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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 0Opa30BaTelIbHOM MPOrpaMMbl
OCHOBHOTO 001Iero obpaszoBanus, npenacraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOi paboueld mporpamMmbl BOCIUTAHHUS U C Y4ETOM KOHIIEHIIMH MPENOJIaBaHUs
ydqeOHoro mpeamera «XuMHS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
Denepaun.

[Iporpamma 1no xuMuu Ha€T MpeACTaBICHUE O LENAX, OOLIel cTpaTeruu oOy4eHwus,
BOCIUTAHUSA M Pa3BUTHUSL OO0YYAIOMIMXCS CPEACTBAMH y4yeOHOro MpeaMeTa, YCTaHABIMBACT
00s3aTeNIbHOE TPEIMETHOE COJEpKaHUE, MpPelyCMaTpUBAET pacCHpeleieHUe €ero I
KJIaccaM U CTPYKTYpHUpPOBAHUE IO pa3feiaM M TeMaM MpOorpaMMbl IO XUMHH, OMpPEaeIseT
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapPaKTEPUCTUKU COJACPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh U3YUCHHS XUMHUU C YIETOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBs3€M, JIOTUKM Yy4yeOHOro TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs,
omnpezenseT BO3MOXKHOCTH TpeaMeTa Ui peanu3aluu TpeOOoBaHHM K pe3yjbTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTelbHONW MPOrpaMMbl HAa YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHMI K pe3yjbTaTaM OOyYeHMs XMMHUU Ha YpPOBHE Lieliel
U3y4YeHUsT TpeIMeTa W OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOU JCSATEIBHOCTU
0Oy4YaroIIerocs Mo OCBOSHUIO YIEOHOTO COIEpKaHMUS.

3HaHWE XMMHHM  CIY>KUT OCHOBOM  Juisi  (OPMHpPOBAHUS  MHPOBO33PECHMUS
oOyyJarouierocs, €ro NpeJCTaBICHUA O MaTepuaIbHOM E€IUHCTBE MHpPA, BAXKHYIO POJIb
UrparT (GopmMupyeMble XUMHUEW TPEACTaBICHUS O B3aUMONPEBPAILECHUSX DHEPTrUU U 00
HBOJIIOLIMM BEIIECTB B MPHUPOAE, O MYTAX PEIICHHUs TI00aNbHBIX MPOOJIEeM YCTOWYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA — CBIPHEBOM, JHEPrE€TUYECKOM, IMHUIIEBOM W SKOJOTHYECKOU
0€30MacHOCTH, ITPOOJIEM 3 IpaBOOXPAHECHHUS.

N3yuenue xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH [JIsl camMOpa3BUTUS U (OPMUPOBAHUSA
KyJbTYPBI IUYHOCTH, €€ 001el U (yHKIIMOHATLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBaHHE MBIIUICHUSI H TBOPYECKUX CIHOCOOHOCTEM
oOyyaronuxcs, HABBIKOB ux CaMOCTOSTEIIbHON yueOHOMI NS TENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M UCCIIEA0BATEIIbCKUX YMEHHUM, HEOOXOAUMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B IPOPECCUOHAIBHON 1eATEIbHOCTH;

3HaKOMHUT CO CIEeMU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIila HAa €IMHCTBO MPUPOJLI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM JTallOM B
(GbOopMHUpPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YYarouXCsl;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIECHUSI K €CTECTBEHHO--HAYYHBIM
3HAaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKoe oOpa3zoBaHHE
oOydJaronmxcsi.



JlanHble HampaBiIeHHs] B OOYYEHHMM XHUMHH OOECIEUMBAIOTCA CHEIU(PHUKOIM
CoJlep)KaHusl y4eOHOro MpeaMeTa, KOTOPbIM SIBISETCS MEAarornyeckd aJanTHPOBAaHHBIM
OTpakeHHeM 0a30BOI HAYKH XMMHUU Ha OMpPEEIEHHOM JTarie e€ pa3BUTHSL.

Kypc XuMum Ha ypoBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs OPHUEHTUPOBAH Ha
OCBOEHHE OOYyYalOUIMMHUCS CHCTEMbl IE€PBOHAUYAIbHBIX IOHATHUH XUMHUH, OCHOB
HEOPTaHUYECKOM XUMHUHU W HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSATUM OPraHUYECKON
XUMHH.

CrpykTypa coaepXkaHMs MNporpamMmbl IO XHUMUU C(HOPMHUPOBAaHA Ha OCHOBE
CHUCTEMHOT0 nojaxoja K €€ n3yueHnro. Coaep:kaHue CKIIAIbIBACTCS U3 CUCTEMBI ITOHATUI O
XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUECKON peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI 110 IPUHLHUILY MTOCIEAOBATEIBHOIO PAa3BUTHs 3HAHUMN
Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3axkona /1. 1. MenneneeBa Kkak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJCTaBICHUN 00 3JEKTPOJIUTUYECKOMN JUCCOLHALINY BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaAHUSA PACCMATPUBAIOTCSA HA OCHOBE SMIIUPHUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIbHO OT OJHOTO YPOBHS K JPYrOMY,
BBINOJIHASA (PYHKIMU OOBSICHEHUS U IIPOTHO3UPOBAHMSI CBOWCTB, CTPOEHUS U BO3MOXKHOCTEM
IIPAKTUYECKOIO IPUMEHEHUS U NIOJIyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHHe MporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XMMHYECKON COCTABJISIOIIEH HAYYHOM KapTUHBI MUpPa B JIOTMKE €€ CUCTEMHOW INPUPOABI,
LIEHHOCTHOTO OTHOLIEHUS K Hay4HOMY 3HAHHUIO M METOJaM IO3HaHus B Hayke. V3yueHue
XUMHH TMPOUCXOJUT C NPUBJICUECHUEM 3HAHUN U3 PaHEE U3YUCHHBIX YUEOHBIX IPEIMETOB:
«Oxkpyxaromuii Mupy», «buosiorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHHU TPOUCXOAUT (HOPMUPOBAHME 3HAHUNW OCHOB XUMHUYECKOU
HAayKM Kak o0JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JEATEIbHOCTH
4eJI0BEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MMPOBOM KyJIbTYphI. 3a/iaya yueOHOro mpeaMmera
COCTOMT B (OPMHUPOBAHUM CUCTEMBbl XUMUYECKUX 3HAHUN — BaXKHEWIIMX (aKTOB,
NOHSTUM, 3aKOHOB W  TEOPETHUYECKUX  TIOJIOKEHUHM, JIOCTYMHBIX  0000IIEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHHMH K HAay4YHBIM METOAaM
MO3HAHUS MPU U3YUYEHUHU BEIIECTB U XMMHUYECKUX peakluii, B GOPMUPOBAHUU U PA3BUTHH
[IO3HABATEJIbHBIX YMEHUM M MX IPUMEHEHUU B Yy4eOHO-IIO3HABAaTEIbHOM U Y4YEOHO-
UCCIIEIOBATENbCKON  JEATEIBHOCTH, OCBOEHUM IIpaBWil 0Oe30IacHOro oOpalleHus c
BEILIECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Tpu u3ydeHnr XUMUHN Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHUs BAXKHOE 3HAYCHHE
IpUOOPEIH TaKUE LEIH, KaK:



— (dopmMupoBaHHE€  HMHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYITHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PEIIEHUM, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSAIOMIMMCS YCIOBUSM KU3HH;

— HaINpaBJIEHHOCTh OOYYEHHUs Ha CHUCTEMaTUYECKOe MPUOOIIEeHHE OO0ydarolMXxcs K
CaMOCTOATEJIbHOW TO3HABATEIbHOM  JIESITENBHOCTH, HAYYHBIM METOJAM  IIO3HAHUA,
bopMHPYIOLIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMMUH;

— o0ecrieueHre yCIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYaAIOIIUMHUCS OTbITa
pPa3HOOOpa3HON AESATENbHOCTH, TO3HAHUS M CaMOIIO3HAHHUS, KIFOUYEBBIX HAaBBIKOB
(KITIOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCAIIBHOE 3HAUYEHHUE JUISl PA3JIMYHBIX BHUJIOB
NEATEIIbHOCTH,

— (popmupoBanue obmel PyHKITMOHATBHONW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJIE YMEHHUU OOBSICHATH M OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpPA, HCIOIB3YS
3HAHWS ¥ OTIBIT, TIOJYYCHHBIC TTPU U3YYCHUHN XUMHH, IPUMEHSITH UX MPU PEIICHUH MPOOIIeM
B [IOBCETHEBHOM KU3HU U TPYJIOBOU AEATEIBHOCTH;

— ¢opmupoBaHUe y OOYy4YaAIOIMMXCA TYMAHUCTHYECKUX OTHOIICHWMA, MOHUMAaHUS
HEHHOCTH XUMHUYECKHUX 3HAHUM Jig BBIPAOOTKM SKOJOTMYECKH I1e1IecO00pa3HOro
NOBEJCHUSI B OBITY U TPYJIOBOM AESATENBHOCTU B ILIEJIAX COXPAHEHHUs CBOETO 370pPOBbS U
OKPYKaroIIEW IPUPOTHON CPEIBI;

— pa3BUTHUE MOTHUBAIMM K OOYYEHHUIO, CIHOCOOHOCTE K CaMOKOHTPOJIO U
CaMOBOCIMTAaHUIO Ha OCHOBE YCBOCHHs OOIIEYETOBEUECKMX IEHHOCTEH, FOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00YUYCHUSI.

OOmiee 4ncmo 9acoB, OTBENEHHBIX /I M3YyYCHHs] XMMHH HAa YPOBHE OCHOBHOTO
obmero oopasoBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B HEENI0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XuMHM B KU3HU 4Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemecTBa. dusnyeckue CBOMCTBa BEUIECTB. ArperatHoe cocrosiHue BemiecTtB. [loHsTue o
METO/IaxX MO3HaHUA B XUMUU. YucTele BeuiecTBa U cmecu. CriocoObl pa3aesieHus CMecei.

ATOMBI U MOJIEKYJIBI. XUMHYECKHUE 3JIEMEHThl. CHMBOJIBI XUMHUUYECKUX DJIEMEHTOB.
[IpocTeie U CIIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass Qopmyna. BalleHTHOCTb aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHass aroMHas wacca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COCUHEHHUH.

KomnuectBo Beniecta. Mosb. MonsipHas macca. B3aumMocBsi3p KoJinuecTBa, MacChl U
YHUClIa CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTel mo hopMynamM XUMHUYIECKUX COSTUHEHUH.

Du3nyecKue U XUMMUYECKHUE SIBJICHUA. XUMUUYECKas peaKkius U €€ MpPU3HAKU. 3aKOH
COXpaHEHUs MAacChl BEIIECTB. XUMHUYECKHME YypaBHeHUs. Kiaccudukamums XUMHYECKHX
peakiuii (CoequHEHUs, pa3IoKEeHUs, 3aMeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMMHYECKOH TMOCYJ0i, NpaBUjIaMud pabOThl B J1abOpaTOpuu U
npuémMamMu oOpalleHus ¢ J1abopaTOpHBIM O00OPYAOBaHHMEM, H3YyUYE€HHE U OIUCaHHUEe
bu3nYecKuX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOMIOJeHUE (PU3NUECKUX
(ru1aBiieHWE BOCKA, TastHUE JibJla, PACTUPAHHME caxapa B CTYIKE, KUIEHUE U KOHACHCAIUs
BOAbl) W XUMHYECKHMX (FOpEHHE CBEUYM, NPOKAIMBAaHUE MEIAHOW  IPOBOJIOKH,
B3aMMOJICICTBHE Meja C KHUCIOTOH) sBIIEHWH, HAOJIOACHME W OINHCAaHUE MPU3HAKOB
MPOTEKAHUS XUMUYECKUX PEAKIU (pa3sioKEHUE caxapa, B3aUMOJICHCTBUE CEPHOM KUCIOTHI
¢ xyopuaoM Oapus, pasnoxkeHue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMoJeHCTBUE
Kesesa ¢ pactBopoM coiu meau (I1), nzydenue cnocoO6oB pasjaesieHus: CMecei: ¢ TOMOIIbIO
MarHuTa, (UIbTpOBaHWE, BBIMAPWBAHME, AUCTHILIANWA, XpomaTtorpadus, MpPOBEICHUE
OYMCTKH TIOBAPEHHOM COJIM, HAOJIOJECHUE W OINMCAHUE PE3yJIbTATOB MPOBEACHUS OIBITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHHs  MacChl, CO3JaHHE€ MOJEJIEH  MOJEKYII
(IIapOCTEePKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopona — 3€MeHT U IPOCTOE BELIECTBO.
Haxoxnaenue kucimopona B mpupoje, (PU3MUEecKHe U XHUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenune xkuciaopoaa. CnocoObl MOJTYyYEHUS KHUCIOpOJa B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopor kuciopoga B mnpupone. O30H —
IIOTpOIHAsA MOAUDUKALIMS KACTOPOa.

TennoBoit 3p¢heKkT XUMUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS, SK30- U
SHAOTEPMUYECKHE peakUMK. TOMIMBO: yroib U METaH. 3arpsi3HEHHE BO3AYyXa, YCHIIEHUE
NapHUKOBOTO 3 (ekTa, pa3pylieHrue 030HOBOTO CIIOS.



Bopopon — snemeHT M mpocroe BemiecTtBo. HaxoxkneHnue Bomopona B IPUPOE,
bu3NYecKue W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI moiydeHus. Kuciaoter u
COJIH.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOoAbl. Boja kak pactBopurens. PactBopel. Hacelenusie u
HEHACBIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBasi J10J1s BEIIECTBA B
pacTtBope. XuUMHUYECKHE CBOMcCTBa BOJbl. OcHOBaHus. Ponb pacTBOpoB B Mpupojie U B
JKU3HU 4YesioBeka. KpyroBopoT BOJIbI B IPUPOJIE. 3arpsi3HEHUE MPUPOJHBIX Boja. OXpaHa U
OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neoprannyeckux coenuuenuid. Okcunbl. Knaccudukaius oKCHa0B:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBbIE, aM(OTEpHbIE) U  HECOJIe0Opa3yIoLIHe.
Homenknarypa oxcnaoB. Pu3MyecKMe M XUMHYECKME CBOWCTBAa OKCUAOB. llomyuenwne
OKCHJIOB.

OcHoBanusi. Knaccudukanus OCHOBaHM: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. ®u3n4eckue 1 XMMAYECKUE CBOMCTBA OCHOBaHUU. [lonyueHue
OCHOBAHHM.

Kucnoter. Krnaccudukamus xucmor. Homenkmatrypa kucinor. duszmdeckue
XAMHUYECKHE CBOWMCTBa KUCHOT. Psan aktuBHOCcTHM MetaimmioB H. H. bekerosa. Ilomydenue
KHUCJIOT.

Comu. Homenkimatrypa coneil. ®Pu3nueckue M XUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE ONPENEIICHUE COJEPkKaHUA KUCIOpoAa B BO3JyXE, IOJyYECHHE,
coObupanue, pacrmo3HaBaHWE W  W3Y4YEHHUE CBOWCTB  KHCIOpOJa, HaOIoIeHue
B3aUMOJCUCTBUSA BEUIECTB C KHCIOPOAOM M YCIIOBUS BO3HHUKHOBEHHUS W IPEKPAILICHUS
ropeHus (moskapa), O3HAKOMJICHHME C oOpas3laMd OKCHJIOB M OIHCAHUE HX CBOMCTB,
MoJIydyeHHe, coOupaHue, paclo3HAaBaHWE W HW3YUYCHHE CBOMCTB BoJOpoJa (TopeHue),
B3auMoJjielictBue Bojopoga ¢ okcupoM Mean (II)  (Bo3MOXHO  UCIONB30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOIEHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEIOBAHUE
0COOEHHOCTEH pPACTBOPEHUSI BEIIECTB C PA3NIMYHON PACTBOPUMOCTHIO, TPUTOTOBIICHUE
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOJCHCTBUE
BOJbI C METAJJIaMU (HATPUEM U KallbliieM) (BO3MOKHO MCIIOIb30BAHUE BUIEOMATEPHATIOB),
UCCJIEIOBAaHNE O0pPA3I[0B HEOPTaHWYECKUX BEHIECTB PA3IUYHBIX KJIACCOB, HAOIOJICHUE
W3MEHEHUSI OKpPAaCKA MHIAMKATOPOB B PACTBOPAX KHUCIOT H WIEJIO0YEH, H3y4YECHUE
B3auMoJielicTBusl okcuaa meau (II) ¢ pacTBOpoMm CepHOI KHUCIOTHI, KUCIOT ¢ METaljlaMu,
peaKkuuii HEeWTpaav3aluy, MOJYYEHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTajula JAPYrdM M3 pacTBOpa COJIM, PEIICHHWE SKCICPUMEHTAIBHBIX 33/Ja4 MO TeMe
«BaxxHenme KIaccel HEOPTaHUYECKUX COCUHEHUI.



Iepuoanyeckui 3akoH M Ilepuoauyeckasi cucreMa XUMHYEeCKHX dj1eMeHTOB /1.
N. MengeneeBa. CrpoeHne aroMoB. XuMHYeCKass CB3b. OQKHCIANTEILHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

[lepBble MOMBITKA KIACCUPUKALMUA XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHBIE M HIEJIOYHO3EMEIbHBIE METAIIbI, TaJlOT€Hbl, HHEPTHHIC
ra3el). DJ€MEHTHI, KOTOpbIe 00pa3yioT aM(pOTEpHBbIE OKCUABI U TUIPOKCU/IBI.

[lepnognueckuit 3akoH. [lepnommueckas cucrema xumudeckux dneMmeHTtoB 1. M.
MenpeneeBa. Kopotkonepuoanas u jyuHHonepuoanas ¢popmsl I[leproandeckoil cucTemsl
xumuueckux sneMeHToB . M. Menneneesa. Ilepuoasl u rpynmbl. OUZNYECKAN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocraB aToMmHbIX sAnep. M3orombl. Onexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XuMUYECKUX 3iieMeHTOB [lepmommueckoi
cucteMsl /. 1. MenaeneeBa. XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA 110 €r0 MOJIO0KEHUIO
B [lepnoanueckou cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTM  M3MEHEHHUsI paguyca aTOMOB  XHMHYECKHUX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPUOIAM.

3nauenue Ilepuoguueckoro 3akoHa u Ilepumoanueckodl cUCTEMBI XUMHYECKUX
BJIEMEHTOB Il pa3BUTHUA HAYKU U npakTuku. [. 1. MenaeneeB — y4€HbIN U IPaKIaHUH.

Xumuueckass — cBsizb.  KoBaneHTHas  (MoJsipHass M HEMOJISIpHAsi)  CBSA3b.
DIEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl
OKHUCIICHHSI U1 BOCCTAHOBIICHUS. OKHCIIUTENIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0paslioB BEIIECTB METANIOB U HEMETAIIJIOB, B3AUMOIEHCTBUE THPOKCUIA
IUHKA C pPacTBOpaMH KHCJIOT U IIEJIIOYEH, MHPOBEICHUE OIBITOB, WJUIHOCTPUPYIOLIUX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMil (TOpeHUE, peaKkluu pa3ioKeHus,
COCIUHEHHUS ).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeEXNpeIMETHBIX CBSI3€H TMpU M3YYEeHUM XUMHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX TIOHITHH, TaK 1
MOHSATUM, SIBJISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LMKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE MOHATUS: Hay4YHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaNMW3, CHUHTE3, KilacCUpUKaus, NEPUOTUIHOCTh, HAOIIOEHUE, OSKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: maTepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUUYECKUN 3apsiji, BEIIECTBO, TENO, O0OBEM, arperaTHoe
COCTOSIHHME BEILIECTBA, ra3, ((U3NUECKUEe BETUUNHBI, EAUHUIBI U3MEPEHUS, KOCMOC, TIJIAaHETHI,
3BE3161, CoJTHIIE.



buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: atmocdepa, ruzpocdepa, MUHEpalbl, TOPHBbIE TMOPOJIbI, MOJE3HBIC
VCKOIIa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[lepnonmueckunt 3akoH. [lepnommueckas cucremMa xumudeckux dneMmeHtoB 1. M.
MenpaeneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB XHMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kajaus, KalblUsid U UX COCAUHEHUN B COOTBETCTBUM C
MIOJIO’KEHHUEM DJIEMEHTOB B [lepronueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHure BellecTBa: BUJBI XUMUYECKOW CBSI3U. THIIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAUINYECKOU PEIIETKU U BHUJIAa XUMHYECKON
CBA3HU.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. XMMUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSALIMXCSA K pa3IMYHbBIM KJIACCAM HEOPTaHWYECKUX COEIUHEHUH,
TFE€HETUYECKasl CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XUMUYECKHMX peakUUid MO pa3iuyHbIM IpHU3HaKaM (M0 YUCTY U
COCTaBy YyUYacCTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO
CTENEHEH OKHUCIEHUS XHUMHUYECKHX 3JEMEHTOB, IO OOpaTUMOCTH, MO YYacTHUIO
KaTanu3aropa). JK30- U SHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTue o ckopoctu xumudeckoil peakiuu. [lonstne 00 oOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakuusix. [loHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX PEaKIIUAX.
[lonarne o karaimse. [loHsTHE O XMMHUYecKOM paBHOBecHU. (DAKTOPBI, BIMUSAIOMIME Ha
CKOPOCTb XUMHUUYECKON pEAKLINH U MOJIOKEHNE XUMUUECKOTO PABHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIE PEAKIINU, SJIEKTPOHHBINA OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIBHOU pEaKLHH. CocraBneHue yYpaBHEHUI OKHUCJIUTEIBHO--
BOCCTAaHOBUTEJIbHBIX PEAKIUH C UCIIOIB30BAHUEM METO/1a JJIEKTPOHHOTO OaaHca.

Teopust SIEKTPOIUTUYECKOW AUCCOLUMALUU. OJIEKTPOJIUTHI U  HEIIEKTPOJHUTBHIL.
KaTtnonsl, aHnoHbl. Me€XaHU3M TUCCOLMAIIMY BEIIECTB C PA3JIMYHBIMUA BUAAMU XUMHUYECKON
cBs3u. Crenenp aucconuaniy. CHUIbHBIE U CIa0ble SJEKTPOJIUTHI.

Peaxiiun nonHoro oOMeHa. Y cl0BHs IPOTEKAHKS PEAKIIUH HOHHOTO OOMEHA, TIOJTHEIE
U COKpalllEHHbIC MOHHBIE ypaBHEHUs peakuuid. CBONCTBA KUCIOT, OCHOBAaHUN U COJIEH B
CBETE NPEJCTABICHUN 00 3IEKTPOJUTHUYECKON nucconuanuu. KayecTBeHHbIE peakiuu Ha
noHBbL. [ToHATHE O TUAPONIU3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHUE C MOJAEIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB —
METAJJIOB M HeMeTauloB (rpadura U aiaMmasa), CIO0KHBIX BEIIECTB (XJOpHJA HATPHUSA),
UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHMYECKON PEaKUUU OT BO3JACHUCTBUS PA3TUYHBIX
(GbakTopoB, UCCJIEIOBAHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, Mpolecca
JUCCOLIMAIMU KHUCIIOT, IIEI0Yel U coyield (BO3MOYKHO MCIOJIb30BAaHUE BUJEO MAaTEPUAJIOB),



IIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKN MPOTEKAHUS peakiuii HOHHOTO OOMeHa
(oOpa3oBaHue ocajaka, BBIIEICHHE raza, 00pa3oBaHUE BOJbI), OMBITOB, UILUTIOCTPUPYIOLIUX
IPUMEPBI OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUHM (TOPEHHE, PEaKUUU Pa3I0KEHUs,
COCJIMHEHUS), pPACHO3HABAaHUE HEOPIaHWYECKUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX
peaKkMii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapakTepucThKa raioreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
cTenieHn okucieHus. CTpoeHue U (pu3ndecKkue CBOMCTBA IMPOCTBIX BELIECTB — IaJIOT€HOB.
XUMUYECKUE CBOWCTBA Ha MpPUMEpE XJopa (B3aUMOJECHCTBUE ¢ METallllaMU, HEMETaNIaMH,
menouamu). Xiopoogopod. ComsHas KUCIIOTa, XMUMHUYECKHE CBOWMCTBA, IIOJY4YEHHE,
npuMeHeHue. JleMCTBHE XJopa M XJIOPOBOJOPOJAa HAa OpPraHU3M 4eslioBeKa. Bakuenmme
XJIOPUBI U UX HAXO0XKJICHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHN OKucieHus. CTpoeHne U GU3NYECKUe CBOMCTBA MIPOCTHIX BELECTB —
KHUCTIOpOJla M Cepbl. AJUIOTPONHbIE MOAU(PUKALMU KUCIOPOJAa U Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHE, PU3NUECKHE U XUMHUUYECKHE CBOMCTBA. OKCHIIBI
Cepbl KakK TMPEACTaBUTENN KHCIOTHBIX OKcHaoB. CepHas KucioTa, (uU3HUECKUe W
XUMHUYECKHE CBOMCTBA (0OIIME KaK MPEACTABUTENSI Kiacca KUCIOT M CHEU(PUUYECKUE).
XUMUYECKUE PEAKIMH, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOIO CIIOCO0a MOJYUYEHUsS! CEPHOM
KHCIIOTHL. [IprMeHeHne cepHoi KUCIOThl. Conu CEpHON KUCIOTHI, KAYECTBEHHAsl pEeaKUus
Ha cynbdar-uoH. Haxoxnenwe cepsl M €€ CcOeIWHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXalolel cpeibl COSMHEHUSIMU Cephbl (KUCIOTHBIE A0, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepucTuka 3JeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIe CTENEHH OKUCICHHs. A30T, paclpoCTpaHEHHWE B IpuUpoje, (U3NYECKUE U
XuMHueckue cBoiictBa. KpyroBopor azota B mpupoae. AMMHAK, €ro (usnueckue u
XUMHYECKHE CBOMCTBA, MOMy4YeHHE U IpuMeHeHue. Coin aMMOHMS, UX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, NpUMeHeHNe. KauecTBeHHas peakius Ha HOHbl aMMOHHUA. A30THas
KHCTIO0Ta, €€ ModydeHue, Gu3nyecKue U XUMHUYECKue CBOMCTBA (00IIMe KaK MpeICcTaBUTENs
Kjlacca KHCIOT W crneuudduueckue). Mcmonb3oBaHWe HUTPATOB W COJEH aMMOHHUS B
KayeCcTBE MMHEPAIbHBIX yH0OpeHud. XHUMHUYECKOE 3arpsA3HEHUE OKpY)KAIOIIEeH CpeJibl
COEIMHEHMSIMU a30Ta (KUCIOTHBIE IOKIW, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOJOEMOB).
®docdop, amnorponHsie Mogupukanuu Gocdopa, puznyeckue M XUMUYECKHUE CBOMCTBA.
Oxcun dochopa (V) u docdhopHas kuciiora, (U3HMYECKHE M XHMHYECKHE CBOWCTBA,
nosryuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YIOOPEHUM.

OOwmas xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHW  OKHUCIEHUsA.  YIJEepond,  aUIOTPOIIHbIE  MOAM(UKAIH,
pacnpocTpaHeHUE B NpUpoJe, (u3MUeckne M XUMHYECKHE CBoicTBa. AjcopOuus.
Kpyrosopor yrnepoga B mpupone. Okcuisl yriepona, ux (pU3MUecKrue U XUMUYECKHUE



CBOMCTBA, NEHCTBHUE HA JKUBBIC OPTAaHU3MBI, TIOJYUYCHUE W TMPUMEHEHHE. JKOJOTUYECKUE
npoOiemMbl, CBsi3aHHBIE ¢ OKcuaoMm yriaepona (IV), rumoresa TI00aNBHOTO MOTEIIIICHUS
KJIuMaTa, MapHUKOBBIA 3(pdexT. YrompHas Kuciaota U e€ conM, UX (PU3NIECKUE WU
XUMHUYECKUE CBOMCTBA, MOJIy4eHUE W MpuMeHeHue. KauecTBeHHasl peakius Ha KapOoHaT-
noHsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIMUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO3MCTBE.

[lepBoHavanbHbIE TOHATHS OO0 OPTraHUYECKHX BEMIECTBAX KaK O COCAMHCHUSIX
yraepojga (MeTaH, 3TaH, OSTUJIEH, AaleTWICH, 3TaHOJ, IJIMIEPUH, YKCYCHash KHCIIOTa).
[TpupoHble UCTOYHUKH YTIIEBOJAOPOJOB (yroyib, MPUPOAHBIA ra3, HEPTh), NPOAYKTHI HX
nepepaboTku (O€H3WH), UX POJIb B OBITY U MPOMBINUIEHHOCTH. [loHSATHE O OMOJIOTrHYeCcKU
BXXHBIX BEIECTBAX: >XKHUpax, O€NKax, yrieBoJaX — M HUX POJM B KU3HU YEJIOBEKA.
MarepuanbHOE €TUHCTBO OPTAaHUYECKUX U HEOPTAHUUECKUX COCTMHCHUM.

Kpemuuii, ero ¢usnueckue ¥ XMMUYECKHUE CBOMCTBA, MOJYyYEHHE U TPUMEHEHUE.
Coenunenus: kpeMHus: B npupoje. O6mme npencraBiaeHus o6 okcuae kpemuus (IV) u
KpeMHHueBOW kucioTe. CHIMKAaThl, WX HCIOJIb30BAaHUE B OBITY, B MPOMBINIJICHHOCTH.
Baxneiimme cTpouTenbHbIe MaTepUaibl: KepaMUKa, CTEKIIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
[TpobGnemMbl 6€30MacHOTO0 MCIOIB30BAHMSI CTPOUTEIBHBIX MATEPHAIIOB B TOBCEIHEBHOU
AKHU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHue OOpa3IOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOHW KHCIIOTHI,
MPOBEICHNE KAYECTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI W HAOIIOJEHWE TPU3HAKOB HX
POTEKaHUs, OMbIThI, OTPAKAIONIME (PU3MUECKHE U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX
COEIMHEHHUM (BO3MOXXHO HCHOJB30BAHUE BUIECOMATEPUATIOB), O3HAKOMIIEHHE C 00pa3laMu
XJIOpUIOB (TAJIOr€HHUIOB), O3HAKOMJIEHHME C oOpa3uaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXXHO WCTIOJIb30BaHUE BHJIEOMATEPHAIIOB), HAOIIOJEHUE TIporecca OOyTrIMBaHUS
caxapa mMoJ JEHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KUCIOTHI, M3YYECHHUE XUMUUYECKHUX
CBOMCTB pa30aBJICHHOW CEPHOM KHUCIIOTHI, IPOBEACHNE KAUYECTBEHHOM PEaKIIuK Ha CyJb(at-
WOH U HabJt0/IeHne pU3HaKa €€ MPOTEeKaHusl, 03HAKOMJICHUE ¢ (DU3NYECKUMU CBONCTBAMU
azota, Qocpopa M HX COCAMHEHHH (BO3MOXKHO WCIOJIB30BAaHUE BHUIACOMATEPUATIOB),
obOpasmamu a30THBIX U (POCPOPHBIX yIOOPEHHMIA, TIOJyYeHHE, cCOOUpaHue, paclio3HaBaHUe U
W3y4YeHUE CBONCTB aMMHaKa, MPOBEICHHE KAYECTBEHHBIX PEaKIUi Ha MOH aMMOHUS U
dbochar-MOH W HW3YYCHHWE  NPHU3HAKOB  HMX  MPOTCKaHWs,  B3aUMOJCHCTBHUE
KOHIICHTPUPOBAHHOW  a30THOM  KHCIIOTBI C MeIb0  (BO3MOXXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), W3Y4YEHUE MOJENe KPUCTAJUIMUECKUX PemeETOK anMasa, rpadwura,
dbynnepeHa, O03HAKOMJICHME C TPOLIECCOM  aJCOPOIMM  PAacCTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM yIJIEM H YCTPOWCTBOM TIPOTHBOTasa, IIOJydYeHHEe, COOHMpaHue,
pacro3HaBaHUE M W3YYCHHE CBOMCTB YIJICGKHCIIOIO Trasa, IMPOBEJACHUE KaueCTBEHHBIX
peaknuii Ha KapOOHAT W CHUJIMKAT-WOHBI M W3yYCHHE TMPU3HAKOB WX TNPOTCKAHHMS,



O03HAKOMJICHUE c MPOAYKIIUEN CHJIMKATHOU MIPOMBIIIJIEHHOCTH, peleHue
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaKHEeNIIre HEMETAUIbl U UX COCAUHECHUS.

MeTaJuibl M UX COeTUHEHMS

OO6mrast XxapakTepUCTUKAa XUMHUYECKUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUM HUX
noJjiokeHust B Ilepuoamueckoi cucreme xumudeckux ajemeHtoB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnueckas CBSI3b M METAJUIMYECKAs
KpUCTAIMYECKAas  PEmIETKA.  DJIEKTPOXMMHUYECKHU  psii  HAOpsDKEHUA — METALIOB.
dusznyecKkue U XMMHYECKHE CBOMCTBA MeTayioB. OOIIME CrocoObl MOJIyYEHUsS] METaJIIOB.
[loHaTHE O KOPPO3UM METAIOB, OCHOBHBIC CIIOCOOBI 3alUTHI UX OT Koppo3uu. CIiaBbl
(cTanb, 4yT'yH, TIOPATIOMUHNAM, OpOH3a) U UX TPUMEHEHHE B OBITY U MTPOMBIIIICHHOCTH.

[Ilenounsie MeTaUIBL: TMOJOXKEHHE B llepHoaMYecKOW CUCTEME XUMHYECKHUX
anemeHToB /. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0XAEHHUE B pupoae. Pusnyeckue
U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUabl U TUAPOKCHIBI HATPUS U
kanus. [[puyMeHeHne men0YHbIX METAUIOB U UX COEAMHECHUH.

[Ilenoyno3eMenbHbIE METAIIBI MATHUM W KalbLIMK: MOJIOKeHUE B llepronnueckoi
cucteMe xuMuieckux siemeHToB /. . MenneneeBa, cTpoeHrne UX aTOMOB, HAXOXK/ICHUE B
npupone. Ddusznueckne W XUMUYECKUME CBOWCTBA MarHus W Kainplus. Baxsenmme
COeAMHEHUs] Kaiblus (OKCUMI, THUIAPOKCUI, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHECHUS.

AmoMmuHMiL: nostoxkeHue B [lepuonnueckoi cucreMe xumudeckux anementos /. M.
MenpaeneeBa, CTpOCHHE aTroMa, HaxOoXxJAeHHEe B npupoac. PU3NUECKHE U XHUMHUYECKUE
CBOMCTBA aTtOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCHA U THAPOKCHIA AITFOMUHHS.

Kenezo: monoxenue B llepuoanueckor cucreme XMMUYECKuUX syemeHtoB [ .
MenpaeneeBa, CTpOCHHME aToMa, HaxOoXJeHWE B mpupoaec. PU3NUECKUE U XHUMHUYECKHUE
cBoiicTBa xene3a. Oxcunbl, Tuapokcuasl U conu xenesa (II) u xeneza (III), ux cocras,
CBOMCTBA U IOJIYyYECHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ o0OpasllaMyd METaJUIOB M CIUIaBOB, UX (PU3MUECKMMH CBONCTBaMH,
W3y4CHUE pEe3yJIbTAaTOB KOppO3UH METaJIJIOB (BO3MOXKHO HCTIOJIb30BAHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBHS OKCHIA KaJbIUS M HATPHS C BOJOU
(BO3MOKHO HCIIOJIB30BaHUE BHUAEOMATEPHUAIOB), MCCIIEIOBAHUE CBOWMCTB >KECTKOW BO/IBI,
mporiecca ropeHus »xeje3a B KUCIopoje (BO3MOXKHO HMCIOJIb30BAaHHE BUJICOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAaUYE€CTBEHHBIX PEAaKIUM HAa MOHBI: MarHusi, KajlblUs, aJTlOMUHHUS,
nunka, skeneza (II) m xenesa (III), mexm (II), HaGmromeHwMe W ommcaHWE MPOIECCOB
OKpalllMBaHUsl IJIAMEHM HOHAMHU HATpHsl, KU W KajdblUs (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS U
TUJIPOKCUIA IIUHKA, PEIICHUE YKCIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeimme Metamibl
1 UX COCTUHEHUS.

XHMHUA M OKpY:KaoUias cpeaa



Bemectsa m marepuansl B IOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIONIb30BaHUE BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momomp mpu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpyXaroued cpeabl (ImpenenbHas —JIOMYyCTUMAs
KOHLIeHTpalus BewecTs, aanee — [1JIK). Pons XxumMuu B pellieHnn 3KOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB MaTrepuasioB (CTEKJIO, CIJIaBbl METaNIOB, IOJIHMMEpHBIC
MaTepualbl).

Mescnpeomemnmnbnie ceasu

Peanuzannss MeXnpenIMETHBIX CBS3€H MpU HM3YYEeHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCITOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
NOHATHUH, SBIIAIOMIMXCA CUCTEMHBIMH JUISl OTJEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O
LUKJIA.

OO1Me ecTeCTBeHHO-HAyUHbIE TOHSTHS: Hay4YHbIN (pakT, TMIOTE3a, 3aKOH, TEOPHs,
aHalli3, CHUHTE3, KJIacCU(pUKalus, NEepPUOJAUYHOCTb, HAOIIOJIEHUE, DSKCIEPUMEHT,
MOJICJIMPOBAaHUE, H3MEPEHHUE, MOJIEb, SBJICHHE, MAPHUKOBBIA 3(P(HEKT, TEXHOIOTHS,
MaTepHuabl.

@usnka: maTepusi, aroM, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, HW30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHUIN 3apsii, NTPOBOJHUKH, MOJIYIPOBOIHUKH,
TURJIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE€ COCTOSHHUE BEILECTBa,
ra3, pacTBOp, pPAacTBOPUMOCTb, KpHUCTAJUIMUECKass pEIETKa, CIUIaBbl, (HU3UYECKHE
BEJINYWHBI, €UHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJHIIE.

buonorus: ¢QorocunTe3, aAbixaHue, Ouochepa, sKocUCTeMa, MHHEPAIbHBIC
yI00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruzpocdepa, MUHEpalbl, TOPHbIE TMOPOJIbI, MOJE3HBIC
VCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUs MIPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3ybTAaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIETO OOpa3oBaHUS
JOCTUTAIOTCS B XoAe OOydYeHHs] XUMHH B €IUHCTBE YYeOHOH H BOCHHTATEIHLHOU
JESTEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, TIPUHITHIMU B OOIIECTBE MpaBUIaMH U HOpMaMH
MOBEJICHUSI U CIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS M COIMATH3AIIH
o0yJaronmxcsi.

JIMgHOCTHBIE PEe3yIbTATHl OTPAKAIOT TOTOBHOCTh O0YYAIOIINXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIMN M PACIIMPEHUE OIbITAa JIEATEIBHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

[ICHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY H
HAYYHOMY HACJICIUIO, TOHUMAHUS 3HAYCHUS XUMHUYECKOW HAYKU B JKU3HU COBPEMEHHOTO
oO11ecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOW MHGPOPMAITUEH O MEePEIOBBIX TOCTIKEHUSIX
Y OTKPBITHSIX MUPOBOH M OTEYECTBEHHON XUMUU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX
00 ycTpoicTBe MHUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIUTAHMA:

NPEJICTaBICHNUS O COLMAJIbHBIX HOPMaX U TPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHUHA B
KOJUIEKTHBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO  TOJIE3HOM,
y4e0HO-MCCIIeIOBATEILCKON, TBOPUYECKOW M APYTHX BHIAX AEATEIbHOCTH, TOTOBHOCTU K
pa3zHo0Opa3HOW COBMECTHOM JEATEIBHOCTH TPHU BHINOJIHEHUN y4eOHBIX, MMO3HABATEIHHBIX
3a1a4, BBINIOJHCHUM XUMHUYECKUX OJKCIIEPUMEHTOB, CO3JaHHUH Y4YEOHBIX IPOEKTOB,
CTpeMJICHHSI K B3aWMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TMpoOIecce OITOH y4eOHOM
JeSITEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHHE M TIOCTYNKH CBOMX TOBAPHIICH C
MIO3HIIMY HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIICICTBUI TOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUYECKHE TMPEICTABICHUS O BEIIECTBE M XWMHUYECKOH peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIOININE OCHOBY IS
NMOHMMAaHUS CYIIHOCTH HAy4yHOW KapTHUHBI MHpa, NPEJICTaBICHHS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AUMOCBSI3SX YEIIOBEKA C MPHPOIHOW CPEIon, O
POJIM XMMHU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHBIE MOTHBEI, HAMPABJICHHBIE HA TIOJyYE€HUE HOBBIX 3HAHUU MO XUMUH,
HEOOXOUMbIC TSI OOBSICHEHHUSI HAOJIIOAAaeMbIX TPOIECCOB U SIBJICHUM, MO3HABATEIILHOM,
UHPOPMAITMOHHONW W YHTATEIhCKOW KYyJIbTYpPhI, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JIUTEPATYPOH, MOCTYITHBIMH TEXHUYCCKHUMHU
cpeacTBaMy UH(POPMAIIMOHHBIX TEXHOJIOTHIA;



UHTEepec K 0OyYEHHUIO U MO3HAHMIO, JH0003HATENbHOCTD, TOTOBHOCTh M CIIOCOOHOCTD
K caM000pa30BaHHIO, MPOEKTHOM W HMCCIIENOBATENBCKON NEATENbHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBICHHOCTH M YPOBHS 00y4€HHUS B JaIbHEUIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE ILEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIICHMS K CBOEMY 3[0pPOBBIO,
YCTaHOBKHM Ha 3JI0pOBBIM 00pa3 >KW3HM, OCO3HAHME MOCIEACTBUI M HENPHUSTHE BPEIHBIX
npuBbIYEK (YIOTPEOJICHUS aJIKOTO0JIs, HAPKOTUKOB, KYPEHHSI ), HEOOXOIMMOCTH COOTIOACHHUS
npaBul 0€30MaCHOCTH MPU OOPAIICHUH C XUMUUYECKUMHU BEIIECTBAMHU B OBITY M pealbHOMN
KU3HY;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY H3yueHHUI0 Tpodeccuil U TpyAa pa3iuyHOro poja,
YBaXEHUE K TPYyAYy M pe3yJbTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUsl NPEIMETHBIX 3HAHUHW MO XHWMHHU, OCO3HAHHBIA BBIOOp WHIMBUIYaJbHOU
TPACKTOPUH NPOAOIKEHNS 00pa30BaHus ¢ Y4ETOM JIMUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIENUHON MpoQhecCuOHAIBHON
JESTEIbHOCTH M Pa3BUTUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJlallTUPOBAThCS B
npoecCuOHaNBHOM cperie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LI€J€CO00pa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HHM Ha
3emiie, OCHOBE €€ CyIECTBOBaHHUS, NOHMMAHUE LEHHOCTH 3J0pPOBOrO0 MU O€30MaCHOr0
oOpa3a JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY H
IICUXUYECKOMY 3/10POBbIO, OCO3HAaHUE IIEHHOCTH COONIOACHMS MpaBuUi O€3011acCHOrO
IOBEJICHUS NIPU pabOTe C BEIIECTBAMH, A TAKXKE B CUTYALMSIX, YTPOKAIOUIUX 310POBBIO U
J)KU3HU JIFOICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJTyYaeMble MPU U3YUCHUH XUMHHU, 7Sl PEIICHUS
3a/1a4, CBA3AaHHBIX C OKPYXAWIIEM MNPUPOAHOM CpENOM, MJId IOBBIIEHUS YPOBHSA
HKOJIOTUYECKOM KyJIbTYpPbl, OCO3HAHMS IJI00AJBHOTO XapaKTepa IKOJIOTHUECKUX MTPOOIIEM U
IIyTeW MX PELICHUs ITOCPEICTBOM METOJOB XMMHH, 3KOJIOIMYECKOr0 MBIIUICHHS, YMEHUS
PYKOBOJCTBOBATHCSA UM B IIO3HABATEIbHOM, KOMMYHMKATUBHOM U COL[MATILHOM IIPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe meTanpeaMeTHBIX Pe3yabTaTOB BBIAEISIOT 3HAUUMBbIE ISl (POPMUPOBAHUS
MHUPOBO33p€HUsl OOLIeHay4YHbIE MOHSATHSA (3aKOH, TEOpHs, NPUHLMUI, runoresa, (axr,
CUCTEMA, MPOIECC, DKCIEPUMEHT U JIPYroe.), KOTOpPbIE HCHOJb3YKOTCS B E€CTECTBEHHO-
HAy4YHBIX Y4YeOHBIX MpeaMeTax M TMO3BOJSIIOT Ha OCHOBE 3HAHUN M3 3TUX MPEIMETOB
(dbopMUpOBaTh MPEACTABICHUE O LEJIOCTHOM HAyYHOW KapTHHE MHpa, U YHUBEPCAJIbHBIC
yuyeOHble JAeicTBUs (IIO3HABATENbHbIE, KOMMYHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIC
obOecnieunBaloT (HOPMHPOBAHUE TOTOBHOCTM K CAMOCTOSTEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO yUEOHOU AESITEIBHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS



ba3oBble JJornueckue aeiicTByA:

YMEHUSI HUCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOECHUM 3HAHUM:
pPacKpbIBaTh CMBICII XHUMHUYECKUX TMOHATUM (BBIAEHATH UX XapakKTepHbIe IPU3HAKU,
yCTaHABJIMBAaTh B3aUMOCBS3b C JIPYTMMHU TOHSTUSMHM), HCIIOJIb30BaTh TOHSTHS JIJIs
00BsICHEHUsSI OTACIBbHBIX (DAaKTOB U SIBIICHHWM, BBHIOMpATh OCHOBAHUS M KPUTEPHUH IS
KJIacCU(UKAIMN XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIINi, YCTaHABIUBATh MPUINHHO-
CJICICTBCHHBIC CBSI3U MEXIYy OOBEKTaMH H3yYCHHs, CTPOUTH JIOTUYECKUE DPACCYKICHUS
(MHAYKTUBHBIC, ICTYKTUBHBIE, TIO AaHAJIOTUH), ICJIaTh BHIBOBI U 3aKJIIOUCHUS;

yMEHHE TPUMEHATh B TpollecCe TO3HAHWS TOHATUS  (NMpEeIMETHBIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBbIE) MOJCIH, HCIOIb3yEMbIE B XUMHUHU,
npeo0pa3oBbIBaTh IMHPOKO TMPUMEHSIEMbIE B XHWMHH MOJCIbHBIE TPEJCTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMHUUYecKasi GopMysia U ypaBHEHUE XUMHUYECKOU
peakiuu — MpU PEelIeHUH Y4eOHO-IIO3HABATEIbHBIX 3aJlad, ¢ YYETOM ATHUX MOJEIbHBIX
MPEJICTABJICHUI BBISIBISITh M XapaKTEPU30BaTh CYUIECTBEHHBIC MPU3HAKU H3Y4aEMbIX
OOBEKTOB — XHUMHUYECKHX BEIIECTB W XUMHUYECKUX pPEaKIUi, BBIABISITH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBSI3M W IPOTUBOPEUMUS B H3YyYAEMbIX
IpoLeccax U sIBICHUSX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:

YMEHHUE HCMOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS,
a TaKkXe B KaueCTBE OCHOBBI JJIsi ()OPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABIIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUU;

MPUOOPETEHHUE OMBITA 1O INIAHUPOBAHUIO, OPTAHU3AIMH U TTPOBEACHUIO YUSHHUUECKUX
AKCIEPUMEHTOB, yMEHHME HaOJoJaTh 3a  XOJOM  IIpoIlecca, CaMOCTOSITEIIBLHO
MIPOTHO3UPOBATh €0 pe3yJbTar, (OpMYJIMPOBaATh 00OOIIEHHUS U BBIBOJIBI 110 pe3yJibTaTam
MPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATh OTYET O MPOJCIIAHHON padoTe.

Pabora ¢ unopmanmeii:

yMEHHE BBIOUpATh, aHAJTM3UPOBATh U MHTEPIPETUPOBATH MHOOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM Mpe/ICTaBICHUS, MOJydaeMyI0 U3 pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIpPaBOYHBIC MOcoOus, pecypchl HHTepHETa),
KPUTHUYECKU OIIEHUBATH MMPOTHBOPEUUBYIO U HEAOCTOBEPHYIO MH(OPMAITHIO;

YyMEHUE TPUMEHSATh pPa3U4YHbIe METOABl W 3ampoChl MPU TIOWCKE U OTOOpe
WH(pOpMAIIMK ¥ COOTBETCTBYIOUIUX JaHHBIX, HEOOXOIUMBIX JIJIsi BBITIOJTHEHUS YYCOHBIX U
MO3HABATEJbHBIX 3a/la4  OMNPENENEHHOTO0 THUIAa, MPUOOpPETEHHE OIbiTa B 00JacTH
UCITIOJIb30BaHUSI HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIAJICHUE KYJIbTYPOU
AKTUBHOTO HWCIIOJL30BAHMS PA3JIMUHBIX TMMOUCKOBBIX CHCTEM, CAMOCTOSTEIHHO BBIOMPATh
ONTUMAJIbHYIO (hOPMY TIpEJICTABIICHUS HHPOPMAITUU U WLTFOCTPUPOBATH pelliaeMble 3aauu
HECJIO)KHBIMU CXEMaMH, IMarpaMMamu, ApyrumMu popmamu rpa@uku 1 uX KOMOMHAIUSIMU;



YMEHHE UCIOIb30BaTh U aHAJIM3UPOBATh B MPOIlecCe YYEOHON U MCCIIE0BATEIbCKOM
JESATENbHOCTH HH(OPMALUIO O BIMSHUMA MPOMBIIIJICHHOCTH, CEIbCKOTO XO3iHCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOUIeH MPUPOIHON CPEIBL.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHUsSl 3a7aBaTh BOMpPOCH (B Xo0j€ nuanora U (Wiau) AMCKYCCHUHM) TIO CYUIECTBY
oOcyxxgaeMoil TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEIIOKEHHON 3a]1a4u;

YMEHUSI MPEJCTABISATh MOJYYEHHbIE PE3YNbTaThl MO3HABATEIBHOU AESTEIBHOCTU B
YCTHBIX M THUCbMEHHBIX TEKCTaX; JielaTh IMPE3CHTAIMI0 pPe3yJbTaTOB BBIMOJHEHUS
XUMHUYECKOTO dJKCIepuMeHTa (JabopaTOpHOTO OMbITa, Ja0OpaTOpHOM paboThl MO
HCCJIEIOBAaHUIO CBOWCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHHsI ~ y4eOHOTrO  COTPYJAHHYECTBA CO  CBEpCTHUKAaMHU B  COBMECTHOI
MO3HABATENIbHON M HCCIEI0BATENbCKON NESITEIbHOCTH MPU PEIICHUH BO3HUKAIOIIMX
npoOJjieM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB W COTJIACOBAHMS MO3UIMKN (00CYXIACHUS,
OOMEH MHEHHUSIMH, «MO3TOBBIE IITYpMbD», KOOPJIWHAIUS COBMECTHBIX JEHCTBUIA,
oTpeziesieHUue KPUTEPHUEB M0 OLICHKE KaueCTBa BBITIOJHEHHON pabOTHI U IpYTHE).

PeryisiTuBHbIe YHUBepCaJbHbIe YUeOHbIe AelicTBUS:

YMEHUE CaMOCTOSITEIbHO  OMpEeAeNsATh 1M  JEATeIbHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISITh, KOHTPOJMPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITEIbHOCTh, BBIOMpaTh Haubonee >(PPEeKTUBHbIE CHOCOOBI pEIIeHUs YYEOHBIX H
MO03HABATEJIbHBIX 33/1a4, CAMOCTOSATEIHHO COCTABIISATh WM KOPPEKTHUPOBATH MPEJI0KESHHBIHI
ITOPUTM JEHUCTBUI TPH BBINOJHEHUU 33JJaHUN C YU4ETOM IOJIYyUYCHHS HOBBIX 3HAHHUM 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKILHUAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO
pe3ynbTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJb30BaTh W aHAJIM3UPOBATH KOHTEKCTHI,
npejiaraeMble B yCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeamMeTHBIX pPe3yJbTaTOB IO OCBOCHHIO O0S3aTENIBHOTO COJEP KaHMS,
YCTaHOBJICHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoi, BBIACNSIOT: OCBOCHHbBIE
o0Oy4JaromuMucsl Hay4yHble 3HAHUSA, YMEHHUS U CHOCOOBI JCUCTBUN, CHEIU(PUUECKHE IS
IpeIMETHONW 00JacTH «XUMUS», BUABI ACSITEIbHOCTU MO MOJYYSHHIO HOBOT'O 3HAHMS, €T0
UHTEPIIPETalluY, NPEOoOpPa30BaHUI0 W TNPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX M HOBBIX
CUTYaIUsIX.

K koHiy oOydenuss B 8 kJiacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUYaOIIUXCSl YMEHUM:

e PACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATHI: aToM, MOJIEKYIa,
XUMHUYECKUNA DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OJHOPOAHAs U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs AaTOMHAas U MOJEKyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J10Js1 XMMUYECKOTO 3JI€MEHTa B
COEIMHEHHH, MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBAHHUE, COJIb,



AJIEKTPOOTPHUIIATEIEHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas peakius, Kiaccuduraius
pEaKUHl: peakluu COEAWHEHUS, PEAKIMU PA3JIOKECHUS, PEAKIMU 3aMEIICHUS, pPEaKiuu
oOMeHa, PK30- M SHIOTEPMUUYECKHE PEaKINH, TETUIOBOM 3(P(HEKT peakiuu, SApo aToMa,
AJIIEKTPOHHBINA CJIOM aroma, aroMHas OpOUTalb, pPaJUyC aToMa, XWUMHUYECKas CBS3b,
NOJISIPHAS. M HETIOJISIpHAsi KOBAJIEHTHAs CBS3b, HOHHAS CBA3b, MOH, KATUOH, aHWOH, pacTBOP,
MaccoBasi J0Jis BeIIecTBa (MMPOIEHTHAS] KOHLIEHTPAIIKs) B PaCTBOPE;

e WIIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUN U PUMEHSTH 3TH
MOHATHS TIPYU ONMCAHUY BEIIECTB U UX NPEBPAIICHUN;

e HCIOJNb30BAaTh XMMUYECKYIO CHUMBOJIMKY MJI COCTaBlIeHUS (OpMys BEUIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;

e ONpENENSATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIECHb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAMHCHHSIX, MPUHAIICKHOCTh BEIIECTB K
onpeneaéHHOMY KJlacCy COeIMHEeHU 1o (GopmyiiaM, BUJ XUMHUYECKOU CBA3M (KOBAJIEHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpeiBaTh  cmbicn  llepmogmueckoro  3akona . WM.  Mengeneena:
JEMOHCTPUPOBATh IMOHUMAaHUE TNEPUOJANYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB OT HMX MONoXeHus B llepmoamyeckol cucreme, 3aKOHOB COXPAHEHHS MacCChl
BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTaIpo;

e ONUCHIBATH M XapakTepu3oBaTh TaOaMuHyro (opmy Illeproguyeckoil cuctembl
XUMHUUYECKUX OJJIEMEHTOB: pa3iuyaTh TMOHATUS «rWaBHasg mnoarpynna (A-rpymnma)y u
«mmobounas moarpynma (b-rpynma)», wameie u  OodbIIME TEPHOIBI, COOTHOCUTH
o003HaueHus, KoTopble uMeroTcs B Tabnuue «llepuoamueckass cucteMa XUMHUYECKHX
anementoB /. M. MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3aps[ sSapa, 00I1Iee YUCIIO0 FIEKTPOHOB U pacipeiesieHre
UX TI0 JIEKTPOHHBIM CIIOSIM);

e KJIIaCCH(PUITUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHWMYECKHE  BEIIECTBA,
XUMHUYECKHME peakiuu (10 YHUCIy U COCTaBy YYAacTBYIOIIMX B pEaKlMHU BEIIECTB, IO
TerioBoMy b Pexry);

e XapPAKTEPHU30BaATh (OMHUCHIBATH) OOIINE XUMHUYECKUE CBOMCTBA BEIIIECTB PAa3TMUHbIX
KJIaCCOB,  MOATBEpXkJasi  ONKHCaHUE  MpUMEPAMU  MOJICKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHil;

e IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX KaUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

e BBIUKUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JeMeHTa Mo (OpMyse COEIWHEHHUS, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;

e INPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATEIIBHOCTH — aHalu3 M
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHEe, CHUCTEMATU3AlNI0, KJIACCU(PUKALIUIO, BbISBICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3€M — JUIsl M3YyYEHHUS CBOMCTB BEUIECTB M XHUMHUYECKUX



peakiuii, eCTeCTBEHHO-HAayYHbl€ METOJbl T[O3HAaHUS — HaONIOEHUE, W3MEpPEHUE,
MOJEUPOBAHUE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

e CJIEIOBaTh MPaBWJIaM TMIOJb30BAHHUS XMMHUYECKON TOCYAOH U J1abopaTOpHBIM
o0opy/sOBaHHEM, a TaKKe IpaBwiaM oOOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSMU [0 BBINOJIHEHUIO JIAOOPATOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJIYYEHHUIO U
coOMpaHHIO ra3000pa3HbIX BELIECTB (BOAOPOJA U KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB
C OIpPEIEIEHHON MAacCOBOM JOJIEM PAaCTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCTIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIIOT C TOMOIIBIO
WHIUKATOPOB (JaKMyc, peHoyTaienH, METUIOpaHX U IpyTHre).

K kxonny oOyueHus B 9 kjacce npeaMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUYaOIIUXCSl YMEHUM:

e PAacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHH: XWMHYECKHU 3JIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHULATEIIBHOCTh, CTEIEHb OKUCJICHHUS, XUMHUYECKas pPeakUus,
XUMHYECKasi CBs3b, TEIUIOBOM 3((EeKT peakuuu, MoJb, MOJSPHBIA 00BEM, pacTBOp,
AIIEKTPOJUTHI, HEAIEKTPOIUTHI, SJIEKTPOJUTHYECKAs JUCCOLMALMsS, PEaKIUU HOHHOIO
oOMeHa, KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpAaTUMBIE PEAKIH,
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJIEHHE, AJUIOTPOIUs, aM(pOTEPHOCTb, XUMUYECKasl CBA3b (KOBAJECHTHAs, NOHHAs,
METaJUInYecKasi), KpUCTaUIMYecKas pemeTKa, KOPpO3us METaIOB, CIUIABBL, CKOPOCTH
XAMHUYECKOMN peakiuu, npenesbHo gonycrtumas konnenrpanus [IJIK Bemecrtsa;

e MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MTOHATUN U IPUMEHATH 3TU
NIOHATHSA IIPYU ONMCAHNUHU BEIECTB U UX MPEBPALLECHUN;

e HCIOJB30BaTh XMMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJIeHUS ()OpPMYJ BEILIECTB U
YPAaBHEHUU XUMHUYECKUX PEAKLUM;

e ONpPENENATh BAJICHTHOCTb M CTENEHb OKHUCICHHMS XUMHUYECKHUX JJIEMEHTOB B
COCIMHEHMSX PA3JIM4YHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEACIEHHOMY KIaccy
COeIMHEHU 1o QopmynaMm, BHUA XUMHUYECKOM CBSI3M  (KOBAJCHTHAs, WOHHas,
METaJJINYecKasl) B HEOPTaHUYECKUX COSAMHEHMSX, 3apsil MOHA MO0 XUMHUYECKOH QopmyIe,
XapakTep cpeasl B BOAHBIX  PACTBOpPaX  HEOPraHMYECKUX  COEAMHEHWM,  THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

e packpeiBaTh cMmbica Ilepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro NOHHMMAaHUE: OMMCHIBaTh M XapaKTepU30BaTh TAOIMYHYIO (opmy
[lepuonnueckoii cHCTEMbl XUMHUYECKHMX JJEMEHTOB: pa3jinyaTh IOHATUS «IJIaBHAs
noarpynna (A-rpynma)» u «mnobounas mnoxarpynna (b-rpymma)», manbie u Oosbliue
NEPUOABI, COOTHOCUTh OO03HAYEHMsI, KOTOPbIE MMEIOTCS B NEPUOAMYECKON TaOIuIEe, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij
A1pa, 00IIee YUCIIO IEKTPOHOB U PACHPEIEICHUE UX I10 3JIEKTPOHHBIM CJIOSIM), OOBSICHSTH



oO1rre 3aKOHOMEPHOCTH B U3MEHEHMH CBOWCTB 3JIEMEHTOB M MX COEAMHEHHUH B IMpejaenax
MaJbIX MEPUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;

e KIACCHU(PUIMPOBATH XUMHUYECKHE DJIEMEHTBhl, HEOPraHMYEeCKHE BEIIEeCTBA,
XUMHYECKHE peakiuu (M0 YHCIy MW COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IIO
TEII0BOMY (G (HEKTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHUYECKHIX DJIEMEHTOB);

e XapakTepH30BaTh (OMHUCHIBATH) OOIIME U CHEU(PUIECKHNE XUMUYECKHE CBOWCTBA
IPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi ONUCAHUE MpPUMEpaMH MOJEKYISIPHBIX H
WOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIINH;

e COCTaBIISITh yYPaBHEHUS DJICKTPOIUTUYCCKON MUCCOIMAIMUA KHUCIOT, MIEIOYCH U
COJIeH, TOJHBIE W COKpAIICHHBIE YPAaBHEHHsI pEaKlWii HMOHHOTO OOMEHa, YpaBHCHHSI
peaxiuii, MOATBEPKIAAIOININX CYIIECTBOBAHHE T€HETUYECKOW CBSI3U MEXAY BELIECTBAMHU
pa3IMYHBIX KJIACCOB;

e PACKpBIBATh CYNTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIMNA MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajlaHca ITUX PEaKIni;

e NPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3JIMUHBIX YCIOBUSX;

e BBIUUCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHMHUYECKOTO dJeMEeHTa Mo (OpMyse COSIUHEHHUS, MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO YPABHEHUIO XMMHUECKON peaKInu;

e coOJrOAaTh IMpaBWia IMOJIb30BAHUS XUMHYECKOW TOCYyAOH M J1abopaTOpHBIM
o0opy/noBaHHEM, a TakXe IMpaBuia oOOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMHU IO BBIMIOJHEHHUIO JTA0OPATOPHBIX XMMHUYECKHUX OIBITOB MO IMOJYYCHUIO H
coOupaHuIo ra3000pa3HBIX BEIIECTB (AaMMHUAKa U YTIIEKUCIIOTO Ta3a);

e TIPOBOAWTH PEAKIMHU, TOATBEPKAAIONINE KAUyECTBEHHBIH COCTAaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUA-, OpOMUA-, HOAUI-, KapOoHaT-, pocdart-,
CWJIMKAT-, CyJIb(aT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3YYEHHBIX METAJLIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIIECTB;

e TPHUMEHATH OCHOBHBIC OIEpAIlMH MBICIUTEIBHON JCATEIIFHOCTH — aHallu3 H
CHUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, BBISBICHUE NMPUYMHHO-CIICACTBEHHBIX
CBSI3€M — 711 U3yUEHUsI CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUil, €CTEeCTBEHHO-HAYYHbIE
METO/IbI TI03HAHUSI — HAOJI0JICHIE, U3MEPEHNE, MOJCIUPOBAHHE, SKCIIEPUMEHT (peaIbHBbIHI
Y MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECANHEHUS
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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1abOpaTOPUN U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha mpumepe 1 bubmorexa [IOK
A o PrMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTIOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEECTBA 1 bubmorexa OK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umeckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350¢
13 KommuectBo BemectBa. Mob. bubmuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Beraucnenus koauuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTpomnbnas padora Nel mo Teme bubmoreka [JOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOA (peaKityH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TormnmmBo (HeTh, Yroab U MeTaH).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKE KUCIOPOaa Bubamorexa [IOK
e . P posta, https://m.edsoo.ru/ff0d4ac2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa OK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmorexa OK
P . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie
37 1 HEHACHIIIIEHHBIE pacTBOPHI. MaccoBast bubmorexa OK
= p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBiieHrEe pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTpomnbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorera LHOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydyeHne U XUMHYECKUE CBOMCTBA Bu6muotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) OoJI )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['enernueckas cBs3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNE U CHCTEMATH3aLKs 3HAHUI
t H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HECOPTAaHUYECKUX bubmorera [IOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XUMHUYECKHX dJIeMeHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢c
anemenToB /1. 1. Menaeneena
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi Bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmunoreka LIOK
59 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nomnsipHas XMMHUYECKast Bu6muotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHAs XUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneup okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bubmuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucnuTeny 1 BOCCTAHOBUTEIHU bubmorexa OK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o reme bubnuoreka [JOK
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https://m.edsoo.ru/00ada6bc
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«CtpoeHue aroma. XUMUYECKAsI CBS3bY

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

66 PeseprubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O6001eHue 1 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U | Bu6muotexa [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
| Ilepuoauueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [IOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»
6 Knaccudukanmst XumMuaeckux 1 bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOI€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



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
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https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuiabHbIEe U ci1a0ble buGnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peakIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmiorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «PeltreHne KCrIepUMEHTAIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS buGnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha IIpUMepe buGnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



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
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XAMHYECKHUE CBOMCTBA, IOJyYEHUE,

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

pUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «lTonyyeHue ConsTHON KUCIOTHI bubmorexa OK
- .. N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIN OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as XxapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIINH CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHNI Bu6muotexa [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
26 MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U
e https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyuenne ammMuaka, U3y4eHuUe ero Bubnmorexa [IOK
. T etk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmunoreka LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMuyeckoe bubmmorexa LIOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY>KaIOLIEeH Cpeibl
COEIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOTYyYeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

P .I,) ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUCIIOTa U €€ COTH bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "TTosrydeHune yrieKucioro rasa. Bu6muotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMmuunii u ero coefuHeHNUA bubmmorexa IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 no teme
N bu6mmoreka [IOK
42 «BaxHeie HeMeTalIbl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBsI3b U bubmuoteka [JOK
MeTaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUIM XUMUYECKUX PEAKIINI buGnnorexa LIOK
yp peaKiu, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECcH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKcCHUJIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHEHNS KaJIbIUI Bubmiorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubmunoreka LIOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIA KCIIC3a

bubmunoreka LIOK

> (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35e6
58 O606LEIGHI/IG U CHCTEMAaTU3aIIUS
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O6o6nvleHI/Ie A CUCTEMATU3ALMs
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PeseprubIil ypok. O6001IeHNE U bubnuoreka [JOK
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CUCTeEMaTHU3anus 3HaHUN

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

68

PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCTBO
«M3narensctBo «IIpocBemenue»
» Xumus, 9 kimace/ Pyasutuc I'.E., ®enpaman @.I'., AkimornepHoe o0IIecTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[TpumepHas nporpamMma OCHOBHOTO 00111ero 00pa3oBaHus Mo npeamety "Xumus'

0a30BBIi YPOBEHB

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1.bubnmoteka IIOK https://m.edsoo.ru/7f41837¢c

2. https://resh.edu.ru/subject/

3.MunuctepctBo oOpazoBanus P®: http://www.infonnika.ru/ ;

4. http://'www.ed.gov.ru/; http://www.edu.ru/.

5. TectupoBanue online: 5-11 knaccer: http://www.kokch.kts.ru/cdo/ .
6. Merasunuknoneauss Kupwiia u Medoaus: http://mega.km.ru.

7. Caiitel «Mup sHIMKIONE U, http://www.rubricon.rul ;
http://www.encyclopedia.rul.

8.Poccutiickas anmekTponHas mkosa (resh.edu.ru)

9. SKnacc (yaklass.ru)





