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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo XuMHHM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TPEeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOW O0Opa3oBaTENbHOW MPOrPaMMBbI
OCHOBHOT'0 00miero oopasopanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboyeil mporpaMMbl BOCIIMTAHUS M C YYETOM KOHIEIIMHM TPENoaaBaHuUsI
y4eOHOro npeameTa « XuMus» B 00pa3zoBaTeIbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T MPENCTABICHUE O IIENIAX, OOIIeH CTpaTeruu OO0ydeHus,
BOCITUTAHUS W Pa3BUTHs OOYYAIOMIMXCS CPEACTBAMHU y4eOHOTO MPEIMETa, YCTaHABIUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHue, MPelyCMaTpUBAET pacipeesieHIe ero Mo Kiaccam
U CTPYKTYpPUPOBAaHHME II0 pa3fejaM M TeMaM M[porpaMMbl IO XHMHUHU, OIPEIEISET
KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapaKTEepPUCTUKU  COJIEpPHKAHUS,

PEKOMEHIyEMYIO TOCJIEI0BATEIbHOCTh U3YYCHUSI XUMUU C YUETOM
MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKU Y4€OHOTO MpOoliecca, BO3PACTHBIX
0COOEHHOCTE 00yYaroluxcsi, ONpenesieT BO3MOXXHOCTU MpeIMeTa Uil peau3aiuu
TpeOOBaHMI K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTpaMMbl Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus, a TAaK)Ke TPEOOBAHUM K pe3yJibTaTaM O0y4eHUsI XUMUU Ha
ypOBHE IIeJied M3y4YeHHs TMpeaMeTa U OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIHHOM
NEATEIIbHOCTH 00yYaroIIerocs 1o OCBOCHHUIO YISOHOTO COIepKaHMSI.

3HaHWE XUMUU CITYKUT OCHOBOM T (DOPMHUPOBAHKS MUPOBO33PEHUS 00YJAIOIIETOCH,
€ro MpeACTaBICHUN O MaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMUPYEMBIE
XUMUEH TMPECTAaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPrud U 00 HSBOJIOLMHU BEIIECTB B
IPUPOJIE, O MYTAX PelIEHUs II100aTbHBIX TPOOIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUYECTBA —
CBIPbEBOM, DHEPreTUYECKOW, WHUIIEBOM H DKOJOTHYECKOW O€30MacHOCTH, MpobiieM
31paBOOXPaHEHUS.

N3yyeHne xumuu:

CIOCOOCTBYET  peai3allii  BO3MOXKHOCTEH  JJIi  CamMOpa3BUTUA |

dbopMHUpOBaHUS KYJIbTYPBHI JIMYHOCTH, €€ 0011el U (yHKIIMOHATBLHOW IPAMOTHOCTH; BHOCUT

BKJIaJl B (pOPMUPOBAHUE MBIIUICHHUS U TBOPYECKHX CIOCOOHOCTEW 00ydYaroluxcs,

HaBBIKOB HMX CAMOCTOSITEIbHOW  y4yeOHOW  JIeATENbHOCTH,

IKCIEPUMEHTAIBHBIX M HCCIEOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOGECCUOHATILHON JCSITEIIbHOCTH;

3HAKOMHT CO CHelU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBBI 1IE€JIOCTHOTO
B3II1a HAa €AUHCTBO NPUPOJABI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM J3TallOM B
(dbopMHUPOBAHNU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ] B 3KOJOTUYECKOE
o0pa3oBaHuE O0yJarOUIUXCSI.

JlanHble HampaBiieHUs B OOyYE€HUH XUMHUU O0€CHEeUYMBAIOTCS CHEUHU(PUKON
coliepkaHusi  y4eOHOro  mpeaMeTa, KOTOpBIM  SBISETCA  MEAaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKM XMMHUH Ha OMpPENEIEHHOM JTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMBbl TEPBOHAYAJIBHBIX IMOHATHH XHWMHUHU, OCHOB
HEOPraHMYeCKOM XUMUU U HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX TMOHSTHU
OpraHN4eCKON XUMHUH.

CrtpykTypa coiepaHHusl MporpaMMbl 10 XMMUU c(hopMHpOBaHa Ha OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydyeHuro. CoaepkaHHe CKJIaJAbIBAETCS U3 CHCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI MOHATUIA O XMMUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MNPUHIUITY
[IOCJIEIOBATEIBLHOIO PA3BUTUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOr0 yPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KAaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— [lepuomnueckoro 3akoHa J[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3U;

— TpPEACTaBICHUA 00 BIEKTPOJUTUYECKON AHMCCOLUMAlUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE ASMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHSI K IPyTOMY, BBIIOJIHSIS (PYHKIIUU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOICTB,
CTPOEHHUS U BO3MOKHOCTEH NPAKTHYECKOI0 IIPUMEHEHMS U NIOJIyYEHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHre mporpaMMbl IO XHMHH  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABIICHUS O XMMUYECKOM COCTABIISIIOIICH HAyYHON KApTUHBI MUPa B JIOTHKE €€
CUCTEMHOM IPUPOABI, HEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHHIO U METOAaM
IIO3HAaHUS B Hayke. V3ydyeHHe XMMUH NPOUCXOJUT C MPUBICYECHUEM 3HAHUMI U3
paHee M3Y4YEHHBIX YUEOHBIX HpeaMeToB: «Okpyxarommii mup», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHHH XUMHUU TNPOUCXOJUT (POPMHUPOBAHUE 3HAHUNH OCHOB
XUMHUYECKON HAyKHd KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOM
JEeSATENbHOCTH YETIOBEKA U KaK OTHOIO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3a1a4a
y4eOHOro MpeAMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEUIINX (AKTOB, MOHITUH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHUH, TOCTYTHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapakTepa, si3blka HAyKH, B NMPUOOIICHUH K



Hay4YHbIM METOJIaM MO3HAHUS NPU U3YUYEHUU BEUIECTB U XUMUYECKHX PEaKIUi, B
GbOopMUPOBAHUHU U PA3BUTUU MTO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B yueOHO-
MO3HAaBaTEILHON M y4eOHO-UCCIIEI0BATEIbCKON JEeATeIbHOCTH, OCBOCHUU IMPABUI
6e30macHOro o0pallleHust ¢ BeIeCTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHuM XUMUU Ha YPOBHE OCHOBHOI'O OOLIEr0 0Opa30BaHMS BaKHOE
3Ha4YeHUE MPUOOpENr TaKue 1eH, Kak:

— (opMupoBaHME HHTEIUICKTYyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITCIIbHOMY TMPUHSITHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

— HampaBJEHHOCTh OOy4YeHUs Ha  CHUCTEMaTHYECKOe MPUOOIICHHE
0o0yyYaroImMXxcsi K CaMOCTOSITEIbHOM IMO3HABATEIbHOW JEATENbHOCTA, HAy4YHBIM
MEeTOoJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrnieyeHne yCcIoBHi, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITa PA3HOOOPA3HON MESITENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIETEHIMI), MMEIOIIMX YHUBEPCAIBHOE 3HAYEHHE IS
Pa3JIMYHBIX BUJIOB JICATCILHOCTH,

— ((dopmupoBanre oOmEHd (QYHKIMOHAIIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIE€ YMEHHM OOBSICHATH M OIEHUBATH SBIICHUS
OKPY>KAIOLIEr0 MUpPa, UCIOJb3Yys 3HAHWUS U ONBIT, MOJYYEHHBIE NPU U3YUYECHUH
XUMUH, IPUMEHSATh UX MPU PEIIEHUU TPOOJIEM B MOBCEAHEBHON KU3HU U TPYJ0BOM
JeSITETbHOCTH;

— ¢opmupoBaHue y OOydYarOmMXCS TyMaHUCTHYECKUX OTHOIICHHH,
NOHUMAaHUsl [EHHOCTU XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1[eJ1IeCO00pa3HOT0 TOBEIECHHUSI B OBITY W TPYIOBOW JEATEIBHOCTH B IENSX
COXPAHEHUS CBOETO 3/I0POBhS U OKPY Karolel MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHSI OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(HIis M HAMpPaBICHHOCTH NaJbHEUIIEro
oOy4eHusl.

OO011ee Ynciio 4acoB, OTBEAEHHBIX /ISl U3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOT'O
obmiero oOpaszoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 dacoB (2 4daca B
Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKUE IIOHATUSA

[Ipenmer xumuun. Poib XMMHUM B KU3HHU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. ®du3nMuecKue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BeulecTB. [loHaTre 0 MeTronax mo3HaHWs B XUMHH. UHCThIE BEIIECTBA U CMECH.
CrocoObI pa3eneHns: CMeCei.

ATOMBI M MOJEKYJIbl. XUMHUYECKUE 3JIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHbBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHHUE.

Xumuueckas popmynna. BaneHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aTOMHAsi Macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHAsA Macca. MaccoBasi oJIsl XMMHYECKOTO 3JIEMEHTA B COCIMHEHNH.

KonunuectBo BemecrBa. Monb. Monsipaas Macca. B3anMOCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCIUHECHUMN.

OuU3NYECKNE U XUMUUYECKHE SIBIICHUSI. XUMUUYECKasl peakiusa U €€ MpU3HaKHu.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKkHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, PA3JI0KEHHU S, 3aMEeIIIEHUs, OOMEHA).

Xumuueckuu IKCnepumMeHm.

3HAKOMCTBO C XMMUYECKOW MOCYAOH, MpaBujiaMu paboThl B JabOpaTopuu u
npuéMaMu oOpaiieHus ¢ JabopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U OMHCAHHE
¢u3ndecKuX CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOIEHNE
dbuznyeckux (IJIaBJICHHE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKe,
KUTIEHHE M KOHJACHCAIMS BOJbI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTOW) SIBJICHUHN, HAOMIOJICHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKHX PpeaKIui (pas3yioKEeHHUe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwusi, pa3iioKeHHe THIPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoOJIeHCTBUE kelle3a ¢ pacTBopoM coiiu meau (11),
M3y4YeHue CIOoCOOOB pa3/ieJICHUs CMECEH: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BBIITApUBAHUE, TUCTUWLISALUS, XpoMaTorpadus, NPOBEICHUE OUUCTKU MOBApPEHHOM
coJii, HaOJIOJICHWE W  ONHCAaHUE  PE3YyJbTATOB  MPOBEJCHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MAacChl, CO3JIaHUE MOJEJIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

BaxHeillne npeacTaBUuTEe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U mpocToe
BeniecTBO. HaxokneHue kucimopoga B TpUpoAe, (PU3MYECKHE M XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuzabl. [Ipumenenune kucinopoga. CrocoObl
MOJYYEHHUsl KHUCJIopoAa B JIadopaTOpuM U MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupojie. O30H — auioTpornHasi MOJU(PUKAIIS KUCIOpOoaa.



TennoBorr 3(h(HEeKT XUMHYECKOW peaklny, TEPMOXHMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEAKUMH. TONIMBO: yrojlb M METaH. 3arps3HCHHE
BO3J/lyXa, yCWJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOT'O CJIOSI.

Bonopon — anemeHT u npocroe BeniectBo. HaxoxieHre Bogopoaa B IpUpoe,
busnUecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI ToTydeHus. KucmoTs
U COJIH.

MonsipHbIii 006EM ra3oB. PacuéThl M0 XMMUYECKUM YpaBHEHHUSIM.

duznyeckue CBOMCTBA BOJbL. Boma kak pacTtBopuTesib. PacTBOpHI.
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10Jisl BEIIECTBA B paCTBOpPE. XMMHUUYECKHAE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponp pacTBOpoB B npupozae U B KU3HH 4esoBeka. KpyroBopor BoAbl B MpUPOJE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUMCTKA MIPUPOJAHBIX BOJ.

Knaccudukamus Heopranmdeckux coeaumHeHni. Okcuanl. Knaccudukamms
OKCHUJIOB:  cojieoOpa3ytoie  (OCHOBHBIE, KHUCIOTHbIE, am(pOTEepHbIE) U
HeconieoOpaszyromue. Homenknarypa oxcuaoB. Dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. I1onydyeHue okcuaos.

OcHoBanuda. Krnaccupukanuss OCHOBaHUM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHMN. PuU3NUECKHE M XHUMHUYECKHE CBOWCTBA
ocHOoBaHuU. [lonyyeHne oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. Ousnyeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MetamnoB H. H. bekerosa.
ITomyyeHnue KUCnor.

Conu. Homenkiarypa coneil. @U3nuecKkue U XMMHYECKHUE CBOWCTBA COJIEH.
[Tomyuenue conen.

['eHeTnyeckas CBSA3b MEXKIY KJlaCCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuyeckuui IKCnepuMeHm:

Ka4eCTBEHHOE OIIPEIEIICHUE COAECPXKAHUSI KUCIOPOAa B BO3AyXE, MOIYYEHHUE,
coOupaHue, pacrmo3HAaBaHWE U W3YYCHHUE CBOWCTB KHCIOpOAa, HAOIIOIEeHNE
B3aMMOJEUCTBUS BEIIECTB C KHCJIOPOJOM ¢ YCJIOBUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (roxapa), O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHUJIOB M OITUCAHUE
UX CBOICTB, OJIy4eHHE, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHUE CBOWCTB BOAOPOIa
(ropenue), B3aumoaeiictBue Bojopona c¢ okcuaoM wmeau (II)  (Bo3mokHO
MCII0JIb30BaHUE BUAEOMATEPUAJIOB), HA0II0IeHHE 00pa3lioB BEUIECTB KOJIUYECTBOM
1 ™Momb, uccreqoBaHUE OCOOCHHOCTEH pPACTBOPEHHUSI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAaCCOBOM J0OJIEU
pPacTBOPEHHOIO BENIECTBA, B3aMMOJCHCTBHE BOJABI C MeETaulaMH (HATpUEM H
KaJibllueM) (BO3MOXXHO HCIIOJIb30BaHWE BHJACOMATEPHUAIOB), HCCIEI0BaHUE
00pa3IioB HEOPTAHMYECKUX BEIIECTB PA3IUUHBIX KJIACCOB, HAOIIOACHUE U3MEHEHUS
OKPACKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U IIEI0YEH, U3yUEHUE B3aUMOICUCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKIIUi
HEUTpanu3aluy, IMOJyYEHHE HEpPaCTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlIa IPYTUM U3 pacTBOpPa COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4 0 TEME
«BaxxHelI1me Kaacchl HEOPraHUUECKUX COCAMHEHUI.

Hepuoanuecknn 3axkoH u Ilepuoamuyeckas cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. Crpoenne aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIE PEeaKIIUN

[lepBbie MONBITKH KJIACCU(PUKAUA XUMHUYECKUX 3JIeMeHTOB. I[loHsatue o
rpynmnax CXOAHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEJIbHbIE METAILIbI,
raJIOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pPOTEpHbIE OKCUIBI
Y TUJPOKCHUJIBIL.

[lepunonnyeckuii 3akoH. [leproanueckas cucTeMa XMuMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u JmuHHONIeproHas popmsl [leproandeckoit

cuctemMbl xumudeckux syeMmeHToB JI. M. MenneneeBa. Ilepnoasl M rpyrmisl.
@U3NYECKUN CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIbI SJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHbIX sifiep. M3oTonbl. Dnexkrponbl. CTpoeHue
AIIGKTPOHHBIX ~ 000I04eK  aroMoB  TiepBbIX 20 XMMHUYECKHX  OJIEMEHTOB
ITepuomnyeckoint cucremsl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOIO
3JIEMEHTA 110 €ro nmojoxeHuto B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHHUs paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue [lepuonnyeckoro 3akoHa u I[lepuoguyueckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB IS pa3BUTUS Hayku W npaktuku. . M. MenneneeB — yd€HbIA U
rpaXkIaHHH.

Xumuyeckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpHAsi) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponecchl okucaeHus U BOCCTAHOBIICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuyeckuui IKCnepumMeHm:

H3yueHHe oOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJIECHCTBHUE
TUJPOKCUAA LIMHKA C pPAacTBOPAMHM KHUCIOT M IIEJIOY€Hl, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEAKLUU
(ropeHue, peakiuu pa3ioKeHus, COCAUHEHUS ).

Mescnpeomemmnuie céaszu

Peanuzanms mMeXnpeAMETHBIX CBSI3€M MpH HM3YYEHUUM XUMUU B § Kjacce
OCYIIECTBJISIETCS d4epe3 MCIOJMb30BaHME KaK OOIIMX eCTeCTBEHHO--HayYHBIX
MOHSTUN, TAK U TOHATHUH, SBJISIONIMXCS CUCTEMHBIMU I OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OO0mye ecTecTBEHHO--HAyYHbIE OHATHUS: HAy4YHbIN (DAaKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHaJu3, CHUHTE3, KiIaccu(ukauus, TIEepUOJAUYHOCTb, HAOJIOIECHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: MaTepus, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIUA, U30TOIIBL,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKUI 3apsili, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3MYecKue BETUUYHMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/bI, COonHIIE.

buonorus: porocunres, apixanue, duochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpATBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIC
HCKOIIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKAs peaKUus

[Iepnoanueckuit 3akoH. [leproanueckas cucrema XUMAYECKUX AIEMEHTOB /.
N. MenpneneeBa. CtpoeHue aTroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KAIMS, KAIBLMS U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKEHHMEM 3JeMeHTOB B Ilepuogudeckoil cucreme u
CTPOECHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMUMHUYECKOW CBsI3U. THUIMBI KPUCTAIMYECKHUX
pEmETOK, 3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTALIMYECKON PEILETKHU U
BHJla XUMHYECKOU CBS3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pa3Iu4YHbIM KjaccaM HEOPraHUuYeCKuX
COEIMHEHMI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMU4ecKUX peakiyil o pa3Iu4HbIM IpU3HaKaM (110 YUCITy
M COCTaBy Yy4YaCTBYIOUIMX B pEAKIMU BEIIECTB, MO TEIoBoMy 3¢ dekty, 1o
U3MEHEHUIO CTENEHEH OKHUCIIEHUS XMMHUYECKUX SJIEMEHTOB, [0 OOpPaTUMOCTH, MO
YUYaCTHIO KaTajau3aTopa). DK30- U dHIAOTEPMHUUECKUE PEaKIUH, TEPMOXUMHUYECKHE
YPaBHEHHSL.

[lonsatne o ckopoctu xumuueckord peakuuu. [loHsaTne o0 oOpaTHMMbIX U
HEOOPATUMBIX XUMHUYECKUX peakuusax. [[oHATHE O TOMOr€HHBIX U Ie€TepOreHHBIX
peakumsx. I[lonstue o karanuse. [loHsATHEe 0 XMMHUYECKOM paBHOBecUU. DaKTOPHI,
BIMSIOIIME Ha CKOPOCTh XHMHYECKOW pEaKIMH M IOJOKEHHE XHMHUYECKOIro

PaBHOBECHSI.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUHU,  DJEKTPOHHBIA  OayiaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKkuuu. CocraBnenue ypaBHEHUN

OKHCJIUTEIHHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUid C  HCIOJB30BAaHUEM METOJa
AJIEKTPOHHOTO OajaHca.



Teopust 3AEKTPOAUTUYECKON TUCCOLMAIIUU. DINEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, anmonsl. MexaHu3M AuMCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckoit cBs3u. Crenenp auccoranuu. CUIbHbBIE U CI1a0bIe SJIEKTPOTUTHI.

Peakiiuu noHHOro oOMeHa. Y CnoBusi MPOTEKaHUs Peakiuii HOHHOTO OOMEHa,
NOJIHBIE M COKpall€éHHbIE HOHHBbIE YypaBHEHHUs peakiuil. CBoiCTBa KHUCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHUM 00 3JEKTPOJIUTUUECKON TUCCOLUALINH.
KauectBeHnnbie peakiiu Ha HOHBL. [[oHSATHE O TUIPOIU3E COJNEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJETSIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYEeCKUX
BELIECTB — METAJIOB U HEMETAIOB (rpadura M amMasa), CIO0KHBIX BEILECTB
(xJopuaa HaTpust ), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKON peakiiuu OT
BO3JICHCTBUSI  Pa3NUYHBIX  (AKTOPOB, HCCIEAOBAHUE  BIEKTPOMPOBOIHOCTU
pPacTBOPOB BELIECTB, MPOLIECCA JUCCOLMALIMH KUCIIOT, IEN0YE U coiel (BO3MOKHO
MCIIOJIb30BAaHUE BHJIEO MATEPHUAJIOB), IMPOBEACHHUE OINbBITOB, HJUIIOCTPUPYIOIINX
OpU3HAKK TMPOTEKAHMsS peakiui HOHHOro oOMeHa (0Opa3oBaHHME OcCaJKa,
BBIJICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WILTIOCTPUPYIOIMIUX TMPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (FOpEHHUE, PEaKIUU pPas3ioKEHHUS,
COCIMHEHHMS), PpACIO3HABAaHUE  HEOPraHWYECKUX  BEIIECTB C  MOMOUIBIO
KAueCTBEHHBIX PEaKLHUi Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTa/uibl 1 UX COeINHEHUSA

OOmiass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTpPOCHHUSI AaTOMOB,
XapakTepHbIe cTerneHu okucieHus. CTpoeHue U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJI0pa (B3aUMOIeHCTBHE
C MeTaJUlaMH, HeMeTaJUlaMH, Iiernoyamu). XsopoBogopond. ComsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4Y€HUE, MNOpUMEHeHue. JleiictBue xyopa H
XJIOPOBOJIOPOJIa HA OPTaHM3M YeJIOBEKA. BakHENIINE XJIOPUABI U UX HAXOXKICHUE B
IPUPOJE.

O6mras xapakrepucTtrka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTpoeHue u (uU3MUECKUE CBONCTBA
IPOCTBHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOJIU(DUKAIMU KUCIOPOa
U cepbl. XuMHUUYeCKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpOoeHUE, (PU3MdecKkue u
XUMUUYECKue cBoMcTBa. OKCUIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kucnota, Gu3n4ecKue U XuMUYeCKrue CBOMCTBaA (00IIHE KaK MpeICTaBUTENs
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE pPEaKINM, JeKallue B OCHOBE
IIPOMBIIINICHHOTO CIoco0a TMOJyYeHUsl CEepHOM KUCIOTHL. [IpuMeHeHHne cepHOi
kucioThl. CoOJIM CepHOM KUCIOTHI, KA4eCTBEHHAs peakius Ha Cyab(}aT-HoH.
Haxoxnenue ceppl m €€ COECAMHEHWH B MPUPOAE. XHUMHUYECKOE 3arpsA3HCHHE
OKpY’Karoliel cpebl COCAUMHEHUSMH Cepbl (KHCJIOTHBIC JOXKIU, 3arps3HCHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €0 MPEI0TBPAIICHHUS.



OOmias xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKHUCICHHS. A30T, pacIpOCTpaHEHHE B MPUPOJE,
dusrdeckue U XUMHIEeCKue cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
dusnueckue U XUMUYECKHUE CBOMCTBA, MOJydeHue u mpuMeHeHue. Coinu aMMOHUS,
X (PU3NYECKHe U XUMUUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMONydeHHe, (PU3udYecKue M XUMUUYECKHE
CcBOMCTBa (0OIIME Kak TPEACTaBUTENs Kjacca KHUCJIOT M CHelU(pUYECKHe).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHUS B Kaue€CTBE MUHEPAITBHBIX YI00PEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpelIbl COSTMHCHHUSIMU a30Ta (KHCIOTHBIC
JOKIM, 3arps3HEHUE BO31yXa, MOYBbI U BOAOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, dusznueckue u xumudeckue cporicrea. Okcua docdopa
(V) m dochopras kucimora, puU3HUECKHEe W XHUMHUUYCCKHE CBOMCTBA, IOJIyUYCHHE.
Ucnonw3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YI00OPEHUH.

OO6mas xapaktepucTuka 37JeMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUS. YTIEPO/l, aJUIOTPOITHbIE MOAUDUKAIIIH,
pacnpocTpaHeHue B Npupoje, Gu3ndeckue U XUMHUYECKUEe CBOMCTBA. ACOpOITus.
Kpyrosopor yrmnepoma B mnpupoge. Okcuibl yriaepoia, HMX (PU3NYECKHE H
XUMUYECKAE CBOWCTBA, JEWCTBHE Ha JKUBBIC OpPTaHWU3MBI, TIOJyYCHHE W
MpUMEHEHHUE. JKOJIOTHYECKUE MPpoOJieMbl, CBsI3aHHbIE ¢ OKkcujaoM yriepoaa (IV),
TUNOTe3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3(PQekT. YroapHas
KHCIIOTa U €€ CONu, WX (PU3NUYECKHEe W XUMHUYECKHE CBOWCTBA, IMOIYYCHUE H
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-MOHBL Vcmosib3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

[TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yraepoaa (MeTaH, 3TaH, STHIICH, alleTUJICH, 3TaHOJI, TIUIEPUH, YKCYCHasl KHCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MPUPOIHBIN Ta3, HEPTH),
IPOAYKTBI UX TepepadoTku (OEH3WH), UX POJb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCJKaX, YIIeBOIaX — U UX
poid B KH3HM 4YellOBeKa. MaTrepuaibHOEe EIUHCTBO OPTaHUYECKHX U
HEOPTaHUYCCKUX COCTUHCHUM.

Kpemuuii, ero ¢usnyeckue W XUMUYECKHE CBOWCTBA, IMOJIy4YEeHUE U
npumeHeHue. CoemuHeHus KpeMHUs B mpupoe. OO01me npeacTaBiaeHus: 00 OKCHIe
kpemHus (IV) u kpemuueBoil kuciore. CUIuKaThl, UX UCIOJb30BAHUE B OBITY, B
IIPOMBIIIUICHHOCTH. BaKHEHIIMEe CTPOMTEIIbHBIE MaTepHalibl: KEPaMHKa, CTEKJIO,
eMeHT, OeToH, kene300eToH. [IpobOieMbl 0G€30macHOTO  MCMOJIb30BAHUSA
CTPOUTETHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KHU3HHU.

Xumuueckuii IKChepumenm:

W3yueHHE 00pa3llOB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBE/ICHUE KAaUECTBEHHBIX PEAKIIUI Ha XJIOPUI-MOHBI U HAOIIOACHHUE MPU3HAKOB



UX TMPOTEKaHMs, OMBITHI, OTpaXKaroulue (PU3NYECKUE M XUMUYECKHE CBOWMCTBA
TraJIOT€HOB M HUX COEAMHEHH (BO3MOXXHO MCIOJb30BaHUE BUIEOMATEPUATIOB),
O3HaKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaJOreHruI0B), 03HAKOMJIEHUE ¢ 00pa3lamMu
ceppl M €€ COENMHEHUSIMH (BO3MOXHO HCIIOJIb30BAHUE BUIECOMATEPUATIOB),
HaOII0JeHUE Ipoliecca OOYTIMBaHUS caxapa Moj AECTBUEM KOHLIEHTPUPOBAHHOM
CEpHOM KUCIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,
IPOBE/ICHUE KAUE€CTBEHHOM PEaKIMU Ha CyJb(aT-uoH U HaOII0JeHUE MpU3HaKa e
IpPOTEKaHMs, O3HAKOMJIEHHE C (PU3MYECKMMU CBOMCTBaAMHU a3oTa, dochopa u uX
COoeIMHEHMNI (BO3MOXKHO HCIIOIb30BaHUE BUIECOMATEPHANIOB), 00pa3liaMu a30THBIX
u pochopHbIX ya0OpeHUl, MOJydeHHe, COOMpaHUe, paclio3HABaHUE U U3YyUYCHHUE
CBOWCTB aMMHaKa, IPOBEJACHHUE KayeCTBEHHBIX PEAKIWil Ha HOH aMMOHHS H
docart-uonH M uU3ydeHHE TPU3HAKOB MX TMPOTEKAHMs, B3aUMOJEUCTBUE
KOHLICHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbI0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HU3YYEHUE MOJENIed KPUCTAIMYECKUX PEIIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C MPOIECCOM aICOPOLUU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM W YCTPOWCTBOM IIPOTUBOrasa, IIOJIy4YEHHUE,
coOupaHue, paco3HAaBAHHE U M3YyUYEHUE CBOMCTB YTJIEKHCIIOTO rasa, MpOBEIEHUE
KauyeCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIHEH CHUIMKATHOM MPOMBIILICHHOCTH,
pelIeHNnEe JKCIIEpUMEHTAIBHBIX 3aja4 0 TeMe «BakHenmme HeMeTauibl U UX
COCIMHEHU .

MeTaJuibl U HX COeINHEHUSA

OO61mas xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUU
ux mnonoxeHusa B llepuomnueckor cucreme xumuueckux isnemeHtoB J[. .
MenpneneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTtammmyeckas CBA3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUU  psj
HanpspKeHU MeTaiuioB. GU3NUYecKue U XMMUYECKHe CBOMCTBa MeTaiuioB. O01ue
CocoObl MONy4YyeHuss MeTauioB. lIoHsATHE O KOpPpO3WHM METajuloB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTajlb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U X IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynble MeTaIbl: MONOKEHHE B lleprnonnueckoil cuCTeEMEe XMMUYECKUX
anemeHToB . 1. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXO0XJACHUE B IPUPOIE.
du3znueckre U XMMUYECKUE CBOKMCTBA (HAa mpuMepe HaTtpus U Kamusi). OKCUIbl U
TUAPOKCUIBI HATPUS U Kainsl. [[puMeHeHne EeT0YHbIX METAJJIOB U UX COEAMHEHU .

[IlenoyHO3eMENbHBIE METAUIBI MAarHUil W KajJdbUUW: IIOJOKEHHE B
[Tepuonnueckont cucteme xumudeckux s1eMeHToB 1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaAXOXJeHUE B npupoae. PU3ndYecKne 1 XUMUYECKHE CBOMCTBA MAarHUSI U



Kanblus. BaxkHele coeTuHEHUs Kaablus (OKCHI, THAPOKCHI, COIH). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ yCTpaHEHUsI.

AJIIOMUHUN: TI0105keHKE B [Ieprnoandeckoil cucteMe XUMUYECKUX 2JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aroMma, HaxOXIAEHHE B mpupojge. Puzmueckue u
XUMUYECKHUE CBOMCTBA aOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA M THAPOKCH]IA
ATIOMUHUAL.

Kenezo: nonoxenue B Ilepuoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenpneneeBa, CTpoeHME aTroMma, HaxoxkjaeHue B mnpupojge. Ddusuueckue u
XUMUYECKHE CBOMCTBA keae3a. OKCHIbBI, THAPOKCUABI U coun kene3a (I1) u sxenesa
(IIT), ux cocras, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C o0Opa3laMd METauIOB M CIUIaBOB, HX (PU3MUECKUMU
CBOMCTBAaMH, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3HUH  METAIOB  (BO3MOKHO
WCTIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
KaJIbIIUSl W HaTpus C BOJOM (BO3MOXKHO HCIHOJIb30BAHUE BHUIECOMATEPHUATIOB),
UCCIIEJOBAHUE CBOMCTB MKECTKOM BOJBI, IPOLIECCAa TOPEHUS Kejie3a B KHUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHUE  BHJIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KaYeCTBCHHBIX PCAKIIUi Ha HOHBI: MarHHsI, KaJIbIIHs, AIFOMUHHMS, [IUHKA, xkene3a (1)
u xenesa (III), menu (II), HabmrogeHUe W omMUCaHUE MPOILIECCOB OKpPAIIMBAHUS
IUIaMEHU HWOHAMHU HATpHsl, Kajdus W Kaublusd (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCH 1A ATFOMUHUS 1
TUJPOKCHUAA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxueimme
METaJUIbl U KX COCTMHEHUS».

XuMUS ¥ OKpY:Kaomias cpeaa

BemecrBa n Marepuanbl B MOBCEAHEBHOM XU3HU 4YeloBeka. besomnacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momolps npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKAroIIeH cpenl (MpelenbHasi J0MmyCcTuMas
KOHIleHTpanus BeniecTB, ganee — [1/IK). Poib xuMun B pelieHnn 3K0JI0THUYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3yudeHue oOpaslloB MATEPUANIOB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIUMEPHBIC
MaTepUabl).

Mescnpeomemmnuie céaszu

Peanuzanms mMeXnpeAMETHBIX CBSI3€M MpH HM3YYEHUUM XUMUU B 9 Kjacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHITUH, SBIISIIOIIUXCS CUCTEMHBIMU JJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OO0mue ecTecTBEHHO-HAYYHbBIC MOHATHS: HAayYHbIA ()aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuuKamms, TMepPHOJUIHOCTh, HAOJIOJICHNUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, H3MEPCHHE, MOJEIb, SBJICHUE, MMaPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTECPHAITHI.

dusuka: MmaTepus, aTOM, SJICKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIHI,
PaJMOaKTUBHOCTb, MOJIEKYJIa, DIIEKTPUICCKHI 3apsi, IIPOBOIHHKH,
MOMYTPOBOIHUKY,  JUDJEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUTHYECKAS
peméTka, CIuiaBbl, (PU3WYCCKHE BEIIMYWHBI, CIAWHUIIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: porocuHTe3, apIxaHue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJICMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaATBI, TOPHBIC TTOPOIBI, TTOJIE3HBIC
HCKOIIaeMbIe, TOILJIMBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJNbTaTbl OCBOEHUS MPOTPAMMBbI OCHOBHOTO  OOIIEro
oOpa3oBaHMsl JOCTHTAIOTCS B XO0j€ OOy4YeHUs] XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEIIbHON JESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUIUCKUMHU
COLUOKYJIBTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH, HPUHATHBIMUA B
oOlIecTBe MpaBWJIaMU M HOPMaMH TOBEICHHUS U CIOCOOCTBYIOT MpoleccaM
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIMA3AIUN O0YYAIOIINXCS.

JInyHOCTHBIE  pe3yJbTAaThl  OTPAXAKOT  TOTOBHOCTh  OOy4Yaroluxcs
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTALMN U
paclIMpEeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOTI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAay4yHOMY HACJEAWI0, MOHUMAHUS 3HAYEHHUS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOr0 O00I1leCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHON HHpOpmaluen o
IIEPEIOBBIX JIOCTHXKEHUSX W OTKPBITUSAX MHUPOBOM U OTEUYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLUMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUHN B KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEIOBATEIbCKOM, TBOPYECKOW W  JPYrHX  BHJAX
JEeSATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIBbHOCTH IIPU
BBITIOJIHEHUM YYEOHBIX, TMO3HABaTEIbHBIX 3a/1ay, BBIIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHNU YYEOHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
Y B3aMMOIIOMOILY B [IPOLIECCE ITOW YUEOHOU AESITEIBHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE TOBEIEHME M IMOCTYIIKM CBOMX TOBAapUUIEH C IO3WIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI TOCTYNKOB;

3) HeHHOCTH HAYYHOT0 TO3HAHNSA

MUPOBO33PEHYECKHUE TMPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKM M COCTABJISIOLINE
OCHOBY JUIsl TIOHUMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA NPUPOJBL, B3aUMOCBS3SX YEIOBEKA C
PUPOAHOM CPEAOM, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU 1O
XUMUHU, HEOOXOIUMBbIE ISl OOBSICHEHUS HaOII0JaeMBIX MPOIIECCOB U SIBICHU,
MMO3HABATENIbHON, MH(POPMAIIMOHHOM W YWUTATEIHCKOW KYyJIbTYphbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JTUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpEJACTBaMU HMH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEeHHI0O W TIO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH |
CIIOCOOHOCTh K  €amMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEI0BATEIbCKOU
JESTETPHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICEHHOCTH U YPOBHSA OOYy4YeHUS B
JaJIbHEUIIIEM;

4) hopMHPOBAHUS KYJIbTYPHI 3/I0POBbS:

OCO3HaHUE I[EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3JJ0OPOBBIA 00pa3 *KHU3HU, OCO3HAHHE IOCIEACTBUI U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOIECHUS aIKOTOJISI, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJNIOJIEHUsT TpaBWJI OE€30MaCHOCTH TMpU  OOpallleHHH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U peabHOU KU3HMU;

5) TpyA10BOTr0 BOCIUTAHUSI:

MHTEPEC K MPAKTHUECKOMY H3yUEHUIO MpoQeccuii U Tpyaa pa3aIuvHoTo poja,
yBaXXEHUE K TPYAY U pe3yjIbTaTaM TPYJA0BOH NESITEIIbHOCTH, B TOM YHCIIE HA OCHOBE
OpPUMEHEHUsT  TPEIMETHBIX 3HAaHWM 1O  XUMHH, OCO3HAaHHBIA  BBIOOP
WHIUBHIyTBHOU TPACKTOPUHU TIPOJOJKEHUS 00pa30BaHUSI ¢ yUETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTE,
yCHEMHON NpodecCuOHATBLHON NeATENHbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJ[aliTUPOBATHCS B MPOECCHOHATBHOU Cpe/Ie;

6) K0JI0THYECKOr0 BOCTIUTAHMS:

AKOJIOTUYECKHU 1[€eCO00pa3HOe OTHOIIEHUE K MPUPOJI€ KaK UCTOYHUKY KU3HU
Ha 3emjie, OCHOBE €€ CyIIeCTBOBaHHUS, IOHHMMaHUE II€HHOCTU 3J0pOBOrO U
O0e3omacHOro oOpa3a KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢U3NYECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IEHHOCTU COOIOICHUS
IpaBwJI O€30MaCHOTO TOBEIEHUS TPU PabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, MOTYy4YaeMble MPU W3YUYEHUU XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH TPUPOSHONU CPENON, ISl TIOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW KYJNbTYpbl, OCO3HAHHUS TJI00ATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM U MyTed MX PEIICHHs] MOCPEACTBOM METO/IOB XUMHUH,
HKOJIOTUYECKOTO MBIIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B TTO3HABATEILHOM,
KOMMYHUKATUBHOHN M COIMAILHOM MPaKTHKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe wmeTampenMeTHBIX Ppe3yJbTATOB BBIJACISIOT 3HAUYMMBIE IS
dbopMuUpOBaHUS MUPOBO33PEHHUSI OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHs, TPUHITHII,
rumnore3a, ¢akT, CHCTEMa, TMpPOIEcC, OHKCOEPUMEHT H Jpyroe.), KOTOpbIe
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJIIOT Ha
OCHOBE 3HAHHMI W3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHON



Hay4YHOU KapTUHE MUpPA, U YHUBEPCAJIbHBIE YUEOHbIE ACHCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKAaTUBHBIE, PETYJISATUBHBIE), KOTOpblE oOecneunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBIICHUIO Y4YeOHOMU
NEATENBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble j1ornueckue aeiicTBus:

YMEHUSI MCHOJB30BATh MPHUEMBI JIOTMUECKOTO MBIIUICHUS MpPU OCBOCHHH
3HaHWI: PacKpbhIBaTh CMBICT XMMHUYECKUX MOHSTHHA (BBIIENSATH MX XapaKTEpHbIC
IIPU3HAKY, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH IOHSATUSMH), HCIOJIb30BATh
MOHSTHS [ OOBSICHEHHSI OT/ICIbHBIX (DAaKTOB U SIBIICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIHi,
yCTaHaBJIMBAaTh MPUYMHHO-CJIEICTBEHHbIE CBS3U MEXAY OOBEKTaMU H3Y4YECHHUS,
CTPOUTH JIOTHUECKHE PacCyKAeHUs (MHIYKTUBHbBIE, NE€AYKTHUBHBIE, 10 AHAJIOTHH),
JIeNaTh BBIBOJbI U 3aKJIFOUEHUS;

yMEHUE TMPUMEHSTh B TMpoOIecce IIO3HAHMS TMOHATUA (MpeIMETHbIE U
METanpeIMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH,
1peoOpa3oBbIBaTh LIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIETIbHBIE MPEACTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJ »JIEMEHTa), XuMuueckas QopMmyia U YypaBHEHHUE
XUMHUYECKON peakiuu — MpHU pelieHur yueOHO-TI03HABaTENbHBIX 33J1ad, C YYETOM
ATUX MOJEJBHBIX IPEICTABICHUN BBISABIATH M XapaKTEPHU30BaTh CYLICCTBEHHBIE
MPU3HAKU M3YyYaeMBIX O0OBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUECKUX PEaKIui,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJACTBEHHBIE CBSI3U WU
IPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSX.

ba3oBrble uccienoBarebCKue 1eCTBUA:

YMEHUE HCIMOJIb30BAaTh MOCTABICHHBIE BOIPOCHl B Kaue€CTBE WHCTPYMEHTA
MO3HAaHUs, a TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
NPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

OpUOOpEeTEeHNEe ONbITa MO IUIAHWPOBAHUIO, OPraHMU3AIMM W TMPOBEACHUIO
YUYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoAarh 3a XOJIOM IpoIlecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 pe3yibTaT, (GopMyJIupoBaTh 0000LIEHUS U
BBIBOJIbI 110 PE3YJbTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HHTEPIPETUPOBATH HH(OpPMAIUIO
pa3IMYHbIX BUJOB U (OPM NIPEICTABICHUS, IOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIMTEpaTypa XHMHYECKOTO COJEp)KAHMS, CIIPAaBOYHBIE
nocoOus, pecypcbl MHTepHeTa), KPUTHYECKH OLICHUBATh IPOTUBOPEUHMBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



YMEHUE MPUMEHATh Pa3IMYHble METOABI M 3aIPOCHl IPH MOUCKE U OTOOpE
MH(pOpMAMM M COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 ONpPEeIEHHOr0 TUIla, TPUOOPETEHHE OMbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH()OPMAIITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHHUE KYJIbTYPOW aKTUBHOT'O MCITOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENbHO BBIOMpPATh ONTUMAJIBHYIO (JOpMY MpeCTaBIeHUs UH(OPMALIMH U
WUIIOCTPUPOBATh pEIllaeMble 3aJayll HECIOXHBIMH CXE€MaMH, JuarpaMMaMu,
apyrumu hopmMamu rpaduKd U UX KOMOUHAIUSAMY;

YMEHHE HCIOJIb30BaTh U AaHAJIM3MpPOBaTh B Ipolecce Yy4uyeOHOH W
MCCIIEA0BATENIbCKOW E€ATETbHOCTH UH(POPMALIMIO O BJIMSHUM MPOMBIIIJIEHHOCTH,
CEJIBCKOr0 XO35MCTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKAKOWIEH MPUPOIHOU
CpEeIBl.

KoMMyHMKaTHBHBIEC yHUBEpPCAJIbHbIE y4eOHbIe NeiiCTBUSA:

YMEHHS 33]1aBaTh BOMPOCHI (B XOJI€ Hayiora v (UJn) TUCKYCCHUU) TIO CYIIECTBY
oOcyxmaeMol TeMbl, (POPMYJIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBIITOJTHEHUS MIPEJITIOKEHHOM 3a/1a4u;

YMEHUS  NPEJACTaBIATh  IOJYYEHHBIE  PE3yJIbTAThl  [O3HABATEIbHOU
NEeSATENbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeJlaTh MPEe3EHTALHUIO
pPE3yIbTATOB BBINOJHEHUS] XMMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
nabopaToOpHOI PadOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MO03HABATENbHOMN U UCCIIEA0BATENIbCKOM IESITEIbHOCTH MTPHU PEIIEHUH BO3HUKAIOLIUX
npo0ieM Ha OCHOBE Yyuéra OOMMX HMHTEPECOB U COIIACOBAHUSA MO3ULUU
(o6cyxnenus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIUS COBMECTHBIX
JNEUCTBUH, ONpE/IETICHNE KPUTEPUEB MO OIIEHKE KAYECTBA BBINOJHEHHON pabOThHI U
JIpyTHue).

PerynsiTuBHBIC YHHBepCaIbHbIEe y4eOHbIE 1CHCTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENEATh LEIU JEATENbHOCTH, IJIAHUPOBATH,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
NesATeNbHOCTb, BBIOUpaTh Hanbosee 3(pPexTuBHbIE CIIOCOOBI pelIeHUsl YYeOHbIX U
NO3HABaTEIbHBIX 3a/1ad, CAMOCTOATENIbHO COCTABJIATh WA KOPPEKTUPOBATH
NPEIJIOKEHHBIM ANTOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIyYEHUs] HOBBIX 3HAHUWA 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUAX,
OLICHHBATh COOTBETCTBUE IOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW IIeJId, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraeMbl€ B YCIOBUU 3aJaHUN.

INPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO 0053aTEIbHOIO
collepKaHUs, YCTAHOBJIEHHOrO JAaHHOW (enepanbHOM paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HayyHbl€ 3HAHUSA, YMEHUS U CIOCOObI



NercTBUH, crnermuduUecKkue IS IPeAMETHOH o00JacTh  «XHMHUS», BHIBI
NEATeIbHOCTH 1O  TMOJYyYEHWI0 HOBOIO  3HAHUS, €ro UWHTEpIpEeTaluH,
peoOpa3oBaHUI0 U MTPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K xonmy oOydenus B 8 kiacce npeamMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTb, OTHOCUTEINIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISpHAas Macca,
MaccoBasi J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COSMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKHUCJICHHS, XMMHYECKasl pPEaKIus, KilacCu(PuKanus peakiuii: peaxiuu
COCIMHEHUSI, PEaKUUU PA3JIOKEHHUS, PEAKIUU 3aMEIICHUs, PEaAKIUU
00OM€Ha, 7K30- U PHJIOTEPMHUUECKHE PEAKLIMH, TEII0BOU 3((EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTAlIb, PAIUYC aTOMa,
XUMUYECKasl CBS3b, NOJISIPHASL U HEMOJISIpPHAS KOBAJIEHTHAs CBSA3b, MOHHA
CBSI3b, WOH, KAaTHOH, aHWUOH, pPACTBOpP, MaccoBas JOJisI BEIIECTBa
(mpolLieHTHAsl KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSTH 3TU NOHATHUS IPU OMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCIMOJb30BaTh XHWMHYECKYI) CHMBOJIHMKY JUIsl COCTaBJICHHS (HOpPMYT
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENIEHb  OKUCJIEHUS  DJJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJACCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAaJICHTHasT W UWOHHAasA) B
HEOPTaHUYECKUX COECAUHEHHUSX;

e packpseiBaTh cMmbIci [lepuomuueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE MEPUOJUUYECKON 3aBUCHMOCTU CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHWs MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTajpo;

e OMNWCBHIBATH M XapakTepu3oBaTh TaONMuHyr0 Gopmy Ilepuoanueckoi
CUCTeMbl XHMHYECKHUX DJIEMEHTOB: pa3jiuyaTh TMOHITHS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «nodounas noarpymnmna (b-rpynma)», mansie u
OOJIbIlINE TIEPUOMBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnmuue «llepuoguueckas cucrema xumudeckux osnemeHroB /[l U.
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUYECKHX DJIEMEHTOB (COCTaB U 3apsij A/ipa, 00IIee YHCIIO JIEKTPOHOB U
pacrnpeneneHrue uX 1Mo AIEKTPOHHBIM CJIOSM);

KJIAaCCU(PHIMPOBATh XUMHYCCKUE SJIEMCHTBI, HCOPTAaHMYECCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBY YYacCTBYIOIIUX B PEAKIUU
BEIIECTB, M0 TETUIOBOMY (P PeKTy);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOWCTBA BEILIECTB
pPa3TUYHBIX KJIACCOB, MOJATBEPIKAas ONMHUCAHNUE TIPUMEPAMU MOJICKYJIIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHil;

MPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKUX TMPEBPAIICHUA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEJBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJTF0 XHMHYECKOTO »3JeMeHTa Mo (opmysie coeauHeHus,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

MPUMEHSATH OCHOBHBIE OMEPAIIUH MBICIIUTEIILHON JACSITEIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHEe, CHUCTEMaTHU3aluI, KiacCupUKaIUIO,
BBISIBJICHUE TIPUYMHHO--CIICJICTBEHHBIX CBS3€H — IJI M3yYCHHs] CBOHCTB
BCIIECTB M XHMHYECKUX PEAKIUH, ©eCTeCTBCHHO-HAyYHBIE METOIbI
MO3HAaHUSI — HAONIOZCHUE, W3MEPEHHE, MOJEITUPOBAHHE, HKCICPUMEHT
(peaJibHbBI U MBICIICHHBIN );

CJIEIOBATH IPABHJIaM T10JIb30BAHMS XMMUYCCKOH MTOCYI0H 1 TaOOpaTOPHBIM
o0opyIoBaHMEM, a TakXKe IMpaBuiamM oOpalieHusi C BeIEeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JIa0OPAaTOPHBIX
XUMHUYECKUX OMBITOB IO MOYYSHHUIO i COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoiOpoa M KHUCJIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOU
MacCOBOI J10Jieil pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKHUE DKCIIEPUMEHTHI 0 PAClO3HABAHHWIO PACTBOPOB MIENOYEH WU
KHUCJIOT C TOMOIIBIO MHJIUKATOPOB (Jakmyc, peHon(TanenH, METUIOPAHK

U JIpyTHe).

K xoniy oOydenus B 9 kjacce npeamMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XHMHYCCKUX TMOHATHH: XUMUYCCKUU
DIIEMEHT, aTOM, MOJIEKYyJia, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIHLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBS3b, TEIJIOBOU A deKT
peaknu, MOJb, MOJSIPHBIH  00BEM,  PACTBOpP,  AIEKTPOIMUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIMTHYECKAS JHUCCOIUAIUS, PEaKIMH HWOHHOTO
oOMEHa, KaTajiu3aTop, XUMHUYECKOE paBHOBecue, OOpaTUMble U



HEOOpaTUMBbIE PEAKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJJTOTPOIIHUSI,
aM(}OTEepHOCTb, XUMUYECKast CBSI3b (xoBasieHTHas, HMOHHAs,
MeTayuInuecKas ), KpucTajuinyeckas pemeéTka, Koppo3us METaILIOB, CIIJIaBbI,
CKOPOCTh XMMHUYECKON peakluu, MpPeebHO JOMyCTUMas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHSITHH U
MPUMEHSThH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAILICHUIA;
UCIIOJB30BaTh XUMHUYECKYIO CHMBOJIUKY [UJIi COCTaBjieHUs (Gopmyll
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

OMPENENATh BAJIGHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, IMPUHAIIEHKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COEIMHEHHM 1o (opmynaM, BUA XUMUYECKON
CBs3W (KOBaJEHTHAs, WOHHAs, METaJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsAJl MOHA MO0 XMUMHUYECKOU (popMyrie, XxapakTep cpeibl B
BOJHBIX PacTBOpax HEOPraHUYECKUX COEAUHEHUW, THI KPUCTALINYECKOU
PEIETKN KOHKPETHOTO BELECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona JI. M. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNHChIBATh U XapaKTEPU30BaTh
Tabnuunyo Qopmy llepuognyeckoil CUCTEMbl XUMHUYECKHUX JIIEMEHTOB:
pasznuyaTh TOHATUSA «TJIaBHas mnoArpynmna (A-rpymmna)y U «moOodHas
noarpynmna (b-rpynma)», manabie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003HaYEeHUs1, KOTOPHIC UMEIOTCS B IEPUOINUECKON TAOIHIIE, C YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB H
3apsAn  sAApa, oOIee YHCIO DJICKTPOHOB U PACHpENEiCHHE WX IO
ANIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCJAMHEHUH B Mpeaenax MalbIX MEepUOAOB U
TJIABHBIX MOJTCPYII C YYETOM CTPOCHUSI UX aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUUYECKUE peakiuu (10 YKMCIy U COCTaBYy YYacTBYIOIIMX B PEAKIUU
BEIECTB, MO TEIIOBOMY 3(P(EKTy, 0 U3MEHEHHUIO CTENEHeNd OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME U cHenUu(PUUYECKHe XUMHUYECKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKAas OMHCAHUE
MpUMEpaMH MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIHI;

COCTaBISATh YPABHEHUS DJIEKTPOIUTUYECKOM AUCCOLMAIMU  KHUCJOT,
LIEJTI0YEH U COJIEN, TTOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, TMOATBEPKIAIMNUX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEKy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTCIIBHO-BOCCTAHOBUTEIBHBIX — PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBpPAlICHUNH B Pa3IUIHBIX
YCITOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJIFO XUMHYECKOTO DJJeMEeHTa Mo (opmysie coeauHeHus,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

COOJII0/IaTh TIPaBuUJIa MOJIB30BAHUS XUMUYECKON TTOCYI0M U TaO0paTOPHBIM
o0opynoBaHuEM, a TakkKe ImpaBwia oOOpalleHuss C BEIIECTBAMU B
COOTBETCTBMM C HWHCTPYKIMSMH TI0 BBITOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEILIECTB
(aMMMaKa 1 yriIeKHCIIOro ras3a);

MPOBOJIUTH PEAKITUH, TIOITBEPKTAFOIINE KAUYSCTBEHHBIM COCTAB PAa3TMIHbIX
BCII[ECTB: PACMO3HABaTh OIBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cunukar-, Ccyjabdar-, THAPOKCUI-UOHBI, KaTHUOHBI
aMMOHHSI U HMOHBI WM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTAaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICIIUTEIIEHON ACATSIBHOCTH — aHAJIN3 |
CUHTE3, CpaBHEHUE, 0000I1IIeHNE, CUCTEMAaTU3allI0, BBISIBJICHUE IPUYHUHHO-
CJICICTBEHHBIX CBSI3€U — JUISI U3YUYCHUSI CBOWMCTB BEIIECTB U XUMUUYECKUX
peakiuii, E€CTECTBEHHO-HAyYHbIE METOABl TIO3HAHUS — HaOIIOJCHHUE,
U3MEpEeHue, MOACINPOBaHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4yacon
Ne HaunmeHoBaHMe pa3aesioB U DuieKTpoHHbIE (U poBHIE)
KountposbHbie IpakTuyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTeibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHbIe XUMHYECKHE TOHSITHS
XuMus — BaXkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [IOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c¢
YeJI0BeKa
BeliecTBa 1 xXumMuueckue bubmuoreka [IOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro mo pazneny 20
Pa3jien 2. Baxneiimue npeacTaBuTe/ i1 HEOPraHMYECKUX BellleCTB
Boznyx. Kucnopog. [lonsitue bu6mmoreka [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonsitue o kuciorax 8 1 but6mmoreka [JOK
' 1 CONISIX https://m.edsoo0.ru/7f41837¢
Bona. PactBopsr. [lonsitue 06 butmmoreka [JOK
2.3 5 1 1
OCHOBAaHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoteka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c¢
Hroro no pazgeny 30

Paznen 3. [lepunoanyeckuii 3axon u [lepuonnyeckasi cuctemMa xumuieckux 31emenToB /I, U. MenneseeBa. CTpoeHne aToMoOB.
Xumuyeckas cBsizb. OKHC/IUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIHA



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

[Tepuoauueckuii 3aK0H U
[Tepuoauueckas cucrema

but6mmoreka [JOK
31 ’;‘;ﬁ;‘;ﬁ:ﬁ;ﬁiﬁﬂ 1. ! https://m.edsofru/?f41837c
aToma
. éHMquCKaa CBSI3b. . BuGmorexa IOK
. KUCJTHTEIIEHO-
BOCCTAHOBHTEBHBIC PEAKIIM https://m.edsoo.ru/7f41837¢
bu6auorexa [IOK
Hroro no paszeny 15 https://m.edso;_.[ru/7f418370
PeszepBHOE Bpemst 3 Bubmmorexa LIOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOBIIO 68

[NPOI'PAMME



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

9 KJIACC

KounuecTBo yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/ P Koutpoabnusie | IIpakTuyeckune (upp )
NMPOrpaMMbIl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3jen 1. BemecTBO M XUMHUYECKHE peaKIUU
11 [ToBTOpeHue u yriay6ieHue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuotexa [IOK
' peaximit https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS IUCCOITHAITNS. 3 1 1 bubmmnoreka [IOK
' XVWMHUYECKHUE PEaKIIUU B pAaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTa/iibl M X COCAMHEHUS
91 OO6m1as XapaKTEPUCTHKA XUMUYECKHIX 4 1 bubnmnoreka [IOK
' anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTUKA XUMHUYECKHX
2.2 snemeHToB VIA-rpynnel. Cepa u eé 6 bubmmorexa [IOK
' py P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMHUECKHUX
2.3 aneﬁeHToﬁ VA-II“) nbl. A30T, pochop u ux 7 1 bubmorexa LOK
' PyTHHBL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1as xapakTeprCTUKa XUMAYECKIX
2.4 BHeII\IiCHTOIS IVA?F MBI YTIIEpOa 1 8 1 2 bubamorexa [IOK
' 3 PYTHIRE. 2 THEpol https://m.eds00.ru/7f412636
KPEMHHHU ¥ UX COCITNHCHHS
Hroro mo paznery 25



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

Pa3zgen 3. MeTa/L1bl M MX COeIMHEHUSA

. but6moreka [JOK
31 Obmpye CBOHCTBA MCTAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueinme MeTaisl M KX COSIUHEHUS 16 bubnmorexa HOK
https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus M oKpy Kaomas cpeaa
41 BermecTBa 1 MaTepuabl B JKU3HA YEIIOBEKA 3 bubmmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa [IOK
p P https:/m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB IIO ITPOI'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 KJIACC
KoauyecTBo yacoB DJIEKTPOHHbBIE
Ne Hara uudpoBbie
Tema ypoka Kontponbnbie | IlpakTnuyeckune
n/n Bcero u3ydyeHusi | oOpa3zoBaTebHbIE
padoThI padoThI
pecypchbl

1 IIpeamer xumun. Pons xumuu B 1 01.09 bubnuoreka IIOK
JKA3HU yelioBeka. Tena u BemecTna ' https://m.edsoo.ru/ff0d210c
ITonsiTue 0 MeToax MO3HAHUS B bubmuoreka IIOK

2 1 04.09
XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpasuia

3 paboThl B 1a0OPATOPHUH U IPUEMBI 1 08.09 bu6muoreka [IOK
oOpaienus ¢ 1a60paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM»

4 YucTele BelecTBa U cMech. CIroco0bl 1 11.09 bu6mmoteka [IOK
paszeneHus cMeceit ' https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padota Ne 2

5 «Pa3nenenue cmeceit (Ha mpumepe 1 15.09 bubmmorexa [IOK

A . PHMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKY OBAPEHHOM COMM)»
but6mmoreka [JOK
6 ATo one 1 18.09
TOMBL H MOTICRY IR https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIEMEHTHI. 3HaKH 1 22.09 bubnuoteka [IOK
(CUMBOJIBI) XUMHUYECKHUX DIIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

but6mmoreka [JOK

8 [IpocThie U CIIOKHBIC BEIIECTBA 1 25.09

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 29.09 bubmorexa [OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOSIHCTBA COCTaBa
BellecTB. XuMuieckas popmyiia.

bu6nunorexka [IOK

10 02.10
BaneHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
1 OTtHocuTeNnbHASI aTOMHAs Macca. 06.10 bu6nuoreka [IOK
OTtHocHTENbHASI MOJIEKYJISIPHAS Macca ' https://m.edsoo.ru/ff0d323c
MaccoBas 10151 XUMAYECKOr0o bu6nmnorexka [IOK
12 09.10
JJIEMEHTA B COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KonnuaecTBo BemecTa. Mosib. 1310 bubmuoteka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
1 ®u3nYeCcKue ¥ XUMHYECKHE SIBJICHHS. 16.10 bubmuorexa [JOK
XuMHUUecKask peakiys ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy 1 yciioBUs IPOTEKAHUS 20.10 bubnuoreka IIOK
XUMHUYECKHUX PEaKLUn ' https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUS MACChI BEIIECTB. 2310 bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brrurcnenust KOJM4ecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM 27.10 Bubmaorexa HOK
YPABHE ' https://m.edso00.ru/ff0d5708
XUMHUYECKHUX PEaKIIHiA
Knaccudukanus xumMmuaeckux
18 eaK Hg) (coenuHEeHMS, pa3IIOKEHUS 10.11 brbmorexa [OK
peardl A P ’ ' https://m.edsoo0.ru/ff0d3f34
3aMeIneHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIA- Bu6 10K
noInoTeKa
19 sHIMKIIoNeaUuCT. O000IIeHNE 1 13.11
H a H https://m.eds00.ru/f0d40c4
CHUCTeMaTH3aIus 3HaHUH
20 Kontponsnas padora Nel mo teme 17.11 bubnuoreka IIOK

«BemecTBa u XuMHUeCcKue pCakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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

Bo3agyx — cmech razos. CoctaB

but6mmoreka [JOK

21 Bo3ayxa. Kucmopox — ajieMeHT n 20.11
Y PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
®dU3NUeCKUe U XMMHUYECKHUE CBOMCTRA
22 KHUCTIopo/ia (peaKIuu OKUCITICHUS 24.11 bubmmorexa HOK
poAia (peakl ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CrniocoOblI osy4eHus KUCI0po/ia B
23 71a00paTOPHH ¥ IPOMBIIINICHHOCTH 27.11 bubmmorexa [OK
patop P ' ' https://m.edso00.ru/ff0d497a
IIpumenenne kuciopoaa
TemnnoBoii 3P HeKT XUMHUIECKOM
24 peaKIuu, OHITHE O 0112 bub6mmnorexa [IOK
TEPMOXHMMHYECKOM YPaBHEHHUH, IK30- ' https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECKUX PEaKIUIX
TommmBo (HepTh, yrojb U METaH).
25 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €T0 04.12 brbmorexa OK
p Ayxd, ' https://m.edsoo.ru/ff0d4c4a
TPE0TBPALICHHUS
[IpakTuyeckas padora Ne 3 mo Teme
26 «ITomydenue u cooupaHue 08.12 bubnmorexa [OK
y P . ' https://m.edsoo.ru/ffod4ae?
KHUCIIOPO/]1a, U3YYCHHE €TO CBOKCTBY
97 Bomopon — anemeHT u rpocTtoe 112 bu6mmoteka [IOK
BemecTBo. Haxosxkenue B mpuposie ' https://m.edso0.ru/ff0d4dd0
28 ®dU3NYECKUE U XUMUYECKHE CBOMCTBA 15.12 bubnuoteka [IOK
Bozopoaa. [Ipumenenue Bogopona ' https://m.edsoo.ru/ff0d4dd0
but6moreka [JOK
29 [ToHsSITHE O KHCIIOTAX M COJISX 18.12
https://m.edsoo.ru/ff0d50d2
30 CriocoObI oTydeHust BOJOPO/Ia B 9913 bu6mmoreka [IOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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

[Tpaktuueckas padora Ne 4 o Teme

but6mmoreka [JOK
31 «ITomyueHnue u coOupanue BOLOPOIa, 25.12
Y . P Aopoa https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTB)»

32 ModnsipHblii 00bEM ra30B. 3aKOH 2912 bubnuoreka LIOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
Berancnenus 00b€Ma, KommyecTBa

33 BELIECTBA 'a3a M0 €ro U3BECTHO 08.01 brbmaoTexa HOK

_l_wy ’ https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA UM O0BbEMY
Brruuciaenus 00EMOB ra3oB 10

34 ABHEHUIO PEAKIIUUA HA OCHOBE 12.01 Bubmuoreia IJOK
P P . ' https://m.edso00.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHI T'a30B

35 du3ndecKue 1 XUMUYSCKHE CBOMCTBA 15.01 bubmuoreka [IOK
BOJIBI ' https://m.edso0.ru/ff0d587a

36 Cocras ocHoBanuil. [Tonstue 00 19.01 bu6mmoreka LIOK
VHMKATOpax o https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb.

37 HacpliieHHbIe ¥ HEHACBIIICHHBIE 22.01 bubmuoreka [IOK
pacTtBOpbl. MaccoBast 0JIs1 BELIECTBA ' https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[Tpaktrueckas padorta Ne 5 o teme

38 «IIpuroToBiieHHE PaCTBOPOB C 26.01 bu6mmoreka [IOK
onpeaeaéHHON MacCOBOM Toeil ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»

39 Kontponbhas pabota Ne2 o teme 2901 bu6mmoreka [JOK
«Kucnopox. Bogopoxn. Bomga» ' https://m.edso0.ru/ff0d6342
OKcHABI: COCTaB, KIIACCU(DUKAIIHS,

40 il (ukan 02.02 Bbu6nuoreka IIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA

but6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U 05.02
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
42 OcHoBaHWUsI: COCTaB, KJIacCU(UKAIIHS, 09.02 bu6mmoreka [IOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d67ca
[TomyuyeHnue n XuMHYECKHE CBOMCTBA bubnuorexa [HJOK
43 . 12.02
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccuduxarus, 16.02 but6mmoreka [JOK
HOMEHKJIATypa ' https://m.edsoo.ru/ffOdfee2
45 [TomyyeHnue u XuMHYECKHE CBOMCTBA 19.02 bu6mmoreka [JOK
KHMCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYPA,
46 CHOCOéBII)HI(l)JI ‘-I)CHI/ISI XI/IMI/qufKHe 23.02 bubmmorexa OK
N Y ’ ' https://m.edso0.ru/00ad9474
CBOMCTBa
[Mpaktudeckas padora Ne 6. Pernenne
47 SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME 26.02 bubnmnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX ' https://m.edsoo.ru/00ad9b7c
COCTMHEHU I
['eHeTHUECKas CBSI3b MEXIY
48 KJIJaCCaMU HEOPTaHHYECKUX 01.03 bubmiorexa OK
oP ' https://m.eds00.ru/00ad9a50
COCTMHCHU I
49 O06001IeHNEe ¥ CUCTEMATU3ALIHS 04.03 bubnuoteka [IOK
3HaHMN ' https://m.eds00.ru/00ad9cb?2
KonTtponbHas padora Ne3 o Teme
" bubnuoteka [IOK
50 OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 11.03

coequHeHu"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HepBLIe IOIIBITKHU KJIaCCI/I(I)I/IKaI_II/II/I

but6mmoreka [JOK
51 XUMUYECKHX 3JIeMeHTOB. [loHsTHE 0 15.03
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
59 IIepuoanueckas cucrema 18.03 bu6nuoreka [IOK
XAMUYECKHUX 3yieMeHToB /1. W. ' https://m.edsoo.ru/00ada52c
MenneneeBa
butmmoreka [JOK
53 Ilepmonawl, rpymiibL, IO bl 22.03
PHOAEL TPY APy https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocTaB aTOMHBIX 01.04 bu6muoreka [IOK
anep. M3oTomsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK
. bubnuoteka [IOK
55 aTOMOB 371eMeHTOB [leproguueckoit 05.04
https://m.edsoo.ru/00adaébc
cucremsl J[. 1. Menaeneesa
XapaKkTepuCcTUKa XUMHUUYECKOTO
56 3JIEMEHTA 110 €ro MOJ0KEHHIO B 08.04 bubmuoreka [IOK
INepuoauueckoii cucreme 1. U. ' https://m.edsoo.ru/00adag824
Menpaeneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUUISl pa3BUTHUS HAYKU U TTPAKTUKH. J1. 12.04 bubnuorexa HJOK
N. MenneneeB — y4€HbIl, negaror u ' https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPULIATEIIBHOCTh aTOMOB bu6mmoreka [IOK
58 15.04
XAMUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 HNonnas xumudeckas CBsI3b 19.04
https://m.edsoo.ru/00adac34
KoBanenrtnas no a ecKa
60 BAJICHTHAs IOJISIPHAs XUMUY i 2,04 bu6muoreka LIOK

CBA3b

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

KoBasneHnTHas HenonsipHas bubnuoreka LIOK
61 1 26.04
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
29.04
62 Crenen, okucaeHms ! https://m.edsoo.ru/00adae28
63 OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC 1 03.05 bubnuoteka [IOK
peakiuu ’ https://m.edso0.ru/00adb076
but6mmoreka [JOK
06.05
64 OKHUCIUTEIN U BOCCTAHOBUTEIHN 1 httos://m.eds00.ru/00adb076
KonrponsHasg pabora Ned 1o Teme
65 «CZITp IJ{IIIx)IH ai pMa )T(HMHqH KTa;IM 1 13.05 bubmorexa LIOK
POCHHE aTOMa. cc ' https://m.edso0.ru/00adb486
CBSI3b)
Pesepsublil ypok. O60011eHNE U bu6muoreka [LIOK
66 . 1 17.05
cUcTeMaTH3alusA 3HaHHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011€HNE U 1 20,05 bu6moreka [IOK
CUCTEMAaTHU3alUs 3HAHUN ’ https://m.edsoo.ru/00ad9ch?2
PesepBubIil ypok. O6001IeHIE 1 bubnuotexa [IOK
68 . 1 24.05
cUucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMHECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

KosnuyecTBo yacoB JIEKTPOHHBIE
Ne K - JlaTa (bpoBbie
u(poBbI
n/ | Tema ypoka Bce OHTPOI paicrie usyue P
bHbIE CKHe o0pa3oBaTeIbH
n O HUA
padoThbI padoThI ble pecypchbl
[lepnoguueck
W 3aKOH.
[Tepuoanuecka
4 cHeTeMa bubnmoreka [JOK
1 IMITICCKIX 1 https://m.edsoo.ru/0
0adb59e
3JIeMEHTOB /I,
n.
Menneneesa
3aKOHOMEPHOC
TH B
W3MEHEHUU
. bubnuotexa [JOK
CBOMCTB
2 MICCKIX 1 https://m.edso0.ru/0
Oadb6b6
AJIEMEHTOB
IIEPBBIX TPEX
MIEPHOIOB
Knaccudukar
s U but6mmorekxa [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/0
HEOPraHUYeECK Oadb7e2
HX BEIIECTB
Bungsl
XUMHYECKOU bu6mmoreka [IOK
4 CBSI3U U THUIIBI 1 https://m.edso0.ru/0
KpUCTAJLITNYEC Oadbac6
KHUX PEMIETOK
KoHnTponsHas
pabota Nel mo
TeMe
«IToBTOpEHUE
U yriIyOJICHHE
5 Ty 1 1

3HAaHUU
OCHOBHBIX
paszeinos
Kypca 8
KJ1acca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Krnaccuduxkai
ns

— but6mmoreka [IOK

6 peakuii 110 https://m.edsoo.ru/0
Oadbch0

Pa3IMYHBIM

MIpU3HAKAM

IlonsTue o

CKOpPOCTH

XUMHYECKOU

pEaKIHH. bubnrorexa [JOK
7 MoHsmie o https://m.edsoo.ru/0

Oadbe9a

TOMOTEHHBIX U

TeTePOreHHBIX

peaKIusix

IlousTue o

XUMHYECKOM

paBHOBECHUH.

DakTopshl,

BIIMSIIOIINE Ha bubmuoreka [IOK
8 CKOpOCTh https://m.edsoo.ru/0

XUMUYECKOH Oadc28c

peakuuu u

TOJIOYKEHHE

XUMHYECKOTO

paBHOBECHS

OKHUCIIUTEIIEHO

- but6mmoreka [IOK
9 BOCCTaHOBHUTE https://m.edso0.ru/0

JIbHBIE Oadcade

peaKIm

Teopus

ANEKTPOIUTAY

eCKOM bubmuoreka [IOK
10 JTUCCOITUAITHH. https://m.edso0.ru/0

CuiipHBIE B Oadcd68

cnaOble

ANEKTPOIUTHI

Honnbie bubmuoreka [IOK
11 YpaBHEHMS https://m.edsoo.ru/0

peakimit 0Oadd448

X UMITCCKE bu6mmoreka [JOK
12 . https://m.edso0.ru/0

CBOICTBa

0add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

KHCJIOT "

OCHOBaHMUI1 B

cBeTe

MIpeICTaBICHU

i 00

ANEKTPOIIUTAY

€CKOM

JTUCCOLIMAITAN

XuMHu4YecKre

CBOMCTBA

COJIEH B CBETE

bu6mmoreka [IOK

13 ljpeHCTaBHeHH https://m.edso0.ru/0

i 06 Oadd8b?2

ANEKTPOJIUTAY

€CKOM

JIUCCOTTUAITIHT

Ilonstue o bu6nmoreka [JOK
14 TUPOJTN3E https://m.edso0.ru/0

conen 0add9d4

O06o0meHue u bubmuoreka [IOK
15 cHUCTEeMaTH3aIl https://m.edso0.ru/0

WS 3HAHHI Oaddd12

[IpakTraeckas

pabota Ne 1. bubnmoreka [JOK
16 «Pemenune https://m.edso0.ru/0

JKCIEPUMEHTA Oaddbfa

JIBHBIX 3aJ1a4»

KoHnTponsHas

pabota Ne2 mo

TeMe

«DNEeKTPOIIUTH bu6nuorexa [JOK
17 YyecKast https://m.edsoo.ru/0

JIACCOLMALINS. Oaddec0

XUMHUYECKHE

peakuuu B

pacTBopax»

OO01mas

XapaKTEPUCTH bub6mmorexa LJOK
18 Ka raJOTeHOB. https://m.edsoo.ru/0

XUMHYCCKHE Oaddfe2

CBOWCTBA Ha



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

npuMepe
XJIopa

19

X10poBOAOPO
n. ConsaHas
KHUCJIOTA,
XUMHYECCKHEC
CBOMCTBA,
MOJTy4YEHHUE,
MIPUMEHEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadel04

20

[TpakTueckas
pabota Ne 2 o
TEME
«Tonmyuenue
COJISTHOM
KHCJIOTHI,
H3y4eHHue e
CBOMCTB»

bubnuoreka I[IOK
https://m.edso0.ru/0
O0ade348

21

Brrancnenuns
o
YpaBHEHUSAM
XUMHYECKHUX
pEeaKUUid, eCiIu
OJINH U3
peareHTOB JaH
B U30BITKE

but6mmoreka [IOK
https://m.edso0.ru/0
Oade488

22

Oobmas
XapaKTepUCTH
Ka DJICMEHTOB
VIA-rpynibt

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadeb4a

23

ANIOTpONHBIE
MoaupUKaIun
CEpHI.
Haxoxnenne
cephl U €€
COE€IUHEHUH B
MPUPOJIE.
XUMHYECKHE
CBOMCTBA CEPBI

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBonopon,
CTpPOCHHE,
buznueckue u

bu6nmoreka LIOK
https://m.edso0.ru/0
0ade802



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

XUMHUYCCKUC
CBOMCTBA

25

Oxcuppl cepsbl.
CepHas
KHCJIOTAa,
¢buznueckue u
XMUMUYECKHE
CBOICTRA,
MIpUMEHEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadea28

26

XUMHUJecKHe
peaxiuu,
JIeXKaIye B
OCHOBE
MPOMBIILJIEHHO
ro crmocoba
MOJTy4YEHUs
CEepHOU
KUCJIOTBI.
XuMH4IeCKoe
3arpsi3HEHUE
OKPY’KaroIeun
Cpeasl
COCIMHECHUSIMH
cepbl

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadec8a

27

Brruucnenue
MacCOBOH
JIOJIM BBIXO/a
MPOIYyKTa
peakiumn

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

OOmras
XapaKTEepUCTH
Ka DJIEMEHTOB
VA-rpynmnst.
A3sor,
pacnpocTpaHe
HUE B
pupose,
¢busnueckue u
XUMHYECKUE
CBOMCTBa

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadeeab

29

AMmuak, ero
(dbuznvecKue u
XUMUYECKHE

bu6mmoreka [IOK
https://m.edso0.ru/0
0adf004



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

CBOIICTBA,
MOJIyYCHUE U
IIPUMEHEHHE

30

[IpakTueckas
pabota Ne 3 o
TEME
«Ilomy4yenue
aMMHaKa,
U3YyYEHHE €T
CBOMCTB»

bubmuoreka [IOK
https://m.edsoo.ru/0
0adf180

31

AszortHas
KHCJIIOTa, €€
dbuznveckue u
XUMHYECKHE
CBOIICTBa

bubmuoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonn3oBanu
€ HUTPATOB U
conen
aMMOHHS B
KadyeCcTBE
MUHEPATBHBIX
yIOOpEeHUH.
XuMHudeckoe
3arps;3HEHUE
OKpY’KaroIeun
cpenbl
COETUHEHUSIMU
azora

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf518

33

docdop.
Oxkcun
dochopa (V) u
dhochopHas
KHCJTOTa,
busznueckue u
XUMHUYECKHE
CBOICTRA,
MOJTyYeHHe

bu6mmorexa [IOK
https://m.edso0.ru/0
O0adf68a

34

Hcnons3oBanu
e ¢pocdatos B
Ka4yecTBe
MUHEpaJIbHBIX
YAOOPEHHUIA.
3arpsizHeHue

bu6mmorexa [IOK
https://m.edsoo0.ru/0
Oadfc20



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

MIPUPOTHON
cpenbl
docharamu

35

VYrnepon,
pacrpocTpaHe
HUE B
MIpUpOJIE,
(dbuznveckue u
XUMUYECKHE
CBOMCTBA

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadfd9c

36

Oxcumsl
yraepoja, ux
(dbuznvecKue u
XUMHUYECKHE
CBOMCTBA.
DKOJIOTUYECKH
€ MpoOIEMBI,
CBSI3aHHBIE C
OKCHIIOM
yraepona (1V)

bu6nuoreka LIOK
https://m.edso0.ru/0
Oadfebe

37

38

YronbHas
KHCJIOTa U €€
COJIH

[IpakTrueckas
pabota Ne 4 o
TeMe
"Ilonyuenue
YTJIEKHCIIOrO
rasa.
KauecTBennas
peakuus Ha
KapOoHaT-

noH"

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ae006¢

bu6nuoreka LIOK
https://m.edsoo.ru/0
0ae027e

39

IlepBoHavyasbH
bI€ TIOHATHS 00
OpPraHuYeCKHUX
BEIIECTBAX KaK
0
COETUHEHMSIX

yriiepoaa

bu6mmoreka [IOK
https://m.edso0.ru/0
Oae054e



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

40

Kpemnuit n
€ero
COCIMHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/0
0ae080a

41

[IpakTueckas
pabota Ne 5.
Pewienne
AKCIIEPUMEHTA
JIbHBIX 3a/1a4
10 TEME
«Baxuenmue
HEMETAJUIbl U
ux
COETUHEHUS»

bu6mmoreka [IOK
https://m.edsoo0.ru/0
0ae0bf2

42

KoHnTponshas
pabota Ne3 no
TeMe
«Baxuenmue
HEMETAIUIBl U
nX
COCTUHEHUSI

bubmuoreka [IOK
https://m.edsoo.ru/0
0ae0el8

43

OO6ias
XapaKTEepUCTH
Ka
XUMHUYECKAX
DJICMEHTOB —
METAJIOB.
MeTtammmaecka
s CBA3b U
MeTaJInYecKa
'
KpUCTAJINYEC
Kas peIéTKa.
dusnyeckue
CBOIICTBa
METAJLIIOB

but6mmoreka [IOK
https://m.edso00.ru/0
0ae103e

44

XUMHYECKHE
CBOIICTBa
METAJIOB.
DJIEeKTPOXUMHU
YECKUH AL
HaIpsKEHU I
METAJIJIOB

bubmuoreka [IOK
https://m.edsoo.ru/0
0aell56



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO01me

CHOCOOBI
MOy YeHHUSI
METaJUIOB.
CnaBbl.
Brruncnenms
bubmuoreka [IOK
45 1o https://m.edso0.ru/0
YPABHCHHIAM 0ae1156
XUMHYECKHAX
peaKuuii, eciau
OJIMH M3
peareHToB
COJICPIKUT
IpUMECHU
[TonsiTue o bu6mmorexa [IOK
46 KOppO3Uu https://m.edsoo.ru/0
METAJIJIOB 0ael278
bu6mmoreka [JOK
47 Mﬂleiﬁzble https://m.eds00.ru/0
0ael4b2
Oxcunl u
FHAPOKCHB! bu6mmoreka [IOK
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YACOB I10
I[TPOT'PAMME

YYEBHO-METOJJMYECKOE OBECTIEYEHUE OGPA30OBATEJLHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiacc: yueb. s odmeooOpazoBaTenbHbIX yupexaenuit / O.C.
["abpuensH. - 3-e¢ u3a., crpeotutt. - M.: [Ipoda, 2022. - 286 c.

Xumusl. kKjacc: yueo. ais ooeoopazoBaTenbHbIX yupexaeauii / O.C. ['abpuesH.
- 3-¢ 3., crpeotui. - M.: JIpoda, 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. I'abpuensu O. C., Bocko6oiinukosa H. I1., fmrykoBa A. B. HacronbHast kHura
yurTens. Xumus. 8 KiI.: Meronuueckoe nocodue. - M.: [poda, 2021.

2. T'abpuensn O. C., SmrykoBa A. B. TeTpanp 11t 1a00paTOPHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 Kiacc.
M.: dpoda, 2022.

3. I'abpuensu, O. C. Meroauueckoe nocobue k yueonuky O. C. ['aOpuensina
«Xumusy. 8 kinace / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy. 9 xmace / O. C. I'abpuensta. — M. : [poda, 2021. — 108.

5. Xumus : TexHonoruueckue kapthl kK yueoHuky O. C. 'aGpuensna «Xumus. 8
KJ1ace» : Mmetoauueckoe nocodue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosornueckue kapTol K yaeonuky O. C. ['abpuensina «Xumus. 9
KJjacey : meroguyeckoe nocodue / JI. M. Acanosa. — M. : JIpoda, 2018

7. Xumust. 8 xi1.: KoHTpoiapHBIE U TpoBepodHbIe padboTh K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
ap. - M.: [Ipoda, 2022. nanHsie

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» 1 caiT 1j1s yauTens «5 uay Ha ypok
XUMUN)

http://him. 1september.ru Enqunas xomreknus LIOP: IIpeameTHas koyuieKus
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o01ieo0pa3oBareasHOTO
nmopraina

http://experiment.edu.ru AJIXUMUK: caitt JI.FO. AnmukbepoBoii



http://www alhimik.ru Becepoccuiickas onmummnmaaa mKoJIbHUKOB 110 XUMHAH
http://chem.rusolymp.ru Opranuueckast XuMusi: 3JIEKTPOHHBIN YUYECOHUK /15
CpEIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIEIK: XUMUS
http://www.chemistry.ru JlucranuimoHHasi OJJMMINA/A IO XUMHHU:
TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBIA TPOSKT

- lludposas nadoparopust Mo XuMuu (yudeHHUYECKas)
- KommtekT mocypt u 060py1oBaHus JUTsl YACHUIECKUX OIBITOB

- O6opynoBaHue Mg JEMOHCTPALIUU ONBITOB
- Habop OI'D/EID
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YYPEXXAEHUE APTEMOBCKASl CPE[HAA1 OBLLLEOBPA30OBATEJIbHASA
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