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MMOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa mo XMMHUW HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus
COCTaBJIEHAa Ha OCHOBE TpeOOBaHMUIl K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHusl, PEICTaBICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (eiepalibHOM pabouelt mporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIENIIUU NMpPENnoJaBaHusl yueOHOTo npeaMmeTa « XuMus» B
oOpa3oBaTesbHbIX Opranuzaiusax Poccuiickoin denepanuu.

[IporpamMmma o xuMuu Aa€T MpecTaBICHUE O LEAX, 00IIel cTpaTeruu
00yuYeHUs, BOCIUTAHUS U PA3BUTHUS 00ydaIOIMUXCS CPEeJCTBAMHU yU4eOHOTO
npeaMeTa, yCTaHaBIMBaAET 00s13aTeNIbHOE MPEIMETHOE COAEPKAHUE,
MpeIyCMaTPUBAET paclpeaesICHUE €ro No KjiaccaM U CTPYKTYPUPOBAHUE IO
paszenaM U TeMaM IpOorpaMMBbl MO XUMUU, ONIPEesieT KOJTUYECTBEHHbIE U
KaueCTBEHHBIC XapaKTePUCTUKU COJIepKaHusl, PEKOMEHIYEMYO
MOCJIEI0BATENbHOCTh U3YUCHUSI XUMHUHU C YUETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3EH, JOTUKH y4eOHOTO MpoIiecca, BO3pacTHBIX
0COOCHHOCTEN 00yUJaromuXCsl, ONpeAeIeT BO3MOKHOCTH IIpeaMeTa JJis
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOI'O 00I1I€eTO 00pa3oBaHus, a TAKKe TPeOOBaHUMN K
pe3ynbTataMm 00yueHUs XUMUHU Ha YPOBHE I1eJIeil H3yueHUsl MpeMeTa 1 OCHOBHBIX
BUJIOB YUCOHO-ITO3HABATECILHON ASATEIbHOCTH 00YyUYaIOMIErocs 0 OCBOCHUIO
y4e0HOTO COJIEPIKAHMUS.

3HaHUE XUMUU CIIYKHUT OCHOBOU JJIsi GOPMHUPOBAHUS MUPOBO33PECHUS
o0yuJaroierocs, ero NpeACTaBJICHU 0 MaTepuaJIbHOM €IUHCTBE MUPA, BAXKHYIO
poJIb UTParOT PopMuUpyeMble XUMUEH MTPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 IBOJIOLMHU BEIIECTB B MIPUPOJIC, O MyTAX PEIICHUS TI00aTIbHBIX
poOJIeM YCTONYHUBOTO Pa3BUTHS YEIOBEUYCCTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, IPOOJIeM 3IPaBOOXPAHCHHSI.

N3yuyenue xumuu:

CIOCOOCTBYET peaau3alui BO3MOKHOCTEN JISI CAMOPA3BUTHS U
dbopMUpOBaHUS KYJIBTYPhI JMYHOCTH, €€ o01el u yHKIIMOHAIBbHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHKE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEMN
00y4aroIMuXCsl, HABBIKOB UX CAMOCTOSITEIbHOW y4eOHOM JNesITeIbHOCTH,
AKCTIEPUMEHTAIBHBIX U UCCIENOBATEILCKUX YMEHUM, HEOOXOMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B MPOGeCCUOHATILHOMN e TEIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAYUHOTO MBIIIJICHUS, 3aKJIaIBIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsi[[a HA €IMHCTBO MPUPOBI U YEIOBEKA, SIBJIICTCS OTBETCTBEHHBIM

ATanoM B (POPMUPOBAHUN €CTECTBEHHO--HAYIHON TPAMOTHOCTH
00y4Jaromuxcs;



crioco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yJarOIIUXCSI.

JlaHHBIC HAMMPABICHUS B 00yYCHUH XUMHUHU 00ECIICYNBAIOTCS CIEIH(UKON
coiepKaHusl y4eOHOro npeamMeTa, KOTOPbIN SIBISETCS Melaroruuecku
allarTUPOBAHHBIM OTpaykeHHEM 0a30BOM HAyKH XMMUU HA OMPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUsg OPUEHTUPOBAH Ha
OCBOEHHE 00YyYaIOIMMMHUCS CUCTEMbI IEPBOHAYANIBHBIX MOHSATUN XUMUHU, OCHOB
HEOPTaHUYECKON XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSITHI
OPTraHUYE€CKOW XUMHUH.

CtpykTypa coaepx aHus MporpaMMbl 0 XUMUU C(POPMUPOBAHA HA OCHOBE
CHCTEMHOTO ToAxoa K €€ u3ydeHnto. CoepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XUMHUYECKOU
peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI MO NPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEACTABICHUN
pa3HOro ypOBHS:

—aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

—Ilepuonnueckoro 3akona /I. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

—y4€HUs O CTPOEHUH aTOMA U XUMHUUYECKOH CBSI3H;

— NPEACTABICHUNA 00 3JTEKTPOIUTUUECKON NUCCOLMALIMM BEIIECTB B
pacTBopax.

TeopeTrnueckue 3HaHUSA paCCMATPUBAKOTCS HA OCHOBE OIMIIUPUUYECKHU
MOJIYYCHHBIX ¥ OCMBICIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSSA (PYHKIIUN OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOYKHOCTEN IPAKTUUECKOTO IPUMEHEHUS U MOJIYYEHUS NU3YYAEMbIX
BEILIECTB.

OcBoeHMe MPOrpamMMBbl MO XMMHUH CIIOCOOCTBYET (OPMUP OBAHUIO
MIPEICTABJIEHUS] O XUMUYECKON COCTABJISIOIIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CUCTEeMHOU NPUPOIbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHU B HayKe. M3yueHne XuMuu NpoOUCXOIUT C MIPUBJICYCHUEM 3HAHUU U3
paHee M3yYEeHHBIX YUeOHBIX TTpeaMeToB: «OKpyx)aronuii Mup», «buonorus. 5—7
KJacce» U «DU3MKa. 7 KIacey.

[Ipu U3ydyeHUn XUMUU TPOUCXOIUT (OPMUPOBAHUE 3HAHUN OCHOB
XMMHUYECKON HayKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, TPAKTUUECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3a/1aua
y4eOHOT0 MpeaAMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEUINX (HaKTOB, MOHATH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, TOCTYIHBIX
0000111eHUII MUPOBO33PEHYECKOI0 XapaKTepa, A3blka HAyKu, B IPHUOOIICHUH K



HAayYHBIM METOJaM MO3HAHUS MMPU U3YYCHUHN BEIIECTB U XUMHUUECKUX PEaKIUi, B
dbopMUpPOBaHUU U PA3BUTHH IMO3HABATENILHBIX YMEHUHN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEIBHON U YUE€OHO-NCCIIEI0BATEIBCKON IeATEIbHOCTH, OCBOCHUHU TIPABHII
0e30macHOro oOpaIieH s ¢ BeIeCTBAMU B IOBCEIHEBHOM JKU3HH.

[Ipu n3ydyeHn XMMUK Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPEH TaKue IIeIH, KakK:

— (opMupOBaHUE UHTEIIEKTYalbHO PA3BUTONU JTUYHOCTU, TOTOBOU K
caM000pa30BaHUI0, COTPYIHUUECTBY, CAMOCTOATEIILHOMY MPUHATUIO PEIICHUH,
CIOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKU3HU;

— HamnpaBJIEHHOCTb OOyYEHUS Ha CUCTeMaTUYeCcKOe MPUOOIIeHNE
00y4aromuXxcs K caMOCTOSITeIbHON MTO3HABATEIIbHON €S TEIbHOCTH, HAYYHBIM
METOJ1aM MO3HaHUs, (POPMUPYIOIMIUM MOTHUBALIMIO U pa3BUTHUE CIOCOOHOCTEH K
XUMHH;

—o0ecrneyeHune yCciIoBUi, CIOCOOCTBYIOIIUX TPUOOPETCHUIO 00YUYaIOIIIUMUCS
OTIBITA Pa3HOOOPA3HON NEesITEeNbHOCTH, TO3HAHUSA U CAMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIETECHIU ), UMEIOINX YHUBEPCAIbHOE 3HAYCHUE JJIs
pa3IMYHBIX BUJIOB JEATEIHHOCTH,

— (opmupoBanue oOmed GyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOHU
TPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSICHATh U OLCHUBATH SIBICHHUS
OKPY>KaIOIIEeTO MUPa, UCTIOJb3YsI 3HAHUS U OIBIT, TOJYYCHHbIC TTPU U3YUCHUH
XUMUH, IPUMEHATH UX MPHU PEIICHUN TPOOJIEM B MIOBCETHEBHOM KU3HU U TPYIOBOM
NeSITeNIbHOCTH;

— (opMupoBanue y 00y4aronuxcs ryMaHUCTHUYECKUX OTHOIICHUH,
NOHUMAaHUA IEHHOCTH XUMHUYECKUX 3HAHUN JJI BRIPAOOTKHU DKOJOTHUECKHU
1ejaecoo0pa3HOro NOBEAEHUS B OBITY U TPYLOBOW NEATEABHOCTH B LEISIX
COXpaHEHUs CBOETO 37I0POBbsI U OKPY>KAIOILEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIMU K OOYYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMS 00IIIEUEIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY TTpOG IS U HAMPABICHHOCTHU Ja IbHEHIIETO
o0Oy4YeHuHI.

OO11ee 9rcio 9acoB, OTBEAEHHBIX [T U3yUCHUSI XUMHUH HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBanus, coctaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B
HeJeNo), B 9 knacce — 68 4yacoB (2 yaca B HEZIEIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHBIE XUMUYECKHE TOHATHUS

[IpenqmeT xumun. Poib XUMHUM B KW3HU YEIIOBEKA. XUMHUS B CHCTEME HaYK.
Tena u BemecTBa. PU3nuecKre CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. [IoHATHE O MeTO1aX MO3HAHUS B XUMUHU. YHCThIE BEMIECTBA U CMECH.
CriocoOblI pazziesieHus: CMeceil.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BareHTHOCT, aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHUTENIbHAS
MOJIEKYJISIpHast Macca. MaccoBast 107151 XUMHUYECKOTO JJIEMEHTA B COCINHEHNUU.

KonungectBo Beniectsa. Moib. MonsipHas macca. B3auMocBs3b KOJIMYECTBA,
Macchl U YKCJIa CTPYKTYPHBIX eAUHUIL BemecTBa. PacuéTsl mo ¢popmynam
XUMHYECKUX COCIMHEHUM.

@u3nyecKre 1 XUMUYECKHUE SBJICHUS. XUMUYECKas peakius U €€ NpU3HaKu.
3aKOH COXpaHEHUs MacChl BellecTB. XuMHuueckue ypaBHeHus. Kinaccudukamnus
XUMUYECKUX peaKUuid (COeTUHEHUS, Pa3JIoKEeHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0H, TpaBUJIaMu pabOTHI B Ta00OpaTOpUH U
npuéMamu oOpamieHus ¢ 1abopaTopHbIM 000PYI0OBaHUEM, H3YUCHUE U OTTUCAHUE
(¢bu3UYEeCKUX CBOMCTB 00pa3Il0B HEOPTaHUYECKUX BEILECTB, HAOIIOIEHUE
dbusznueckux (MaaBlIeHUE BOCKA, TassHUE JbJla, paCTUPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCcalMs BOAbl) 1 XUMUUYECKHUX (TOPEHHE CBEYH, TPOKAINBAHUE
METHOM MPOBOJIOKH, B3AaMMOJICHCTBUE Mejla C KUCIOTOMN) SIBJICHUI, HAOII0/ICHUE U
ONMUCAaHUE MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEaKUUil (pa3iokeHue caxapa,
B3aMMOJIEHCTBUE CEPHOU KUCIIOTHI C XJIOPUIOM Oapusi, pa3siokKeHUEe THAPOKCH 1A
meau (I1) mpu HarpeBanuu, B3auMoIeHCTBHE Kele3a ¢ pacTBopoM coiu meau (11),
U3Yy4YEHHUeE CIIOCOO0B pa3ieeHusi CMeceil: C MOMOIIbI0 MarHuTa, GUIbTPOBaHUE,
BBITIAPUBAHUE, TUCTUIUISINS, XpoMaTorpadusi, mpoBeIeHNE OYUCTKU MTOBAPEHHOMN
COJIM, HAOJIOJEHUE U ONMCAHUE PEe3YJIbTaTOB MPOBEAEHHUS OIMBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3/IaHUE MOJIEIEH MOJIEKYJI
(IapocTep>KHEBBIX ).

BaxHeluue npeacTaBuTe M HCOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — ajieMeHT U IpocToe
BelulecTBO. Haxoxaenue kuciopoaa B npupojae, GU3nuecKkue 1 XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunasl. [Ilpumenenue kucnopoaa. CnocoObl
NOJYyYEHHUS KUCIOpOoaa B IaDopaTOpUu U NpoMmbinuieHHOCTH. KpyrosopoTt
Kucaopoza B npupojae. O30H — aluioTponHasi MOAU(UKAIIHS KHCIOPO/Ia.



TennoBoii 3¢ PpekT XuMHUUECKON peaKkuu, TEPMOXUMUYECKHUE YPaBHECHUS,
AK30- ¥ DHAOTEPMHUYECKHUE peakIuu. TOMINBO: yrojib U METaH. 3arpsi3HEHUE
BO3/yXa, yCUJICHHE MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u nipoctoe BemecTBo. HaxoxaeHne Boaopoaa B IpUpozeE,
bu3nueckre U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, ClIOCOObI nmonydeHus. Kucmotsl
Y COJIN.

MonsipHblii 00bEM Ta30B. Pacd&€Thl 10 XMMUYECKUM YPAaBHEHUSIM.

dusnueckue CBOMCTBa BOJIbl. Bona kak pactBopuresb. PacTBOpEI.
HacepllieHHBIE 1 HEHACHIILIEHHBIE pACTBOPBI. PACTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BelllecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpHUPOJE U B )KU3HM YesioBeKa. KpyroBopoT BoabI B IPUPOJIE.
3arpsi3HEeHue MPUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOIAHBIX BOJ.

Knaccudukamus Heoprannueckux coenuHenunit. Oxcuanl. Kiaccuduxamms
OKCHUJIOB: cosieoOpa3ytoiue (OCHOBHbIE, KUCIOTHbIE, aM(OTEpPHBIE) U
HecosieoOpasyromue. Homenknarypa okcunoB. uszndyeckue 1 XMuMUUYECKHUE
CBOKCTBA OKCUAOB. [loyueHne okcuaos.

OcHoBanus. Kinaccudukanusa ocHOBaHUM: MIETOYN U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHni. PU3NYECKUE U XUMUYECKUE CBOWCTBA
ocHOBaHMM. [lonyuenne ocHOBaHMM.

Kucnorsl. Knaccuduxanus kucinor. Homenknatypa kucinoT. @u3ndeckue u
XUMHYECKHe cBocTBa KucaoT. Pan aktuBHocTtn metaiuioB H. H. bekerosa.
[lony4yeHne KUCNOT.

Conu. Homenknatypa coneid. duzndeckue U XUMUYECKHUE CBOWCTBA COJIEH.
[lonyuenue coneil.

['eneTnyeckas CBs3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COAECPKAHNS KUCIOPOIa B BO3IyX€, TOJyUYECHHUE,
cobupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPOJa, HAOIIOJeHUE
B3aMMOJEHUCTBUS BEUIECTB C KUCIOPOAOM U YCIOBUS BO3SHUKHOBEHUSA U
IpeKpalleHus ropeHus (Toxapa), O3HaKOMJIEHUE C 00pa3liaMi OKCUIOB U OMMCAHUE
UX CBOWCTB, MOJIyueHUE, COOUpaHue, paclo3HaBaHUE U U3YUYEHHUE CBOWCTB
BOJIOpoJia (TopeHue), B3auMoiercTeie Bogopoaa ¢ okcuaom meau (II) (BozmosxHO
UCMOJIb30BaHUE BUCOMATEPHUAJIOB), HAOIIOIEHNE 00pa31lOB BEIIECTB KOJIMYECTBOM
1 Monb, uccieoBaHUEe OCOOEHHOCTENW PACTBOPEHHUS BEIIECTB C PA3JIMUYHON
PacCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCCOBOM 0OJEN
PacTBOPEHHOTO BEIIECTBA, B3AaUMOJAEICTBUE BOJBI C METAJUIaMU (HaTpUEM U
KaJablKeM) (BO3MOXKHO HUCIIOJb30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE
00pa3110B HEOPraHUYECKHUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOIIOACHHE U3MEHEHUS
OKpacKy MHAMKATOPOB B paCTBOPAX KUCIOT U IIEJIOYEN, N3yYEHNE B3aUMOAECUCTBUSA



okcuaa meau (II) ¢ pacTBOpoM cepHOI KUCIOThI, KUCIOT ¢ METalaMU, peakiui
HEUTpaIN3alnu, MOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJTHOTO
MeTaJIa IPYyTUM U3 pacTBOPA COJIH, PEIICHUE IKCIIEPUMEHTAIBHBIX 33714 110 TEME
«BaxHerme Ki1accbl HEOPraHUYECKUX COSTUHEHUID.

IMepuoanueckui 3akoH U [lepuoanyeckass cucTeMa XUMHYECKHX
ynemeHTOB JI. U. MenaeseeBa. CTpoeHne aToMOB. XMMH4YECKAsA CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH

[lepBbie MONBITKH KiIacCUPUKALMU XUMHUYECKUX dJIeMeHTOB. [loHsiTHE O
rpynmnax cXoJIHbIX 3JIEMEHTOB (IIEJOYHbIE U MIETOUYHO3EMENbHBIEC METAJLIBI,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM(PpOTEpPHbIE OKCHUIbI
U TUIPOKCU/IBI.

[Tepuoanueckuii 3akoH. [lepruonnyueckas cucteMa XuMUYECKUX 3J1€MEHTOB /1.
N. MengeneeBa. KopoTkonepuoinas u jyimHHONepuoaHasi popmel [leproanueckoi

cucteMbl xumudeckux sneMeHToB [. . Menneneesa. Ilepuoasl u rpynnsl.
OU3NYECKUI CMBICIT TOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sAep. M30Tonbl. DnekTpoHbl. CTpoeHUE
AJICKTPOHHBIX 000JI0OUEK aTOMOB MEPBBIX 20 XUMUUECKUX DJIEMEHTOB
[Tepnonnueckoit cuctemsl [[. . MenneneeBa. XapakTepucTUKa XUMHYECKOTO
AJIEMEHTA 10 €ro NonoxeHuto B [lepronnueckon cucreme [1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSA PaJuyca aTOMOB XMMUUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMUYECKUX CBOVMCTB MO rpynnam U IEPUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnonnueckor CHCTEMBI XUMHUYECKUAX
DJIEMEHTOB JJIs pa3BUTUs HayKu U npakTuku. Jl. 1. MenneneeB — yuy€Hbii u
IPaKJIaHUH.

Xumuueckas cBsa3b. KoBaneHTHas (MojsipHasi U HENOJsSpHAsA) CBA3b.
DNEKTPOOTPUIIATETBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE PEAKIINU.
[Ipouiecchl OKUCIEHNS U BOCCTAaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3y4eHue 00pa3IioB BEIIECTB METAJIJIOB U HEMETAJJIOB, B3aUMOJICHCTBHUE
TUAPOKCHUJIa [IMHKA C PACTBOPAMU KUCJIOT U LIE€I0Y€H, IPOBEIEHUE ONBITOB,
WUTIOCTPUPYIOIMIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakuuu pasioKeHus, COeIUHEHUS ).

Mescnpeomemmnvie céasu

Peanu3zanus MexXnpeaIMeTHBIX CBSI3€W MPU U3YUYEHUU XUMUU B 8 KJlacce
OCYIIIECTBIAETCS YePE3 UCIMOJIb30BAHNE KaK OOIMMUX €CTECTBEHHO --HayYHBIX
MOHATHUH, TaK U TTOHATHUH, SBJISTIOMIMXCS CUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEIMETOB

CCTCCTBCHHO--HAY4YHOT' O
OUKJIA.



OO01ne ecTeCTBEHHO--HAYYHbIE MOHATHS: HAyYHBINA (DaKT, TUIoTe3a, Teopus,
3aKOH, aHaJlu3, CUHTE3, KJIaccuuKamus, NepuoguIHOCTb, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBIICHUE.

@dusnKa: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaiNo0aKTUBHOCTH, MOJIEKYJIA, DIEKTPUUECKUHN 3apsijl, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSHHUE BEIIECTBA, ra3, U3NYECKUE BECIUUYUHBI, € TUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: doTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, TOJIE3HBIE
HCKOIIaeMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XUMHYeCKasl peaKkiusi

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucreMma XuMHUECKHUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTHA B U3MEHEHHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KAIMS, KAIBLUSA U UX COCTUHECHUM
B COOTBETCTBHUU C MOJOXKEHUEM 3JIeMEHTOB B [lepuonudeckoit cucreme u
CTPOECHHUEM HX aTOMOB.

CTtpoeHue BemecTBa: BUAbl XUMUUYECKON CBS3U. THUNBI KPUCTAIUIMYECKUX
PELIETOK, 32aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOW PEMIETKU U
BHJa XMMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XUMHUUECKUE
CBOICTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJlacCaM HEOPTaHUYECKUX
COCIMHEHUH, TeHETUYECKasl CBSI3b HEOPTAHUUECKUX BEIIECTB.

Krnaccuduxarms XuMuaeckux peakiuil mo pa3IndHbIM Npru3HaKaM (TIo YUCTy
U COCTaBY yUaCTBYIOIIMX B peaKIUU BEILIECTB, MO TenjaoBoMy 3¢ deKTy, 1o
W3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMUUECKUX JIEMEHTOB, 110 00paTUMOCTH, TIO
Y4aCTHIO KaTaJin3aTtopa). IK30- U SHJIOTEPMUUECKUE PEaKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsTue o ckopocTu XuMUUeckon peakiuu. [loustue 06 06paTUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [IoOHsSITHE 0 TOMOT€HHBIX U TE€TEPOTCHHBIX
peakuusx. [lonstue o karammse. [lonsTre 0 xXuMmuueckoMm paBHOBecuu. DaKTOPHI,
BJIMSIONIME HAa CKOPOCTh XUMHUYECKOM peaKIuu U MOJI0O)KEHUE XUMUIECKOTO
paBHOBECHSL.

OKuCIUTENbHO-BOCCTAHOBUTEINILHBIE PEAKIIUU, JJIICKTPOHHBIN OaaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakinu. CocTaBlIeHUE YpaBHEHHI
OKHUCJIUTEJIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIb30BaHUEM METO/a
AJIEKTPOHHOTO OajlaHca.



Teopust 3JIEKTPOAUTUUECKON JUCCOLHMALIMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnoHsl, aHMOHBI. MeXaHU3M JHUCCOLMAIMH BELECTB C Pa3JIMYHBIMHA BUJAMU
xumudeckoi cBs3u. Crenenp auccounannu. CUipHbIE U c1a0bIe 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y clioBUs NMPOTEKAHUS PEaKlUii HOHHOTO OOMEHa,
MOJIHBIE U COKpPAIIEHHBIE HOHHBIE YpaBHEHUS peakuuii. CBoilcTBa KUCIIOT,
OCHOBAHMIA U COJIEH B CBETE MPEACTABICHHUM 00 ANMEKTPOTUTHUECKOM TUCCOLIMAIIH.
KauectBeHHbIE peakiuu Ha MOHBIL. [[oHATHE O TUAPOIU3E CONEH.

Xumuueckuit IKCnepumenn.

03HAKOMIJIEHHUE C MOAECIISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPTAaHUYECKUX
BEIIECTB — METAJJIOB U HeMeTaJloB (rpadura U anMasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus ), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW Peakuu OT
BO3JICMCTBUS PA3IMUHBIX (PAKTOPOB, UCCIEAOBAHUE IIEKTPOIPOBOIHOCTH
pacTBOPOB BEILIECTB, MPOIECCA JUCCOLUALMU KUCIIOT, MEI0YE U coiel (BO3MOKHO
HCMOJIb30BaHUE BUJICO MATEPUAJIOB), IPOBEJICHUE OMBITOB, MILTIOCTPUPYIOIIUX
NpU3HAKU NPOTEKAHUA peaKI Uil HOHHOTO oOMeHa (oOpa3oBaHue ocajika,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJbI), ONMBITOB, MILTIOCTPUPYIONIUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN (TOpEHUE, peakiuu pa3aokKEHHS,
COEMHEHUS ), PACIIO3HABAHNE HEOPTAHNYECKHUX BEIIECTB C TOMOIIBIO
KAueCTBEHHBIX PEAKIINI1 HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/a4.

HeMmeTa/uibl 1 X cOeIMHEHUS

OO0mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe CTENEeHN oKucieHuss. CTpoeHue U Pu3n4ecKrue CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUYECKHE CBOICTBA Ha MpUMeEpE XJiopa (B3auMOICHCTBHE
C MeTaJUlaMu, HeMeTaulaMH, 1iejiouamu). Xaopooaopoa. ConsiHas KUCIOTa,
XUMHUYECKHE CBOMCTBA, OJIydeHHUE, IPUMEHEHUE. [[elicTBUE XJIopa U
XJIOPOBOJOPO/Ia HA OPTaHU3M YeJloBeKa. BaxkHelmme XJIopuabl U UX HaXOXKICHUE B
IIPUPOJIE.

O6mras xapaktepuctuka 3eMeHTOB VIA-rpynmnbel. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHue u pu3nyecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cephbl. AJIIOTPOTHBIC MOAU(PUKAIINK KUCIOPO1a
U cepbl. XUMHYECKUE cBOWCTBa cepbl. CepoBOIOPO, CTpOeHUE, (PU3UYECKUE U
XUMUYECKHe cBOMCTBA. OKCHUABI CEPhI KaK NPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xkucnota, GU3HNUECKHe U XUMUYECKUE CBOMCTBA (00IIME KaK MPeCTaBUTEIS
KJIacCa KUCJOT U crnenuduyeckue). XUMUUYECKHE PEaKIUU, JexkKallhe B OCHOBE
MPOMBINIJICHHOTO CIOCc00a MOJy4eHUsI CEpHOUN KUCIOTHI. [[puMeHnenmne cepHoi
Kuca0Thl. CONMM CEpHOM KUCIOTHI, KAUECTBEHHASl PEaKI U HA CYJIb(aT-nuoH.
Haxoxnenue cepol U €€ COEAUHEHUN B MPUPOJIE. XUMHUUYECKOE 3arpsA3HEHUE
OKpY>Karuie cpesibl COeIMHEHUSIMU CEPBI (KUCIOTHBIE AOXKIU, 3arpsI3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MPeAOTBPAILECHHS.



O6mas xapakTepucTuka 31eMeHToB VA-Tpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTETICHU OKUCICHUS. A30T, pacpOCTpaHEHHUE B IPUPOJIE,
dusnyeckue u xumMuyeckue cporictra. KpyroBopor azora B npupoae. AMMHAK, €ro
bu3nUecKue 1 XMMUUYECKHE CBOMCTBA, MOJTyyeHue u npuMmeHenue. Coiu aMMOHUS,
ux (u3nyeckue 1 XMMUYECKHUEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHHUSI. A30THasl KUCIIOTA, €€ MoMyueHue, PU3NIeCKre U XUMUUECKUE
cBoiicTBa (00IIMe KaK MpeACTaBUTEINS Kjlacca KUCIOT U cnenuduieckue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHS B Ka4€CTBE MUHEPAIbHBIX YAOOpEHUI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl COeTMHEHUIMHU a30Ta (KUCIOTHBIE
JIOXKU, 3aTpA3HEHNE BO3yXa, MOYBBl U BOJOEMOB). Docdop, alIOTPOINHBIE
moaudukanuu Gocdopa, puznueckue u xumudeckue cBoiictea. Oxcun dhochopa
(V) u docdhopnas kucnora, pu3nieckue 1 XUMUUECKHUE CBOMCTBA, TTOJyUCHHE.
Hcnonb3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHHI.

OO6u1as xapakTepucTtuka 35eMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIICHUS. YTIIEPO, AJTIOTPOIHbIE MOAU(PUKALINY,
pacnpocTpaHeHUE B IPUPOJIE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. AJICOpOLIHSL.
KpyrosopoTt yranepona B npupojae. Okcuasl yriepojaa, ux Gu3nueckue u
XUMHUUYECKHUE CBOMCTBA, NEHCTBUE HA )KHUBbIE OPTAHU3MBI, NOJIYUEHUE H
IpUMEHEHue. DKOJIOTHYeCcKue Ipo0IeMbl, CBSI3aHHbIE ¢ OKcuoM yriepoaa (I1V),
TUI0TE3a TJ100aJbHOTO NOTEIICHUS KJIMMaTa, HapHUKOBBIN A3 PeKT. YronpHas
KHCJIOTa U €€ COJIM, UX (PU3NUYECKUEe U XUMUUYECKUE CBOWCTBA, NOJyUYCHUE U
npuMeHeHue. KauecTtBeHHas peakuus Ha kapOoHaT-uoHbI. Mcmonb3oBaHue
KapOOHATOB B ObITY, MEIULIUHE, TPOMBIILIJIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUAX
yriaepoja (MeTaH, 3TaH, STUIEH, alleTHUIIEH, 3TaHOJ, [NIMLEPUH, YKCYCHasl KUCIIOTA).
[TpuponHble HCTOYHUKHU YyII€BOAOPOA0B (YroJyib, IpUPOAHBIHI ra3, HedTh),
NPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTre 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaxX, OeJKax, yriaeBoiax — u ux
pOJIU B )KU3HM YesioBeKa. MaTepuanbHOE €JUHCTBO OPTaHUUYECKUX U
HEOPTaHUYECKUX COCIIMHECHUM.

Kpemuuii, ero puszudyeckue u XuMUUYECKHUE CBOICTBA, MOJIyYEeHHUE U
npumenenue. CoenHenus: KpeMHUs B ipupoe. OO1iue mpeacTaBieHus 00 OKCH e
kpemuus (IV) u kxpemaueBoit kucnote. CHIMKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINLUICHHOCTH. BaxkHelne cTpouTebHbIE MaTepHaibl: KepaMuKa, CTEKIIO,
1eMeHT, 0eToH, xeae300eToH. [IpobiaeMbl 6€3011aCHOT0 UCITOJIB30BAHUS
CTPOUTENbHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HMU.

Xumuueckuit IKCnepumenm:

u3y4yeHrue 00pa3lioB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJIIHOM KUCIIOTHI,
IPOBEJICHUE KAaUECTBEHHBIX PEAKIIM Ha XJIOPU-NMOHBI U HAOTI0JEHIE MPU3HAKOB



UX MPOTEKaHUs, OMBITHI, OTpaxarmume GU3NIecKue U XUMHUYECKUE CBOWCTBA
rajJjoreHoB U UX COCJUHEHHUH (BO3MOXKHO MCIOJIb30BAHUE BUAECOMATEPHUATIOB),
03HAKOMJICHHE C 00pa3IaMy XJIOPHIOB (TAIOTCHHUIOB), 03HAKOMIJICHHE C 00pa3IiaMu
cepbl U €€ CoOeIMHEHUsIMU (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPHUAIOB),
Ha0JII0/IeHHe TTpoliecca OOyTIIMBAaHUS caxapa Mo JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KUCJIOThI, U3yYEHUE XUMUYECKHUX CBOMCTB pa30aBIIEHHON CEpPHOIl KUCIIOTHI,
MPOBE/ICHNE KAaUeCTBEHHOM peakiMK Ha CyJIb(paT-uOH U HAOIIOJICHUE IpU3HaAKa €€
IpPOTEKaHUs, 03HAKOMJICHUE ¢ (PU3MUECKUMH CBOWCTBAMH a30Ta, ocdopa u ux
COEJIMHEHU (BO3MOXHO MCIOJIB30BAHUE BUIEOMATEPHAIIOB), 00pa3llaMH a30THBIX
u hochopHBIX ya0OpeHUH, MoTydeHne, COOMpaHnue, pacliO3HaBAHKE U N3yUCHHUE
CBOWCTB aMMHMaKa, IPOBEICHUE KAUECTBEHHBIX PEAKIIUI HA MOH AaMMOHMUS U
dbocdar-uoH 1 U3ydyeHue NPU3HAKOB UX MPOTEKAHUS, B3aUMOACHCTBUE
KOHLIEHTPUPOBAHHON a30THOW KMCJIOTHI C MEJIbIO (BO3MOMXKHO MCIIOJIb30BaHUE
BUJI€OMATEPHAJIOB), U3yUEHUE MOJIEJIEH KPUCTAIUNIMYECKUX PEIIETOK ajiMasa,
rpadura, QpyiepeHa, 03HaKOMJIIEHHUE C IPOLECCOM aJcOpOIUU pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIE€M U yCTPONUCTBOM MPOTHBOTA3a, NOJyUYECHUE,
coOupaHue, pacrio3HaBaHHE U U3yYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEICHHE
KayeCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHbI U U3yYEHUE IPU3HAKOB UX
NpPOTEKaHUs, 03HAKOMJIEHHE C MPOAYKIHEN CUIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHne IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHelmne HemeTasibl U X
COEJIMHEHUS.

Metaniibl # UX COeIUHEHUS

OO11as xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHHUH
X NoJIokKeHus B Ilepuognueckon cucteMe XUMUYECKUX dineMeHToB J[. U.
MenneneeBa u ctpoeHus: arToMoB. CTpoeHue MeTaIIOB. MeTaimnueckas CBsi3b U
METAUINYECKasi KpUCTALINYECKAs PEIIETKA. DIEKTPOXUMUYECKUHN P
HaIpsKEeHUH MeTauioB. PU3nUecKkrue U XUMUYECKHUE CBOMCTBA MeTauioB. O0ume
CIocoOBI MoJIyueHHs: MeTaljoB. [loHsITHE O KOPPO3UU METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyTyH, JOPATIOMUHHMN, OpOH3a)
U UX IIPUMEHEHHE B OBITY U MPOMBIIIEHHOCTH.

[IlenouyHbie MeTasUIbL: MOJIOkKEHUE B [lepruoandeckoi cucteMme XuMHUYEeCKUX
anemeHTOB /1. 1. MenneneeBa, CTpoeHME UX aTOMOB, HAXOXKJIECHUE B IPUPOLE.
du3nyecKkrne U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U kanus). OKCUuasl u
TUJIPOKCHUIBI HATPpUSA U Kalius. [[puyMeHeHne UeJIOUHbIX METAJJIOB U UX
COCIMHEHUM.

IIlemouHO3€MEIBHBIC METAJIJIBI MATHUM 1 KAJIbIIMM: TTOJOKCHUE B
[Tepunoanueckoi cucteMe XxumMuueckux 3aeMeHToB . 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOKJIeHHE B Ipupoie. PU3ndYecKre U XUMUYECKUE CBOMCTBA MarHus 1



Kanblus. Baxkneiimue coequuennst Kanbius (OKCUI, TUAPOKCU, coin). XKEcTkocTh
BOJIbI U CITIOCOOBI €€ yCTpaHEHUSI.

AJlroMUHME: T1oJ0keHre B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOCHHUE aTOMa, HAXOXKJACHUE B IIpupoae. Puszmueckue u
XMMHYECKHE CBOWCTBA aTlOMUHUA. AM(DOTEpHBIE CBOWCTBA OKCHU/IA U TUAPOKCH A
ATIOMUHUSL.

Kenezo: nonoxenue B [leproanyeckoi CUCTEME XUMUYECKUX JIEMEHTOB /.
. MenneneeBa, CTpOEHUE aTOMa, HAaXOXA€HUE B npupojie. PU3nUECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKcuibl, rupokcuabl U conu xenesa (1) u xxenesza
(ITI), ux cocTaB, CBOMCTBA M MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O03HaKOMJIEHHE ¢ 00pa3aMu METaJJIOB U CIJIABOB, UX (PHU3UUSCKUMH
CBOMCTBaMU, U3yUEHHUE PE3YJIbTATOB KOPPO3UU METAJIOB (BO3MOKHO
HCII0JIb30BaHKUE BUJEOMATEPUAIOB), 0COOEHHOCTEN B3aMMOJACHCTBUS OKCHIA
KaJILIIUS U HaTPHsI ¢ BOJON (BO3MOXKHO MCIIOJIb30BaHUE BUJICOMAaTEPHUAJIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, TPOLIECCA TOPEHMUS JKEIE3a B KUCIOPOAE
(BO3MOYKHO HCITOJIb30BaHUE BUICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMN HA MOHBI: MAarHus, KaJabIus, AIIOMUHUS, IIUHKA, Xkene3a (1)
u xene3a (I11), meau (II), HabmrogeHNE U ONIMCAaHUE TIPOIECCOB OKpaIIMBaHUS
MJIaME€HU MOHAMU HAaTPHUS, KaJlusd U KaJblUs (BO3MOXXHO MCIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCIIeIOBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHIA AITFOMUHUS U
TUJIPOKCHIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 0 Teme «Baxkneiimue
METAJUIbl U UX COCTUHEHUSY.

XHMHUS M OKPY/KAKOIIAS cpeaa

BemecTBa n maTepuanbl B MOBCEIHEBHOW KU3HU YeJIOBEKa. be3omnacHoe
HCTO0JIb30BAHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. [lepBasi moMoipb npu
XAMUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arps3HeHUe OKpYyKarolieh cpenl (peaeabHas 10mycTumas
KOHIIeHTpalus BemiecTs, nanee — [1J1K). Ponbs xumuu B pereHun 3K0I0THIECKUX
pooIeM.

Xumuueckuit IKcnepumenm:

M3ydeHue 00pa3ioB MaTepUaioB (CTEKIIO, CILIABBI METAJIJIOB, TOJTUMEPHbIC
MaTrepuabl).

Mescnpeomemmnie ceéa3u

Peanu3zanuus MexXnpeaMeTHBIX CBSI3€M NMPU U3YUYEHUU XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS Ye€Pe3 UCIOJIb30BaHNUE KAK OOMMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK Y MOHSATHH, ABJISIOIIUXCA CACTEMHBIMU IS OTACIbHBIX IPEIMETOB

CCTCCTBCHHO--HAY4YHOT' O
OUKJIA.



OO0mue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHBbIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAIIN3, CUHTE3, KilacCUUKAIUS, IEPHOIUIHOCTD, HAOIIOICHHE,
IKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBICHHUE, TAPHUKOBBIN
s exT, TEXHOIOTHSI, MaTePUAITHI.

dwusmuKa: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIHI,
PaAMOaKTUBHOCTD, MOJIEKYJIA, AEKTPUUCCKHI 3apsi/l, TPOBOIHUKH,
MOJIYTPOBOJHUKH, TUICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBa, Ta3, PaCTBOP, PACTBOPUMOCTb, KPHCTAITNICCKAsI
peméTka, criaBbl, GU3NYECKUE BETUYUHBI, CAUHULIBI U3MEPEHUS, KOCMUYECKOe
MPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa, 3KOCUCTEMA, MUHEPAIbHBIE
y100peHMsI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIC
UCKOMAaeMbI€, TOIJTUBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI ITO
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUASA

JINYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YAbTAThl OCBOCHUS MPOTPaAaMMbl OCHOBHOTO O0IIETO
00pa30BaHUs TOCTUTAIOTCA B X0/1€ 00YUYECHUSI XUMUU B €IUHCTBE yUeOHOU U
BOCHUTATEJILHOMN JEATEIILHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U 1YXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU, IPUHSITHIMU B
00IlIECTBE MpaBUJIaMU U HOPMaMHM MOBEJCHUS U CIIOCOOCTBYIOT IpolleccaM
CaMOMO3HAHHUSI, CAMOPA3BUTHUSA U COIUATTU3AIINK O0yJarOITUXCSl.

JIngyHOCTHBIEC PEe3yIbTATHI OTPAXKAIOT TOTOBHOCTh O0YYaIOIINXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALINHN U
PaCIIUPEHHE ONBITA IEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACJIEIUI0, TOHUMaHUs 3HAYCHUSI XUMUYECKON HAYKHU B JKU3HU
COBPEMEHHOTO 00I1IeCTBa, CIIOCOOHOCTH BIaJETh JOCTOBEPHOM HH(pOpMaIUei o
MEPENOBBIX JOCTUKEHUSAX U OTKPBITUSIX MUPOBON U OTE€YECTBEHHO I XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHUSA:

NpeACTaBJICHUS O COMANbHBIX HOPMAaX U MpaBUiIaxX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, yUeOHO-UCCIIE10BATEIbCKOM, TBOPUECKON U IPYyTUX BUIAX
NesITeIbHOCTH, TOTOBHOCTHU K Pa3HOOOPa3HOW COBMECTHOU AEITEIbHOCTH MPH
BBITIOJITHEHU U YUE€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHIOJHEHUN XUMUYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUM YUEOHBIX MPOCKTOB, CTPEMIJICHHSI K B3aUMOIIOHUMAHHIO
Y B3aMMOTIOMOIIY B TIPOLIECCE ITOM YUEOHOM JIesATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEJECHUE U MOCTYIKH CBOUX TOBApPUILEH C MO3UIUU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHUSI MOCEACTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BENIECTBE U XUMUUYECKON PEakinu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIINE
OCHOBY JIJIsl TOHUMAaHUS CYIIHOCTH HAYyYHOW KapTUHBI MUpPa, TPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS NMPUPOJIbI, B3AUMOCBI3SIX YEJIOBEKA C
MIPUPOJTHOMN CPESOM, O POJIM XMMHUH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTEIbHBIC MOTUBBI, HAITPABJICHHBIC HA TIOJTyY€HUE HOBBIX 3HAHUU T10
XUMUH, HEOOXOIUMBIE 1151 00BICHEHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHUH,
03HABaTENbHOM, MHPOPMAIITMOHHON M YUTATENbCKON KYJIbTYPhI, B TOM YHUCIIE
HaBBIKOB CAMOCTOSITEJIbHON PabOThI C yUeOHBIMU TEKCTAaMU, CITPABOYHOM



JUTEPATYPOU, TOCTYMTHBIMU TEXHUUYECKUMU CPEICTBAMU NHPOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYUYEHHIO U MO3HAHUIO, JTI0O03HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHMIO, MPOEKTHON U UCCIIE0BATEIHCKOMN
NeSTEILHOCTH, K OCO3HAHHOMY BBHIOOPY HAINPABICHHOCTH U YPOBHS OOYUCHUS B
JTaJIbHCUIIIEM;

4) popMupoBaHus KyJbTYPbI 3/I0POBbS:

O0CO3HAHHUE IEHHOCTH XH3HU, OTBETCTBEHHOTO OTHOWIEHUS K CBOEMY
310POBbIO, YCTAHOBKHU Ha 3I0POBBIN 00pa3 KU3HU, OCO3HAHUE MOCIECTBUNA U
HEMPUATHE BPEAHBIX MIPUBBIYEK (YIIOTPEOJIICHUS aTKOT0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOIMMOCTH COOII0ICHUS MTPaBUJI O€30MACHOCTU MPU OOpaIleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U pEAIbHOU YKU3HU;

5) Tpya0BOro BOCIUTAHMS:

HMHTEpEC K MPAKTUUECKOMY M3YUYEeHUI0 Mpodeccuil u TpyJa pa3iuuyHOro poja,
YBaXXEHUE K TPYly U pe3yJbTaTaM TPYJIO0BOU JIeATEILHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHHUS MPEIMETHBIX 3HAHUM 10 XMMUH, OCO3HAHHBIN BHIOOD
WHJMBUAYAJLHOU TPACKTOPUH MPOJOJKEHHUST 00pa30BaHUsl C Y4ETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTE,
yCHenHou mpoeCCUOHANIBHON JIEATEIbHOCTA U PA3BUTUSI HEOOXOAUMBIX YMEHHU,
TOTOBHOCTb aJJalITUPOBATHCS B MPOPECCUOHATILHOM Cpeie;

6) 3K0JIOrM4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIECO00pa3HOE OTHOIIEHNE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
06e3omacHOTO 00pa3a KHU3HU, OTBETCTBEHHOE OTHONIEHUE K COOCTBEHHOMY
bU3MYeCKOMY U TICUXUYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH COOJTI0ICHUS
paBmJI 0€30MaCHOTO MOBEIEHUS TIPU PabOTe C BEIIECTBAMH, & TAKXKE B CUTYaIIUAX,
YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOACH;

CITIOCOOHOCTH MPUMEHSTHh 3HAHUS, TOJy4aeMble MPU U3YYCHUU XUMUH, IS
pELIeHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOWIEH ITPUPOJHOM CPEIIOH, ISl TOBBILICHUS
YPOBHS KOJIOTHYECKOU KYJIBTYPhI, 0OCO3HAHUS TJI00aTBLHOTO XapaKkTepa
HKOJIOTHYECKHUX MPOoOJIeM U TTyTeH UX PelIeHUs TOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTMYECKOTO MBIIICHUS, YMEHUSI pYKOBOJACTBOBATHCSA UM B IMO3HABATEILHOM,
KOMMYHHMKAaTUBHOU U COLMAJILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocTaBe MeTanpeaqMeTHBIX PE3YJAbTATOB BBIAEIISIOT 3HAYUMBbIE JJIs1
dbopMuUpOBaHUS MUPOBO33PEHUSI OOIIICHAYYHBIC TTOHSTHS (3aKOH, TEOPHUSI, TPUHITHII,
runotes3a, pakT, cucTeMa, NpoIecc, IKCIEPUMEHT U APYyroe.), KOTOpPhIE
HCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHMI U3 3TUX NPEAMETOB (POPMUPOBATH MPEACTABICHUE O I[ETOCTHON



HAyYHOU KapTUHE MHPA, U YHUBEPCAIbHBIC YIeOHBIC EHCTBUS (MTO3HABATEIbHBIC,
KOMMYHHUKATUBHbIC, PETYJISITUBHBIC), KOTOpbIE 00ecrneyuBaloT GOpMUpoBaHUe
TOTOBHOCTH K CAMOCTOSATEILHOMY TJIAHUPOBAHUIO W OCYIICCTBICHUIO YISOHOM
JESITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUSA

Bba3oBble Jornueckue aeicrBus:

YMEHHUS UCTIOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS MTPU OCBOCHUH
3HAHUM: PACKPBIBATH CMBICI XUMHUYECKUX MOHATUH (BBIICISTh UX XapaKTEPHbIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU IMOHITUSIMHU ), UCTIOIB30BAThH
MOHSATHUS JUIsl OOBSCHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH TS KIIACCU(PUKAINU XUMUYIECKUX BEIECTB U XUMHUUECKUX PEAKITUH,
yCTaHaBJIUBATh NPUUUHHO-CJIEJICTBEHHBIE CBA3U MEX1Y 00bEKTaMH U3yUYCHHUS,
CTPOUTH JIOTHICCKUE PACCYXACHUS (MHIYKTUBHBIC, ICTYKTHUBHBIE, IO aHAJIOTHN),
JIeaTh BHIBOJBI U 3aKIIIOUCHUS;

YMEHHUE MPUMEHSITh B MPOIECCe MO3HAHUS MOHATHSA (IPEIAMETHBIC H
MeTarpeJIMETHbIC), CAMBOJIMUECKHUE (3HAKOBBIE) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBhIBATH MIUPOKO MPUMEHSIEMBIE B XUMUU MOJCITbHBIC TTPEJCTABICHUS —
XUMHUUYECKUM 3HAK (CUMBOJI JIEMEHTA), XUMHUUecKkas (opMyJsia U ypaBHEHHE
XUMHUYECKON PeakKIuu — P PEIIeHUH YueOHO-TI03HaBaTEIbHBIX 3a/1a4, C YYETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3YYaeMbIX 00BEKTOB — XUMHUECKUX BEIIECTB U XUMUYECKUX PEAKIIU,
BBISIBJIATH O0IHE 3aKOHOMEPHOCTH, TPUUNHHO-CIICICTBEHHBIC CBSI3H U
MPOTUBOPEUHUS B U3yYaEMBIX TIPOIIECCAX U SBIICHUSX.

Bba3oBble ucciieqoBarebCKe 1eiiCTBUS:

YMEHHE UCIOJIb30BaTh MMOCTABICHHBIC BOTIPOCKHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI /TSI (POPMUPOBAHUS TUTIOTE3BI IO MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA;

MpUOOpPETEHNE OIMBITA MO TIJIAHUPOBAHHIO, OPTAHU3AINN U TIPOBEICHUIO
YYEHUYECKUX dKCTIEPUMEHTOB, YMEHHUE HAOIOaTh 3a X0J0M TpoIecca,
CaMOCTOSITEIILHO TIPOTHO3UPOBATH €T0 PE3YJIbTAT, POPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIISATh OTUET
0 TIpoJIeJIaHHOMN paboTe.

Pab6ora ¢ undgopmanueii:

yMCHHE BBIOMPATh, aHAIIM3UPOBATh U HHTESPIPETUPOBATH HH(DOPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM IIPEACTABICHUS, ITOTYy4aeMy0 U3 PA3HBIX HCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAS TUTEPATYpPa XUMHYECKOTO COACPKaHUS, CIIPABOYHBIE
noco6usi, pecypcsl IHTepHETa), KPpUTHIECKH OIICHUBATH MPOTUBOPECUYUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE IPUMEHATH Pa3IMYHbIE METOAbI M 3aIIPOCHI IPU MOUCKE U 0TOOpE
MHGOpPMALIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JUUISI BBITTOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a/1a4 ONPEACIEHHOTO THIIA, TPUOOPETEHUE OTBITA B
00J1aCTH UCTI0JIb30BAHUS HHPOPMAITUOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIQJICHUE KYJIBTYPOIl aKTUBHOTO UCIIOJIb30BAHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (DOpMY MpeacTaBiIeHUs HH(OOPMALIUN U
WJLTIOCTPUPOBATH PEIIAEMbBIE 3a]a4M HECIOKHBIMUA CXEMaMU, JUarpaMMaMH,
npyruMu popMamMu rpaQuKu U UX KOMOMHALIUSMU;

YMEHHE UCIOJb30BATh U aHAJIU3UPOBATh B IIpoliecce yueOHOU U
UCCIIEI0BATEIBCKON JIEITeIbHOCTH MH(OPMAIIHIO O BIUSIHUU TPOMBIIIJIEHHOCTH,
CEJIbCKOT0 XO034ICTBA U TPAHCIIOPTA Ha COCTOSHUE OKPYKAOLIEH NPpUPOIHOM
Cpelbl.

KoMMyHUKAaTHBHbBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

yMEHHUS 33]1aBaTh BOMPOCHI (B XO/I€ AUAJIOTa U (WJIK) TUCKYCCUHU) TIO CYIIECTBY
o0cykaaeMoil TeMbl, HOPMYIUPOBATH CBOU MPEITI0KEHUS OTHOCUTEIBHO
BBITNIOJIHEHUS TTPEIJIOKEHHOM 3a1a4u;

YMEHUS NMPEACTABIATH MOJYYEHHBIE PE3YIbTaThl IO3HABATEIBHOMN
NEeSITeIbHOCTU B YCTHBIX U MUCbMEHHBIX TEKCTaX; €JaTh MPE3CHTALUIO
PEe3yJbTaTOB BHIMIOJHEHUS XUMUYECKOTO dKCIIepUMEHTa (11a00paTOpHOTO OIMBITA,
71a00paToOpHOM PabOTHI MO HUCCIIEAOBAHUIO CBOMCTB BELIECTB, Y4€OHOTO IPOEKTA);

YMEHUS y4eOHOTr0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MI03HABATEJIbHON U MCCIIEI0BATEIbCKON AEATEIbHOCTH MPU PELICHUN
BO3HUKAIONIUX MPOOIEM Ha OCHOBE y4éTa OOIMX UHTEPECOB U COTJIACOBAHUSA
no3uiui (o0cykaeHusi, 0OMEH MHEHHUSIMU, «MO3TOBbIE€ IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JAEHCTBUM, ONPEAEICHUE KPUTEPUEB 10 OLIEHKE Ka4yecTBa
BBITIOJTHEHHOM paOOThI U IPYyTHE).

PeryasiTuBHbIE YHHBepCaJIbHbIe YUYeOHbIE eiiCTBUS:

YMEHHE CaMOCTOATEIbHO ONPEEIATh LEU AeATENbHOCTH, IUIAHUPOBATD,
OCYILIECTBIIATh, KOHTPOJIUPOBATH U TP HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BEIOUpaTh Hanboee 3pheKTUBHBIE CIOCOOBI pelieHUsT YICOHBIX U
MO3HABATEJNbHBIX 33/1a4, CAMOCTOSATEILHO COCTABIATh UJIM KOPPEKTUPOBATH
MPEUIOKEHHBIN aJITOPUTM JIEMCTBUM NMPU BBINOJHEHUU 3aJaHUN C YUETOM
MOJy4YEHHUs] HOBBIX 3HAHUU 00 M3yUyaeMbIX 00bEKTaX — BEIIECTBAX U PEAKLUSIX,
OLIEHHBATh COOTBETCTBUE MOJIYUYEHHOI'O PE3YyJIbTATA 3asIBJIEHHON LIEJIH, YMEHHUE
UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/jlaraéMbl€ B YCJIOBUH 3aJaHHM.

INPEIMETHBIE PE3YJIbTATHI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0013aTE€IBHOTO
COJIep)KaHMs, YCTAaHOBJIEHHOTO JaHHOU ¢eaepalbHON pabouei mporpaMmMoi,
BBIJICJISIIOT: OCBOCHHBIE 00YJaIOIIUMUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeUCTBUM, crieuUIECKre sl MPEIMETHON 0071aCTH « XUMHUS», BUJBI
JEeATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIIUH,
peoOpa3oBaHMIO ¥ MPUMEHECHUIO B PA3IMIHBIX YUYCOHBIX M HOBBIX CUTYAIIHSIX.

K koniy oOyuenus B8 kiaccenpeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaykaTh CPOPMUPOBAHHOCTD Y OOYHAIOIITUXCS YMEHUMH:

e PACKpPBIBATH CMBICI OCHOBHBIX XUMHYECKUX MMOHATUI: aTOM, MOJIEKYJIA,

XUMHUYECKUM 3JIEMEHT, TPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECH
(oIHOpOAHAsI U HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJIsipHasl Macca, KOJIMYeCTBO BEIlleCTBa, MOJIb, MOJISIpHAsl Macca,
MaccoBas J0JII XUMHUYECKOTO AJIEMEHTa B COSTMHEHUHN, MOJISIPHBIN 00BEM,
OKCH/I, KUCJIOTAa, OCHOBAHUE, COJIb, IJEKTPOOTPUIIATEIbHOCTD, CTEIIEHb
OKMCJICHHS, XUMUUYECKasl peakius, KiaccuuKkanus peakiuii: peakiuu
COCJIMHEHUS, pEaKIMU Pa3J0XEHU, peaKIluu 3aMeIIeHUs, peaKIuu
oOMEHa, 9K30- U HJIOTEPMUYECKUE PEAKIINH, TETIOBOM A (PEeKT peakiuu,
AJIPO aTOMa, PJIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalb, paJuyc aToma,
XUMHUYECKas CBSI3b, MOJSPHAS U HEMOJSIpHAsi KOBaJICHTHAs CBS3b, HOHHAS
CBsI3b, NOH, KATUOH, aHUOH, pPaCTBOpP, MaccoBasi JA0Js BEUECTBA
(MpoIIeHTHAsI KOHIICHTpAIKs1) B pacTBOPE;

HIIIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHATUU U

IMPHUMCHATDL 3TU IMMOHATHA ITPHU OITMCAHUHN BEIICCTB U UX HpCBpEIIl[CHHfI;

UCIIOJb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJI COCTaBJIeHU popmyl

BEILIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIN;

OoIPCACIIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCOAMHCHMAIX,

CTEIICHb OKHUCJICHHUS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
MPUHAJIEKHOCTh BEUIECTB K ONMPEACIEHHOMY KJIACCY COCAUHEHUM 110
dbopmynaM, BUJ XHUMHUYECKON CBsA3M (KOBAJCHTHAS U MOHHASN) B
HEOPraHWYECKUX COCAUHCHUSX;

packpsiBath cMbici Ilepuoauueckoro 3akona [[. 1. Mengeneesa:

JE€MOHCTPUPOBATh MIOHUMAHUE MMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XAMHUYECKUX DJIEMEHTOB OT UX NOJ0XKeHus B [lepuoanueckon cucreme,
3aKOHOB COXPAaHEHUs MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHHsI, 3aKOHa ABOraapo;

OTIMCHIBATh U XapaKTepu3oBaTh Tabnuunyto Gpopmy [lepuoguueckoit

CHUCTEMbl XUMHUYECKHUX DJICMEHTOB: pa3indyaTh MOHATUS «TJIaBHAs
noarpynna (A-rpymnma)» u «modouHas noarpynna (b-rpymnmna)», Maneie u
00JIBIIINE TTIEPUOJIBI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B
tabnune «llepuonmueckas cucTeMa XuMudeckux sinemernTon J[. U.
MeHnneneeBa» ¢ YACIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB | 3apsia sapa, 00111ee 9uciio SJIeKTPOHOB U
pacnpeecHIE BX 10 3JICKTPOHHBIM CIIOSM);

KJIACCH(PHUITUPOBATh XUMHUCCKHUE JIEMCHTHI, HCOPTaHUYECKHE BEIIECTBRA,
XUMHUYECKUE PEaKIUU (110 YUCIY U COCTABY YYAaCTBYIOIIUX B PEAKIIUH
BEIIECTB, MO TEMIIOBOMY 3(PPexTy);

XapaKTepru30BaTh (OMUCHIBATh) O0NME XMMUUECKHE CBOHCTBA BEIIESCTB
Pa3TUYHBIX KJIACCOB, MOATBEPK/Iast OMMCAHNE TTPUMEPAMH MOJIEKYIISIPHBIX
YPaBHCHHH COOTBETCTBYIOIIMX XMMHUCCKHX PEAKITUH;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQ4€CTBEHHOTO
CoCTaBa, BO3MOXHOCTH MPOTEKAHUSA XUMUYCCKUX MPEBPaICHUNA B
Pa3TUYHBIX YCIOBHSIX;

BBIYHMCIISITE OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO K MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJTI0 XHMHUYECKOTO dJIEMEHTA 1Mo popMysie COeTUHEHNUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, IPOBOJAUTH PACUETHI ITO YPABHCHHIO
XUMUYECKON PEaKIINH;

MIPUMEHSTH OCHOBHBIC OTIEPAIMH MBICITUTEILHON EeATeTLHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, 0000IIIeHNEe, CUCTEMATH3aI1I0, KJIacCU(PUKAIIHIO,
BBISIBJICHUE MPUYNHHO--CJICACTBEHHBIX CBA3€H — JJI M3YUCHHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIuil, €CTECTBEHHO-HAayYHbIE METOIbI
MO3HaHUS — HAOMIOICHHUE, U3MEPEHUE, MOJICIIHPOBAHNE, DKCIICPUMEHT

(peabHBIN U MBICIICHHBIN);

e CIIEIOBATh MTPABHJIAM IOJIb30BAHUSI XUMUUECKOH MOCYA0H 1 1a00paTOPHBIM
obopynoBaHUEM, a TaKXKe MpaBuiaM 00palieHus ¢ BEIeCTBAMHU B
COOTBETCTBHUH C MHCTPYKIHUSIMU 1O BBITIOJTHEHUIO JTa00PATOPHBIX
XUMHYECKUX OTBITOB IO NOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa M KMCJI0pOAa), IPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOIUTH
XUMHYECKHE SKCIIEPUMEHTHI 110 PaCliO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C MOMOUIBI0 MHAUKATOPOB (TakMycC, (GeHOoAPTaTenH, METUIOPAHK
U JIpyrue).

K konIty 00y4denus B9 kjiaccernpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCSl YMEHHIA:

e PACKPBIBATh CMBIC]I OCHOBHBIX XMMHUUYECKHUX MOHITHN: XUMHUYECKHUM
3JIEMEHT, aTOM, MOJIEKyJia, HOH, KATHOH, aHHOH, ITPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb
OKHUCJICHHSI, XHMUYECKast pEaKInsi, XAMUYeCKast CBsI3b, TEMIOBON A exT
peakiuu, MOJb, MOJISIPHBIA 00BEM, paCTBOP, SJIEKTPOJIHTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJUTHYECKAS] AUCCOLMALINS, PEAKIIUH HOHHOTO
oOMeHa, KaTaau3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMBIE U



HeoOpaTUMbIe PEeaKLNU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKACIEHUE U BOCCTAHOBJICHHE, aJUIOTPOIINS,
aM(}OTepHOCTh, XUMHUUYECKas CBsA3b (KOBaJICHTHAs, HOHHAS,
MeTaJuIndecKast), KpUCTAIUIMUECKas pelI€TKa, KOpPO3Usl METAJUIOB, CILIABBI,
CKOPOCTb XMMHUYECKOH PEAKIUH, IPEAEIBHO AOIYCTUMAas KOHIIEHTPALHs
ITJIK BemecTBa;

e WJJIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX IMOHATUHN U
IPUMEHSATH 3TU NOHATHS IPU ONMCAHUM BEILECTB U UX NIPEBPAILCHUN;

e UCIMOJb30BATh XUMUUYECKYI0O CUMBOJIUKY AJ COCTaBICHUA Gpopmyn
BELIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUH;

e OIPENAEIATH BAJIEHTHOCTD U CTENIEHb OKUCICHUS XMMUYECKUX YJIEMEHTOB B
COEUHEHUSX Pa3JIMYHOTO COCTaBa, MIPUHAJIEKHOCTh BELIECTB K
ONpeNIeIEHHOMY KJIAacCy COeIMHEHUM 1Mo popMyiaM, BUJ XUMUYECKOU
CBsI3U (KOBaJ€HTHAs, HOHHAS, METAJIJIUYECKasi) B HEOPTaHUUYECKUX
COEMHEHMSX, 3aps/l HOHA IO XUMUYECKOH (popMyJie, XapaKTep Cpebl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUN, TUIl KPUCTAJUIMYECKOM
PELIETKH KOHKPETHOI'O BEILIECTBA;

e packpsiBaTh cMbica [lepuoanueckoro 3akona /[. 1. Menneneesa u
JEMOHCTPUPOBATH €TI0 MIOHUMAHMUE: ONUCHIBATh U XapaKTEpPU30BaTh
Tabauunyto popmy Ilepuoandeckoi cucTeMbl XMMUYECKUX 3JIEMEHTOB:
pa3nuyath NOHATHS «TJIaBHas nmoArpymnna (A-rpymnmna)» u «noboyHas
noarpynna (b-rpynmna)», Mmanbeie u 60abIIne NEPUOAbI, COOTHOCUTH
0003HaYEHMsI, KOTOPbIE UMEIOTCS B IEPUOAMUECKON TabJIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMUMHYECKUX AJIEMEHTOB (COCTaB U
3apsn sapa, oOliee YUcao 3JEKTPOHOB U paclpeieleHue Ux 1o
ANEKTPOHHBIM CJIOSIM), OOBSACHATH OOUIME 3aKOHOMEPHOCTH B UBMEHEHUHU
CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B MPEJEIaxX MaJIbIX IEPHUOJIOB U
TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

e KJIACCU(PUIIMPOBATH XUMUYECKHE IIEMEHTbI, HEOPraHMUECKHE BEIIECTBA,
XMMHUYECKUE peaKkluu (10 YUCIY U COCTaBY YUYACTBYIOUIMX B peaKLHU
BEILIECTB, M0 TEINIOBOMY 3P (DHEKTY, MO0 U3MEHEHHIO CTEIIEHEN OKUCICHUS
XUMUYECKHUX DJIEMEHTOB);

e XapakTepU30BaTh (OMUCHIBAThH) OOIIME U ClIEU(PUUECKIE XUMUUECKHE
CBOMCTBA NPOCTHIX U CIIOKHBIX BEUIECTB, MOATBEPK/Iasi ONUCAHUE
NpUMEpaMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIUK;

e COCTABJIATh YPABHEHUS DJEKTPOJIUTUYECKON TUCCOLMALIUN KUCIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIIM HOHHOTO



oOMeHa, ypaBHEHUS PEaKIUi, MOATBEPIKIAIONIUX CYIIIECTBOBAHUE

TeHETUYECKOM CBS3M MEXK/y BEIIECTBAMU PA3IMYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI

MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca STUX PeaKluid;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3INYHBIX
YCIIOBUSX;

BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJTI0 XHMHUUYECKOTO dJIEMEHTA 1Mo popMysie COeTUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHHIO
XMMHYECKOW PEaAKINH;

cOOJII01aTh MPaBUJIa TOJIb30BAHUSI XUMUYECKOM MOCY10M U 1aOOpaTOPHBIM
00OpyaOBaHUEM, a TaKXe MpaBuja oOpamieHUs ¢ BeUECTBAMU B
COOTBETCTBHUM C HHCTPYKIIMSMH T10 BHITTOJTHCHHUIO Ja00paTOPHBIX
XUMHYECKHX OIBITOB IO MOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yIrJIeKUCIIOro Irasa);

IPOBOAUTH PEAKIIMU, TTOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3TUYHBIX
BEIIECTB: PACO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMHI-, HOTUI-,
kapOoHat-, pocdar-, cuIukKat-, cyibdaT-, THAPOKCUI-UOHDBI, KATHOHBI
aMMOHWMS ¥ HOHBI U3YYCHHBIX METAJJI0OB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIMH MBICITUTEIILHOMN EeATeTbHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, 0000IIIeHNE, CHCTEeMAaTH3aIINIO, BBISIBIICHUE TPUINHHO-
CIIEACTBEHHBIX CBSA3CH — JIJIT M3YYEHUsI CBOWCTB BEIIECCTB M XMMUYECKUX
pEaKIuii, ECTECTBEHHO-HAYYHbIE METO bl MO3HAHUS — HAOJIIOIEHUE,
U3MEpEeHne, MOJICTTMPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
Kosn4yecTBo yacos
Ne HaumenoBanue pa3nesioB u JJeKTpoHHbIE (HU(pPOBHIE)
KoHTpoibHbIE IIpakTH4yeckue L
/1 TéM MPOrpaMMbl ppa3oBaTejibHbIE PecypChl
padoTbI padoThbI
Paznen 1. [lepBoHayasiibHble XMMHUYECKUE MOHATHS
XuMHsI — BakKHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 bubnuoreka [IOK
' MPAKTUYECKOMN JAEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyesoBeKa
BemecTtBa n XMMHYECKHE bubmuoreka IIOK
1.2 - l Wit Sl AA A i /7FN41Q27 A
PLdRON TS /7T, CUSVUU T U 71410070
Wtoro no pazaeny
—Pasaea2- Bakneiiine ApeacraBuTe X-BeHICCTB
Boznyx. Kucnopog. Ilonsitue bubmmotexa [IOK
2.1 AR OFCTETAY httnelm adean- i/ 7fA41Q27
VUU URUYIIAAA MpP S J7TL.CUSUU T U T 191L0971 0
Bonopoa.Ilonstue o kuciaorax bubnuoreka [{OK
2.2 1
T OO httne/lrm adenn rii/7fA41Q237~
1T COJIA NMOP S IJ7TI.CUSUU T U/ 7 194109170
Boga. PactBopsl. [lonsiTue 06 bu6bnuoreka [JOK
2.3 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
o4 OCHOBHBIE KJIACCHI 1 I bubamnoreka [IOK

HCOPTaHNYCCKHUX COE€IUHEHUN

https://m.edsoo.ru/7f41837¢

Hroro no pazneny

Paznen 3. llepuognyecknii 3axoH u Ilepnoanueckas cucreMa xumnuecknux jaeMenToB JI. U. MenaeneeBa. CTpoeHne aTOMOB.

XumMuueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKknuun




[Teproanueckunii 3aKOH U
IIepunonnueckas cucrema

bubmuoreka IIOK

A .. 7
3 XHMHECKHX 3IeMEHTOB ] https://m.edsoo.ru/7f41837c
EHJIeNe-eBa.
TPOCHHE
aToMa
XUMHYECKAA CBA3b. B 1OK
noJIMoTeKa
3.2 Oxucnreisro- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIOBHEIC pPﬂR‘Y[HT/I
bu6mmoreka [JOK
Hroro no pazneny 15
https#fmedsooro/7H41837c
bu6mmoreka [JOK
PesepBHOe Bpemst 3
httpsfmedsooruf7f41837c
OBULIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME




9 KVIACC

Kosn4yecTBo 4acon JIeKTPOHHbIE
HaunmMeHoBaHue pa3aesioB U TeM (uudposBbie)
Ne ni/m KonTtpoJabhnbie [IpakTudyeckue
MPOrpamMMbI Bcero oOpa3oBaTe/IbHbIE
padoTsbI padoThbI CeevIICEL
r Jr
Pa3znen 1. BemecTBO U XUMHMYECKHE PeaKIIUU
1 IToBTOpeHUE U yrayOieHne 3HaHUI 5 I bubanoreka [IOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 brbamorexka HOK——
' peaknuit https://m.edsoo.ru/7f41a636
13 DIEKTPOJIUTHYCCKAS JUCCOIIHAIINSL. g I I Bubsnorexa HOK———
' XHUMHUUYECKHUE PEaKLIMK B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznen 2. Hemerasiibl 1 UX cOeTHHEHHUS
o1 OO011as XxapakKTEPUCTUKA XUMHYECKHX 1 1 Bbubauoreka IIOK
' aneMeHToB VIIA-rpymmsl. ["aorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMUYECKIX - oK
.. HOJINOTEKA
2.2 anieMeHToB VIA-rpyimnel. Cepa u eé 6 1
: ° nttps://m.edsoo.ru//t41a636
COCIUHCHUS
OO61mas XxapakTepUCTUKa XUMUYECKUX EuG oK
nOJIMOTEKA
2.3 snemenToB VA-rpymmel. A3ot, hochop 1 ux 7 1 1
= S htips://m.edsoo.ru/ /141a636
COCIUHCHUS
OO61mas XxapakTepuCcTUKa XUMUYECKUX EuG oK
nOJIMOTEKA
2.4 saeMeHToB [VA-rpymmel. Yrieponau 8 1 2 1
. - . https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCAMHEHUS
Wtoro no pazaeny 25




Pasznen 3. MeTajuibl 4 UX COCAMHCHUSA

31 06 . 4 bu6mmoreka [JOK
' HIIC CBOHCTRA METAILIOB https://m.edso0.ru/7f41a636
3. B . 16 bu6mmoreka [JOK
. QXHEHIINe MeTaIbl U UX COCUHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pa3neny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
41 B 3 bu6mmoreka [JOK
. CIICCTBAa U MAaTCPHAJIbI B )KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pa3geny 3
p 3 bu6moreka [JOK
CICPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

8 KNIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoasnbie [IpakTuueckue
n/n P Bcero P P U3ydeHHs100pa3oBaTejbHbIe
padoThI padoThI pecypest
I IIpenmer xumun. Posir XumMuu B I bubanoreka IIOK
JKA3HU yelioBeKa. Tera u BerrecTna https://m.edsoo.ru/ff0d210c
[ToHsTHE O METOAX TO3HAHHUS B bu6mmoreka [TOK
2 1
XUMUHU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 «IIpaBuna
R paloThI B 1aOOPATOPHU U IPUEMBI , bubmuoreka [IOK
- oOpariieHus ¢ 1abopaTOpHBIM - https://m.edsoo.ru/ff0d23dc
000pyIOBaHHEM
Yuctele BemecTBa U cMecH. CriocoObl bubmoreka IIOK
4 . 1
pa3zelieHus cMecen https://m.edsoo.ru/ff0d26ca
Hpaxtraeckas pabora Ne 2
. bubmmoreka [IOK
5 «Paznenenue cmeceit (Ha mpumepe 1
N https://m edsoo.ru/ff0d28c8
OUYNCTKH TTOBAPEHHOM COJIH )%
bu6moreka [JOK
6 ATOMBI 1 MOJICKYITBI 1 e e n
ATPS7 MM easoo . ru/rutzaot
XUMHYECKHE JIEMEHTBI. 3HAKU but6moreka [JOK
7 1
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubarorexka HOK——
8 [IpocThie U CTIOKHBIC BEIIECTBA 1 B
https://m.edsoo.ru/ff0d2a6¢c
bu6moreka [JOK
9 ATOMHO-MOJICKYJIIPHOE YICHHUE 1

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka IIOK

1 X .B
0 pmrieckas gopmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX 3JIEMEHTOB
1 OTtHocHTeNbHAs aTOMHAs Macca. bubmoteka [JOK
OTtHOocHTENbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOT'O but6moreka [JOK
JJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Beriectsa. MoJib. bu6mmoreka [JOK
MoumnsipHas Macca https://m.edsoo.ru/ff0d5230
DOu3nyecKue U XUMAYCCKUC SIBIICHUS. bubmoreka [IOK
14
XHAMHYECKasl peaKIns https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKkyu U yCinoBHs MPOTEKAHUS bubmuotexa LIOK
XUMHUUYECKUX PEeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MacChl BEUIECTB. bubmoteka [IOK
XHWMHYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruucnenust KonmmyecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM bubmorexa [IOK
= P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIuil
Knaccuduxanms Xumuaeckux
18 €aKIui (COeTMHEHNUS, Pa3JIOKEHHS Brbmorexa LIOK
peaxt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoOMOHOCOB — y4€HBIN-
19 sHIKIoneauct. O600IeHNE U Bubmorexa LIOK
H Jct. Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3alMs 3HAHUHA
20 Kontponbhas pabora Nel no teme bubmmotexa [IOK

((BeHIeCTBa U XUMHUYCCKUC PCAKIH>

https://m.edsoo.ru/ff0d4290




Boznyx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — sneMeHT u bubmmorexa IOK
Ay, PO https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dOu3nUeCKUe ¥ XUMUYECKHUE CBOMCTBA
22 KHCJIOpOJa (peakiuu OKUCICHUS bu6mmorexa [IOK
POAia (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Toustue 06 okcumax
Crioco0ObI OTy4YeHHsI KHCTIOpO/ia B
23 71a00paTOPUU U IPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TernoBoi 3G heKkT XuMHUIECKOM
o4 peakiuu, IOHSATHE O bu6moreka [JOK
TEPMOXUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHAOTEPMHUYECKHX PEAKIIUIX
TomnuBo (HEPTH, yroiab U METaH).
25 3ar HSHGI-EI/IGQI;OS a a, CrIocoObI iro bubmmorexa [JOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPAICHUS
ITpaktuyeckas padota Ne 3 o Teme
26 «[TomyuyeHue u coonpanue bubmorexa [JOK
1 P N https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/Ia, U3YUYEHUE €r0 CBONCTB
97 Bonopon — anemenT u npocroe bubmuotexa LIOK
BemecTBo. Haxoxnenne B mpupozae https://m.edsoo.ru/ff0d4dd0
)8 du3nyeckue U XUMHUYECKHE CBOMCTBA bu6nuoreka [JOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 o bubmmoreka [IOK
OIUITHE O KHCITOTAX 1 COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI MOMy4YeHHs BOAOPOA B bubmotexa [{OK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[Tpaktuueckas padota Ne 4 mo Teme

bubmuoreka IIOK

31 «[ToxydyeHue u coOMpaHue BOAOPOIa
ye . p poAa, https://m.edsoo.ru/ff0d4f42
M3Y4YCHHUE €TO CBOMCTBY
32 ModsipHbIit 00bEM ra3oB. 3aKOH bubmuoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienust 00bMa, KOIHYECTBA
bu6mmoreka [JOK
33 BEIIIECTBA r'a3a MO €r0 U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYCCTBY BCILICCTBA NI OUBTMY
Brruncienust 00bEMOB ra3oB 110
34 ABHECHUIO PEaKIIMK Ha OCHOBE bu6mmorexa [IOK
P ~ "p . https://m.edsoo.ru/ff0d5708
SARUHA UUDBUNMHADBIA UTHOINICHY T ASUDb
du3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [IOK
35 Wit /] A JFHENALQ
BOAbBI https:/fm-edsoo-ru/ffod587a
CocraB ocHoBanuii. [Tonsitue 06 bubmuorexa [{OK
36 P SN PPN httne/lrm adean ri/fAFQAE0aD
TH VIR lup A FICPS. 7ML CUSUUL.TUrImiuu o Itz
Bona xak pactBopurens.
37 HaceimieHHbie ¥ HEHACHIIIICHHBIE but6moreka [JOK
pacTBOpbL. MaccoBas 1011 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpaxTrueckas pabora Ne 5 o reme
33 «IIpuroroBieHne pacTBOPOB ¢ bubmmoreka [IOK
ONpeNeIEHHON MACCOBOM J10JIEM https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEMIECTBAY»
KonTtpoarsHas padora Ne2 1o Teme Bubmuorexa HOK —
3Y
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OkcHapl: cOCTaB, KlacCu(UKaIs, Bubauorexa HOK
40

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydeHne u XUMUYECKHUE CBOMCTBA

bubmuoreka IIOK

41 KHUCJIOTHBIX, OCHOBHBIX U
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHIOB
OcHoBaHus: cocTaB, K1accupukaus, Bbu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XMMHUYECKHUE CBOMCTBA bubmmoreka [IOK
OCHOBaHMMU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, bu6nuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yenue u XuMuU4YeCKUE CBOICTBA bu6mmoreka LIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpeanue): HOMEHKIATYpa,
bu6mmoreka [JOK
46 CHOCOOBI MOJTYYEHUs, XHMUYECKHE
. https://m.eds00.ru/00ad9474
Cbunil1i1ba
ITpaktuueckas padota Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 33a4 [0 TEME bubmmotexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHHH
I'enetnueckas CBSA3b MEKIY
48 KJITacCaMi HEOPTaHUIECKUX bubmorexa [IOK
. p https://m.edso0.ru/00ad9a50
OCANHCHMI
49 O06001IEHNE U CHUCTEMATU3 Al but6moreka [JOK
SHaHHi https:/fm-edsoo-ru/0bad9ebZ
KonrponbHas padota Ne3 o teme
" bu6bmuoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPraHMUECKUX

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




[TepBbie MOMBITKY KJIACCU(PUKAITUI

bubmuoreka IIOK

ol XUMHUYECKUX 3JIEMEHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
IPYIIAax CXOIHBIX JIEMEHTOB
[Tepuoauueckuii 3aKOH U
[Tepuoauueckas cucrema but6moreka [JOK
52 XUMHYECKUX 3J1eMeHTOB /1. 1. https://m.edsoo.ru/00ada52c
MenpneneeBa
bu6mmoreka [JOK
>3 Hepronst, rpymmst, moxrpymme! https://m.edsoo.ru/00ada52¢c
Crpoenune aroMoB. COCTaB aTOMHBIX bubmuotexa [IOK
54 siaep. M3otornbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIEeKTPOHHBIX 000JI0UeK
. bubnuoreka [IOK
55 aTOMOB 3J1eMeHTOB llepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl [1. 1. Menpaeneena
XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA M0 €r0 MOJOKEHHIO B bubmmoreka [IOK
% [Tepnonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3akoHa
JUISL pa3BUTHS HAYKU U NTPaKTUKHA. []. bubmmoreka [IOK
57 N. MenneneeB — y4€Hbli, IEJAror 1 https://m.edso0.ru/00ada96e
TpKIaHUH
DNEeKTPOOTPULIATEILHOCTh aTOMOB bubmmoreka [IOK
58
XUMHUYECKUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
59 WonHas XuMu4eckasi CBsI3b bubmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XuMu4ecKas bubmuotexa LIOK

CBA3b

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




61 KoBanenTHas HenosspHas 1 bubmmoreka [IOK
XAMUYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CTereHb OKUCICHUS 1 bubmorexa LIOK
https://m.edsoo.ru/00adae28
OKuCINTETHFHO-BOCCTAHOBUTEIILHBIC bubmuoreka IIOK
63 peakuuun 1 https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIHN 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
KonTponbhas pabora Ne4 no teme
65 «CtpoeHue aToMa. XuMU4eCcKas 1 bubmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
Pe3epBHblii ypok. O0o01IEHNE U bubmuorexa LIOK
66 cucTeEMaTU3alnsa 3HaHUH 1 https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O0o01IeHNE U 1 bubmuotexa LIOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch?2
PesepBHbiii ypok. O6001IeHNE U bubmoteka [IOK
68 cucTeMaTHu3anus 3HaHui 1 https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O
HPOFPAMME 68




9 KVIACC

Kosn4yecTBo 4acon JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTtpoJabhnbie [IpakTudyeckue
n/n Bcero HU3y4YeHUus100pa3oBarejbHbIe
padoTsbI padoThbI
PDEeCVYDCHI
r Jr
[lepunonnueckuii 3aK0H.

1 Ilepuonnueckas cucrema 1 bu6nuoreka [JOK
XHMHUYeCKUX 3neMeHToB JI. 1 https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEpPHOCTH B U3MEHEHUU

. bubmuoreka [IOK
2 CBOMCTR XMMHYECKHUX AICMEHTOR 1
. https://m.edsoo.ru/00adbbb6
MEPBBIX TPEX NEPUOJOB

3 Knaccuduxanus u HoMeHKIaTypa 1 bubmerexa HOK——
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

1 Buisl XUMHUYECKOHN CBSA3U U THUIIBI 1 Bubmmnorexa IIOK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbact
Kontponbhas pabora Nel no teme

c «[loBTOpEeHme u yriydnaeHue ; ;

=4 o E= E=
3HAHUW OCHOBHBIX Pa3/IeNIOB Kypca
8 Kiacca»

6 Krnaccudukarnms XuMru4ecKux L bu6nunoreka [JOK
peaKuui 1o pa3InyHbIM NpU3HAKaAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUYECKOU

bubmerexa HOK

7 peakuuu. [ToHSITHE O TOMOTEHHBIX U 1
FETCPOTCHHBIX PCaKHIIX

3 IloHsITHE O XUMHUYECKOM 1 but6moreka [JOK

paBHoBecur. DakToOpbI, BIUSIONINE

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




Ha CKOpPOCThb XUMHYECKOM pcakunuun
" IMOJTOKEHHUE XUMHUYECCKOI'O
PaBHOBECHUA

OxucnIuTenbHO- bu6moteka [JOK
J BOCCTAHOBUTEIIBHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus MEKTPOIUTHYECKON
10 muccoruanyu. CUIbHBIE B C1a0bIe bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
. bubmuoreka [IOK
= Honmbe ypanHenis peaxiuit https://m.edsoo.ru/00add448
XHWMHYECKHE CBOKMCTBA KHCIIOT U
OCHOBAHHUU B CBETE MpeACTaBICHUN bu6nunoreka [JOK
12 00 JIEKTPOTUTUYECKOM https://m.edsoo.ru/00add5d8
JIACCOITAAITHH
XHUMUYECKHE CBOMCTBA COJIEHN B
13 CBeTe MpeICTaBICHUN 00 bubmorexa [JOK
. https://m.edsoo.ru/00add8b2
ANEKTPOTUTHUECKOMN TUCCOLUAIIH
B bu6moreka [JOK
14 Homatre o ruapomse conei https://m.edsoo.ru/00add9d4
O06001IEeHNE M CHCTEMAaTH3aIHS bubmoreka IIOK
15 3HaHUI https://m.edsoo.ru/00addd12
[IpakTtuueckas padota Ne 1.
16 «Pemienne sKCepUMEHTAIbHBIX bubmorexa LIOK
nnnn https://m.edsoo.ru/00addbfa
3agatd»
KonrponbHas padota Ne2 o teme
17 «QNEKTPOIUTHYECKAS bub6nuoreka [IOK

nuccoruanusa. XUMUYECKUe

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

NEAKINMU-B-DACTBODAXD))
e o pacibopai




OO01mas XxapakTepUCTHKA TaJIOTCHOB.

bubmuoreka IIOK

18 XUMHUECKHE CBOMCTBA HA IPUMEPE
pHMEp https://m.edsoo.ru/00addfe2
XJiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHUYECKUE CBOMCTBA, MOTYyYCHUE bu6mmorexa [IOK
> HOIYA ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[Ipaktrnueckas padora Ne 2 o Teme
20 «[Toryuenue CONSTHON KUCIIOTHI bubmioreia LIOK
YHACHITE €077 ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOICTB
Brruncnenus o ypaBHeHUSIM
21 XUMHYCCKUX PEAKITHHA, €CIIA OJTUH bu6mmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
U3 peareHToOB JaH B U30bITKE

92 OO6m1ast xapakTepUCTUKA JIEMEHTOB bubmuorexa [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKAIIUY CEPHI.

23 Haxoxnenue cepsl u e€ bubmuotexa LIOK
COEAMHEHUN B MPUPOJIE. https://m.edsoo.ru/00ade64a
YYIV\IYIYYQ{"I’/‘YXQ f‘DI\Y\/"("T‘DQ cennkk
ZXTYIVIY I TUVINYIV UDUYIvI DO \/\.ﬂt}].)l
CepoBonopo, CTpoeHuUeE,

24 buznyeckre U XUMUYECKHE bubmorexa LIOK
N https://m.edsoo0.ru/00ade802

DUYILT DA
Oxkcunpl cepbl. CepHast KUCIOTA,
bu6moreka [JOK
25 bu3HUecKre U XUMUIECKUE
_ hitps://m.edsoo.ru/00adeaZ8

CBOWCTBA, IPUMECHCHHE

XUMUYECKHE PEAKIUH, JIeKAIIUE B
26 OCHOBE MIPOMBIIIUICHHOTO CIIoco0a bubmuoreka [JOK

IIOJIY4ECHMS CEPHOU KUCIIOTBI.

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

XUMHYECKOE 3arps3HEHUE




OKpY’Karolen cpezbl
CO€JIMHEHUSMHU CEPBI

Brruncinenue MaccoBou 10U

bubmoreka [JOK

27
BBIXOJIa POIYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHKA dJICMEHTOB
VA-rpynmsl. A3or,
28 ACIIDOCTDANCHIE o6 bu6mmoreka [JOK
IIPOCTPAHEHUE B IIPUPOL
pactipoctp PHPOJIE, https://m.edsoo.ru/00adeeab
(hbU3UYECKUE B XUMUYECKUE
cBoOiicTBa
AMMHMaK, ero pU3NYECKue U
29 XUMHUYECKHE CBOMCTBA, MOJyYEeHHUE bubmnorexa TIOK
’ yi https://m.edsoo.ru/00adf004
W HpUMCHCHITC
[Ipaktuyeckas padota Ne 3 mo Teme
30 H bubmuoreka [IOK
«[TomyueHue aMMuaKa, 3yueHue
yqu > TV https://m.edso0.ru/00adf180
CTO CBOMCTB)
A3oTHas KucnoTa, e€ pusnueckue u bubmuotexa LIOK
31 M ACTI LA AR ATIATR O httnc- /I adenns ridONadFR0A
AYINIYITAUURYICU UDbUVIVU T DA 1 ILLPO.II NMTL.CUSUU.TU/vvauituvuvyv
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHUS B Ka4eCTBE MUHEPATbHBIX
. bubmuoreka [IOK
32 yno0penuii. XuMuieckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH Cpeibl
COSANHEHIIMH 33074
®docdop. Oxeup pochopa (V) u
33 docd o bubmmoreka [IOK
ocdopHast KUciIoTa, ((U3NYECKUE U
p N https://m.edsoo.ru/00adf68a
XHMIIecKte-cBolieTBa;, HOTyIeHte
Hcnonp3oBanue dpocdator B bubmmoreka [IOK
34 IPATALTRA MIILIANATLIILTY Ntnce/Im adenn rit/DNAadF~N
NATIVUUIDU VIviou pPaJIDIIDIA 1 ILLHQ L CUSUU. TUrvvauUIToLyYU




ynoOpeHuii. 3arps3HeHne
MIPUPOJTHOM cpebl hocdaramu

Yraepon, pacnpoCTpaHEHHE B

35 orte, dusIIeCKe bu6mmoreka [JOK
npupojie, pusnueckue u
PHPOAS, . https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOICTBA
Oxcuppl yriepojaa, ux pusndeckue
Y XMMHUYECKUE CBOMCTBA. BuG OK
(1 (]
36 DKojoruyeckue npooaemsl, i
https://m.edsoo.ru/00adfebe
CBSI3aHHBIEC C OKCUOM yTepoja
(I\
vy
. bu6moreka [JOK
37 YronbHas KMCI0Ta U €€ COIH . I
MUPs. /Mt.eusou. ruruvacuvuol
[Ipaktrueckas padota Ne 4 o Teme
"[losryueHue yrieknucsiaoro rasa. bu6moreka LIOK
38
KauecTBeHnHas peakuys Ha https://m.edsoo.ru/00ae027e
K OI’\RI’\YYO’T‘ YXI'\YY”
napuouvriarlr yriorr
[TepBoHayanpHBIE TOHATHS 00
39 bubmuoreka [IOK
OpraHMYECKUX BEIECTBAX KaK O
P https://m.edsoo.ru/00ae054e
COCANHCHUSX yTAepoAa
. bu6moreka [JOK
40 KpemHuii u ero coefMHeHUs e I
NtPS7rMm.easoo.rurobaeboa
[IpakTnueckas padora Ne 5.
a1 Pemrenune sxcnepuMeHTaAIbHBIX bubmotexa LIOK
3a1a4 no teMe «BaxHeimne https://m.edsoo.ru/00ae0bf2
HeMeTaTbl i HX-COSAHHEHISD)
Kontponbhas pabora Ne3 no teme
. bubmuoreka [IOK
42 «BakHeimme HeMeTauTbl U UX

https://m.edso0.ru/00ae0e18




OOm1as xapaKTepuCTHKa
XUMHYECKHUX DIIEMEHTOB —

13 MeTaJUIoB. MeTamndeckas CBI3b U Bbu6mmoreka [JOK
METAJUINYECKast KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pewérka. dusnyeckue cBOMCTBa
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

. bubmuoreka [IOK
44 DNEeKTPOXUMHUUYECKUN P
N https://m.edsoo.ru/00ae1156
ﬂdllp)l)KCﬂl/ll/l MCTAJIJ1IOB
OO61ue cnocoObl MOTyYEHHUS
MetaiuioB. CrutaBel. Beraucienust
bu6moreka [JOK
45 10 YPaBHEHUSM XUMUYECKUX
~ https://m.edsoo.ru/00ae1156
peaKIuid, €M OJH U3 PEareHTOB
COACPKHT HPpHMEECH
bu6moreka [JOK
46 [ToHsiTHE O KOPPO3UU METAILIIOB I I
I ILLPD:II L. eEUsSuuU.TU/vvadc L4270
bu6moreka [JOK
47 [I1erounBIE METAIIIBI I I
PSS JML.eusOu.TUruude 15402

48 OKcHbl ¥ TUAPOKCUIBI HATPUS U bubmoteka [IOK
KaJtHst https://m.edsoo.ru/00ae 1462
[IlenoyHO3eMeENbHBIE METAIIITHI — bubmmoreka IIOK

49 e T AT A AT LA httne //m ndepa rii/D0apn1 509
NAJIDOYIYT YI IViAl IIyYirr TP o /7TTT.CUSUU. TU/UUdGC L JCO

. bu6moreka [JOK
50 Baxxneiimme coeTMHESHUS KaTbITUs
https:/fm-edsoo-ru/00ael5ed

51 O06001IeHNE M CHCTeMAaTH3 A
SHaHH

52 JKEcTKOCTh BOMIBI M1 CLIOCOOERI €€ bu6moreka [JOK
yCTpaHCHHsI Attps:/im-edsoo-ru/Bbaelssb



[Tpaktuueckas padota Ne 6 mo Teme

53 "YKEcTKOCTh BOABI U METOJBI €6 bubmmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 JN— bu6mmoreka [JOK
https://m.edso0.ru/00aelc64
AMdoTepHbIE CBOHCTBA OKCHJIA bubmuoreka [IOK
55 TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
Oxkcuipl, THAPOKCUIBI U COJTH bubmuorexa [IOK
> xenesa (II) u xenesa (I1I) https://m.edso0.ru/00ae35e6
O06001IeHNe U CUCTEMATH3ALUS
58 3HAHUU
[IpaxTnueckas padora Ne 7.
Pemenue sxcniepuMeHTAIBHBIX bubmmotexa 1IOK
59 3a/1a4 1o teMe «BaxHeimune https://m.edsoo.ru/00ae3de8
METaJUTbl M KX COCTUHEHUS
Beruncnenus Mo ypaBHEHUSM
XUMHUYECKUX PEAKIUil, €CIIU OJINH
W3 PEareHToB JIaH B U30BITKE WITH bubmmoreka [IOK
60 COZIEPKUT NpUMECH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOIYKTA
peaxiumn
O06001IeHNe U CUCTEMATH3AIIUS
o1 3HAHUU
KontponbHas padota Ne4 o teme
62 «Baxueumme MeTayuTbl 1 UX

COCOAMHCHU




BemiecTBa u Marepuansl B bubmmoreka [IOK
63 . 1
MOBCECIHEBHOM XKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE 1 bub6mmoreka [IOK
OKpY>KaroIlen cpesibl https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B perieHun L bubmmoreka [IOK
9KOJOTHYCCKUX TIpoOIIeM https://m-edsoo.ru/00ae4270
Pe3epBHblii ypok. O0001IEHNE U bubmuorexa LIOK
66 = 1 htt J I Adeann~ i INNA~ANANA
CrUICMAalvisdiinad sdadnm PSR EUSUU. TU/UUdcUUUd
Pe3epBHblii ypok. O0o01IeHNE U bubmuorexa LIOK
67 nnnnnnnnnnnnnnnnnnnnnnn 2 1 hitma:[fin Ao~ W INNAAID DA
Lo icalvisanma soaanvirn NP S /71T1TT.CUSUU TU/Uvadauivo oL
- PesepBHblii ypok. O6o01IeHE U I budanoreka HOK
cucTeEMaTU3alnsa 3HaHUH https://m.edso0.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., Octpoymon WU.I'., Cnaakos C.A.,
AxnmonepHoe o61miecTBo «M3natenscTBo «IIpocBenieHne»
» Xumus, 9 xnace/ 'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxnmonepHoe o6miecTBo «M3natensctBo «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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