHHbIE U(POBBIE
Ne U3y4eHHUst
/i Tema ypoka Beero Kontposbubie IIpakTnueckue o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
nnaH | dakr

1 [Ipeamer xumuu. Ponb xumuu B 1 bubmuorexa [JOK
JKH3HH 4yesloBeka. Tena u BerecTsa https://m.edsoo.ru/ff0d210c

5 ITousTne o MeTo1ax IMO3HAHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1

3 «[IpaBuna paboThl B 1abopaTopuu 1 1 bubnnoreka [JOK
npuémMbl 00paIeHHs C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 YucThIe BElIECTBA U CMECH. 1 bu6nmoreka [JOK
CriocoObI pa3jienieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTrueckas padora Ne 2

5 <<l£)a3I[€J'I€HI/I€ cﬁeceﬁ (Ha mpumepe 1 bubmmoreia LIOK

. https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPEHHOM COJIH)»

6 ATOMBI U MOJIEKYJTBI 1 bubmorexa IOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKUe dJIEMEHTBI. 3HAKU 1 bu6nmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bu6mmoreka [IOK

10 BajleHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOcuTeNbHAs aTOMHAs Macca.
11 OTtHocuTEIbHASI MOJIEKYJISIPHAS bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
9JIEMEHTA B COCAMHCHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MoansipHast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE bu6mmoreka [IOK
SABICHHS. XUMHUYCCKAs PCaKIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnnoreka [JOK
XUMHUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucienus konmuaecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa [JOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukanus XuMrU4IeCcKux
18 peaKuI/HgI) (CO@IIJII/IHGHI/IH pas3IoXKeHUS bubmmoreia LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONEINCT. O6og:1eHHe 5 bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HaHUI
20 KonTtponbHast padora Nel o treme bubnuorexa [IOK

«BeliecTBa 1 XUMHYECKHE pCaKkuum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmuorexa [JOK

21 BO3AyXa. KHCI0pOA ~— oIeMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ddu3znyecKrue U XUMHUYECKUE
99 CBOMCTBA KHCJIOpOJia (peakuu bubnmoreka [JOK
okwucienus, roperue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CrocoObI MOTyYEHUsT KUCIIOPO/ia B
23 naboparopun fﬂpOMBIIHJIerH(iTI/I. Bubnuorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHCHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TommmBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeIEHeq1;03’I[yyl;(a CIIOCOOBI zzro bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
ITpakTuueckas padora Ne 3 mo Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3y4eHUE €T0 CBONCTBY
97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
®dusnveckue 1 XUMHIECKUE
28 cBO¥icTBa BojiopoJia. [IpuMeneHune bubmmoreia LIOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 IlonsATHE O KMCIOTaX U COIIIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOTy9eHHsT BOAOPOIa B bubmmoreka [JOK
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nabopartopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTuueckas padota Ne 4 o Teme
31 «HponyquHe u I():06HpaHHe bubmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUEHHUE €r0 CBOMCTBY
39 MoutsipHbiii 00bEM ra30B. 3aKOH bubmuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a M0 €ro U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
34 YpaBHEHUIO PEaKIIMU Ha OCHOBE bubmmoreia LIOK
B, . https://m.edso0.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHUN Ta30B
35 Ddu3nyecKrue U XUMHUYECKHUE bubmuorexa [JOK
CBOMCTBa BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuorexa [JOK
WH/IMKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 HackiiienHbie 1 HEHACHIIIICHHBIC bu6mmoreka [IOK
pacTtBoOpbl. MaccoBast J10Jis BEIIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnuoteka [JOK
orpeIeIEHHON MacCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padota Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCu(pUKAIINS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoOBaHHUsI: COCTaB, bubnmoreka [JOK
KiIaccu(uKaIys, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune nu XuMHYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiiaccudukanms, bu6mmoreka [IOK
44
HOMCHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATypa
46 cnoco((ﬁf HIE)J'Iy‘l)CHI/I}I XI/IMI/I‘{Z(I:)KI’/IC bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas pabota No 6.
47 Peienne skcniepuMeHTaIbHBIX bubnuoreka [IOK
3a1a4 1o teMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUII»
T'enernueckas cBI3b MEXK
48 Kjaccamu HeOpFaHI/I‘leCKI/IHXy Bubmmorexa LIOK
. https://m.edso0.ru/00ad9a50
COCTMHEHU I
49 O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK
3HaHUI https://m.edso0.ru/00ad9cb?2
KonTponbHas padora Ne3 mo teme
50 "OCHEBHHC KJ'II;CCI)I bubmmorexa LIOK
on https://m.edsoo0.ru/00ad9ela
HEOPTraHUYECKUX COCTMHCHUI
51 [lepBble MOMBITKU KIaCCU(PHUKAILIMN bubnuorexa [IOK

XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O

https://m.edsoo.ru/00ad9ffa
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Irpynmnax CXOJHbIX 3JICMCHTOB

[lepuoauueckuii 3aKOH U

59 IIepnoanueckas cucrema bubmuorexa [IOK
XUMHYECKHX 3ieMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menneneena

53 [Tepuonpl, rpymmbl, TOATPYIIITHI Bubmiorexa LIOK

’ ’ https://m.edsoo.ru/00ada52c

54 Ctpoenue aromoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 060JIO‘I€KU Butmorexa LIOK

55 aTOMOB 3JieMeHTOB [lepuonnyeckoit

https://m.edsoo.ru/00adaébc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKka XMMHUECKOTO

56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa

57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
. MenneneeB — yuéHblii, memaror https://m.edsoo.ru/00ada96e
U TPpaXJIaHUH

58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK

> Hortiast Xnirieckas Cesh https://m.edsoo.ru/00adac34

60 KoBasieHTHas nonasipHas XUMUYECKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenTnast HenossspHas bubnuorexa [IOK

XUMHUYCCKasA CBA3b

https://m.edsoo.ru/00adaabh9
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bubmuoreka [JOK

62 CTeleHb OKkuCICHIA 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKUCIIUTENIN U BOCCTAHOBUTEIIH 1 https://m.e dsg).ru 100adb076
55 | «Orpacmme s, Koo | 1 EaGmorers 0K
BN https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O0o0IIeHNE U 1 bubnnorexa [JOK
crucTeMaTu3alus 3HaHUI https://m.edso0.ru/00adb33c
67 PesepBuslit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
68 Peseprublii ypok. O600ImIeHNE U 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosanuyecTBO 4acoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
U3ydeHust
Nen/m  Tema ypoka B Konrpoabnbsie IIpakruueckue o0pa3oBaTeJibHbIE
cero
padoThbI padoTbI pecypcbl
nnaH | gakr
[Tepuonuueckuii 3aK0oH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

5 . p 1 bu6mmoreka [IOK
CBOMCTB XUMHYECKHUX DJIEMEHTOB

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XuMH4eCKOU CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel no reme

5 «[ToBTOpEHue u yrnyoaeHue 1 1
3HAHWUN OCHOBHBIX Pa3eNioB Kypca
8 Kimacca»

Knaccudukanyss XuMHIECKHX
6 (vb 8 1 bubmuorexa [JOK
€aKIMi 110 Pa3IunYHbIM
pearh P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IToHsATHE O CKOPOCTH XUMHYECKON
; - P . Bu6smorexa [IOK
eaknuu. IToHATHE O TOMOT€HHBIX
beakh https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEaKIUIX
8 [TonsiTHE 0 XHUMHUYECKOM 1 bu6mmoreka [IOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJIBHBIe U cJjia0ble bubmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsiTe o runponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<l£)€HIGHI/Ie 3KCHIlpHMeHTaHBHBIX bubnuorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padorta Ne2 o teme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addec0O
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OOm1ast xapaKTepUCTHKA

18 raJIoreHoB. XMMUYECKHE CBOWCTBA Bu6mnorexa LIOK
i https://m.edsoo.ru/00addfe2
Ha IIpUMepe XJIopa
Xn .C )
19 oo enofiorna, nonyvcne borer LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
IT e 6ota No 2
20 reve dlonyucrne comoli brGmorera LIOK
7 . https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4YCHHE €€ CBOMCTBY
B
20 xustucexix peasu, ccnn o bimorera LIOK
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEareHToB JIaH B U30BITKE
99 OO01mas xapakTepucThKa bubnnoreka [JOK
aneMenToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAIUN
cepsl. Haxoxxnenue cepsl u eé bubnuoteka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
C , )
2 qumscerte n mscore biGorer LIOK
5 https://m.edso0.ru/00ade802
CBOWCTBa
O .C
25 quamcrie n xiveerie b morera LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE TIPOMBIIIUIEHHOTO criocoba bubnmoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMHU CEPBI

Brlunciienne MaccoBOM 01U

bubmuorexa [JOK

21 BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTruKa
anemMeHToB VA-Tpynmsl. A30T,
28 pacrpocTpaHeHHe B MPUPOJIC bubmmorexa LIOK
’ https://m.edsoo.ru/00adeeat
¢buznvecKre 1 XUMHUECKUE
CBOICTBA
AMMHaK, ero pU3nYecKue u
29 XMMHUYECKHE CBOICTBA, MOJIyYeHUE bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTrueckas padota Ne 3 o
30 TCII)VIG «HonyqupI/Ie aMMHaKa Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YE€HHE €ro CBOMCTBY
31 A30THas KucioTa, e€ pusnueckue bubnnoreka [JOK
1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 ynoOpernid. XuMu4eckoe ’ Brbmiorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u
33 dbochopnas kucnorta, puznyeckue bubnuorexa [JOK
1 XUMHUYECKHE CBOWCTBA, https://m.edsoo0.ru/00adf68a
MOJTyYeHUE
34 Hcnonb3oBanue GocgaToB B bubnuorexa [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuid. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bubmuorexa [JOK

35 HpHpOAS, (bmﬂqicme " https://m.edsoo.ru/00adfd9c
XUMHUYCECKHE CBOKMCTBA
Oxkcupl yriaepoja, ux puznyeckue
1 XHUMHYECKHE CBOHCTBA.
36 DKOJOTUYECKHE MTPOOTIEMBI Bu6mnorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VronpHas KUCIoTa U €€ COIn bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o
38 teme "l[lonydeHue yriekuciaoro bubnuorexa [IOK
raza. KauecTtBeHHas peakiys Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
[TepBoHAYaIbHBIC TTOHATHUS 00
39 oprpaHI/IqGCKI/IX BEIIECTBax Kak O Bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepo/ia
40 Kpemuuii u ero coenuneHus Brbmiorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5.
41 Pemrenne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3a1a4 1o TeMe «Bakneiime https://m.edso00.ru/00ae0bf2
HEMETaJUTBl U UX COSTUHCHHMS
KOHTponvLHas{ pabota Ne3 o treme Bumorexa LIOK
42 «BakHewnme HeMeTalIbl ¥ UX

COCOUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uloB. Metajuinieckas CBsi3b U

bu6mmoreka [IOK

43 MeTaJUTn4YecKas KpUCTaUInIecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKue CBOMCTBA
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEeKTPOXUMHUYCCKUN P bubmmorexa LIOK
. https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucienus
45 M0 YPaBHEHUSIM XUMHUYECKHIX bubmmorexa LIOK
. https://m.edso00.ru/00ae1156
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edso00.ru/00ael1278
47 [Ilenounble MeTAIUTBI Bubmiorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmorexa [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 BakHeiime coeqMHEHUS KaJTbIIUS bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMATU3 A
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmoreka [IOK

yCTpaHEeHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas pabora Ne 6 1o

53 Teme "JKECTKOCTH BOIBI U METObI bubmorexa HOK
_- | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa LIOK
>4 AdtromiHil https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>0 AKeneso https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3AIUS
3HAHUU
[IpaxTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3a1a4 1o teme «BaxHeiime https://m.edsoo0.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJTHH
50 U3 PEareHToB JIaH B U30BITKE WU bubnmnoreka [JOK
COZIEPKUT puMecH. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0OJa MPOAYKTA
peakuuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxHee MeTauIbl i UX

COCOAUHCHUA»
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63 BemectBa u marepuassl B 1 bubmuorexa [IOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHNE bubmuorexa [IOK

64 . 1
OKpYKaIoIIeH cpeJibl https://m.edsoo.ru/00ae4270

65 Posnb xumum B perieHuu 1 bubmuorexa [JOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O6o01eHuE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a

67 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [HOK
cHCTEeMaTH3aIus 3HAHU https://m.edsoo.ru/00adb33c

68 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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