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COJAEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

8 KUIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YEJIOBEKa. XUMHA B CUCTEeMEe HayK. Tema u
BemecTBa. dusnueckue CBONCTBA BeElIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMoOCBsI3p KOJIMYECTBA, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kiaccudukanys XuMUYeCKUX peakuuil
(coemuHeHus, pa3IoKeHHsI, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOparteHus ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHHEe (PHU3NUeCKUX (TIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHMCAaHWE I[PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuuil (pas3jiokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHuH, B3auMojeicTBue sxenesa c pactBopoM coiau meau (), m3ydenme crnoco6oB
pasfeneHus cMeceil: C IMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, TUCTHILISALMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pE3yJbTaTOB IMPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
OpoMBIIIIEHHOCTH. KpyroBopot kuciopona B npupoje. O30H — auioTporHas MOJU(pHKAIH
KHCIIOpO/1a.

TemoBoil 3(PexT XuMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHIOTEPMUYECKUE peakuMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJAE,
buznyecknue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTs! u comnu.

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

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PactBopsl. Haceiienuele u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTtBope. XUMHYecKue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE U B KU3HU



yenoBeka. KpyroBopor BOJbI B MpUpOJE. 3arpsi3HEHHUE MPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus OCHOBaHM: MIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metawioB H. H. bekerosa. Ilomyuenue kucior.

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

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEENIEHUE COJepKaHUsl KUCIOpOo/ia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpAHHWE, PACIIO3HABAHHE W
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/IEHUE M3MEHEHUSI OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U IIEJIOYEH, M3yuyeHUE
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3a]1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKH KIACCUPUKANUKA XUMHUYECKUX OdJieMeHToB. [loHsATHE o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumuueckux diemMeHroB J[. M.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX szaep. M3orombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIE TOHSATHS: HAyYHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHUBHOCTb, MOJIEKYJA, DJEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadms: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBICE TOPOJIBI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUUsA W UX COCOUHEHUM B COOTBETCTBUHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMYECKOW PEHMIETKHM U BHJIA XUMHUYECKOU
CBSI3H.

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

Knaccugukaius XUMHYECKUX peakiyil Mo pa3IudHbIM MpU3HAKaM (110 YUCITY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu XxuMuueckoil peakiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBA KHCIOT, OCHOBAaHMM M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeill (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MaTepUalioB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHe, peaklUuu pa3jIoXKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHwe U (pu3nyUeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJ0pOBOJOPO/Ia Ha OPraHK3M uesoBeka. BaxkHelme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIIHbIE MOAU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmupe kak MpeACcTaBUTENS Kiacca KHUCIOT M crnenuduueckue). XHUMHUYECKUE peakluH,
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 IpUpoae. XHMMHUYECKOE 3arps3HEHUE OKPYKAOIIEH Ccpeapl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoAe, (QHU3UUECKUEe 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 aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHble MOIUPUKAIUH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3u1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuabl yriaepona, UX (pU3MYECKUe U XMMHUUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJSydyeHME W npuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEeH, 3TaHOJ, IJMLEPHH, YKCyCHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KHU3HU 4YeloBeKa. MarepualbHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHUEeBOM kuciioTe. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIILIEHHOCTH. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C O0pa3llaMM XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M HU3yYEHHE CBOWCTB aMMUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYE€HUE MOJeNell KPUCTAIUIMYECKUX PElIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX peaklui Ha KapOoHAT u
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKAa XHUMHYECKHX OJJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN Pl HAOpsDKEHUA MeTaioB. PU3MYECKMEe 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 MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: onoxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJ1€MEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHH,

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanpIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH 1A ITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAIBIUS U HATPHUS ¢ BOAOW (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) 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 THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIe MeTajIbl U UX COCTUHCHHS)).

XuMus M OKpykaoumas cpeaa

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

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TTpeIesibHast JOMyCTUMast KOHIICHTPaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

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

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBA3€H 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 eCTeCTBCHHO-HAYYHbIC IMOHSATHS: HAy4HbIH (aKT, THIOTE3a, 3aKOH, TEOpws,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTUBHOCTb, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
HNPEIMETA «XUMMWUSA»

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIHUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U pPaCHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OpPMALMEH O MEPeIOBBIX JOCTHKECHHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IPEJICTABICHUSI O COLMAIbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yueOHO-UCCIeIOBATEIbCKON, TBOPUYECKON W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON Y4eOHOH AeATEeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKM M COCTaBIIAIOIIME OCHOBY JUIS
NOHUMaHMS  CYIIHOCTH HAayyHOM KapTHMHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJAbI, B3aUMOCBA3SX YeJIOBEKa C MPUPOIHOM Cpenoi, o posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBII€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOd, NOCTYHMHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYEHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHeHeM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3/0pOBbIi 00pa3 >KM3HMU, OCO3HAHHE IIOCIEJACTBHII W HENpHUSITHE BPEIHBIX
NpuUBBIYEK (YHOTpPeOJEHUSI alKorojsi, HapKOTHKOB, KYypEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO Mpodeccuii u Tpyaa pa3iudHOro poJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHHS TNTOOATBHOTO XapaKTepa 3KOJIOTMYECKHX MPOOJIeM M MyTel MX pelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINCISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ATHUX MPEAMETOB (POPMHPOBATH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITHIMHU), UCIIOIB30BATh MOHATHUS JJISI OOBSICHEHHUSI
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ¢ TyKTUBHBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE WCIIOJIB30BaTh MOCTABICHHBIC BOMPOCHI B KAYeCTBE MHCTPYMEHTa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIECCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
¥ GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE MH(pOpMAIINU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh U AHAIU3UPOBATh B MpoOIecCe yYEOHOW M HMCCIIECI0BATEIBCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY 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 TeMbl, (HOPMYIHUPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIBLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIiepUMeHTa (Ja0opaTOPHOTO OINbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIETOBAHHIO 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 COIJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO ONPEAEATh eI JIeATeNbHOCTH, MJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATh NPEJIOKEHHBIH aJrOpuUTM JCUCTBUI IpH
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, Ipe/IaraeMbie B YCIIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

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



OOyJarOIMMUCST Hay4dHbIE 3HAHMS, YMEHHUS W CIOCOOBI JEUCTBUH, creruduuecKkue s
HpeI[MeTHOfI O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
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 OOYUAIOIIMXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MaccoBass MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakluy COEIMHEHUS, PEAKIIUU Pa3JI0KEHMs], pEaKLIMK 3aMELICHUS], PEaKLIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpalUsl) 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 XMMHUYECKUX PEAKIIUI;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPraHMYECKUX COCTUHECHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
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
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE T[pPUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl BEILIECTB, MacCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEeIbHOCTH — aHAM3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATHU3AIHNIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XWUMHUYECKOW TIOCYIOM W  J1TabOpaTopHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U coOupaHuI0 ra3000pa3HbIX BEIIECTB (BOJAOpOAA MU KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHUS, XMMHYECKas peakius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtaauM3aTop, XHWMHUYECKOE pPaBHOBECHE, OOpaTuMble M HEOOpaTUMBbIE pEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOW pEeakKIMH, IMPEeAe]bHO JJIOMyCTUMAas
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
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuInuecKasi) B HEOPraHWMYECKUX COCIUHEHMSIX, 3apsiji HOHA MO XHUMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHKe: OMKCHIBATh M XapaKTepu3oBaTh TaOnmuuHyw dopmy Ilepuogmueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOAMYECKOW Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpeesiax MajbIX MEePUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEW OKUCICHHSI XUMUYECKIX AJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON TUCCOUMALMU KUCIIOT, IIEI0UEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opysoBaHuEM, a Takke MpaBuia oOpalleHus C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPA3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOpPUA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA
AKAJJEMAYECKHX YACOB, OTBOJIUMBIX HA OCBOEHHUE KAXKJION TEMbBI
YYEBHOI'O KYPCA, BO3MOXHOCTDH UCITOJIB30BAHUS S0P n HOP

8 KUJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/  pa3sgesioB H TeM Bcer  Kourpoibu IpakTHyeck
oOpa3oBaTeJibHbIE
I NnporpaMmMabl 0 ble padoThbI ue padboThbl
pecypcbl
Paznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
Xumusa —
0
corcctsosmanm Brmorora LIOK
1.1 . 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
JIeSITeIbHOCTH
YyeJioBeKa
BemiectBa u bubnunoreka LIOK
1.2 XHMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakiumn 37¢
Hroro no paszneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

EZB?IYX. bubaunotexa [IOK
2.1 cnopolL: 6 https://m.edsoo.ru/7f418
[Tonstue 06
37c
OKCHJIax
Bonopoa.llonstu bubnnorexa [JOK
2.2 € 0 KHCJIOTaxX U 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bona. PactBopsl. bubmuorexa [IOK
2.3 [Tonsarue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHMSIX 37¢c
I(()c;(;z{me bubmmoreka LIOK
2.4 1 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHHYECKUX
. 37c
COeTMHEHU I

Hroro no pazneny

30
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Pasznen 3. [lepuoguyeckuii 3axon u [lepuoguueckasi cucrema xummieckux 3jaemenTon /1. U.
MenneneeBa. CtpoeHne aToM0OB. XUMHUYeCKas CBsA3b. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[Tepuonnueckuii
3aKOH U
Hepropuieckas bu6nmoreka [IOK
3.1 cucrena 7 https://m.edsoo.ru/7f418
XUMHYECKUX 37¢
anemenToB /l. . -
Menpene-ena.
Crpoenue atoma
XuMu4decKas
CBSI3b. bubnuoreka [{OK
3.2 OKHCIIUTEIBHO- 8 1 https://m.edsoo.ru/7f418
BOCCTAHOBUTEIHH 37c
bIC PCAKITUU
bubnuoreka [{OK
HWtoro 1o pazaeny 15 https://m.edsoo.ru/7f418
37c
bubnunoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 >
ITPOI'PAMME
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9 KJIACC

DJIeKTPOHHbIE
(undposBbie)
Ne  HaumenoBanme KojmuecTBO 4acoB o0pa3oBaTte/ibHbIE
n/ pa3aesioB U TeM pecypchl
n NMPorpamMmbl
Bcer  KonTpoabn IMpakTnyeck
0 ble padoThbI ue padboThbl
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpenue n
yriyosieHue bubnuorexa [JOK
1.1 3HAHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pas3zennoB Kypca 8 636
KJ1acca
OCHOBHBIE
bu6mmoreka [IOK
1.2 SAROHOMEpHOCTH 4 https://m.edsoo.ru/7f41a
XI/IMI/I‘ICE)KI/IX 636
peakImit
DIEKTPOITUTHYECK
ast IMCCOLMALIUSL. bu6mmoreka [IOK
1.3 XuMuuecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OOmas
Xapaiteprcetiia bubnnoreka [JOK
2.1 XUMITACCIHX 4 1 https://m.edsoo.ru/7f41a
anemeHnToB VIIA-
636
TPYIIIIBL.
T"anorensl
OOmas
XapaKTEePUCTUKA BuGmorexa LOK
2.2 XHMHHACCIHX 6 https://m.edsoo.ru/7f41a
aneMeHTOB VIA-
636
rpynnsl. Cepa u
€€ CoOeTMHEHUS
53 OOmas 7 1 bu6mmorexa [IOK

XapaKTEPHUCTHUKA

https://m.edsoo.ru/7f41a



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

XUMHYECKHX
sneMeHTOB VA-
rpynnsl. A30T,
docdop u ux
COCAUHEHMS
OOmas
XapaKTEePUCTHKA
XUMHYECKHUX

2.4 sneMeHTOoB IVA-

Y KPEMHHH U UX

COCAMHCHU

Hroro no pasneny

rpynnsl. Yriepona

25

636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Pazgea 3. MeTauibl M UX COeTUHEHUA

OO0mue cBoiCcTBa bubmmorexa LIOK

3.1 n 4 https://m.edsoo.ru/7f41a
METaJIOB

636

Baxwuetimmue bu6mmoreka [IOK

3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41a
COeMHEHHS 636

Wroro mo pazneny 20

Paznen 4. Xumus u okpy:xaiomas cpeaa

BemecTra u bubmuorexa [JOK
4.1 Marepualibl B 3 https://m.edsoo.ru/7f41a
JKA3HU YeJ0BeKa 636
Hroro no paszneny 3
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB IO

[MPOT'PAMME



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

8 KJIACC
Ne KosmuecTBo yacos Jara DJ1eKTPOHHbIE HUPPOBLIE
n/ Tema ypoka Bceer K/ Ip/ H3Yy4eHH o0pa3oBaTeJibHbIE
1 V) p P b | pecypchl
IIpenmeTt xumuu. Poinb
1 XAMUU B KU3HU 1 bubmuoreka LIOK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEILIECTBA
5 Ilonstune o meTomax 1 Bu6nmoreka IJOK
[TO3HAHMS B XHMHH https://m.edsoo.ru/ff0d227e
[pakTudeckas padora No
1 «IIpaBuna paboTsl B
3 J1a00PaTOPUU U IPUEMBI 1 bubnuoreka [IOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
71a60PaTOPHBIM
000pyTOBaHHEM
YucTteic B TBa U
4 CM:CI/I.eCHe;I(IZZ(;BIa 1 bubmiorexa LIOK
. https://m.edsoo.ru/ff0d26ca
paszeneHust cMmecei
[IpakTnueckas padora Ne
5 2 «Paznenenue cmeceit 1 Bubnunoreka [IOK
(Ha MpUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
TIOBapEHHON COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 bubamorerca LIOK
https://m.edsoo.ru/ff0d2a6c
XVWMUYECKHE HIEMEHTHI.
7 3HaKu (CUMBOITBI) 1 brbmmorera LIOK
https://m.edsoo.ru/ff0d2be8
XUMHUYCCKUX JICMECHTOB
3 [IpocTeie u coxxHbIE 1 Bubmorexa [JOK
BEIeCTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJEKYJIIPHOE 1 Bbubnuorexa LIOK
yUYCHHUE https://m.edsoo.ru/ff0d2d50
3aK0oH ITOCTOSTHCTBA
COCTaBa BEIICCTBR.
10 XI/IMI/I‘IGCKZSII tdhopmyna. 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XUMHYECKUX DIEMECHTOB
OTtHOCUTENbHAS aTOMHAs
11 macca. OTHOcuTeIbHAS 1 brbmmorera LIOK
https://m.edsoo.ru/ff0d323c
MOJICKYJIIpHAs Macca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

Maccosas gonsa

bu6mmoreka IJOK

12 RUMHHACCKOTO SIICMEHTa B https://m.edsoo.ru/ff0d350c
COCIUHCHHUH

13 KonndaectBo BemecTna. bu6mmoreka IJOK
Mosb. MonspHas Macca https://m.edsoo.ru/ff0d5230
dusnyeckue u

14 XHMHUYCCKHUE SBICHUS. bubmiorexa IOK

https://m.edsoo.ru/ff0d37fa
Xumuueckasi peakius
IIpu3naku u yciaoBHs
15 H;)OTGKaHI/ISI )}(II/IMI/I‘JGCKI/IX bubmmorexa LIOK
. https://m.edsoo.ru/ff0d3al16
peaKITit
3aKOH COXpaHEHHUS MacChI
16 BEIIIECTB. )r;I/IMI/I‘IeCKI/Ie bubmaorexa LIOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciaeHus KoInM4ecTna,

17 MacChl BEIICCTBA 10 Bu6nmoreka IJOK
YPaBHEHHUSM XHUMHUYCCKUX https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccuduxkarus

’ https://m.edsoo.ru/ff0d3f34
Pa3IOXKEHS, 3aMETICHHS,
oOMeHa)
M. B. JlomoHOCOB —

19 YUEHBIA-3HIIUKIIOTICTUCT. bubmuoreka LIOK
0060061eHuE 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTH3aIusI 3HaHUM
KontponbsHas padora Nel

20 o Tef/[e «BeIJ_II;CTBa i bubmorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKITUN»
Bozmyx — cMech razos.

21 CocTaB Bo3yXa. Bubnunoreka [IOK
Kucnopog — sieMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusznueckue u
XUMUYECKHE CBOMCTBA

22 KHcIopoja (peaxiuu brbmmorerxa LIOK

https://m.edsoo.ru/ff0d4614
OKHCJICHUS, TOPCHHE).
[TonsaTHe 00 OKCHAaX
CriocoOBblI ToTy4eHust
KHCIIOpOJia B
93 nabopaTopuu u bubmuoreka LIOK

HPOMBILUIEHHOCTH.
IIpumeHeHue kuciopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TeroBoii a3 pext
XUMHUYECKOM peaKIu,

MOHSATHE O
24 TEPMOXUMHUYECKOM brbmmorexa LIOK
https://m.edso0.ru/ff0d4790
YpaBHEHUH, 9K30- U
SHJIOTEPMUYECKUX
peaxkmsax
Tomnueo (HedTh, yrons u
o5 MeTaH). 3arps3HeHne bubmmoreka [JOK
BO3JlyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPeJOTBPALICHUS
[IpakTuueckas pabora Ne
26 3 mo teme «llomydenue u bubmmorexa [IOK
cobupaHue KUCIopo/a, https://m.edsoo.ru/ff0d4ae2
H3Y4YEHHUE €r0 CBOMCTBY
Bonopoa — snemMeHT u
27 npgcfoeﬂBemeCTBo. bubamorexa LIOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B npupozae
®u3nYeCKUe U
08 XUMHYECKHE CBOMCTBA Bu6nmoreka IJOK
Bojopona. [IpumeHenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 [TonsATHE 0 KHUCIOTAX H bubmuoreka LIOK
COJISIX https://m.edsoo0.ru/ff0d50d2
30 CriocoOBbl noTy4eHust Bbubmuorexa LIOK
BOJIOPO/Ia B JTa0OpaTOPUH https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabota Ne
31 4 no teme «Ilonyuenue u Bbubnuorexa LIOK
cobupaHme BOI0poO/Ia, https://m.edsoo.ru/ff0d4f42
HU3Y4YEHHUE €r0 CBOMCTBY
32 ModsipHbIit 00BEM ra30B. Bubmorexa [JOK
3akoH ABOTajapo https://m.edsoo.ru/ff0d542e
Beruncnenus o6bpéMa,
KOJINYECTBA BEIIeCTBa
33 rasa 1o ero I/I3;];CTHOMy Bubmorexa LIOK
https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA
i 00bEMY
Brraucnenus o06EMOB
ra3oB 0 YPaBHEHHIO
34 peakuuu ZE OCHOBE bubmorexa LIOK
R https://m.edso00.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOLICHUH ra3oB
dusirieckie n . Bubmoreka [JOK
35 XUMUYIECKHE CBOMCTBA

BOJBI

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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CocTaB OCHOBaHHH.

bu6mmoreka IJOK

36 [MonsiTue 06 MHAMKATOpPaAX https://m.edsoo.ru/ff0d59e2
Boja xak pacTBOpUTEIIb.
Hacwiiennsie u
37 HEHACHIILICHHBIE bubmuoreka LIOK
pacTBOpbl. MaccoBast https://m.edsoo.ru/ff0d5b40
TIOJIST BEIIIECTBA B
pacTBope
[IpakTuueckas pabora Ne
5 no Teme
38 ;?CI; I:Z(;Z(;BSCHHG: bubmmoreka [JOK
. . https://m.edsoo.ru/ff0d5eba
OTpeAeNEHHON MacCOBOM
JIoJIell paCTBOPEHHOTO
BEIIIECTBA»
Kontpoasnas padora No2
39 o TZII:/IC «KI/ICJ‘II)OPOIL. bubamorexa LIOK
https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
OKCHJBI: COCTaB
40 KJ'IaCCIIL/I(i)I/IKaI_II/ISI , bubamorexa LIOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue n
41 XUMHUYECKHE CBOMCTBA bubmuoreka LIOK
KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHJIOB
OCHOBaHUS: COCTaB
42 KJIAaCCU(UKAIUSL ’ bubamoreia LIOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
Ilonyuenue u
43 XI/IMI}/I,:IICCKI/IC CBOMCTBA bubmorexa LIOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
Kucnotsr: cocras,
44 KJaccupuKaIys bubamorexa LIOK
’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
Ilonyuenue u
45 XI/IMZZCCKI/IC CBOMCTBa brbmmorera LIOK
https://m.edsoo.ru/ffOdfee2
KHCJIOT
Comu (cpeame): bubmmoreka IIOK
46 HOMCHICTATYPA, CIOCOOE! https://m.edso0.ru/00ad947
nonzlqe}n/m, XUMHUYCCKHE 4
CBOICTBA
[Ipaktraeckast pabota Ne
47 6. Pemenue Bu6mmoreka IJOK
IKCTIEPUMEHTATBHBIX https://m.edsoo.ru/00ad9b7c

3aga4d 110 TCME



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COEIMHEHUI

I'eneTnyeckas CBs3b
MEXy KJIaccaMu

bubmuoreka LIOK

48 HEOPraHUYECKHUX https://m.edsoo.ru/00ad9a50
COETMHEHUN
49 O6006mmenue u bu6mmoreka IJOK
CHUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3
50 o TeMe "OCHOBHBIE bu6mmoreka IJOK
KJIaCChI HEOPTaHMYECKHUX https://m.edsoo.ru/00ad9ela
coequHeHuit"
IIepBble noNBITKA
KJIACCU(UKAITII
51 XHMH‘IS():KHXHSHGMGHTOB. buomiorexa LIOK
https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpynmax
CXOHBIX AJIIEMEHTOB
[Iepunonnueckuii 3aK0H 1
59 [lepuoanueckas cucrema Bubmuorexa [JOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00ada52c
M. . MenneneeBa
53 [lepuoast, rpynmsl, Bubmuoreka [JOK
MOATPYIIIBI https://m.edsoo.ru/00ada52c
CrtpoeHne aTOMOB.
54 ColzTaB ATOMHBIX S7IEp. bubamorera LIOK
https://m.edsoo.ru/00ada342
H3oTomsl
CrtpoeHue 371eKTPOHHBIX
[ | coonouex srouos BuGmmorera LIOK
. https://m.edsoo.ru/00ada6bc
ITepuoauueckoil cucTeMbI
. . Menneneena
Xapakrepuctuka
XUMHUYECKOTO 3JIEMEHTa
56 IO €ro MOJIOKEHUIO B Bubmorexa LIOK
. https://m.edsoo.ru/00ada824
[lepuoanueckoii cucteme
. . Menneneera
3HaveHMe
[epuoamueckoro 3akoHa
57 JUIsl pa3BUTHUS HAYKU U Bubmuorexa LIOK
npaktuka. 1. . https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HBIH,
MeJaror ¥ rpayK1aHuH
58 DIEeKTPOOTPHUIIATEIIEHOCT Bbubnuroreka [IOK

b aTOMOB XUMHNYCCKHX

https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00ad9e1a
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OJICMCHTOB

59 HoHHas xumudeckas 1 bu6nmoreka IJOK
CBS3b https://m.edsoo.ru/00adac34
60 KoBanenrtnas nonspHas 1 Bubmuorexa LJOK
XMMHY€ECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBaseHTHasT HEMTOJISIpHAS 1 bubmmoreka [JOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka LIOK
62 Crenenb oxncneHHs ! https://m.edso0.ru/00adae28
OKUCIUTEILHO- bubmuoreka LIOK
63 BOCCTaHOBUTEILHBIE 1 https://m.edsoo.ru/00adb07
peakIuu 6
OKHCIITIIH 1 bubmuoteka LIOK
64 1 https://m.edso0.ru/00adb07
BOCCTaHOBUTEIIH 6
KonTponbHas pabora Ne4 BuGmorexa IOK
65 o Teme «CTpockine 1 https://m.edso0.ru/00adb48
aroMa. XHMH4YecKas
CBSI3b)» 6
66 g?:gi};izeygw' 1 bubmmorexa IJOK
. https://m.edsoo.ru/00adb33c
CHCTEeMaTU3alis 3HAHUH
. https://m.edsoo.ru/00ad9ch2
CHCTeMaTU3alis 3HAaHUH
o8 gijg;‘::;‘eyﬁo“' . Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d61c6
cucreMarul3anus 3HaHuu
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KJIACC

Jlara

DJIeKTpOHHBIe HU(POBBIE

o0pa3oBaTe/ibHbIE

Ne KonuuyecTBo yacoB HU3ydeHus

Tema ypoka pecypcbl
n/n

Bcero K/p  Ip/p
Ilepuoanueckuit
3akoH. [lepuoanueckas
pHoa Bu6nmoreka IJOK

cucTEMAa XUMHUYECKUX 1
anemenToB /1. W.
Menneneena

3aKOHOMEPHOCTH B

W3MCHCHHMH CBOMCTB
XAMHYECKHX 1
3JIEMEHTOB TEPBBIX

TPEX NEPUOIOB

https://m.edsoo.ru/00adb59e

bubmuoteka LIOK
https://m.edsoo.ru/00adb6b6

Knaccudukarnus u
HOMEHKJIATypa
HEOPraHUYeCKUX
BEIIIECTB

Buasl xumuueckoit
CBSI3H U THUIIEBI
KPUCTAJUTMIECKHUX
pEIETOK

Konrponbnas padora
Nel mo teme
«IToBTOpEeHue u
yriryOJiaeHre 3HaHu|
OCHOBHBIX Pa3JIeoB
Kypca 8 Kiiaccay

Knaccudukarms
XUMUYECKHUX PEeaKLUil
0 pa3IMYHBIM
MIpU3HAKaM

IlonsTHe o ckopocTu
XHMHUYECKON peaKIIuu.
TlonsiTue o

TOMOT'€HHBIX U 1
TreTepOreHHbIX

peaKuusIx

Bu6nuoreka IJOK
https://m.edsoo.ru/00adb7e2

bubmuoreka IIOK
https://m.edsoo.ru/00adbac6

bubmuoreka IIOK
https://m.edsoo.ru/00adbcb0

bubmuorexa IIOK
https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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Ionsarue o

XUMHUYECKOM
PaBHOBECHH.
g | Deeopss emmome BuGmorexa LOOK
. https://m.edsoo.ru/00adc28c
XUMHYIECKON peaKIiu
1 TIOJIOXKCHHE
XUMHUYIECKOTO
paBHOBECHS
OKHCIUTEIBHO-
9 BOCCTaHOBHUTEIIbHEIC bubmorexa IOK
https://m.edsoo.ru/00adcade
peaKIu
Teopus
10 ZJ:CI;&(I);I/LI[TI/I?GCKOH Bu6nmoreka IJOK
https://m.edsoo.ru/00adcd68
CubHEIC U ca0ble
OJICKTPOJIMTHI
11 Honnble ypaBHEeHUS Bubmumoreka LHOK
peakIuii https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA
KHUCJIOT U OCHOBAHUH B
12 CBETE NPEACTaBIECHUN bubnuoreka [IOK
00 https://m.edsoo.ru/00add5d8
3JIEKTPOTUTUYECKOU
JIACCOTTHAITIH
XUMHUYECKHEe CBOMCTBA
coJjieli B cBeTE
13 MPEJICTaBICHUH 00 Bubmorexa LIOK
. https://m.edso0.ru/00add8b2
ANEKTPOIUTHIECKOM
JIACCOITHAIIH
1 [MonsiTHE O THAPONU3E Bubmorexa [JOK
conei https://m.edsoo.ru/00add9d4
O0o006uicHuE U
15 CI/ICTGI;/I-IaTI/BaLII/ISI bubmorexa HOK
. https://m.edsoo.ru/00addd12
3HAHUU
[MpakTudeckas pabora
16 No 1. «Pemenue bubmuoreka IIOK
IKCTIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3129
Kontponbhas pabora
No2 1o Teme
17 «INEKTPOTUTHICCKAS Bbubnuroreka [IOK
IHECCOLMAIIHS. https://m.edsoo.ru/00addecO

XHUMUYECKHE PEAKIIIH
B PacTBOpax»



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

O0mas
XapaKTEePUCTHKA
rajioreHoOB.
XHWMHUYECKHE CBOICTBA
Ha TIpuIMepe XJIopa

bubmuoreka LIOK
https://m.edsoo.ru/00addfe2

19

20

XIJ10poBOAOPOA.
CousiHast KHCIIOTa,
XHMHYECKHUE CBOMCTBA,
MOJIy4YCHHUE,
MIPUMEHEHUE

[IpakTuueckas pabora
Ne 2 o Teme
«lTonmy4yeHue consHOU
KHUCJIOTBI, U3y4YEHUE €€
CBOMCTB»

bu6mmoreka IJOK
https://m.edsoo.ru/00ade104

bubmuoteka LIOK
https://m.edsoo.ru/00ade348

21

Brruncnenus no
YPaBHEHUSIM
XUMUYECKUX PEaKLUi,
€CIIM OJTMH U3
peareHTOB JIaH B
M30BITKE

bubmuoreka LIOK
https://m.edsoo.ru/00ade488

22

23

O6ias
XapaKTepUCTHKA
aneMeHToB VIA-
TPYIITBI

AnnotponHble
MOAU(UKALIUN CEPBI.
Haxoxnenue cepol u
€€ coeIMHEHUH B
npupoze. XUMHYECKHE
CBOMCTBa Cepbl

Bu6nmoreka IJOK
https://m.edsoo.ru/00ade64a

bubmuorexa IIOK
https://m.edsoo.ru/00ade64a

24

25

26

CepoBogopon,
CTpoeHue, GU3NIECKUE
Y XUMUYECKHE
CBOMCTBa

Oxcupsl cepel. CepHast
KHCTI0Ta, (pr3udeckre
U XUMHYECKHE
CBOICTBa, IPUMEHEHHE

XUMHUUECKHE PEaKIINH,
JIeKaIIe B OCHOBE
NPOMBIIIIIEHHOTO
croco0a Mmoay4eHus
CEpHOM KHUCJIOTHI.
XuMugeckoe

bubmoreka IIOK
https://m.edsoo.ru/00ade802

bubmunoreka IIOK
https://m.edsoo.ru/00adea28

Bu6mmoreka IJOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

3arps3HCHHC
OKpY>Karomen cpeabl
COCTMHCHISIMH CEPhI
Brruncnenue
MacCOBOM 10U
BBIXOJIa TIPOAYKTa
peaKIu

Obmas
XapaKTepUCTHKA
anemMeHToB VA-
rpynmnsl. A3or,
pacmnpocTpaHeHue B
npupo/ie, prsudeckne
U XUMHYCCKHEC
CBOMCTBa

bubmuoreka LIOK
https://m.edsoo.ru/00adec8a

bubmuoreka IIOK
https://m.edsoo.ru/00adeeab

29

AMMuax, ero
(hmuznueckue u

XUMHYCCKHE CBOMCTBA,

MOJIy4ECHHE U
IIPUMEHEHUE

Bu6nmoreka IJOK
https://m.edsoo.ru/00adf004

30

31

[TpakTuyeckas pabora
Ne 3 o Teme

«lTonmydyeHne aMMHaKa,

U3y4YECHHUE €T0
CBOMCTB»

A30THas KUCJIOTa, €€
(uznveckue u
XUMHUYECKHE CBOMCTBA

bubmuoreka IIOK
https://m.edsoo.ru/00adf180

bubmuoreka IIOK
https://m.edsoo.ru/00adf306

32

Ucnonb3oBaHue
HUTPATOB U COJEi
aMMOHUS B KQ4eCTBE
MUHEPaTbHBIX
yI0OpeHuii.
XUMHUYECKOE
3arpsa3HeHne
OKpYKarollen cpejibl
COCTMHCHISIMH a30Ta

bubmuoreka LIOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcnn
tdocdopa (V) n
hocdopHas kuciora,
¢uznueckue u

XUMHYECKHE CBOMCTBA,

HOJIy4eHUe

bubmuoreka IIOK
https://m.edsoo.ru/00adf68a

34

Hcnonbp3oBanue
(hocdartoB B KauecTBe

bubmunoreka IIOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

MUHEPaATbHBIX
yI00peHUii.
3arps3HCHHE
MIPUPOJTHOM CPEIIbI
(docharamu

35

36

Yraepogn,
pacrpocTpaHEeHHUE B
npupoae, pusnyeckue
U XUMHYECKHE
CBOICcTBa

Oxcunsl yriepoaa, ux
¢uznveckue u

XUMHUYECKHE CBOMCTBA.

OKoJoruuecKue
MPOOIIEMBI, CBSI3aHHBIC
C OKCHIIOM yTJIepoja
(v)

bu6mmoreka IJOK
https://m.edsoo.ru/00adfd9c

bubmuoreka LIOK
https://m.edsoo.ru/00adfebe

37

38

39

40

YronpHasg KUCIoTa U
eé colm

IIpakTudeckas padora
Ne 4 o Teme
"Tlomyuenue
YIJIEKHUCIIOro rasa.
KauecTtBennas
peakuus Ha KapOoHaT-

noH"

ITepBoHauasibHBIE
MOHATHUS 00
OpraHUYECKUX
BEIIECTBAX KakK O
COEIMHEHUSIX
yriepoja
Kpemnuii u ero
COEIMHEHUS

bubmuoreka LIOK
https://m.edsoo.ru/00ae006c¢c

bubmuoreka IIOK
https://m.edsoo.ru/00ae027e

bubmoreka IIOK
https://m.edsoo.ru/00ae054e

bubmoreka IIOK
https://m.edsoo.ru/00ae080a

41

42

[MpakTuyeckas pabora
Ne 5. Pemienue
IKCIIEPUMEHTAIbHBIX
3a7a4 110 TeMe
«Baxneimme
HEMETAJUIBI U BX
COCTHHCHHMSI

KonTponbHas pabora
Ne3 o teme
«Baxuneimme
HEMETAIUIBI U X

Bu6mmoreka IJOK
https://m.edsoo0.ru/00ae0bf2

bubmmoreka IIOK
https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

COCIOUHCHU )

OO6mmas
XapaKTEePUCTHKA
XAMHYECKHX
3JIEMEHTOB —
43 METaJIOB. bubmuoreka IIOK
Meraundeckast CBsI3b https://m.edsoo.ru/00ae103e
Y METaJJInYecKas
KpHCTaUTHYeCKast
pewérka. Puznueckue
CBOMCTBa METAJIJIOB
XUMHUYECKHEe CBONCTBA
METAJLIOB.
44 ONEeKTPOXUMUYECKHI bubamorexa LIOK
. https://m.edsoo.ru/00ael156
P HATIPSDKEHU I
METAILJIOB
O6mmwe crmocoObt
MOJIYYCHHSI METAJIIOB.
CmaBel. Berancienus
45 10 YpaBHEHUSIM Bubmmoreka [OK
XMUMHUYCCKHUX PEaKIH, https://m.edso00.ru/00ae1156
€CITi OJWH U3
peareHTOB COACPIKUT
MpUMecH
46 IlonsTue o koppo3uu Bbubnuorexa LIOK
METAaJITOB https://m.edso0.ru/00ae1278
47 I1leno4YHbIC METATIIBI bubmiorexa LIOK
https://m.edso0.ru/00ae14b2
Oxcuasl 1
48 FPIIlp(fIKCI/II[BI HaTpHA U bubamorerca LIOK
https://m.edso0.ru/00ae14b2
KaJust
€JI09HO3eMETIbHBIE
49 i/IL::TaJ'IJ'ILI — KaJIbIIUA U bubmorexa HOK
. https://m.edso0.ru/00ae15e8
MarHHui
50 Baxnetimme bubmoreka IIOK
COEIMHEHUS KAJIBIIHAS https://m.edsoo.ru/00ael15e8
O600menne u
51 cUCTEMAaTH3aIHA
3HAHUU
59 zIfIZT:ToI%i:TeZBOHH 1 bubmuoreka IIOK
https://m.edso0.ru/00ae1886
YCTpaHEHUS
L, | Mpanriccra paora BuGnorexa LOOK

"YKE&cTKkoCTh BOMBI U

https://m.edso0.ru/00aelae8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

METOJBI €€
ycTpaHeHus"

54

55

AnroMuunii

AmdoTtepHbIe
CBOMCTBa OKCHIA U
TUIPOKCHIIA

bubmunoreka IIOK
https://m.edsoo.ru/00aelc64

bubmuoreka LIOK
https://m.edsoo.ru/00aelc64

56

57

Keneso

OKcHpl, THAPOKCHUIBI
u conn xenesa (1) u
sxemesa (1)

bubmuoreka LIOK
https://m.edsoo.ru/00aeld86

bubmuoreka LIOK
https://m.edsoo.ru/00ae35e6

58

O06o061IeHE U
CUCTEMATH3ALIS
3HAHUHI

59

[TpakTudeckas pabora
Ne 7. Pemenue
3KCHCpI/IMCHTaJ'II>HI)IX
3a/1a4 10 TeMe
«BaxxHeumme MeTaibl
U UX COCAUHCHUS»

bubmuoteka LIOK
https://m.edsoo.ru/00ae3de8

60

Brruncienus no
YPaBHEHUSIM
XUMUYECKHUX PEaKLUi,
€CIIi OJWH U3
pEeareHToB JaH B
M30BITKE MU
COZIEPKUT MPUMECH.
Brruncnenus
MacCOBOM J10JIH
BBIX0OJIa IPOAYKTA
peakiuu

bubmuorexa IIOK
https://m.edsoo.ru/00ael750

61

62

63

O06001IEeHE U
cUcTEMAaTH3aIs
3HAHUH

KonTponbHas pabora
Ne4 110 Teme
«BaxxHeumme MeTaIbl
1 MX COEIUHECHUSY

Bemectsa u
MaTepHaIbl B
IMOBCEIHEBHON KU3HHA
yeJioBeKa

bubmunoreka LIOK
https://m.edso0.ru/00ae3f50

64

XHUMHYECKOE
3arpsI3HEHUE

bubmunoreka IIOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

OKPY’KarolleH cpebl

Poie xumun B

65 pelenuun 1 Bubmuorexa LJOK
9KOJOTUIECKHUX https://m.edso00.ru/00ae4270
npobieM
PesepBHBIiT ypOK.

66 O06o001IeH e U 1 bubnunoreka [JOK
CHCTeMaTH3aIHs https://m.edsoo.ru/00ae0d0a
3HAHUH
PesepBHBIiT ypOK.

67 O06o06mIcHNE U 1 bu6nmoreka IJOK
CHCTeMaTH3aIHs https://m.edsoo.ru/00adb33c
3HAHUH
PesepBHBIN ypoK.

68 O0o006mIcHNE U 1 Bu6nuoreka IJOK
cHCTeMaTH3alHs https://m.edsoo.ru/00ad9ch2
3HAHUH

OBILIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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