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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxxke Ha ocHOBe (¢eaepalibHOM paboueil MporpamMmel
BOCIIUTAHUS U C YYETOM KOHIICTIIINH MPENOJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit deaeparuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHUE O IENsAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOMIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE coAepKaHue,
IpeaycCMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHusI, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ U3YYEHUS] XUMHUU € YIETOM  MEKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOy4Yaromuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOM
IpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJIel M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYarolerocs IO OCBOCHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XUMHUHU CIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POopMUPYEMbIE XUMHUEU MPEJCTABICHUS O B3aMMOIIPEBPAIICHUSIX
HHEPTrurM M 00 SBOJIOIUHU BEIIECTB B MPHUPOAE, O MYTAX pEHIeHUs Ta00ambHbIX
mpoOJieM yCTOWYHMBOTO PA3BHTHS UYEIOBEUYECTBA — CBHIPhEBOM, SHEPreTUYECKOMH,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHS |
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKITMOHATILHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBITINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HMX CAMOCTOSTENBPHOW  y4eOHOW  JIESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHON NESITETbHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €UHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyYarOIINXCS;

CIoco0CcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIECHHUS K €CTECTBEHHO-



-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTUYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCA CHEIU(PUKON
COepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBhIM  SIBISETCA  MENarormuecKku
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HayKH XMMHH Ha ONPENeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OO0IIero oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUMMHCS CHUCTEMBI TMEPBOHAYANBHBIX TMOHSITHUN XHWMHH, OCHOB
HEOPraHUYECKOM XMMHM U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUN
OpraHUYeCKOM XHUMUHU.

CrpykTypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mojaxoja k e€ m3zydeHuto. CojepxkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATHI O XUMHUUYECKOU
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHWU30BaHbI 10 TPHUHIUIY
MOCJICIOBATEIILHOTO Pa3BUTHUSI 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuonnyeckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpeacTaBlieHUd 00 AIEKTPOJUTHUYECKON JMCCOLMAlMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCS HA OCHOBE OJMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHAS (GYHKIHH OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U TOJIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTaBJISAIOIICH HAYYHOM KapTUHBI MHpPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUS B Hayke. M3ydeHHe XMMUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUeOHBIX MpeaMeToB: «OKpYX oMU MUp»,
«buonorus. 5—7 kinacce» u «Pu3nKa. 7 Kiacey.

[Ipy wW3yYeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAaHUN — BaKHEHUIUX (PAKTOB, MOHSATHIH, 3aKOHOB U TCOPETHUCCKUX IMOJT0KCHHUH,
JOCTYMHBIX 0000IIEHUN MHPOBO33PEHUYECKOI0 XapaKTepa, si3bIka HAYKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[O3HAHUSA TPU HW3YYCHHH BEIIECTB W
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AeSITENFHOCTH, OCBOCHHM TPaBUJ OE€30MacHOrO OOpalieHHsl C BEIeCTBAaMH B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (opMHpOBaHHE WHTEIJIEKTYaJIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUHN,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOY4YeHHs Ha CHCTEMaTH4ecKoe MpUOOIIeHHNE
OOyJaroUIMXcss K CaMOCTOSITENIbHON TMO3HABATENBHON JCSITENbHOCTHA, HAaY4YHBIM
METOZlaM TIO3HaHUA, (HOPMHUPYIONIUM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecrieyeHue yCIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MEATEIHLHOCTH, TIO3HAHHWS W CAMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
Pa3TUYHBIX BUAOB JIEATEIbHOCTH;

— (QopmupoBanue oOmeld QYHKIMOHAIBHOW ¢ E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUW OOBSICHATH M OIECHUBATH SIBIICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYZOBOU JAEATEIBHOCTH;

— (¢dopmupoBaHue y OOy4YalOMIMXCA T'yMaHUCTHYECKUX OTHOIICHHIA,
NOHMMAHUS [EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BHUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISl U HANPABICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBo 1 XUuMHYECKas peaKuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJNOB, Kalus, KaJIbIUA U HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3yeMeHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBI XUMHUYECKOW CBSI3U. THUNBI KPUCTAIUNIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKA U
BUJIa XUMHUUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KjlacCaM HEOPraHWYECKUX
COCMHEHUM, TEHETUYECKAas CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4ecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCTY
M COCTaBy YYACTBYIOUIMX B pEaKUMHU BEUIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo
U3MEHEHMIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U dHAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUYECKUE
YPaBHEHHS.

[lonarue o ckopoctu xumudecko peakuuu. IlonsTue 06 oOpaTHUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusiX. [IoHATHE O TOMOTrEHHBIX M Ie€TEpOTreHHBIX
peakiuax. llonstue o xaramuse. Ilonstue o xumMuyeckoM paBHoBecuu. PaKTOpHI,
BIUAIOIIME HA CKOPOCTh XMMHUYECKOW PEAKUUHA M IOJIOKEHHUE XUMHUYECKOIO
pPaBHOBECHS.

OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  JJIEKTPOHHBIM  OajaHc
OKHUCIIMTEIIbHO-BOCCTAHOBUTENIBHON peakuuu. CocTaBleHHE ypaBHEHUH

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMil C HUCIOJIb30BAaHUEM METOJa
AJICKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALUN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHudecko cBs3u. CteneHs nuccoruanui. CHiIbHbIE U Ca0bie AIEKTPOIHTHI.

Peakuuu nonHoro oOMeHa. Y ciioBUsl MPOTEKaHUs PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpallléHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHUW M COJIEl B CBETE€ TMPEJACTABICHUNA 00  3IEKTPOJIUTHUYECKON
nucconunanuu. KauectBeHHble peakiuy Ha MOHBIL. [loHsATHE O rHIpOIM3E Conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJECIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — META/VIOB M HEMETauioB (rpadura M anMasa), CJIOXKHBIX BEUIECTB
(xmopua HaTpusl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMUUYECKON peakiuu
OT BO3JEUCTBUSl PaA3IUYHBIX (PAKTOPOB, MCCIEIOBAHUE BJIEKTPONPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IMpOLEcCa AUCCOUMALMU KHCJIOT, WIEJI04Yed H COJeu



(BO3MOKHO  HCIOJIb30BAHME  BHUJEO MaTEpUalioB), IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKM  MPOTEKAHUS  peakiuii  MOHHOro  oOMEHa
(oOpazoBaHue ocajaka, BbIACICHHUE Traza, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSUHEHUsI), paclO3HABAaHHE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pEIICHHE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 UX cOeTUHEHUS

OO6mass xapakTtepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Pu3nueckue CBOWCTBA MPOCTHIX
BEUIECTB — TaJlOTeHOB. XHMMHUYECKHE CBOMCTBA Ha TMpuUMEpe  XJopa
(B3auMozeiicTBME € MeTajllaMHM, HEMETaJUlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHasi KHUCJIOTa, XMMUYECKHE CBOMCTBA, MOJIy4eHHE, pUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpraHU3M uejoBeka. BakHeliue XJIOpUABI U UX
HAXOXJICHUE B TIPUPO/IC.

O6mas xapakTepucTuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTereHu OkuciieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U CePhbl. AJUIOTPOITHBIE MOIU(DHUKAIIMKM KUCIOPOaa
U ceppl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPON, CTpoeHHUE, (HU3UUECKUE U
XUMHYecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHIOB.
Cepnast kuciora, Qu3MyecKMe W XHUMHYECKHE CBOMCTBa (0o0mme  Kak
NpeCTaBUTENsT Kjacca KHCIOT W crnenuduueckue). XUMUYECKHUE PeaKIlu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a TMOJIY4YEHUsI CEPHON KHCIIOTHI.
IIpumenenue cepHoit kUcaoThl. CONM CEPHOM KUCTOTHI, KAUECTBEHHAs PEaKIvs Ha

cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHH B MPUPOaE. XUMHUYECKOE
3arpsA3HEHUE OKPYXAIOIIEH cpenbl COSAUHEHUSIMU Cepbl (KUCIOTHBIE TOXKIM,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAICHUS.

OO6miast xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHBIE CTENIEHU OKUCIEHUS. A30T, pacnHpOCTpaHEHUE B MPUPOJE,
dusznueckne u XuMU4YeCKre cBoicTBa. KpyroBopoT azora B nmpupoje. AMMHUaK, ero
dusznueckre U XUMUYECKUE CBOMCTBA, MOTyuyeHue u npuMeHeHne. Conu aMMOHUS,
X pU3HUECKNe U XUMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJOTa, €€ MOoJydyeHue, (pu3nyeckue M XUMHYECKUE
cBOiicTBa (0OmUME Kak TPEACTAaBUTENS Kiacca KHCIOT U crenuduyaeckue).
Hcnonp3oBaHue HUTPATOB W COJIEM aMMOHHUSI B KauyeCTBE MHUHEPAJIbHbBIX
ynoOpeHnii. XuMHUYECKOE 3arps3HEHUE OKPYKAIOIICH CPEeIbl COSAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXKIW, 3arps3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHbie Moaudukanuu Gocdopa, PuU3MUECKHEe U XUMHUYECKHE CBOICTBA.
Oxkcun pocdopa (V) u pochopHas kuciora, Pu3ndeckrue 1 XUMHUIECKHE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue pochaTtoB B KAUECTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrtepucTuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKHUCJICHHUS.  YTIJIepoJd,  aIOTPOIHbIC



MOAM(UKAIINKA, PACIPOCTPAHCHUE B TPHUPOAC, (PUINUECKHE M XUMHUYCCKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
¢usnueckne W XUMHYECKHE CBOWCTBA, JCWCTBHE HA JKHUBBIE OpPTaHU3MBI,
MOJIYYCHHE W TPUMEHEHHE. DKOJOTHYECKHE TPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yrnepona (IV), rumore3a T1100aabHOrO MOTCIUICHUS KiIUMaTa, ITapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ COoNM, UX (PU3NUecCKue U XMMHUUECKUE CBOWCTRBA,
MOJIYyYCHHE W TpuMeHeHWe. KadecTBeHHas peakimus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBOoHaYaIbHBIC MOHATUSA 00 OPraHMYECKHUX BEIIECTBAX KaK O COCTMHCHHIX
yriepoja (MeTaH, 9TaH, STUICH, alleTHICH, YTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[TpupoaHbIe HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEPTH),
NPOJYKThl WX MepepaboTku (OEH3WH), UX POJb B OBITY W MNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelkaX, YriieBoJax — U UX
poiii B OKM3HM 4eJIOBeKa. MarepuaibHOEC E€JUHCTBO OPraHWYECKHX U
HEOPTaHUYCCKUX COCTMHCHUI.

KpemHnuii, ero ¢usnueckue W XHUMHYCCKHE CBOWCTBA, TMOJyYeHUE W
npuMmeHeHne. CoequHeHuss KpeMHHUss B mnpupoae. OOmme mnpeacTtaBieHus o0
okcuzae kpemuus (IV) u xpemuueBoit kucinore. CUIMKAThl, X UCIOJIb30BAHHUE B
OBITY, B MPOMBINIJIEHHOCTH. BaxkHeillre CTpOUTeNbHbIE MaTepuaibl: KepaMUKa,

CTEKJIO, IIEeMEHT, O0eToH, *keyne300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BaAHUSA
CTPOUTEINIbHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBE/IEHNE KaUYeCTBEHHBIX PEaKIUi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHUS, OIBITHl, OTpaKamIue (U3NUECKHE U XUMHUYECKHE CBOWCTBA
raJoreHoB M HX COEIWHEHHUI (BO3MOXHO HCIIOJIb30BAHUE BUIAECOMATEPHUAIIOB),
O3HAaKOMJICHHME C o0Opas3lamMu XJOpPUAOB (TaJOreHUI0B), O3HAKOMIIEHHE C
oOpaslamu  cepbl U €€ COeAMHEHMSIMH  (BO3MOXHO  HCIIOb30BaHUE
BUIEOMATEPUAIIOB), HAOIIOICHHUE TIpoliecca OOyTIMBaHUS caxapa IOoj JIeWCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOW  KHUCJIOTBHI, M3YYECHHE XHMHUYECKHUX CBOWCTB
pa30aBIEeHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON peakinu Ha cyibdar-
WOH W HaOIO/IeHWe TMpu3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (DU3MUECKUMHU
cBoiicTBamMH a3zota, (ochopa W WX coeawHEHUH (BO3MOXKHO HCIIOJIB30BAHHE
BUJIEOMATEPUAIOB), 00pa3amMu a30THBHIX U (HOCcHOPHBIX yAO0OpEHUH, MOoTydeHue,
coOupaHue, paclo3HaBaHHME W HU3YYEHHUE CBOWCTB aMMHUaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIii Ha MOH aMMOHHS U ¢docdhaT-MOH U H3ydeHUE MPU3HAKOB
UX MPOTEKAHUSI, B3aUMOJIEICTBUE KOHUEHTPUPOBAHHON a30THOM KHCJIOTHI C MEJBIO
(BO3MO>KHO VICIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), M3y4YEeHUE MOJIeJIen
KPUCTAJUTMYECKUX pEIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIIEHHE C
MPOILIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4yeHHe, cCOOMpaHue, PacliO3HABAHUE U U3YyUYCHHE



CBOICTB YIJIEKMCIIOIO ra3a, IpOBEJIECHNE KaUYeCTBEHHBIX peaklUuil Ha KapOOHAT U
CUJIMKAT-MOHBl M U3y4YE€HHUE IIPU3HAKOB HX IMPOTEKaHUSA, O3HAKOMIICHHUE C
NPOAYKLUMEN CUIMKATHOM NPOMBIIUIEHHOCTH, PELIEHUE OKCIIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BaxHeuime HeMeTalliIbl U UX COCIUHECHUS.

Mertajuibl 1 MX COCIMHEHUSA

OO61mas xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux mnosioxkeHus B llepuomnueckon cucreme xumuueckux anemMeHrtoB J[. WM.
MeHnpneneeBa u cTpoeHuss atToMoB. CTpoeHne MeTayioB. Meraundeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  pemeTKa.  DIEKTPOXUMHUYECKUH  psif
HanpspkeHuit MetayioB. dusnveckue U XMMUYECKUE CBOMCTBA MeTayuioB. O0ume
CrocoObl MosydeHus: MeTasioB. [loHsTHE O KOpPpO3WM METaIOB, OCHOBHbBIE
crocoObl 3aumuThl UX OT Koppos3uu. CmnaBbl (CTajlb, YyTyH, JIOPATIOMUHUU,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIILIEHHOCTH.

[Ilesounble MeTasuibl: MoOJIOKEeHUE B [lepruoanyeckoi cucreMe XMMUUYECKUX
anemeHToB JI. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXIEHHUE B IPUPOJE.
duznyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTtpus U kanus). OKCUAbl U

TUJAPOKCHUABI HATpusd MW Kanud. II[puMeHeHHe WIETOYHBIX METAJIOB M HUX
COE€IMHEHUH.

[lle1oyHO3eMENbHBIE META/UIbl MAarHuid W KajJdblIMM: TIOJ0XKEHHE B
[Tepunonuueckoit cucreme xumuueckux sneMeHToB . M. MenueneeBa, ctpoeHue
UX aTOMOB, HaX0XJI€HUE B Ipupoae. Pu3nueckue U XMMUUYECKUE CBOMCTBA MarHus
U Kaiplmsa. Baxseimume coeauHeHUs Kalblus (OKCHUI, THIPOKCHI, COJIH).
JKECTKOCTH BOBI M CTIOCOOBI €€ yCTpaHEHUS.

AnOMUHMH: TI0JIO)KeHUE B [leproanueckoi cuCTeMe XMMHUYECKUX DJIEMEHTOB
. . MengeneeBa, CTpoeHHE aTtoma, HaxXOXICHUE B Ipupoje. PU3nUecKue u
XUMHUYECKHE CBOMCTBA alMFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCHIA
AITFIOMHHHS.

Keneso: nmonoxenue B [leproandeckon cuCTeMe XUMHUYECKUX 3JI€MEHTOB /l.
. MengeneeBa, CTpoeHHE aToOMa, HaxoxiaeHue B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u xxenesa
(1), ux cocTaB, CBOWMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oOOpas3laMM METaJUVIOB U CIUIAaBOB, HUX (U3WUYECKUMU
CBOWMCTBaMH, H3y4Y€HHE  pE3yJIbTAaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KaJbllis W HATpUs C BOJAOM (BO3MOXXHO HCIMOJIb30BAaHHWE BHEOMATEPHAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIECCAa TOPEHUS KeJI€3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BAHME  BUJIEOMATEpPUANIOB), IPU3HAKOB  IMPOTECKAHMS
Ka4eCTBEHHBIX PEAKIIMil Ha MOHBI: MarHUs, KaJblMs, aTIOMUHUS, ITUHKA, Kejae3a
(I1) u xenesa (II1), meau (II), HaOIrOACHUE W ONUCAHKE MPOIECCOB OKPAIIMBAHUS
IJJaMEHW HWOHAMM HATpHs, Kalusgd W Kalblus (BO3MOXHO HMCIOJIb30BAaHHUE
BHJICOMATEpPUAIIOB), MCCIIeA0BaHUEe aM(pOTEPHBIX CBOMCTB TMAPOKCHIA aTIOMHUHHUS



¥ THJIPOKCHJIA ITMHKA, PEIICHIE KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHenme
METAJIJIBl U UX COCTUHEHUS.

XuMHSA ¥ OKpY KaoUias cpeaa

BemecrBa u Marepuansl B IOBCEIHEBHOW JKU3HM Ye€JIOBEKA. be3omacHoe
WCIIOJb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momomns mpu
XUMHAYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpyKarouled cpenbl (MpeneibHas IOIMycTUMas
KOHLEeHTpalus BeuiecTs, aanee — [1JIK). Poias xuMuu B pereHun 3KoJ0ruyecKux
npooem.

Xumuueckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepualioB (CTEKIIO, CIJIaBbl METAJIOB, MOJUMEPHbBIE
MaTepHabl).

Mexcnpeomemnuvle ceasu

Peanmzanusi MeXnpeIMeTHBIX CBsI3ed TpW HM3y4eHUH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIIOJNIb30BaHWE KaK OONIMX €eCTEeCTBEHHO-HAYUHBIX
TIOHATUH, TaK W TIOHSATHH, SBISIFOIIMXCS CUCTEMHBIMH JIJISI OTIICIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBbIE MOHSATHS: HAy4YHbIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUpUKALMsI, TEPUOJUYHOCTh, HaOIIOACHUE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHHE, MOJelNb, SBICHHE, NapHUKOBBIM
3 eKT, TEXHOIOTHS, MaTEPHUAITHI.

®duzuka: marepus, aroM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3apsij, MPOBOJHUKH,
NOJYIPOBOAHUKH, JUAIEKTPUKUA, (POTOIIEMEHT, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEIECTBa, ra3, pacCTBOP, PACTBOPUMOCTh, KPUCTAILTHYECKas
pemérka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: dorocunTe3, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yoOpeHus, MUKPO3JIEMEHThI, MAaKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpanbl, TOpPHBIE TMOPOJIHI,
MOJIC3HbIE HCKOIIaeMbIe, TOILINBO, BOJHBIE PECYPCBL.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCSA B X0Ji¢ OOy4eHMS XMMHUHU B €JAMHCTBE Y4YeOHOW u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSAMH, NPUHSATHIMU B
oOlllecTBE TMpaBWIaMH W HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd U
paclIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTPpHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON MH(OpMaiuen o
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

IOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATebCKOM, TBOPYECKOM M APYTUX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K PAa3HOOOpPa3HOW COBMECTHOW NEATEIbHOCTH MpPH
BBITIOJTHEHUU Y4YEeOHBIX, TO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIpOlLlECC€ OTOM Y4eOHOW JESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEJAEHUE M TMIOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHUYECKOM PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKHU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHUU B TTIO3HAHWUH 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHON paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO U IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30OBaHHMIO, MPOCKTHOM W  HMCCIIEIOBATEIBCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTO0JIsSI, HAPKOTHKOB, KYPCHHS ),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalieHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEATBHON KU3HH;

5) TpyA0BOT0 BOCIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHKCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30BaHUs ¢ YIETOM JTMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0JIOrM4€ecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOICHHS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOH, ISl TTOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMEeTHBIX PE3YNbTATOB BBIACISIOT 3HAYMMBIC TS
dbopMupOBaHUST MUPOBO33PEHHUS OOIICHAyYHbIE TMOHATHA (3aKOH, Teopwus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, SKCTIEPUMEHT U JIPYToe€.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax W TO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUCOHbIC NEeUCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE oOOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIILUICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHATHMN (BBIACIATh MX XapaKTEpHBIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMU XUMHUYECKUX BEHIECTB U XUMHUYECKUX PEaAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIONB3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBble ncciiegoBarejbCcKHe JeCTBUA.

YMEHHUE UCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa [0 TUIAHUPOBAHUIO, OPraHU3allMd MW MPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (GOPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMM CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE MCIOJb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIMSHUHM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOJAHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  IMO3HABATEJIbHOMN
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMNX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHHBepPCAIbHbIE Y4eOHbIE AeCTBHSA:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosiee 3 PeKTUBHBIE CITOCOOBI pElIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LN, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nedcTBUM, crneuudpuyeckue i1 OpeAMETHOM o0macTu  «XHUMUS», BUJBI
HNESITEIIbHOCTA  II0  MOJYYEHHUIO HOBOTO  3HAaHWSA, €ro HUHTEpPIpPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHily oOydenus B 9 kiaacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHWYECKHUX TMOHITUW: XUMUUYECKUM
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUSI, XUMUYECKasi PeaKius, XUMUYECKasl CBS3b, TEIJIOBOM 3(PpdekT
peakiuu,  MOJib, MOJSIPHBIM  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS IUCCOLMALNSA, PEAKIMU HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE pPaBHOBECHE, OOpaTHUMbIC U

HEOOpaTUMbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUH,
OKHCITUTEb,  BOCCTAHOBUTEIb, OKHCJIEHHE H  BOCCTAHOBJICHUE,
ajutoTpornusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, WOHHAs,
MeTaJUTM4ecKasi), KpUCTaJUTMYeCKasi pemeTka, KOpPpo3us METalIoB,
CIUUIaBbl, CKOPOCTh XUMHUYECKOM pEaKIUH, TMPEICTIbHO JTOMyCTHMas
koHueHTpauus [I/IK BemecTsa;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX MPEBPALLICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS (HOpPMYII
BEILECTB U YPAaBHEHNUI XUMHYECKUX PEAKIIUIA;

e OIpENEIATh BAJICHTHOCTh U CTEIEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSAX PpA3JIMYHOrO COCTaBa, IPUHAJIEHKHOCTh BEIIECTB K
onpeNeI€HHOMY KJacCy CO€IMHEHUN 1o QopmynaM, BUJ XUMUYECKON
CBA3U (KOBaJIEHTHAs, MWOHHAs, METaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHHUAX, 3apsiji MOHA 1O XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacTBOpPaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTAJUITMUYECKON
PEIETKN KOHKPETHOT'O BELIECTBA;

e packpeiBaTh cMbica Ilepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHUE: OINHCHhIBAaTh U XapaKTePU30BATh
Tabimunyto (opmy Ilepuonnueckold CUCTEMBl XMMHYECKHUX SJIEMEHTOB:
paznuuath MOHATHS «rjaBHas mnoarpynna (A-rpynma)» U «1moOodHas
noarpynna (b-rpynna)», manble U OOJbIIME MEPUOABI, COOTHOCUTH
0003HaueHUsI, KOTOphIE WMEIOTCS B TMEPUOJAMYECKONW Tabmwie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJEMEHTOB (cocTaB M 3apAn  sapa, oOIIee YHCIO D3JIEKTPOHOB U
pacrpeneseHue MuX MO0 JJIEKTPOHHBIM  CJIOSM), OOBSCHSATH OOILIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MajiblX MNePUOJIOB U IIaBHBIX MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

e KJacCU(DUIMPOBATH XMMHUECKUE SJIEMEHTBI, HEOPraHUUECKUE BEIIECTBA,



XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBY Y4YacCTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3(D(PEKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKHX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME U cHerudUUEecKue XUMHUYECKHUe
CBOMCTBa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasl OMHCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTaBJSITh YPAaBHEHUS DJEKTPOIUTHUYECKOM JHCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKLMii HOHHOTO

oOMEHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUC
TCHETHYECKOW CBSI3U MEX/y BEIISCTBAMHM PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIIBHO-BOCCTAHOBUTEIIBHBIX — PEaKIUH
TIOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajlaHCa ATHUX PEAKITUH;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYCCKUX TPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSAX;

BBIUHCIISATh OTHOCHUTCIIBHYIO MOJICKYJSPHYIO W MOJIIPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 »3JIEeMEHTa 10 (opmyJie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
110 YPAaBHEHUIO XUMUYECKON PEaKInu;

coOmoaTh  TpaBUJia  TOJB30BAaHUSA  XUMHYECKOHW  IMOCYAOM u
nabopaTopHbIM O0OpYIOBAaHHMEM, a TaKXe IpaBuja oOOpalleHus C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH TIO BBHITIOJHEHUIO
7a00paTOPHBIX XHMHYECKHX ONBITOB IO TIOJYYECHHUIO U COOMPaAHUIO
ra3000pa3HbIX BEIICCTB (AaMMHaKa M YIJIIECKUCIIOrO ra3a);

IPOBOJIUTh  pEaKIMH, TMOATBEPKAAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOpHUI-, OpOMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIumkar-, cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI HM3YYCHHBIX METAJIJIOB, NMPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpax HEOPraHUYECKUX BEIICCTB;

IPUMEHSATh OCHOBHBIC OIEpAIlid MBICIUTEILHON JASATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTHU3aIluI0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBS3€H — JIJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUil, eCTECTBEHHO-HAYyYHbIC METOJbI IIO3HAHUS —
HaOII0JICHHE, WU3MEPEHUE, MOJCIUPOBAHHUE, SKCICPUMEHT (peaabHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KosnuuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nen 1. BemecTBO M XMMHMYecKHe peaKIIuH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLIHAIIUSL. 8 1 1 bubnuorexa [JOK
' XUMUYECKUE PEAKIIMU B pacTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pasznen 2. Hemerasibl 4 UX COeTUHEHUA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubnmuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 BHC§CHTO§ VIAI-)r nbl. Cepa u eé 6 0 0 bubmorexa HOK
' PYHHBL %P https://m.edso00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.3 BHCHI\-;GHTO]I: VA-Ir) nbl. A30T, pocdop u ux 7 0 1 bubmmorexa [JOK
' DYHHEL ’ P https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHGHI\-/IGHTOE IVAI:)r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazneny 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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHUE

9 KUIIACC
KosnyecrBo yacos DJIeKTPOHHBIE
Ne Beero Kontpoabnbie | IpakTuyeckue JNara ungpposbie
n/n Tema ypoka padoThI paGoThbI i odpasoBaTeibHble
pecypcsl
[lepnoanyeckuil 3aK0H.
[lepuoauueckas cucrema bubnnorexa [JOK
1 1 0 0
XHUMHYECKUX 31eMeHTOoB []. 1. 06.09.2023 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOC 3MEHE
2 CBzﬁZT:[ XII/)III\{/IHqTeP(I:II:I/II;I( ;AH:M:I-I;I;B 1 0 0 bubmorexa HOK
. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB
3 Knaccudukanus u HomeHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHMYCCKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bunnl xuMuueckoil CBS3U U THIEI 1 0 0 bu6mmoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel mo teme
5 7 1 1 0
«[ToBTOpEeHue u yrnyOneHne 3HaHUMA 20.09.2023
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca
5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
PEeaKIHii Mo pa3IuYHBIM ITPU3HAKAM 20.09.2023 |  https://m.edsoo.ru/00adbcb0
H o
N sl IR R o
PEarIit. 110 © 0 ToMore 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHsiTHE O XUMHYECKOM
aBHOBecuH. DaKTOPBI, BIUSIIONINE
8 ia CKOPOCTb XHMHqECKOﬁ eaKLuI/II/I u 1 0 0 bubmorexa HOK
P peatdt 27.09.2023 | https://m.edsoo.ru/00adc28c

MOJIOKEHUE XUMUYECKOTO
paBHOBeECHs



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu 04.10.2023 |  https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 nccoranuu. CUiIbHbIE U cl1a0ble bubmorexa [TOK
A AT, 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MonHble ypaBHEHUS pEeaAKIIUNA bubnmorexa LOK
yp peaxtt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN bubnuorexa [JOK
12 o
00 AJIEKTPOIMTHICCKOM 11.10.2023 | https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBICHUI 00 bubmiorexa HOK
et N 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOITHAIIH
14 [TonsaTue o rumposmse comnei 18.10.2023 bu6mmoreka [JOK
T https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HAHUN 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuueckast pabota Ne 1.
16 «PemeHune 3KCepuMeHTAIbHBIX bubmmorexa [JOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4uy
K o6ora Ne2
17 «;JII{ZE: H(I)’Jli{lijnlzlaecizi I/Iccr:I(()) T:;v{ im bubmorexa [IOK
p A HHaru. 08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMU B PaCTBOPAX)
OO0111ast XapaKTepUCTHKA raJIOT€HOB.
18 XI/III-\]/[-II/IHGCIS/IG CBI())ﬁCTBa Ha IIpUMepe bubmnorexa [IOK
pHMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopo. ConsiHas KHCIOTa,
19 XI/IMiLIeCIi[I/I: CEOﬁCTBa HOJIyYECHHUE Bubmiorexa LIOK
’ i ’ 15.11.2023 | https://m.edsoo.ru/00ade104

MNPHUMCHCHUC



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

[Ipaktuyeckas padora Ne 2 o Teme

20 «[lonydyeHnue coJIIHON KUCIOTHI bubmiorexa LIOK
] ’ 15.11.2023 |  https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOWCTBY
Berurcnenus o ypaBHEHUSIM
21 XUMUYECKUX PEaKIUid, €CIT OJWH U3 bubmorexa LHOK
22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynisl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHsle MOAU(PUKAIIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6morexa [IOK
B IIpHUpOJIe. XMMHUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBogopon, CTpOeHHe, buznveckue 29 11.2023 bubnuorexa [JOK
U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bU3UYeCKre U XUMHYECKHE bubmmorexa [TOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHHE
XUMUYECKUE PeaKlui, JeKaIlre B
OCHOBE MPOMBIILJIEHHOTO criocoba
26 MOJIYYCHUSI CEPHOU KUCIIOTHI. bubnnorexa [JOK
XHUMHYECKOE 3arpsi3HeHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpe/ibl COeTMHEHUSIMU
cepbl
97 Brruncnenue maccoBoii 40K BEIXOa bu6mmoreka [JOK
IIPOJIyKTa peaKkuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKA SIIEMEHTOB
98 VA-rpymnmsl. A3or, bubnuoreka [IOK
pacnpocTpaHeHHe B PUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeea6

(1)I/I3I/ILICCKI/IC 1 XMMHUYECKHE CBOMCTBA



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
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Ammuak, ero puznueckue u

29 XUMUYECKHUE CBOMCTBA, MOJyYCHUE U Bubmmorera LIOK
’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o teme
30 «[lomyuenne ammuaka, U3y4eHue ero Bubnnorexa LIOK
N ’ 20.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH

32 aMMOHMUS B KAYE€CTBE MUHEPATIbHBIX bubnmuorexa [JOK
ynoOpeHuit. XuMU4eckoe 27.12.2023 | https://m.eds00.ru/00adf518
3arps3HEHUE OKPYKAOIIEH CPeIbI
COEIMHEHUSIMH a30Ta
®docdop. Oxenn pochopa (V) u

33 (bocg))of))Haﬂ ann((i))Ta,(b(mrl)sn(qe)CKHe " bubmorexa HOK

N 10.01.2024 | https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOICTBA, MOJy4YEeHUE
Hcnonws3oBanue docdaToB B

34 KauyeCcTBe MUHEPAbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEHUE MPUPOTHON CPEIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHeHue B

35 npnpz;e[, (II))HSHII)IeCKI:/Ie 1 XUMHYECKHE bubmorexa HOK

N 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u

36 XHMHYECKHE CBOMCTBA. bu6mmoreka [JOK
DKosornyeckue npooIemsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHJOM yriepoaa (IV)

37 VYrosbHAs KUCHOTA U €€ CONu Bubmmorexa LIOK

24.01.2024 | https://m.eds00.ru/00ae006¢
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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
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https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHune yriaekucioro rasa.

bubmuoreka [JOK

38 KauecTtBeHHas peakuus Ha kapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [TOK
31.01.2024 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/Ia
40 Kpemunii u ero coenunenus bubnmorexa LOK
31.01.2024 | https://m.edsoo.ru/00ae080a

41 [IpakTnueckas padora Ne 5. bubnnorexa [JOK
Pemenne skcrieprMeHTAIBHBIX 3a/1a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2
1o Teme «BaxHele HeMeTalIbl 1
WX COETMHEHUS
KontponbHas padota Ne3 mo teme

42 «Baxnelimue HeMeTauIbl U UX bubmorexa LIOK

07.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO1as xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —

43 METaJIjI0B. MeTajinuecKkas CBsI3b U bubmuorexka [JOK
MeTaJuTnyecKasi KpuCTalIndecKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKre CBOMCTBA
METaJJIOB
XUMUYECKUE CBOWCTBA METAILIOB.

44 DONEKTPOXUMHUYECKUN P bubmmorexa [JOK

. 14.02.2024 | https://m.edsoo.ru/00ae1156
HaMpsHDKEHUI METaIJIOB
OO11re cnocoObl MoTy4eHus
MetauioB. CriiaBel. Berancnenus no
45 YPaBHEHUSIM XMMHUYECKUX peaKkLnii bubmiorexa LIOK
’ 21.02.2024 | https://m.eds00.ru/00ae1156

€CJIM OJMH U3 PEAr€HTOB COAEPIKUT
MIPUMECH



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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bubmuoreka [JOK

46 Housmite 0 KOppOSHit METAILIOR 21.02.2024 | https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
41 [enotrie MeTaib! 28.02.2024 | https://m.edsoo.ru/00ael4b?2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJust 28.02.2024 | https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuorexa [JOK
KaJIBIIMI U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeqMHEHNS KaJIbIUS 06.03.2024 bubmmoreka [IOK
https://m.edsoo.ru/00ae15e8
51 O06o01enre U cucTeMaTu3arus
3HAHUH 13.03.2024
59 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuorexka [JOK
yCTpaHCHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
o | Do o o
| 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexka [JOK
>4 Adtiomuiii 20.03.2024 | https:// m.edSO(])_.[ ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
THAPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
o Keneso 27.03.2024 https://m.edsocI)J.: ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH KeJe3a bubnunoreka [JOK
(1) u xemnesa (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001eHne U cucTeMaTu3amnus
3HAHUM 10.04.2024
[Ipaktuyeckas padota Ne 7.
59 Pemenue skcriepMMeHTAIBHBIX 3a/1a4 bubnuorexa [IOK
1o TeMe «BakHeHIme MeTaIbl B UX 17.04.2024 | https://m.edsoo.ru/00ae3de8

COCAUHCHU A
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https://m.edsoo.ru/00ae3de8

Brluncnenus 1o ypaBHeHUAM
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3

60 peareHToB JaH B U30BITKE HITH 1 bubnuorexa [JOK
COJICPKUT PUMECH. BeraucieHust 17.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOH JI0JIH BBIXO/Ia MTPOIYKTa
peakuuu

61 O060011eHre U cucTeMaTu3anus 1
3HAHUHN 24.04.2024
KonTponsnas padora Ne4 o teme

62 «BakHeWIue METa/UTBI M KX 1 24.04.2024
COCIIMHEHUS

63 BemectBa u matepuainsl B 1 bubnnorexa [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKPYXaIoIIen cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perreHnn 1 bubnnorexa [JOK
9KOJIOTMYECKUX MPOoOsieM 22.05.2024 | https://m.edsoo.ru/00ae4270

66 PesepBubIit ypok. O600mIEeHe 1 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHU 22.05.2024 | https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O0o01IEHNE U 1 bubnuoreka [IOK
CUCTEMATU3ALM 3HAHUN 29.05.2024 | https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucreMaru3anus 3HaHui 29.05.2024 | https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemienue»
tabiuupl: [leprnoanyeckas cucrema xumuueckux snemenToB /. Y. Menneneesa,

Ta6JII/IHa PaCcTBOPUMOCTH, BHGKTpOXI/IMI/I‘IeCKI/Iﬁ pAd HAIPSOKCHUAMCTAJIIIOB

METOJINYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMusi-6a30BbIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoaudeckoe-mmocooue-aist-yanrens.pdf

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/


http://www.yaklass.ru/
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