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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTIO 0011ero o0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHUSI OCHOBHOU
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHICTIIINY MPENOaBaHusl y4eOHOro nmpeaMera « XUuMUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanum.

[Iporpamma mo xumuu Oa€T TpeACTaBICHHE O IENAX, OOIlel CTpaTeruu
o0y4yeHUsi, BOCIUTAHUS U PA3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE IpPEAMETHOE COJIepKaHue,
NpeayCMaTPUBACT pacCOpe/ieieHne €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE MO
pazaenaM M TeMaM MpPOrpamMMbl IO XHMHUH, OMNPEIENSIeT KOIUYECTBEHHBIC H
Ka4e€CTBECHHbIC XapaKTePUCTUKU CoJIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaronuxcsi, ONpeae/sieT BO3MOXXHOCTH —TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0O0IET0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE 1eJIei n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIETOCs 10 OCBOEHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUH CIYXKUT OCHOBOM [JIsi (OpMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeJCcTaBICHUI O MaTepuaIbHOM EIUHCTBE MHpPA, BAXKHYIO
poiib UrparoT (QopMUpyEeMble XUMHUEW TPEACTAaBICHHS O B3aMMOIPEBPAIICHHUIX
SHEPTrud M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUs TI00ambHBIX
npoOjieM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOHM, DHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3aliii  BO3MOXHOCTEH i1 CaMOpasBUTHA U
dbopMupoBaHUs KYJIbTYPhI TUIYHOCTH, €€ 00I1IeH U G YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEU
OoOy4JalIuXCcsi, HABBIKOB HMX CAMOCTOSITENILHOM  y4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM KU3HM, TaK U B IPO(HECCHOHATBHON ACSTEIHOCTH,

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MVIS1a HA €UHCTBO MPUPOJBI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolIuXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOyYEHUHM XUMHUHU OO€CleuMBarOTCs crenupUKoi
COolepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEeM 0a30BOM HayKH XMMHUM Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYATIBHBIX TOHSTUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:kaHHusl MPOrpaMMbl N0 XUMHHU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzyudeHuto. CoaepikaHue CKJIaJbIBA€TCAd M3 CHCTEMBbI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITHI O XUMUYECKOU
peakiuu. OO0 OSTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /1. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHUYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HAa OCHOBE OSMIUPHYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHAS (QYHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJYYEHHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKON COCTABJISAIOLIECH HAYYHOU KAPTUHBI MHUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3yueHue XUMHUU MPOUCXOAHUT C MHPUBICYEHUEM
3HAHWM W3 paHEee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIMUNA MUpP»,
«buonorus. 5—7 knacce» U «Puzuka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUW OCHOB
XUMHUYECKOW HAYKU KakK O0JACTU COBPEMEHHOI0 €CTECTBO3HAHUSA, MPAKTHUYECKON
NEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX IOJI0KEHUH,
JOCTYMHBIX OO0O0OIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAaHUS TPH HW3YYCHHUU BEIIECTB W
XUMHUYECKUX peakluuid, B (OPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIBCKOM
JEeSATENbHOCTH, OCBOEHUU MpPaBHJI OE€30MAaCHOTO OOpallleHHs C BEIIECTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMHpOBaHME MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO PpEUICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HamnpaBJIEHHOCTh OOyYeHHMs] Ha CHCTEeMAaTHYecKoe MpHOoOIIeHUE
oOydJarommxcs K CaMOCTOSTENbHOM MO3HABATEIBHON AESTENBHOCTH, HAYYHBIM
METOJIaM TO3HAHMSI, (POPMHUPYIOIMIMM MOTHUBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCcIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OTbITAa PAa3HOOOPA3HON NEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIMIA), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCSATCIbHOCTH;

— (¢opMmupoBaHue oOmEeld (YHKIUOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SBJICHUS
OKPY’>KaloILIEro MHUpa, WCIOJIb3YS 3HAHUS U OMbIT, MOJYYEHHBbIE NPU H3YyUYEHUU
XHMUH, TPUMEHATh HUX IpH pEIIEHUH MpoOJiieM B IOBCEIHEBHOM JKHU3HH U
TPYAOBOH ESTEIBHOCTH;

— (QopmupoBaHue y OOyyarOUIMXCi T'YMaHUCTHUECKUX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKHUX 3HAHUM M1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYIOBOM JESATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uiIsi U HANpaBiICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee 4WcaO 4YacoB, OTBEAEHHBIX JJI H3YyYEHUS XHMHUM Ha YpPOBHE
OCHOBHOTO 0011er0 00pa3zoBanus, coctaiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMUK B KU3HU 4YeEJIOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. Pu3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeTOAaX MO3HAHUA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckas ¢Gopmysa. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHas Macca. MaccoBas J0Ji1 XUMUYECKOTO JIEMEHTA B
COEMHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel 1o dopmynam
XUMUYECKUX COSTUHCHUM.

dusnuecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OIUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOIIOJICHUE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
METHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOM) SIBJICHUM, HAOJIOICHHE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3leieHUs] CMeced: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comy, HaOMIOJEHWE W  ONHWCAHME  PEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAcCChl, CO3JaHHUE MOJEJIed MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemlecTBo. HaxoxkaeHue kuciopojia B mpupone, (puanueckue M XHUMHUYECKHUE
cBoiictBa (peakuuun ropenus). Oxcunbl. Ilpumenenue xkucnopoga. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBoport
KHciopoza B mpupoe. O30H — aulIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBolt >P(GEeKT XMMHUYECKON pEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE peaKuu. TOIUIMBO: yroiab M METaH. 3arps3HECHHE
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUeckue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiil 00bEM Ta30B. PacuéThl Mo XUMHUUECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boxa kak pacTBopuTenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KHU3HHU 4enoBeka. KpyroBopoT BOAbl B PUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukamms
OKCHJOB:  coyieoOpa3syromniye  (OCHOBHBIE,  KHUCJIOTHbIE, aM(OTEepHBIE) U
HeconeoOpasyromue. Homenknatypa okcumoB. @Puznyeckue W XUMUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHUW. DPU3HUECKME M XWMHYECKUE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @uU3n4eckue U XUMHYECKHE CBOMCTBA COJICH.
[Tomyuenue comneil.

I'eneTnyeckas cBs3b MEXAY KJIacCCAMU HEOPTAHUYECKUX COCTMHEHUIA.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUS KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpamieHnss ropeHust (moxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHUIIOB U
OMMCAaHWE WX CBOWCTB, MOJy4YeHWE, COOMpaHUE, PACIIO3HABAHWE W W3y4YCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozencTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOJACHUE OO0pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAHUE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJECHCTBUE BOJABI C METAILUIAMU
(HaTprieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE BHUIECOMATEPHUAIIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHIAMKATOPOB B PACTBOpAaxX KUCIOT U IIEIOYEH,
u3ydeHue B3auMozeiicTBus okcuga meau (II) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUW HEUTpalu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaljla APYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacchl HEOPraHMYEeCKHUX
COCIIUHEHUIY.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(DUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuognas u  JJIMHHONEpPUOAHAs  (HOPMBI
[Tepunonuueckoit cucrtembl xumuueckux amneMmeHToB J{. 1. Menneneesa. [lepuoabl
U rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB INEpuoja H
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04€K aToMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB I10 IPYIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMbBI XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHueneeB — y4y€HbIM H
rpakIaHUH.

Xumnueckass cBs3b. KoBaneHTHass (MOJisipHAasT W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEaKIUU.
[Iporuiecchl OkuCIeHUs: U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METANIOB W HEMETAJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemuvwie ceazu



Peanuzamusa MeXnpeaMeTHbIX CBSI3€M NpPU WM3YyYCHUHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4YHBIM (akT, TUNOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KilaccudUKanus, TMEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OHJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (U3UYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpandbl, TOpPHbIE MOPOJBHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX OJIEMEHTOB TEPBBIX TPEX MEPHOJAOB, KalMs, KalbLMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUIIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccuduxkaius XuMU4eCKUX peakini Mo pa3InyHbIM MpHU3HAKAM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TeIuioBOMY 3¢ (deKTy, Mo
M3MEHEHUIO CTETICHEH OKUCICHHSI XMMHUYECKHX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYACTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUSI.

[lonsiTue o ckopoctu xumuuecko peakuuu. IloHsTue o0 00OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMKA €  HCMOOJb30BAaHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AuUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peakuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUS peakuui. CBONCTBA KHUCIOT,
OCHOBaHMW MW coOJeil B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HEeMeTauloB (rpadura M anmasza), CIOKHBIX BEIECTB
(x;opuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMALMU KHUCIOT, IIEJIOYEd U COJel
(BO3MOXKHO  WCTOJIb30BaHWE BHUACO MAaTE€pUANIOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKaHUS  peakuuid  HMOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiMM pasiioKEeHHs, COCIMHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKUMHA HA  HOHBI, pPELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajibl 4 MX cOeIMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTereHu okucieHus. CTpoeHne W (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XWMHUYECKHME CBOWCTBA HA TNpPUMEpPE  XJIopa
(B3auMoOnEICTBUE C METallaMH, HEMEeTajulaMH, UIeJao4YaMu). XJIOPOBOJIOPO/I.
CongHas KUCJIOTAa, XUMUYECKUE CBOICTBA, MOJydYeHUE, NMpUMEHEeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YEJIOBEKA. BakHeWIIne XJIOpUIbl U UX
HaXO0X/CHHUE B IIPUPOJIE.

O6mast xapaktepuctuka aneMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue M (PU3NYECKHUe CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIINN KUCIOPOIa
U cepbl. XMMHUYECKHE CBOWCTBa cephl. CepoBOIOPO, CTpoeHHE, (U3HUECKHE U
XUMUuYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢uU3HUECKHE ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENST Kjacca KHUCIOT U CHenu(pUYEcKue). XHUMHUYECKHE pPEaKIuH,
JeXalye B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOJTYyYeHHsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHUSAMM cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PaCHpOCTPaHEHHUE B MPUPO/IE,
¢uznueckre U XuMuyeckue cBoiictBa. KpyroBopor a3ora B npupoje. AMMHAK, €ro
(¢u3znueckre U XMMUYECKUE CBOMCTBA, MOJyuyeHue u npuMmeHenue. Conu aMMOHUS,
uX QU3NYECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMSI. A30THasg KHCIOTa, €€ MojyueHue, PU3MUecKHe U XUMHUYECKHE
cBoiicTBa (0OlIMEe Kak MpeJCTaBUTENs KJacca KUCIOT U cHelu(puyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHUSI B KayecTBE MMHEPAJIbHBIX
ynoOpeHuil. 3HAaKOMCTBO C JESATENbHOCThIO mIpeanpusitus ToabsITTHA3OT
XUMHYECKOE 3arps3HEeHNE OKPYKaIoIIel cpe/ibl COEIMHEHUIMH a30Ta (KUCIOTHbIE
JOKM, 3arps3HEHuE BO3/yXa, MOYBbI M BOJOEMOB). Docdop, alIoTpONHbIE
monudukanuu gocdopa, uznyueckue U xummuueckue cporicrsa. Oxcua docdopa
(V) u dbochopnas kuciora, GpU3MUECKUE U XUMHUYCCKHE CBOWMCTBA, MOJy4YCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKHUCIECHHUS.  YIUIEpOZd,  aJUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAHEHHE B TNpHUpojAe, (PU3MYEeCKHe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHUE. DKOJOTUYeCKHUe MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepona (IV), rumore3a rino0ambHOTO TOTCIUICHUS KJIMMaTra, ITapHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPONOB (Yrojb, NPHUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M TMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBojJax — U UxX
polii B OKM3HM 4YeJIOBeKa. MarepuanibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJYYEHHUE U
npuMmeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuusi (IV) m kpemuueBoit kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxxHelllne CTpOUTENIbHbIE MAaTepHAlIbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobieMbl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI M HAOJIIOACHUE MPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (HU3NYECKHE W XHMHUYECKHE CBOICTBa
raJjjoreHoB M UX COCIUHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUACOMATEPHAIIOB),
O3HAKOMJICHHE C o0Opa3laMu XJOPUAOB (TajJOreHHJIOB), O3HAKOMIICHHE C
oOpasmamMmu  ceppl M €€  COCIUHEHMSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, U3YYECHHUE XHUMHYECKUX CBOMICTB
pa30aBIEHHON CEpHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOM peaKIluu Ha CyJbdar-
MOH W HaOJIOJICHHE NpHu3HaKa e€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBolicTBamMu a3oTa, ¢dochopa M HX COEAUHEHHH (BO3MOXKHO HCIIOJIL30BaHUE
BUJIEOMATEpUAJIOB), 00pa3aMu a30THBIX U (pochOopHBIX yAoOpeHuil, moayyeHue,
coObupaHue, paclio3HaBaHUEC W M3y4YeHHWE CBOWMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U (ocdaT-HOH U M3yUCHHE MPU3HAKOB
WX TIPOTEKaHUs, B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, ¢ysuiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM VTIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHHe, coOUpaHue, paclo3HaBaHUE U U3y4deHHUeE
CBOICTB YIJIEKHCIIOTO ra3a, IpOBE/IEHNE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIHUEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTausibl 4 MX COeIMHEHUSA

OO6mast XxapakTepUCTHUKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHus B llepmommueckon cucreme xumuyeckux snemeHtoB . .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpHUCTa/UIMuecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaTpsHDKeHUH MeTaiioB. OU3WYecKue U XUMUYECKrUe CBOMCTBAa MeTaiioB. Oomue
crnocoObl TonyyeHus MeTawioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTalb, YyT'yH, AIOPAJTIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIILICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MenpaeneeBa, CTpO€HUE HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBa (Ha mpuMepe Hatpus U Kanus). OKCUJIBI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCAVUHEHUN.

IllenoyHO3EMENBHBIE METAIBI MarHMM M KaJIbLMH: MOJO0XKCHUE B
Ilepuonnueckon cucrteMe xuMudeckux siaemeHToB JI. M. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJAeHUE B npupoje. Duznueckne 1 XMuMHUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkHelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEHUSI.

AnOMUHMI: NOJIO)KEeHUE B [leproanueckoil CUCTeME XUMHUECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, Haxo)KAeHue B npuponae. Pusndeckue U
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B Ilepuoguueckoi cucteMe XUMHYECKUX JIEMEHTOB /l.
N. MengeneeBa, CTpOCHHME aTroMa, HaxoXJIeHUe B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (1) u xenesa
(ITT), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHME C o0pa3llaMud METAJIOB M CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3Yy4CHHE PE3yJIbTaTOB  KOPPO3UU  METaIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAaHNE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXXHO  HWCIIOJIb30BaHWE  BHJIEOMATEPUANOB), MPHU3HAKOB  IPOTEKAHMS
KAUYECTBEHHBIX PEaKLUi Ha WOHBI: MArHUS, KaJblLUs, aJIOMUHMS, LIMHKA, Keje3a
(IT) u xene3a (I11), meau (1), HabmrogeHNE U oNMKMCaHUE MPOIIECCOB OKpAITHBAHUS
IUITAaMEHU WOHAMHU HATpus, Kajlusg M KaiblMs (BO3MOXKHO HCIOJIb30BAHHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PELIICHUE DKCIIEPUMEHTAJIBbHBIX 3a/71a4 110 Teme «BakHeiue
METAJUIbI U UX COCUHEHUS.

XuMHS U OKPY:KaIIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM >KHM3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBast momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas AOoMycTUMas
KOHIIeHTpanus Beuiects, nanee — [1/IK). Ponp xumun B penieHun 3KoJI0TrM4ecKuX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemuvnie ceazu



Peanuzanmst MEXNpeaMETHBIX CBS3€H NMpU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJb30BAaHUE KaK OOMMX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAydHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKALUSA, IEePUOJIUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJICIb, SBICHUE, ITapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: MaTepus, aToOM, OSJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU],
M30TOIBI, PaJMOAKTHBHOCTb, MOJICKYJIA, DJCKTPUYCCKUN 3apsji, MPOBOJIHHUKH,
MOJYTIPOBOJHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUTMYECKAs
peméTka, CrUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHUYECKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, NbIXaHHWe, OWMocdepa, IKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
MIOJIC3HBIC UCKOIIAEMbIC, TOILJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCid B XO0J€ OOy4YeHHMs] XUMUU B €AUHCTBE y4yeOHOU u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMHM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUU 00yUYarOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIlUA W
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKHM B IKWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTUXKEHUSAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIUTAHUS

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPYECKOM W JAPYrMX  BHJAxX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpOIECCe JTOW Y4eOHOM JeATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMUYECKOM PEaKlnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM M COCTAaBIISIOIINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMMOJY4YEHUE HOBBIX 3HAHWUN 10
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl € y4eOHBIMU TEKCTaMHU, CIPaBOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOEKTHOH W  HCCIEAOBATEIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHSI OOyYCHHS B
JIATbHEUIIIEM;

4) popMupoOBaHHUSI KYJIbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJICHHS aIKOTOJISI, HAPKOTHUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYeHHUI0 podeccrii U Tpyaa pa3IuvdHOro poja,
yBOXCHUEC K TPYAY W pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCUOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
paBMJI 0€30MIACHOTO MOBEACHUS MTPHU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUAX,
YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJIbTYphl, OCO3HAHHS TJI00adbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX pEelIeHUs MOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pPE3YNbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMupoBaHUST MHPOBO33pEHUS OOIIEHAYyYHbIE TOHATUS (3aKOH, TEOPHs,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HAHHMH W3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0OECcHeunBarOT (QOopMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO Yy4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUH
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHSITHUS JJ1s1 00BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHBIC, TIO AHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI DJIEeMEHTa), XUMH4Yeckas ¢GopMmylia W ypaBHEHUE
XUMHYECKOW peakiuy — MpU pelIeHUH Y4eOHO-TT03HABATENbHbBIX 3aa4, ¢ YYETOM
ATUX MOJIETBHBIX NPEJCTABICHUN BBIABISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKLUM,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble ucciaeaoBaTe/LCKHe AeHCTBUA:

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI IS (POPMUPOBAHHUS THIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOpETeHNE ONbITa MO IUIAHWPOBAHUIO, OPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATh €ro Pe3yNbTar, GOopMyIUpOBaTh 000OIICHHS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojeraHHol padorte.

Pab6ora ¢ unopmanmueii:

yMEHHE BBIOMpaTh, aHAIW3UPOBATH W HWHTEPIPETUPOBATH WH(OPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MpPEACTABICHUS, MOTYyYAEMYIO U3 pa3HbIX UCTOUHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHATh PA3JIMYHBIE METOJBl U 3alpoChl MPU MOHUCKE U OTOOpE
MH(OpPMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JMJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 ONpPEIeIEHHOr0 TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUIIOCTPUPOBATh pEIIAeMble 3aJayd HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATENbCKON AESATENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KomMmyHuKaTHBHBIE yHUBEpCaJIbHbIE YYeOHbIe AeiicTBUS:

yMEHHs 3aJaBaTh BOIpPOCHl (B XoJe aAuasiora W (WiIM) OUCKYCCHUH) TIO
CYLIECTBY  OOCYXJaeMOoil  TeMbl, (QOPMYJIHpPOBAaTH CBOM  MPEAJIOKCHHS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  IMOJYYEHHbIE  pe3yibTaTbl  MO3HABATEIBHOM
NESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YNIbTATOB BBHIMOJHEHUS XMMHUUYECKOr0 JIKCIIepUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYIHHMYECTBAa CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  NEATENIbHOCTH TNPU  PELIECHHUU
BO3HUKAIONIUX MpPOOJieM Ha OCHOBE Y4€Ta OOILIMX HHTEPECOB M COTJIACOBAHHS
no3unui (00CyXJeHns, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI», KOOPIWHALIUS
COBMECTHBIX JECHCTBHI, OINpEIeJIeHUEe KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerysiTuBHbIC YHHBepCaJibHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONPENESITh LENU JESITENbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3a/Jad4, CaMOCTOSTENBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QJITOPUTM JEUCTBUM NIPU BBINOJHEHUH 3aJaHUM C YYETOM
MOJTyYEHHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pPE3yJibTaTa 3asBICHHON LEIU, YMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3aaH .

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHONM paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHbIE OOYYAOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nedcTBuil, crnenuduyeckue A MOPeAMETHOM  o0nacTh  «XUMHS», BHJbBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWs, €ro HHTEepHpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIe pe3yJbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00YUAIOIMMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi OJIsl XUMUYECKOTO JIEMEHTA B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKas PEaKIUs, KIacCUPUKAIUS PEaKIuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKIMU 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BON A (EKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJIApHAasi KOBAJEHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTHMOH, aHUOH, PACTBOp, MaccoBasi JI0Js1 BEILIECTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENIeHb  OKUCJCHHUS  DBJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbicH Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX MOJOXeHUs B llepuonmnueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepuszoBaTh TaOMMuHYyr ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMHMYECKHX DJIEMEHTOB: pa3jIM4yaTh TMOHSTHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OombpIIMEe TEPHOJBI, COOTHOCUTH OOO3HAUEHHUS, KOTOPBHIE HMEIOTCS B
tabmune «llepuognyeckas cucrema XuMmudeckux siaemeHToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaeneHle uX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPeakuuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM NPOTEKAHUS XUMHUYECKUX TMpEBpalIeHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U  MOJISIPHYIO  MAaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON NEATEeIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluIo, KJIacCHU(PUKALHUIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJIs1 U3YYEHHS CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLHi, €CTEeCTBEHHO-HAy4YHbIE METOBbI
MO3HAHUSI — HAOJIOIEHHE, U3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

clenoBaTh ~ NIpaBUjaM  MOJb30BAHUS  XMMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYyJOBaHUEM, a TakKXKe TMpaBUjiaM oOOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOHUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa UM KHUCIOpPOAA), MPUTOTOBICHHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XUMHYECKUE  HKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIOT C IOMOILBI MHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonIiy oOyuenus B 9 kiacce npeamMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKyJia, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlus, XUMUYECKas CBSA3b, TEIIOBOU d(deKT
peakiuu, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JHUCCOLUUALMS, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBecHE, OOpaTHUMble W



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME W  BOCCTAHOBIICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJIMYECKass pemeTka, KOppo3Hus METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKOM pEAKUHH, MPEAEIbHO JOMyCcCTUMAast
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (popmyn
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy CO€IUWHEHUN 1o (opmyiaMm, BUJ XUMUYECKOH
cBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHMM, THUIM KPUCTATIMYECKOM
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona JI. M. Menneneea u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MW XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuonuyueckoit CUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUSL «rjaBHas mnoArpymmna (A-rpynma)y U «1moboyHas
noarpynmna (b-rpynma)», Maneie U OoJblIM€ MEPUOMABI, COOTHOCHUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DIIEKTPOHOB U
pacrpefieiecHie HMX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMHUYECKHE peakuuu (M0 YUCIy M COCTaBYy Y4YacTBYIOLIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAAsA OMNUCAHUE
npuMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JTUCCOLMALMM  KHUCIOT,
LIEJIOYEHN U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3IUYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
INPOTHO3MPOBATh CBOMCTBA BENIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHWs XHMHUUYECKUX TMPEBpAIICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJCKYISIPHYI0O H MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMIO XHMHYECKOTO DJJIeMEHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHMYECKOM  MOCyAoH |
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TIONYyYEHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKJAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU-,
uoaua-, kKapOoHat-, ¢ocdar-, CUIMKaT-, Cyibhar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI U HMOHBI HM3yYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITh OCHOBHBIE OINEpAIlMU MBICIUTEIBHON NEATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3AlMIO, BBISBICHHE
NIPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaOJIIOIeHNe, M3MEpEHUe, MOJICIUPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE peCypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XHMHYECKHE TIOHATHSA
XumMusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MPAKTUYECKON JESTEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [JOK
' pEaKIuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeactaBuTe/ M HEOPraHUYeCKUX BellleCcTB
21 Bosznyx. Kucnopon. [lousitue 5 bubnuoreka [IOK
' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHMSX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJI1aCChI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u llepuonnyeckas cucrema xumuieckux 3jieMeHToB Jl. . MennesieeBa. CTpoeHune aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX demeHToB /. U. https://m.edsoo.ru/7f41837c
MemnpneneeBa. CTpoeHue aroma

32| omemmenor 5 Bumonesa LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC pCAKIINU
bu6mmoreka [JOK
Hroro o paszeity 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3iesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bubnuoteka [IOK
' XHUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanibl M MX coeAMHEHUSA
OO6mras xapaKTepuCTUKa XUMUYECKHUX bubnuoreka [IOK
2.1 4 1
anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepuCcTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynmbl. A30T, pochop u ux 7 1 bubmorexa [IOK
' DYTHIRL ’ P https://m.eds00.ru/7f41a636
COEMHEHUS
OO1as XxapakTepuCcTUKa XUMHYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 bubmmorexa [IOK
' . PYHTEL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/u1bl H HX COCIUHCHUSA

N bubnuoteka [IOK
3.1 Obmwie cBoicTBa MCTANIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxuetinme MeTaiuisl 1 UX COEIUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus U oOKpy:Kawiuas cpeaa
4.1 B CTBAa U MaTEPUAJIBI B )KU3HU YEIIOBEKA 3 bubmmorexa [JOK
) eime P T https://m.edso00.ru/7f41a636
Hroro mo paznmeny 3
p o Bbe 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/n Bcero H3y4yeHHus | oOpa3oBaTesibHbIE
padoThI padoTbl
pecypcbl
1 [Tpenmert xumun. Posib XUuMHM B KU3HU 1 bub6mmoreka [JOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAAX TIO3HAHUS B XUMHUHU 1 bubmorexa [TOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOparreHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
Yucteie BemectBa 1 cMecu. CriocoObl bubmmoreka [JOK
4 . 1
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota No 2
5 Pasenere cmeceli ( ene 1 bu6mmoreka [JOK
(HasACIICHHE CMee Hv Ha prMep https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1
TOMBLH MOTCKYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKU 1 bubmuoreka [IOK
(CMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U Cl0KHBIEC BEIIECTBA 1 bubmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK

1 X .B
0 umirieckas popmyna. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bub6mmoreka [JOK
Mounspaast macca https://m.edsoo.ru/ff0d5230
1 DOu3nYeCcKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycaoBUs IPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUSI MaCChl BEIIECTB. bubnnoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdecTBa, Macchl
17 BEIIECTBA 10 YPABHCHHUSAM XHMHUCCKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XauMrU4ecKUX peaKinii
18 ( (ukan peartt bu6mmorexa LIOK
COCHHHCHITL, PASTIONCHILA, https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHe 1 bubmorera [OK
1 ARET- . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padora Nel mo teme bu6nuoreka LIOK
«BellecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuecTBo. O30H

duznueckue U XUMHUYECKUE CBOIICTBA

bu6mmoreka [JOK

22
KHCII0POA (PeAKIH OKNCICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
CriocoObI MOJTydeHUsT KUCIOpoia B
23 ab0paTOpUH M IPOMBIIILIEHHOCTH. bubmorexa [OK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii a3pPexT xumMmnuueckoit
24 peaKIfu, TIOHATHE O bubmmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
Tonauso (HedTh, yrob U METaH).
25 3ar XSHGIEI/IG?;OS a a, CIIocoOBI gro bubmorexa [OK
p %S, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonmydyenne u cobupanue KUCIopoaa bubmorexa [OK
ya . P poas, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpocToe bubmuoreka [IOK
BeniecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
08 du3nYeCcKre U XMMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHaTHE 0 KHCIOTAX U COJSIX bubmorera [OK
https://m.edsoo.ru/ff0d50d2
Crnioco0bl noJTy4eHus BOJAOPO/ia B bu6nuoreka LIOK
30
nabopatopuu https://m.edsoo.ru/ff0d4dd0
IIpaxktnueckas padora Ne 4 mo Teme
P P bubnuoreka [IOK
31 «[Tonyuenue u cobupanue BoA0poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonspHblii 00bEM ra30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0néMa, KoJIM4ecTBa
33 BEII[ECTBA ra3a 10 €ro U3BECTHOMY bubmorexa [IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA UM O0BEMY
Brruncnenust 005EMOB ra3oB 10
34 ABHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA brbmmorexa [HOK
P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue 1 XMMUYECKHE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmil. [lonsitue 06 bubnuoteka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachiieHHbie
37 Y HEHACBIIIIEHHBIE PacTBOPHI. MaccoBas bubmorexa [JOK
P DL https://m.edsoo.ru/ffod5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA»
39 KonTtponsnas padora No2 o teme bubnunoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenune n XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHusI: cOCTaB, KIacCHUpUKAIUS, bubnmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue n XuMHU4ECKHUE CBOMCTBA bu6moreka LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
m KucnoTsl: coctas, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHnue u XuMH4YECKHE CBOMCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/II{Z(I:)KHG bubmorexa [OK
y YHACHI, https://m.eds00.ru/00ad9474
CBOICTBA
[Mpaktudeckas padota Ne 6. Perrenne
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MKy KJlacCaMu bubnnoreka [IOK
HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0meHre U cUCTeMaTU3alys 3HaHUH
H i https://m.edsoo.ru/00ad9cb2
KontponbHas padoTa Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPraHUYECKUX bubmmorexa [IOK
o p https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie NOMBITKH KiTacCUPUKAIIIT
51 XUMHUYECKUX 271eMeHTOB. [ToHsaTHe 0 bubmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6nmoreka [JOK
52 [Teproauueckas cicTeMa XUMUYECKHIX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6 OK
53 Ilepuropl, TpyIIIBL, TOATPYIIIBI nommorexa

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [IOK

>4 sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue 3IIeKTPOHHBIX 060JIO‘I€KU BuGmiorexa LOK
95 aToMoB 311eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 NOJIOKEHUIO B bubnuoreka [IOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuoteka [IOK
MenneneeB — y4€HbIM, IEAAror u https://m.edsoo0.ru/00ada96e
rpaxJIaHUH
DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Honmas xinvirieckas cpssb https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHasi Xumuyeckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoJisipHasi XUuMHUUYECKas bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 CTetient okucIeHis https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEILHBIE bubnunoreka [JOK
peaxiuu https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIN brbmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtponeHas padora Ne4 o teme bubnuoreka LIOK
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«Ctpoenne aroma. XuMUYECKask CBS3b»

https://m.edsoo0.ru/00adb486

66 PesepBHeIit ypok. O000ICHNE H 1 bubnuoteka [IOK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600menue u 1 bubmmoreka [IOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 Pesepubriit ypok. O600611eHNE 1 1 bubnuoteka [IOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi = o0pa3oBarTesbHbIE
padoTbI padoThI
pecypchbl
[Ieprnoanueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

. bubnuoteka [IOK
2 CBOWCTB XUMHYECKHUX DJIEMEHTOB 1
" https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMndeckon CBA3U U TUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «[ToBTOpEHNUE U YriyOJICHHE 3HAHHIMA 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiaccay

5 Knaccudukanus XuMudecKux 1 bubnunoreka [IOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

bubnuroreka [JOK
7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTHE O XUMHUUYECKOM PAaBHOBECHH.
bubnmoreka [JOK
8 @DakTOpbl, BIUAIONINE HA CKOPOCTh 1

XHUMHUYECKOMU PCaKuU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKON
10 nncfounauHHpCHnLHHe " ci1a0ble bubmorexa [IOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pPeaKIINN bubmmorexa HOK
P peakdl https://m.edsoo0.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUH B CBETE NIPEACTAaBICHUN bubmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHIECKON JUCCOTTHAIIN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [JOK
p . https://m.edsoo0.ru/00add8b2
ANEKTPOJUTUUECKON TUCCOTTHAIIN
14 TTousarue o ruapoanse cojeit bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001eHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHHI https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX Bumorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au)
KonTtponsnas padora No2 mo teme
17 «DIEKTPOSIMTHYECKAS TUCCOLIAALNA Bubmorexa HOK
p A A https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIiu B pacTBOPax»
OO0111ast XapaKTepUCTHKA TaJIONE€HOB.
18 XI/II;/[-II/ILIGCIfI/Ie CBI())ﬁCTBa Ha IpUMeEpPE bubnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. ConsiHast KUCIIOTA, bubnuoreka LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo.ru/00adel104

MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tomy4ueHne CONTHOM KHUCIOTHI bubmmorexa [OK
YHEHEE eom ’ https://m.eds00.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Berurcnenus o ypaBHEHUSAM
21 XUMUYECKUX PEAKIINi, €CITU OJ1H U3 bubmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XapaKTeprucTHUKa HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJIU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepbl v €€ coeAMHEHUI bu6mmoreka [JOK
B NpUpoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
24 .
(br3UYeCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hM3UYeCKre U XUMHYECKHE CBOMCTBA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallre B
OCHOBE MPOMBIIIIEHHOTO criocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brrunciienue MaccoBo# 1014 BBIXO/a bubmuoreka [IOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTUKA JIEMEHTOB bubnuoreka [IOK
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VA-rpynmsl. A30T, pacpocTpaHEHUe
B IIpUpoie, GU3NIECKUE U
XMMUYECKUE CBOWCTBA

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

AmMHaK, ero Gpu3nIecKue u

29 XUMHUYCCKHE CBOMCTBA, IMOJTYYCHHUE U bubmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Ipaktuyeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMHaKa, N3ydeHUE ero brmmorexa [TOK
o > 1A https://m.edsoo.ru/00adf180
CBOWMCTB
31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
[Tpou3BOICTBO a30THBIX YAOOPEHMIA.
3HAKOMCTBO C JICATEIHHOCTBIO
32 npeanpuatus TonbSITTHA30T bubmorexa [TOK
peap ' https://m.edso0.ru/00adf518
®docdop. Oxcua pochopa (V) u
33 Cpocgo pHa;I Kncf[ng)Ta (1()1);31/1516():1(1/16 u bubmmorexa [JOK
P o https://m.edsoo.ru/00adf68a
XHUMHYCCKHUE CBONCTBA, MOTYYCHUE
Hcnonws3oBanue pocdatos B
34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUH. bubmuoreka [IOK
3arpsi3HEHUE IPUPOTHOM Cpeibl https://m.edsoo.ru/00adfc20
dhocharamu
Yriepon, pactipocTpaHEeHHE B
35 npu 1(3) Iel (I£)H3H1?{eCKieI/IXI/IMI/I‘{eCKI/Ie bubmmorexa [IOK
p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunpl yriepoja, ux Gpu3ndeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsI3aHHBIE ¢ OKcHIOM yriiepoaa (1V)

37 VYroapHas KUCI0Ta M €€ COIN bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnnorexka [IOK
KauectBennas peakiusi Ha KapOoOHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coequHenus brommorexa [TOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenne

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnnoreka [IOK
«BaxxHenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponsHas padoTta Ne3 mo teme

42 «BakHeinye HeMeTaJlIbl U UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSDY
OO6mras xapaKTepUCTUKa XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuyeckas CBSI3b U bubmuoreka [IOK
MeTaJUIMYeCKask KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XHMMHYECKHE CBOMCTBA METAIITIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MOTyYeHUs
mertaoB. CiuiaBel. Beruucnenus no

bu6mmoreka [JOK

45 i,
YPABHCHHAM XHMHHCCKIX peaKiiit https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
TIpUMecH
46 TTouaTre 0 KOPPO3UU METAILIOB bubmorexa [OK
PP https://m.edso00.ru/00ae1278
bubmmoreka [JOK
47
Llenotreie meTane! https://m.edsoo.ru/00ae14b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U bubnuoteka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [[lerouHO3EMENBHBIE METATUIBI — bubnuoteka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coe fUHEHNS KaTbLUs bubmmorexa [JOK
g A https://m.edsoo.ru/00ae15e8
51 O0001IeHnEe U cuCTEMAaTH3 AL
3HAHHI
JKEcTkoCTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
IIpaxtryeckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL Bop Bl I METOBI €€ bubmorexa OK
| 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [IOK
54 An 7
FOMITHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcupl, TMIPOKCHUIBI U COJIU JKETe3a

bubmuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606I£16HI/I€ Y CUCTEMaTH3aIHA
3HAHUI
[Ipaktudeckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmmoreka [JOK
59 .
«BaxuHenmue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CITU OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpuUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXO/1a TPOJTYKTa
peakuuu
61 O0001IeHNEe U cUCTEMAaTH3AIINAA
3HAHUU
KontponsHas padoTta Ne4 o teme
62 «Baxxnelimue MeTaibl U BX
COEJIMHEHUS»
63 BemecTsa u Mmarepuansl B bubnunoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka LIOK
9KOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHuE U bu6nuoreka LIOK
CUCTeMaTU3alUsl 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHNE U bubnuoreka LIOK
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cUCTeEMaTu3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6006111€HNE U

CHUCTEMAaTHU3alUs 3HAHNHI

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






	учебного предмета «Химия. Базовый уровень»
	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

