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INOACHUTEJIbHASA 3AIINCKA

[TporpaMMma 1o XMMHM Ha YPOBHE OCHOBHOT'O 00I1ET0 00pa3oBaHMsI COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO
oOmrero obpaszoBanus, npeacTtaBieHHbx B ®I'OC 00O, a Takke Ha OCHOBE (heaepaabHOU
paboyeil MmporpaMMbl BOCHHMTAHMS U C YYETOM KOHLENLIMHA NPENOoJaBaHHUs y4eOHOIO
npeaMeTa « XMMHUs» B 00pa3oBaTelIbHbIX opranuzanusax Poccuiickoit denepanuu.

[TporpaMMa mo XxuMuu Aa€T MpEACTaBICHUE O LENsIX, oOuiel crpateruum oOydeHus,
BOCIIMTAHUS M PA3BUTHUS 00YyYarOIIMXCS CPEACTBAMHU YUEOHOTO NMpEAMETa, YCTAaHABIMBACT
00s13aTeNIbHOE MTPEIMETHOE COJIep KaHue, MPEAyCMaTPUBACT paclpeesieHUe ero Mo KiaccaM
U CTPYKTYPUPOBAaHHE IO pa3jieiiaM M TeMaM [OpOrpaMMbl MO XWUMHH, ONPEAEISIET
KOJIMYECTBEHHbIE M KAaYECTBEHHBIC XApAKTEPUCTUKU COACPKAHUS, PEKOMEH]IYEMYIO
IIOCJIEIOBATEIBHOCTh U3YUYECHHSI XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, IOTMKH y4eOHOTO Ipolecca, BO3PACTHBIX 0COOCHHOCTEHN 00yUaroIuXCsl, ONpeesieT
BO3MOYKHOCTH MpeAMETa JIJIsl peaju3alny TpeOOBaHUN K Pe3yJIbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHONM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0o OO0pa30BaHMs, a TaKKe
TpeOOBaHUIl K pe3yibTaTaM OOyueHHUsI XMMHUU Ha YPOBHE IleJied M3y4YeHHs IpenMera U
OCHOBHBIX BHUJIOB y4€OHO-IIO3HABATEIbHON JEATEILHOCTH OOYYalOUIErocsi MO OCBOEHUIO
y4e0HOTO CoIepKaHUs.

3HaHWe XUMHUH CIYKUT OCHOBOU 1J11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLIEr0Cs, €ro
NPEACTABICHUI O MaTEpPHAIbHOM E€JUHCTBE MHpPA, BAXHYIO pOJIb MIparoT (popmMupyembie
XUMHEH MpeACTaBICHUSI O B3aUMOIIPEBPALECHUSAX SHEPTUU U 00 SBOJIOIUHM BEIIECTB B
IpUpOJIE, O MYTAX PEIICHUs II00aNIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM M HKOJIOTMYECKOM Oe30MacHOCTH, MpodiemM
3JIpaBOOXPaHEHUSI.

HN3yyenue XuMum:

® CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Al camMopa3BUTHS U (HOPMUPOBAHMS
KYJIbTYpbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

® BHOCUT BKJaA B (QOPMUPOBAHHME MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH
oOyyaroumxcs, HABbIKOB ux CaMOCTOSATENIbHON yueOHOMI NEeSTENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M UCCJIEI0BATENbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEIHEBHOMN
KU3HH, TaK U B MPO(HeCCUOHATBHOU IeATEIbHOCTH;

® 3HAKOMHT CO CHEUU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJIJa HA €IWHCTBO NPUPOABI W YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM J3TalloM B
(OpMHUPOBAHNHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4aIOIIHUXCS;

® CrHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPHUPOAE, K YEIOBEKY, BHOCHT CBOW BKJIAJl B DKOJOTHYECKOE OOpa3zoBaHUE
00yJaroImMXxcs.

JlanHble HampaBJIeHUS B OOYYCHHH XUMHUU OOCCIECUMBAIOTCS CHEIU(MUKON COMEP KaHMS
y4eOHOTo TpeaMeTa, KOTOPBIM SIBISETCS IMEJarornyecky aJarTHPOBAHHBIM OTpPaKEHHEM
0a30BOI HAYKH XMMHH Ha ONPEIETEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4arolMMHUCS CUCTEMbI NEPBOHAYANBHBIX MOHITHUM XMMHH, OCHOB HEOPTraHUYECKON



XUMHUU U HEKOTOPBIX OTAEIBbHBIX 3HAYNMBIX MIOHATUI OPraHU4YECKON XUMMUH.

CtpykTypa coaep:KaHHs IPOrpaMMbl IO XUMHUH C(POPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ uzydyeHuro. CopeprkaHue CKIIAIbIBACTCA U3 CUCTEMBI TOHATUH O XUMUYECKOM
HJIEMEHTE U BEIIECTBE U CHUCTEMBI MOHATHM O XMMHUYECKON peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHM30BaHBI [0 MPUHLHNITY ITOCJIEI0BATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETHYECKUX ITPEICTABICHUNA PA3HOTO YPOBHSL:

® AaTOMHO--MOJIEKYJISIPHOTO YYEHMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

e [lepuommueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

® YUYEHHUs O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

® [IPEICTaBICHUNA 00 JIEKTPOJIUTUYECKON AUCCOLMALIMH BEIIECTB B pACTBOPAX.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IOJYYEHHBIX M
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEA0BATENbHO OT OJHOTO YPOBHA K JpPyromy,
BBINOJIHSASA (QYHKIUU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEN
IPaKTUYECKOTO IPUMEHEHUS U NIOJyYECHHS NU3y4aeMbIX BEIIECCTB.

OcBoeHue mnporpaMMmbl MO XMMHUU CIOCOOCTBYET (OPMHPOBAHUIO MPEICTABICHUS O
XUMHAYECKON COCTABJISIIOIIEH HayYHOM KapTUHBI MUpPA B JIOTHUKE €€ CUCTEMHOW IPUPOMBL,
LIEHHOCTHOT'O OTHOLIEHUS K Hay4YHOMY 3HAHHUIO M METOJaM I[O3HaHWs B Hayke. M3ydeHue
XMUMHHU TPOUCXOJUT C MPUBJICUYECHUEM 3HAHUHN U3 paHEe U3YYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxpyxaromuii MUp», «bruonorus. 5—7 kimacce» U «dusuka. 7 Kimace».

[Ipy WM3yyeHUM XMMHUU NPOUCXOIUT (POPMHUPOBAHME 3HAHUN OCHOB XMMHUYECKOW HAYKH
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajadya y4eOHOTO IpeaMeTa COCTOUT B
(GhOpMUPOBAHUM CUCTEMbI XUMHUECKHUX 3HAHUN — BaKHEUINX (DaKTOB, TOHSATHH, 3aKOHOB 1
TEOPETUUYECKUX TOJIOKEHUM, TOCTYMHBIX OO0OOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa,
A3bIKa HAYKH, B TPUOOLIEHUU K HAYYHBIM METOAAaM IO3HAHMS MPU U3YYEHHH BELECTB U
XUMHUYECKUX peakuui, B (HOpPMHUPOBAHMM M PA3BUTHUM IMO3HABATENBHBIX YMEHUH U HX
NPUMEHEHUU B Yy4eOHO-TIO3HABaTEJIIbHOM U yueOHO-MCCIEe0BATEeNIbCKON JIeATEIbHOCTH,
OCBOEHHUU MpaBUJI O€30I1aCHOr0 0OpaIEeHHsI C BEIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipy u3yuyeHHH XMMHUHM HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUSl BAXKHOE 3HAUYCHUE
npUOOpeNH Takue LI, KaK:

¢ (GOopMHPOBAHNE UHTEIUIEKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEUICHHUM, CTIOCOOHON aJanTHpOBAaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HHU;

® HaIpaBJICHHOCTb OOyYEHHsS Ha CHUCTEMaTHYECKOe NpHOOIIeHHE OOydaroumxcs K
CaMOCTOSITEJIbHOW  TO3HABATEIBbHOM  JIEATEIIBHOCTH, HAy4YHbIM METOJaM IIO3HAHMS,
bopMHpYIOLITIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

e o0ecreuyeHre YCIOBHH, CIIOCOOCTBYIOIIUX MNPUOOPETECHUIO OOYYaIOLIUMUCS OIIbITa
pa3zHo00pa3HOM e TEIbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJITFOUEBbBIX
KOMITETEHLINI ), UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE IS PA3JIUYHBIX BUIOB JI€ATEIbHOCTH;

¢ (opmupoBanue oO1IeH PYHKITMOHATIEHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YuCcie YMEHUN OOBSACHATh U OLIEHUBATH SIBJICHUS OKPY’KaIOILEro MUpPa, UCIIOJIb3Ysl 3HAHUS U
OMBIT, MOJyYEHHblE NPHU H3YYEHUHU XHUMHUHU, NMPUMEHATh UX IPU PEIICHUU NpoOJIeM B
IIOBCEHEBHOM )KM3HU U TPYAOBOU IEATEIbHOCTH;



¢ (popmupoBaHue y 00y4aronuxcsi 'yMaHUCTHUECKUX OTHOILICHUM, TOHUMaHUS LIEHHOCTH
XUMHUYECKUX 3HAHUU JUIsl BBIPAOOTKU HKOJIOTHYECKHU LEJIECO00Pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LIESAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOUIEN ITPUPOJHOU
cpesl;

® pa3BUTHE MOTHBAIUU K O0YUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIig U HANIPaBIECHHOCTH JIaJIbHEHIIIET0 O0yUEHHUS.

OO11ee YnCiIO YacoB, OTBEACHHBIX JJI U3yUEHHUsI XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanmsi, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2 gaca B HEJeN0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIETIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMUYECKUE TOHATHS.

[Ipenmer xumun. Ponp XxuMuM B KM3HM 4elioBEKa. XUMHSI B CUCTEME HayK. Tena m
BemlecTBa. du3nyueckue CBOMCTBA BENMIECTB. ATrperaTHoe COCTOssHUE BeulecTB. [loHsATHE O
METO/IaxX MO3HaHUA B XUMUHU. YucThle BeniecTBa U cMecu. CriocoObl pa3iesieHus CMECei.

ATOMBI M MOJEKYJbl. XHUMHUYECKUE HIeMEHThl. CUMBOJIBI XUMHUYECKUX BJIEMEHTOB.
[IpocThle U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumudeckas (popmyna. BaJaeHTHOCTP aTOMOB XHUMHUYECKHX OJEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcocTaBa BemecTB. OTHocuTenpHass artomHas Macca. OTHOcHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Monb. Monsipaas macca. B3auMOCBsI3p KOIMYECTBA, MACChl U
YUCa CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuétsl mo ¢hopmysiaMm XUMHUYECKUX COCTUHECHUIA.

Ou3NYeCKUe U XUMUYECKHE SIBIICHHMS. XHUMHUYECKas pEaKUuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XHUMHUYecKkue ypaBHeHUs. Kiaccudukamuss XUMUYECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEHUs, 3aMeleHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

® 3HAKOMCTBO C XMMHUYECKOW MOCYyA01, IpaBuUiIaMu pabOThl B Ta0OpaTOPUU U MPUEMAMU
oOpaiiieHus ¢ 1abopaTOpPHBIM 000PYI0BAHUEM, U3YUEHUE U ONKUCaHuEe (PU3NUECKUX CBONCTB
00pa3lioB HEOPraHUYECKUX BEIIECTB, HAOMOneHHEe (HU3nUecKuX (TUTaBJICHUE BOCKA, TasHUE
JbJa, paCTHPAHUE caxapa B CTYNKE, KATIEHWE U KOHJIEHCAIUS BOJIbl) U XUMUYECKHX (TOpEeHre
CBEUHM, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AaMMOJACHCTBUE MeJIa C KUCIOTOM) SBJICHUMH,
HAOJIOJICHUE U ONMUCAHHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX pPeakiuil (paszyioKeHue
caxapa, B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3loKeHHUE THAPOKCHUIIA
meu (1) mpu HarpeBaHuu, B3auMOICHCTBUE XKele3a ¢ pacTBopoM cosid meau (1), uzyuenue
CIOCOOOB pa3/ieNieHuss CMecel: C TOMOIIbI0 MarHuTa, (UILTPOBAHHE, BHINIAPHBAHUE,
TUCTWLISLUSI, XpoMarorpadus, MpOBEICHUE OYUCTKA TMOBAPEHHON COJM, HAOIIOJCHUE U
OIMCAHUE PE3YJIbTATOB MPOBEACHUS ONbITA, UIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHSI MACCHI,
CO3JIaHUE MOJIeTiel MOJIEKYJ (IIapOCTEPKHEBBIX).

Baxueiimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopong — 31€MEHT M POCTOE BEIIECTBO.
Haxoxzaenue kuciopoaa B Tpupoje, (puznueckue M XUMHUUECKHE CBOMCTBA (peakiuu
ropeaus). Oxcuapl. Ilpumenenue kuciopoga. CrnocoObl TOJyYEHUS KHUCIOpOJa B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
ATOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TemoBolt 3(h(PEeKT XUMHUYECKON peakIuu, TEePMOXHUMHUYECKHME YpaBHEHHS, 3K30- U
SHJOTEPMHUYECKUE pPEaKUU. TOIMIMBO: yrojb U METaH. 3arpsi3HEHHE BO3yXa, YCUJIICHUE
NapHUKOBOTO A (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bomopon — »smemenT m mpoctoe BemectBo. Haxoxaenue Bomopoaa B HOpuUpPOJE,
bu3MYecKue 1 XUMUIECKHUE CBONCTBA, MPUMEHEHHE, CITOCOOHI moTyueHus. KucmoTs! u comm.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue cBoKMCTBa BoMbl. Boma kak pactBopurenb. PactBopel. HackllieHHbIE 1



HEHACBIIIEHHbIE PACTBOPHI. PACTBOPUMOCTH BELIECTB B BoAE. MaccoBas 0Js BELIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOJbI. OCHOBaHUs. PoJib pacTBOPOB B IPUPOJIE U B )KU3HU
yenoBeka. KpyroBopoT Bosl B pupoAe. 3arps3HEHNE NPUPOAHBIX BoA. OXpaHa U OUMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss neopranuyeckux coeauHeHuit. Oxcuabl. Knaccuduxarms okcumaos:
coneoOpa3ymomue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U  HeCcoJeoOpasyrolIue.
Homenknatypa okcuaoB. Pu3NUECKHE M XHUMHYECKHE CBOMCTBA OKCUIOB. [lomyudeHwue
OKCH/JIOB.

OcHoBanusi. Knaccudukaiusi OCHOBaHUN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBanuii. ®u3ndeckue 1 XUMUYECKHUE CBOMCTBA OCHOBaHM. [lonyuenue
OCHOBAHHU.

Kucnotsl. Knaccudpukanus kucnot. Homenknatypa kucior. @u3nueckue 1 XUuMUYECKUE
cBoicTBa KUCIOT. P aktuBHOoCcTH MeTasuioB H. H. bekerosa. [1onyuenue Kucior.

Comu. Homenknarypa coneid. Ouszndeckre u XuMu4Ieckue cBoicta coneu. [lomyuenne
coJei.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUM.

Xumuueckuii IKCnepumenm:

® KAaueCTBEHHOE OIPEACICHUE COJEpPKAHUS KHUCIOpPOJa B BO3AyXe, IMOJYYCHHUE,
coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/1a, HAOII0IeHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJAOM M YCJIOBUSI BOSHMKHOBEHHUSI M TpEKpalleHUs] TopeHus (moxkapa),
O3HAKOMJIEHHE C oOpas3llaMud OKCHJOB U OINHCAHUE UX CBOMCTB, MOJy4YEHHUE, COOMpAHHUE,
pacrno3HaBaHWE U U3YUYCHHE CBOMCTB BOJOpOja (rOpeHUE), B3aUMOJICMCTBHE BOJIOpPOAA C
okcugom meau (1) (Bo3MOXKHO HCIIONB30BaHNUE BUACOMATEPUATIOB), HabM0IeHHE 00pa3IioB
BEILIECTB KOJIMYECTBOM | MOJb, UCCIEIOBAHUE OCOOEHHOCTEM pPACTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU JTOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJbLI C MeTaulaMu (HaTpUEM MU KaJIbIIUEM)
(BO3MO>XHO HCITOJIb30BAHUE BUIEOMATEPUATIOB), UCCIIEOBAaHUE 00Pa3Il0B HEOPTAaHUIECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIIOICHNE U3MEHEHHU S OKPACKH MHINKATOPOB B paCTBOPax
KUCJIOT W IIeJoueld, uzydeHue BzaumojeiictBus okcuaa meau (ll1) ¢ pactBopom cepHoit
KUCJIOTBhI, KHCJIOT C METajUlaMH, PEakKiuid HEUTpaav3alHM, MOJTy4eHUE HEPACTBOPHUMBIX
OCHOBaHHW, BBITECHEHHE OJHOT0 MeTajjla JPyTMM W3 pPacTBopa COJIM, pEIICHHE
DKCIIEPUMEHTAIIBHBIX 33714 10 TeMe « BakHENIIne Ki1acChl HEOPTaHUYECKUX COCAUHECHUIN.

IHepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumMuyeckux iemenros . U.
MenaeneeBa.  CrpoeHume  aromMoB. XuUMH4YeCKass  CBsi3b.  OKHCIMTEJbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUN.

[lepBbie TOMBITKH KIaCCU(UKAIIMU XUMHUYECKUX dyeMeHTOB. [loHaTne o Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOr€Hbl, HTHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yroT aM(OTEpPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuomnueckas cucrema XxuMudeckux odiaeMmeHTtoB JI. W.
MenpeneeBa. Kopotkonepuoanas u jmHHonepuoaHas ¢popmbl [lepuonanueckoid cucteMbl
xumuueckux snemeHtoB . M. MenneneeBa. Ilepuonbl m rpynmnbel. Ou3ndeckuil CMbICIT
MOPSIKOBOI0 HOMEPA, HOMEPOB NEPUOAA U IPYIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHbIX snaep. M3orombl. OnekTpoHbl. CTpoeHue



AJIEKTPOHHBIX 000704YeKk aToMoB mepBbix 20 XUMUYECKUX 3JeMeHTOB l[lepromudeckoit
cucremsl J[. 1. MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO
B [lepnoanueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PAINyCca aTOMOB XUMUYECKUX AJIIEMEHTOB, METAJUTMYECKHUX
Y HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U IEPUOJIaM.

3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoi cUCTEMbl XUMHUUECKUX JIEMEHTOB
JUTA pa3BUTHUA HAyKU U npakTuku. [. 1. MenneneeB — yu€HbIN U rpakJaHUH.

Xumuueckass  cBsa3b.  KoBaneHTtHas ~— (monsipHas WM HEMOJSIpHasi)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucieHus. OKHUCIHUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccs
OKHUCJICHHS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHHEe OOpas3IoB BEIIECTB METANIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THUIIPOKCHIA
[IMHKA C PaCTBOPaMU KUCIIOT U I11€JI0YEH, MPOBEICHUE OMBITOB, UILUTFOCTPUPYIOITUX IPUMEPHI
OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuit  (ropeHue,  peakiuuu  pas3jioKeHUs,
COCTUHEHHUS ).

Mescnpeomemnbnie ceasu.

Peanu3zannsi MeXNpeIMETHBIX CBS3€H MPU MU3YUYEHUHU XUMHUHU B § KJIACCE OCYIIECTBISETCA
yepe3 UCIOIb30BaHUE KaK OOIIMX E€CTeCTBEHHO--HAYYHBIX MOHSTHH, TaK U TOHSTHUH,
SIBJISIIOIIUXCS. CUCTEMHBIMU JIJIs1 OT/ACJIBbHBIX MPEAMETOB €CTECTBEHHO--HAYyYHOTO IIHUKJIA.

OO1Me ecTeCTBEHHO--HAYYHBbIE TOHSTHS: HAy4YHBIM (DaKkT, rumoresa, TEOpHs, 3aKOH,
aHaNW3, CHUHTE3, KJIacCUPUKALMs, TEPUOAUYHOCTh, HAONIOACHUE, DKCIEPUMEHT,
MOJICTUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: maTepusi, aToM, DOJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUJI, HW3OTOIbI,
PaIMOaKTUBHOCTb, MOJICKYJIA, SJIEKTPUUYECKUM 3apsl, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHHME BEIIIECTBA, ra3, ((U3NUECKHEe BETUINHBI, EAUHUIIBI U3MEPEHUS, KOCMOC, TIJIAaHETHI,
3BE31161, CoJIHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpANbI, TOPHBIE TOPOABI, IOJE3HbIE
MCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHUYECKAS] PeaAKLMSL.

[Tepuonnueckuii 3akoH. Ilepumomuueckas cucrema xumMudeckux snemeHTtoB I, .
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XHMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KAIbIMA U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM HJIEMEHTOB B [leprnoanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemIeCTBA: BHUIbl XUMHYECKOW CBSI3U. THUIBI KPUCTAIIMUECKUX PELIETOK,
3aBHCUMOCTbH CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU
CBSI3H.

Knaccudukanys v HOMEHKIATypa HEOPraHUYECKHX BEIECTB. XMMUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COEAMHEHHM, TEHETUYECKAs
CBSI3b HEOPraHUYECKUX BELIECTB.



Knaccudukanuys XuMu4ecKrux peakuil o pa3iInyHbIM MpU3HaKaM (TI0 YUCITY U COCTABY
YYaCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, M0 U3MEHEHHUIO0 CTeneHen
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, IO 00OPaTUMOCTH, IO YYaCTHIO KaTalnu3aTopa). JK30- U
HAOTEPMUYECKUE PEAKLINH, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTe o ckopocTu xumMHueckor peakiuu. [lonstue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTE€HHBIX M TFeTepOreHHBbIX peakiusax. [loHstue o
karanu3e. lloHsATHE O XUMHUYECKOM paBHOBecHH. PaKTOphI, BIHUSIOIIME HA CKOPOCTbH
XUMHUYECKON PEAKIUU U TOJ0KEHHE XUMUYECKOIO PAaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIUHU, 3JEKTPOHHBIA OanaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBLHOU peaKUnH. CocraBienue YpPaBHEHUM OKHUCJIUTEIBHO--
BOCCTAaHOBUTEJBHBIX PEAKIIUHN C UCTIOJIb30BAHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust 3JIEKTPOIUTUUECKON TUCCOUMAIUU. DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBIL,
aHUOHBI. MexaHu3M JUCCOIMAIMM BEIIECTB C Pa3JIMUYHBIMU BUIAMU XHMHYECKON CBSI3H.
Crenenp qucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu monHoro oomeHa. YcinoBusi IpOTEKaHUS peakIuii HOHHOTO 0OMeHa, MOJHbIC U
COKpAaIllEHHbIE NOHHBIE YpaBHEHUS peakuuii. CBOMCTBa KUCIOT, OCHOBAaHUM U COJIEM B CBETE
MPEICTABICHUN 00 3JIEKTPOJIUTUYECKON aucconuanui. KauecTBeHHbIE peakliuid Ha MOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJESIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHUX BEIIECTB —
METaVIOB M HEMETAUIOB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUJa HATpuUs),
UCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PeakUuuy OT BO3JAECUCTBUS Pa3TUUHBIX
(akTopoB, HCCIEIOBAHHUE DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB, IMpolecca
JUCCOLIMAIIMU KUCTIOT, EeN0oYel U coiel (BO3MOMXHO HMCIOJIb30BAHUE BUAECO MAaTEPUANIOB),
MIPOBEJICHNUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa
(oOpa3oBanue ocajka, BbIJEICHUE Ta3a, 00pa30oBaHUE BOJbI), OMBITOB, WIUTIOCTPUPYIOIINX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUMi (TOpeHHE, peakluuu pa3iokKEHUs,
COEIMHEHMSI), pAClO3HABAHUE HEOPraHWYECKUX BEIIECTB C IOMOILIBI0 KAaueCTBEHHBIX
peaKkuuii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aa4.

HeMmeTaJibl 1 MX COeIMHEHUS.

OOmast xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
creneHu okucienus. CtpoeHne u (puU3MUECKre CBOMCTBA MPOCTHIX BELIECTB — TaJIOr€HOB.
XUMHUYECKHE CBOMCTBA Ha MpUMEpe XJIopa (B3auMOJCHCTBUE C MEeTaJlJIaMU, HEMETaJIaMU,
miesioyamu). XaopoBoaopond. ConsiHas KUCIOTAa, XMUMHYECKHME CBOMCTBA, IIOJNyYEHHE,
npuMeHeHue. JlercTBue XJopa ¥ XJOPOBOJOPOJA HA OpPraHW3M 4ellioBeKa. BaxnHenine
XJIOPUJIBI M X HAXOXKJIEHUE B IPUPOJIE.

Oo6mast xapakrepuctuka s31aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe CTeNeHH okuciaeHus. CTpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa W Cephbl. AJUIOTPOIHBIE MOAU(MUKAIUU KUCIOpOAa U Cepbl. XUMHYECKUE
cBoricTBa cepbl. CepoBOIOPOI, CTPOCHHE, (PU3MUECKHE U XUMUYECKHE CBOMCTBA. OKCHIIBI
cepbl KakK MPeJICTABUTEN KUCIOTHBIX OKCUIOB. CepHas KUCI0Ta, PU3NYECKHE U XUMUYECKUE
cBOMcTBa (0OIIME Kak MpeICTaBUTEN Kiacca KUCIOT U crnenuduyeckue). XUMUYECKUE
peakuuy, JIeKauMe B OCHOBE IMPOMBIIUICHHOIO CIOCO0Aa MOJYyYEHHS] CEPHOU KHUCIOTHI.



[Tpumenenue cepHoit kucaoTbl. Conu CEpHOM KMCIIOTHI, KAaUeCTBEHHAs peaklys Ha cynbdar-
MoH. Haxoxnenue ceppl M €€ COCAMHEHUM B TMPUPOJAE. XHUMHUUYECKOE 3arpsi3HEHUE
OKpY’KaloIllel Cpellbl COENMHEHUSIMU Cephbl (KUCIOTHBIE JTOKIU, 3arps3HEHUE BO3AyXa U
BOJOEMOB), CITIOCOOBI €r0 MPEJOTBPAILCHUS.

OOmast xapakTepucTHka 3JIeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTPAaHEHHE B NpUpOne, (PUIUUYECKUE U
XUMHUYecKkue cBoiicTBa. KpyroBopor azora B mpupoge. AMMHUAK, €ro (PuU3MUECKHe U
XUMHUYECKUE CBOMCTBA, MoyiydueHHe M mnpumeHeHue. Coiid aMMOHHUSA, UX (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MpUMeHEeHHEe. KauecTBeHHas peakiusl Ha HOHbl aMMOHUSA. A30THas
KHCTIOTa, € MoTy4YeHne, PU3NIecCKue 1 XUMUUECKHe CBOMCTBa (00IIMe Kak IpeacTaBUTeNs
KJ1acca KUCJIOT U cnernuduueckue). McnonapzoBanue HUTPATOB U COJIEH aMMOHHSI B KAUeCTBE
MUHEpaIbHBIX YA00peHU. XUMHUYECKOE 3arps3HEHUE OKPY KAIOIIEH cpeibl COSAMHEHUSIMU
a3oTa (KUCJIOTHBIE [JOKIU, 3arps3HEHUE BO3yXa, NOUYBbl U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu (ocdopa, Guznueckue M XUMUYECKHe cBoMcTBa. OKcua
docdhopa (V) u dochopnHas kuciora, Gpu3nyeckrue U XUMUYECKUE CBOMCTBA, MOTYUYCHHUE.
Hcnonp3oBanue ¢pocdaroB B KAUECTBE MUHEPAIbHBIX YA00pEHUH.

OoOmas xapakrepuctuka 31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHbIE  CTENEHM  OKHUCIEHUs.  YIIIEepoJ,  aUIOTPONHBIE  MOJAU(DUKAIINH,
pacnpocTpaHeHue B Mpupone, (U3HYECKME U XHUMHYECKHME CBOWCTBa. AjcopOuus.
Kpyrosopor yriepona B mpupoae. OKcuibl yriepona, UX (PU3HUECKHE U XUMHUYECKUE
CBOMCTBA, NEHUCTBHE HA JKUBBIC OPraHU3MBI, IOJYYEHUE U IPUMEHEHHE. DKOJIOTMYECKUE
npoOiemMbl, CBsizaHHbIE ¢ Ookcugom yriaepona (IV), rumoresa rinobGanbHOrO MOTEIICHUS
KJIMMaTa, NapHUKOBBIN 3(hPeKT. YTonbHas KUCI0Ta U €€ COU, X PU3HUECKHE U XUMUYECKUE
CBOMCTBa, IMOJy4YeHUE U TmpuMeHeHue. KaudecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIJIEHHOCTH U CEIBCKOM XO3SIICTBE.

[TepBoHayasbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHMSX yriepoja
(MeTaH, 3TaH, 3TWUJIEH, AlleTWJIEH, ATAHOJ, TJIMIEPUH, YKCyCHas Kuciota). [IpupoaHbie
MCTOYHUKH YTIJIEBOJOPOAOB (yrojib, MPUPOIHBIN ra3, HEPTH), MPOAYKTHl X NEpepadOTKu
(6eH3uH), UX poJib B OBITY W MNPOMBINUICHHOCTH. [IOHSITHE O OMOJIOTMYECKH Ba)KHBIX
BEIIECTBaxX: )KUpax, OelKax, yrieBoJax — U UX pOJId B JKU3HU YeloBeka. MarepuaabHOe
€MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COECIUHEHU.

KpemHunii, ero ¢usndeckue W XUMUYECKHE CBOMCTBA, TMOJYyYECHHE U TIPUMCHCHHE.
Coeaunenust kpemHusi B npupoje. O0mue mnpeacraBienuss o6 okcune kpemuus (1V) u
KpeMHueBor kucnote. CHUIMKaThl, MX MCHOJb30BaHHE B OBITY, B IPOMBIIUICHHOCTH.
Baxkneiiimme cTpouTenbHble MaTepuaibl: KEpaMHuKa, CTEKJIO, IIEMEHT, OETOH, KeNe300€TOH.
[TpoGyieMbl 0€30MacHOTO HKCIOJIb30BAHUS CTPOUTENBHBIX MAaTEpHUajioB B IOBCEIHEBHOM
KHU3HH.

Xumuueckuii IKCnepuMenm:

® U3yuyeHHE O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI,
MPOBEICHUE KA4YEeCTBEHHBIX pPEaKIMi Ha XJIOPUA-UOHBI M HAOJIIOJEHUE NPHU3HAKOB MX
NPOTEKAHUs, OMBITHI, OTpaKaolue GU3NIECKUE U XUMUYECKUE CBOWCTBA TaJIOTEHOB U MX
COEIMHEHMI (BO3MOXHO HCIIOJNB30BAHHE BHIEOMATEPUAIOB), 03HAKOMJIEHHE C 0OpaslaMu
XJIOPHUIOB (TaJIOT€HUI0B), 03HAKOMIIEHHE C 00pa3liaMH CEpbI U €€ COeTUHEHUSIMHU (BO3MOXKHO



WCIIOJIb30BAHUE BHUACOMATEpPUAJIOB), HAOJIOJCHHWE TIpollecca OOYyIJIMBaHUSI caxapa TOJ
JNEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTBI, HM3y4EHHUE XWMHMUYECKHX CBOWCTB
pa30aBIEHHON CEpHOM KHCJIOTHI, MPOBEACHUE KAYECTBEHHON peakiuu Ha Cyib(aT-uoH U
HaOJI0ICHUE TTPU3HaKa e€ MPOTEKaHUs, O3HAKOMJICHUE ¢ (PU3NYECKUMHU CBOMCTBAMHM a30Ta,
dbochopa m UxX coenrHEHUN (BO3MOXKHO HMCIIOJIb30BaHHE BHCOMATEpPHAIOB), 0Opa3amMu
a30THBIX U (HOCHOPHBIX yIOOpEHUI, MOTydeHne, COOMPaHKe, PAcIIO3HABAHUE U M3yUYCHUE
CBOWCTB aMMUaKa, MPOBEJICHHE KAYECTBEHHBIX PEAKIIMA HA MOH aMMOHUS U PocdaT-uoH U
W3YYEHHE NPU3HAKOB HMX NPOTEKAaHUS, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHOM a30THOMU
KHUCIIOTBI C MeEbI0 (BO3MOXKHO HCIIOJIb30BAHHUE BHUICOMATEpPUAJIOB), M3yUYEHHE Mojeei
KPUCTAJUIMYECKUX PEIIETOK aniMasa, rpadura, QysuiepeHa, 03HAaKOMJIEHHE C IPOILECcCOM
afcopOIUK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa,
MOJy4YeHHUE, COOMpaHHWE, pACIlO3HABAHUE W M3YYCHHUE CBOWCTB YIJIEKUCIOTO Trasa,
MIPOBEICHUE KAYECTBEHHBIX PEaKIIMil Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYCHUE MPU3HAKOB
UX IPOTEKaHUsl, O3HAKOMJICHUE C MPOAYKLIMEN CUIMKATHOW MPOMBILIICHHOCTH, PELICHUE
SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaKHEHIIne HEMETAUIbl U UX COCUHEHUS.

MeTasuibl 1 X COCTUHEHMUS.

OO6miast XapakTepUCTUKAa XUMHUYECKUX OJJIEMEHTOB — METaJUVIOB HAa OCHOBaHUU HX
nonoxenust B Ilepmoamyeckoint cucreme xumuyeckux sneMeHToB [[. M. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTamnueckas CBSI3b M METAIUIMYECKAS
KPUCTAJUTMYECKas PEIIETKA. DICKTPOXUMHUYECKUH Psifl HATPSHKEHUN MeTauioB. Ousnueckue
U XUMHUUYECKHE CBOMcTBa MeTauioB. OOmue crnocoObl moiaydeHus: MetauioB. [lonsarue o
KOPPO3HUH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U MMPOMBIIIIICHHOCTH.

[Ilenounslie MeTasuIbL: OJI0KEHKE B [lepnoanyeckon cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHUE UX aTOMOB, HAX0XAEHUE B Tpupoae. Du3ndeckue u XuMHIEeCKUe
cBolicTBa (Ha mpuMepe Hatpus M Kaius). OKCUIBI U THUAPOKCUILI HATPUS W KaJus.
[IprumeHeHne WEeaT0YHbIX METAJUIOB U UX COCIUHEHUM.

[IlemoyHO3EeMENBHBIE METAUIBI MAarHuii M KaJlblUi: TojoxeHue B llepmomnueckoit
cucteMe xuMnuueckux 3neMmeHToB 1. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKICHUE B
npupone. Ddusznueckne W XUMHYECKHUE CBOMCTBA MAarHus W Kaubliud. Baxueimue
coeMHEHUs] Kalblusl (OKCHM, THAPOKCHUI, coiH). JKECTKOCTh BOJIBI M CIOCOOBI €€
YCTpPaHECHUS.

Amomununii: nonoxenue B Ilepuogumueckoil cucteMe XuMuueckux siemMeHTtoB J[. U.
MenpeneeBa, CTpo€HHE aTOMa, HaxXOXJACHHWE B mpupoje. Duzndyeckue U XUMHAUYECKUE
CBOMCTBA aTtOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCUIA U THIPOKCHIA ATTFOMUHHUS.

Kenezo: monoxenue B Ilepumomudeckorl cucreMe XUMUYECKUX diiemMeHToB [J[. .
MenpaeneeBa, CTpoeHHE aTOMa, HaxOXJAcHHWE B mpupoje. Duzndyeckue U XUMHAUECKUE
cBoricTBa xene3za. Oxcunpl, ruapokcuasl u conm xkene3a (1) u xenesa (lll), ux cocras,
CBOMCTBA U NOJYYEHHUE.

Xumuueckuii IKcnepumenm:

® 0O3HAKOMJICHHE C OO0pa3llaMd METAJJIOB M CIUIaBOB, UX (U3MUYECKUMHU CBOWCTBAMH,
W3YUYEHHE PE3YIbTATOB KOPPO3UU METAJLIOB (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPUATIOB),
OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHJA KalbliUd W HATpus C BOAOH (BO3MOXKHO



WCIIOJIb30BaHUE BUIACOMATEPUATIOB), HUCCIEAOBAHUE CBOMCTB KECTKOW BOABI, Mpoliecca
TOpPEHHS JKelie3a B KUCIOPOe (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUANIOB), MPU3HAKOB
NPOTEKAHUs KAUeCTBEHHBIX PEaKLUi Ha MOHBI: MarHUsl, KaJbIHsl, ATIOMUHHS, IIUTHKA, KeJe3a
(I u xxenesza (1), meau (11), HaGmMrOAEHNE U OIUCAHKE TPOIICCCOB OKPAIIMBAHUS TIAMEHU
WOHAMHU HaTpus, Kaluig W Kalblugd (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHAA AalIOMUHUS W TUAPOKCHIA IIMHKA,
peleHne SKCIepUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxxHeilre MeTaibl U X COSTUHEHUS.

XuMHA 4 OKPYKAKIIas cpeaa.

BemiectBa u Matepuaibl B TOBCEIHEBHOM *KU3HM YelloBeKa. be3omacHoe UCmoab30BaHue
BEIIECTB U XMMHUYECKUX peakiui B ObITy. IlepBas momolinb Npu XUMHUYECKHUX OXKOTrax U
OTpaBJICHUSX.

XUMUYECKOe 3arps3HEHNE OKpY KaloleH cpeibl (TpeiesibHas TOMyCTUMAasi KOHIIEHTpalus
Beniects, nanee — [1/1K). Pons XxuMuu B pemieHu# 3K0JI0THUYECKUX IPOOIIEM.

Xumuueckuii IKCnepumeHm:

u3ydeHre o0pa3IoB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEPHATIBI).

Mesicnpeomemmuoie cea3u.

Peanusanust MeXIIpeIMETHBIX CBSI3€ IPU U3YYEHUH XUMUU B 9 Kitacce OCyIECTBISIETCS
Yyepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, Tak M MOHSITHM,
SBJISFOLUXCSI CHCTEMHBIMHU JUISL OTZIEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC TOHATHUA: HAy4HBIH (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHaln3, CHHTE3, KJacCHU(HUKaAIuUs, TMEepUOJAUYHOCTh, HAOIIOJEHNE, OSKCIEPUMEHT,
MOJICJIMPOBAaHUE, W3MEPEHUE, MOJIElb, SBJICHHWE, NApPHUKOBBIA 3PQEKT, TEXHOJIOTHUS,
MaTepuaibl.

®dusuka: Mmarepus, aToM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWJ, H3O0TOIbI,
PaMOAaKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUA 3apsiyi, MPOBOJAHHMKH, TMOIYIMPOBOIHHKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHIE BEIECTBA, a3,
pacTBOp, PacTBOPUMOCTb, KpUCTa/NIMUYecKass PElETKa, CIUIaBbl, (U3NYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHUs, KOCMUUECKOE POCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢otocunTe3, apixaHue, ouocdepa, s3KocucTeMa, MUHEPAIbHBIE YA0OPEHMUS,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE TOPOABI, IOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO o0OIIero oOpa3oBaHUA
JOCTHTAIOTCSI B XOJ€ OOyYeHHs XWMHH B €IWHCTBE Y4YEOHOW H BOCHHUTATEIHLHOMN
JEATEIBHOCTH B COOTBETCTBUHU C TPAAUIMOHHBIMU POCCHUMUCKUMH COLMOKYJIBTYPHBIMU M
JTyXOBHO-HPABCTBEHHBIMHU 1IEHHOCTAMM, MPUHATHIMU B OOIIECTBE MpPaBUJIAMU U HOpMaMu
MOBEACHUS U CIOCOOCTBYIOT IMpOIIECCAM CAMOIIO3HAHMS, CAaMOPA3BUTHUSL U COIMAIM3AIUU
00yJaronuxcsl.

JInyHOCTHBIE pE3yNbTaThl OTPAXXalOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMHN U pACIIMPEHUE ONBITA JEATEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTO BOCTINTAHUSI:

® [[CHHOCTHOTO OTHOIICHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HAaCJICJIMIO0, IOHUMAaHUsl 3HAUYCHUS] XMUMHUYECKONW HAyKW B JKM3HU COBPEMEHHOTO
00111eCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOU MHPOpMAIIMEH O IEPEAOBBIX JOCTHKCHUSIX
U OTKPBITUSAX MUPOBOU U OTEUECTBEHHOM XMMUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX
00 ycTpoiicTBe MUpa U OOIIECTBA.

2) TPaKIAHCKOT0 BOCTIMTAHMUS:

® MIPEJCTABJICHUSI O COIMANIbHBIX HOPMAaX W MpaBUJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE, KOMMYHHMKATHBHONW  KOMIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOM,
y4e0HO-MCCIIeIOBATEIHCKON, TBOPUECKON W JIPYruX BUIAX ACATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEILHOCTH MPHU BBHIMOIHEHUH Y4€OHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUUM XUMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEeMJIEHHUS K B3aMMONOHUMAHHMIO W B3aUMOIIOMOIIM B TIpoOIlecCCE HATOM y4eOHOM
JEATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M MOCTYIKH CBOMX TOBapHIIEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYITKOB.

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

® MHUPOBO33PEHYECKHE TMPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW peakIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIONINE OCHOBY IS
MOHMMAHUSl CYIIHOCTHM HAy4YHOWM KapTHHBI MHUpa, TMPEJICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AMMOCBS3AX Ye€JIOBEKa C MPUPOJHOU CpeloH, O
POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

® T03HABATEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA MOJYYCHHE HOBBIX 3HAHUU MO XHMHH,
HEOOXOMUMbIE 1T OOBSICHEHHS HAOIIOAACMBIX IMPOIIECCOB M SIBJIICHUMN, MO3HABATEIBHOM,
WH()OPMAIIMOHHOW U YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHHOM
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JHUTEpATypOH, JOCTYNMHBIMU TEXHUYECKUMHU
cpencTBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA,

e yHTEpeC K 0OYYCHUIO M TTO3HAHUIO, JTIOOO3HATEIHPHOCTD, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOOOpPa30BaHMIO, MPOCKTHONW M HCCIEAOBATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHS OOyU€HHUsI B 1alIbHEHIIIEM.



4) ¢popMupoOBaHUS KyJbTYPHI 310POBbS:

® OCO3HAaHUE LEHHOCTU JKU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0POBbIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHUE IOCIEACTBUNA M HENPUATHE BPEIHBIX
NpUBBIYEK (YIIOTPEOJICHHUS ATKOTO0JIsl, HAPKOTUKOB, KYpPEHHUs ), HEOOXOANMMOCTH COOIIOICHHUS
npaBuJl OE30MACHOCTH MPHU OOpAIlIeHWH ¢ XUMUYECKUMHU BEUIECTBAMH B OBITY U peajbHOU
KU3HU.

5) TpyA0BOro BOCIIHTAHUSI:

® MHTEpEC K IPAKTUUECKOMY U3yUEHUIO NPOPECCHil U Tpyda pa3IuyHOro poja, yBaXKECHHUE
K TPYLy U pe3yjbTaTaM TpPYAOBOH NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUs
NPEeIMETHBIX 3HAHWH 10 XHWMHH, OCO3HAHHBIM BBHIOOP WHAMBHAYAJIBHON TpPaeKTOpUU
POAODKEHUS 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM, YCIEIHOM MPo(ecCHOHAIBHOMN AESITENbHOCTU
U pa3BUTHUA HEOOXOJUMBIX YMEHHUH, FOTOBHOCTb aJalTHPOBATHCS B MPO(eccrOHATbHOM
cpere.

6) IK0JIOrnYecKOro BOCIIUTAHUS

® DKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHMKY KU3HU Ha
3emJie, OCHOBE €€ CyIIeCTBOBaHMUs, IOHUMAaHKE [IECHHOCTHU 370pOBOro 1 6e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUYECKOMY
3/10pOBbIO, OCO3HAHNE LIEHHOCTU COOIIOACHMSI MpaBui 0€3011aCHOTO MOBEACHUS IIpU paboTe
C BEIIECTBAMH, @ TAKXKE B CUTYaIIUAX, YTPOXKAIOIMINX 37I0POBBIO M KU3HU JIO/ICH;

® CIOCOOHOCTH MPUMEHSTH 3HAHMS, MOJyYaeMble IPU HU3yYECHUH XUMHHU, IS PEHICHHUS
3a/1a4, CBSA3aHHBIX C OKPYXKAloIIeW TMPUPOAHOW Cpenoi, Iyl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KyJIbTYpbl, OCO3HAHUA TJI00aIBHOIO XapakTepa 3KOJOTHYECKUX MpodeM U
nyTel MX peleHUs] MOCPEICTBOM METOJ0B XHMHH, SKOJOTHUYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B MTO3HABATEIHHON, KOMMYHUKAaTHBHOM M COITMAILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTampeaMETHBIX Pe3yJbTAaTOB BBIACISIOT 3HAYUMBIE IS (hOPMHUPOBAHUS
MHPOBO33pEHUS OOIEHAyYHbIC TOHSATHUS (3aKOH, TEOpHS, IPHUHIIMII, THUIIOTe3a, (aKT,
cUCTeMa, MPOIECC, DKCIEPUMEHT U JPYroe.), KOTOpPbIE MCHOJIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YYE€OHBIX MpeAMEeTax M TMO3BOJISIOT HAa OCHOBE 3HAHUM M3 ITHUX MPEIMETOB
dbopMHpoOBaTh MPENCTABICHNWE O IIEJIOCTHOW HAyYHOW KapTHHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHble JeWCTBUSl (TI03HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYJISATHUBHBIC), KOTOPHIC
obecrieunBarOT (OPMHPOBAHUE TOTOBHOCTH K CAMOCTOSITEIPHOMY IUJIAHUPOBAHHUIO U
OCYIIIECTBJICHUIO Y4eOHOH e TETLHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIC y4eOHbIE 1CHCTBHUA.

ba3oBble JjornyecKkue 1eMCTBUSA:

® YMEHHS UCIIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUMU:
PacCKphIBaTh CMBIC XMMHUYECKHX TOHATHH (BBIACIATh HX XapaKTEpHbIE MPU3HAKH,
yCTAHABJIMBAaTh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMHU), MCIOJB30BaTh TMOHATHS JIJIs
0OBSICHEHUSI OT/ACNIBbHBIX (DAKTOB W SBJICHUM, BHIOMPATh OCHOBAHUS W KPUTEPUU MJIS
KJIacCU(UKAIIMA XUMUUECKUX BEIIECTB U XMMUYECKUX PEaKIui, yCTaHABIUBATh IPUUUHHO-



CJIEICTBEHHBIE CBSI3M MEXJYy OOBEKTAMH M3yU€HHUs, CTPOUTH JIOTHUYECKUE PACCYNKIACHUS
(MHIYKTUBHbBIE, J€AYKTHUBHBIE, [10 AHAJIOTHH ), J€IAaTh BbIBOJbI U 3aKIIOYEHUS;

® YMEHHE NPUMEHSTH B IIPOLIECCE IMO3HAHMS MOHATUSA (IPEIMETHBIE U METAIIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIM, UCIIOJIb3YyEMbIE B XUMUU, PEOOPA30OBBIBAThH IIMPOKO
OpUMEHSIEMbIE B XUMHUHU MOJICIbHBIE MPEACTABICHUS — XUMHUYECKUH 3HaK (CHUMBOII
AJIEMEHTa), XUMHUYecKasi (popMysia U YpaBHEHHE XUMHUYECKON peakluu — MpU pPElIeHUU
y4eOHO-TIO3HABATEIBHBIX 33/1a4, C YYETOM 3THX MOJEJBHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC PU3HAKH N3YYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIIHii, BEISIBIISATH O0IINE 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSA3H
Y IIPOTUBOPEYUHS B U3YyYAEMBbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbcKye 1eCTBUSA.

® YMEHHE KCIOIb30BaTh MOCTABICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a
TAaK)K€ B KAa4eCTBE OCHOBBI Uil (POPMHUPOBAHUSI TMIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

® TpUOOpETEeHHE OMbITA M0 MIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEACHUIO YUEHUYECKUX
HKCIEPUMEHTOB, yMEHHE HA0JII01aTh 3@ X0JI0M IIPOLIECCa, CAMOCTOSATEIBHO IPOTHO3UPOBATH
ero pe3ysbTaT, (GOopMyIHpoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yjibTaTaM HPOBEAEHHOIO
OMbITa, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJICIIAaHHON padoTe.

Pabora ¢ unpopmaunmeii:

e yMEHHUE BBIOMpaTh, aHAJU3UPOBATH M HMHTEPHPETHPOBATH MHPOPMALMIO Pa3IAYHBIX
BUJIOB U (POPM MPEJCTABICHUS, MTOIYIAEMYIO U3 PA3HBIX HCTOYHUKOB (Hay4HO-TIOMYJIApHAs
JaUTepaTypa XUMHYECKOIO COJEpKaHus, CIpaBouyHble mocoOus, pecypchl WHTepHera),
KPUTHYECKH OLICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMaLIHIO;

® yYMEHHE MPUMEHATH Pa3Iu4yHbIe METO/IbI U 3aMPOCHI IPH MOUCKE U 0TOOPE HHPOpMaLUU
Y COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIMMBIX JJIsl BHITIOJIHEHUS y4€OHBIX U MO3HABATENbHBIX
3alady  ONpeNeN€HHOro THMa, MPUOOpETeHHe OmbiTa B O0JACTU  HCIHOJIb30BaHUSA
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJeHUE KYyJIbTypOll aKTHUBHOTO
UCIIOJIb30BaHUS Pa3IMUHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO
(dopMy mnpeacTaBiaeHUs UHPOPMALIMKM U WUTIOCTPUPOBATH PEILIaeMble 33Ja4l HECIO0KHBIMU
CXeMaMu, AuarpaMmmaMu, ApyruMu popMaMu rpa@uky U uX KOMOMHALIUSIMU;

® YMEHHME MCIOJIb30BaTh U AHAIM3UPOBATH B Mpoliecce YUEOHOW M MCCIeI0BATEIbCKON
NEeATEIbHOCTH HMH(MOpPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SCTBA U
TPaHCIIOPTa HA COCTOSIHUE OKPY’KAOIIEeH MPUPOIHOM CPEbI.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:

e yMEHMsS 3aJaBaTh BOINPOCH (B XojA€ Auanora U (WiM) AUCKYCCHUHU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIUPOBATH CBOM MNPEIIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEIOKEHHOU 3a/1a4u;

® YMEHHUS MNPEACTAaBIATh IOJYYEHHBIE PE3YyJbTaThl MO3HABATEIBHON NEATEIBHOCTH B
YCTHBIX M MHCBMEHHBIX TEKCTaX; JeNaTh IMPE3EHTALMI0 pEe3yJIbTaTOB BBINOJIHEHUS
XUMUYECKOTO DJKCIepuMeHTa (JabopaTopHOTO OIbITa, JabopaTOpHOM pabOTHI 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

® yMEHHSl Y4EOHOT0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIbHOU
U HCCIIEIOBATENbCKON NEATETbHOCTH MPH PEHICHUH BO3HUKAIOIMIMX MPOOJIeM Ha OCHOBE



yuéTa OOIMX MHTEPECOB U COIVIACOBAHUS MO3ULMHA (00CyXkAeHHs, OOMEH MHEHMSIMH,
«MO3TOBBbIE HITYPMbI», KOOPJAHHALIMS COBMECTHBIX JE€UCTBHI, ONPEAEICHHE KPUTEPUEB 10
OLICHKE KauecTBa BBHIMOJIHEHHON pabOThI U ApyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbICe NeHCTBHA:

® YMEHUE CaMOCTOSITEIIBHO  OIpPEAENATh  LEJIH  JEATEIBHOCTH,  IUIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBaTbh M IPU HEOOXOAUMOCTH KOPPEKTHPOBATH  CBOIO
JeSITEIbHOCTh, BBIOMpaTh Hambonee H>PQPEKTUBHbIE CHOCOOBI pEIIeHHsS YYEOHBIX H
ITIO3HABATEIIbHBIX 3aJ1a4, CAMOCTOSATENIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QITOPUTM JEHUCTBUU MPHU BBHINOJHEHUHU 33JaHUN C YYETOM IOJYYEHUS HOBBIX 3HAHHUUA 00
U3y4aeMbIX OOBEKTax — BELIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOTO
pe3ynbTaTa 3asBJICHHOW LM, YMEHHE MWCIOJIb30BATh M AHAJIU3HPOBATh KOHTEKCTHI,
IIpEeAIaracMble B YCIOBUH 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO OO0SA3aTENBHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JaHHOUM deaepanbHoil padodeil mporpaMMoi, BBIIETSIOT: OCBOCHHBIE
00y4aloIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI JNEWUCTBUM, CrelU(pUUYECKHUE IS
peaMETHOM 001acTH «XUMHUS», BUBI ACITEILHOCTU MO MOJYYCHUI0 HOBOTO 3HAHUS, €ro0
UHTEpHIpETaluy, NPeoOpa3oBaHUI0 W TMPUMEHEHHUIO B PAa3IUYHBIX YYEOHBIX W HOBBIX
CUTYyalUsIX.

K konIiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaxkaTh COOPMUPOBAHHOCTH Y OOYUAIOIINXCS] YMEHUM:

® PACKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJia, XUMUYECKUMI
3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEILIECTBA,
MOJIb, MOJISIPHAs Macca, MacCcoBasi JIOJISl XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBII
00BbEM, OKCHUJ], KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIEHUS,
XUMUYECKash peakuus, KiIacCupUKalus peakluuil: peakiuu COCIUHCHUS, PeaKIuu
Pa3NoKEeHUS], PEaKINK 3aMEIIEHUs, peaKIuu 0OOMEHa, 9K30- U SHJOTEPMUUYECKHUE PEaAKIIHH,
TeI10BoM A((PEeKT peakmuu, siApo aToma, dJISKTPOHHBIA CJIOM aToma, aTOMHAs OpOWTab,
paguyc atoma, XMMHYECKas CBSI3b, MOJISIPHAs U HEMOJSpHAs KOBAJEHTHAas CBSI3b, MOHHAS
CBsI3b, MOH, KATUOH, aHWOH, PaCTBOP, MaccoBas J0Jis BelecTBa (IPOIICHTHAS KOHIICHTPAIHs)
B PacTBOpE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUM U MPUMEHSTH 3TH
MOHSATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

® UCIIOJIb30BaTh XWMHUYECKYI) CHMBOJIUKY JUISI COCTaBJeHUS (OpMYyJT BEIIECTB U
YPAaBHEHUM XUMUYECKUX PEAKLINM;

® OMpeAeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIWHEHUSX, CTEICHb
OKUCJICHHSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSIX, TMPUHAIJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJIacCy COeIMHEHUN Mo ¢popmysaMm, BUJl XUMUUYECKON CBSI3H (KOBaJCHTHAs
Y MOHHAs) B HEOPraHUYECKUX COCJIMHEHUSIX;

e packpeiBath cMbIch [lepuoanueckoro 3akona [[. . MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHWMHYECKHUX DJIEMEHTOB OT UX



nosoxkenus B [leproanueckoil cucteme, 3aKOHOB COXPAHEHUS MACChI BEILIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUE€HUs], 3aKOHAa ABOTraapo;

® ONWCHIBATH W XapakTepu3oBaTth Tabmuunyio ¢opmy Ileprognmueckoit cucTeMbl
XUMHUYECKUX JIIEMEHTOB: pa3jinyaTh NOHATHS «rJaBHasg mnoarpynna (A-rpynma)» u
«mobounas mnoarpymnmna (b-rpynmna)», wanble u  OOJbIIME TMEPHOJBI, COOTHOCUTH
o003HaueHus, KoTopble uMeroTcss B Tabnuue «llepuoguueckas cucteMa XUMHUYECKHX
anementoB JI. M. MenaeneeBa» € 4YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sSApa, 00IIee YUCIIO AJEKTPOHOB U pacipeieIeHUue
UX I10 JIEKTPOHHBIM CIIOSIM);

® KJacCU(PUIIMPOBATH XUMUYECKUE IJIEMEHTHI, HECOPIaHUUYECKUE BEIIECTBA, XUMUYECKUE
peakiuu (1o YUCITY U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY 3D (DEKTY);

® XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHME CBOMCTBA BEILECTB Pa3JIMYHBIX
KJIaCCOB,  NOATBEpXkJasi  ONHCAaHUE  MPUMEPAMU  MOJIEKYJPHBIX  YpPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

® IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX Kauy€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILECHUNA B PA3JINYHBIX YCIOBUSAX;

® BEIYNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOTO 3JEMEHTa Mo (OopMysie COEIUHEHHs, MAaCCOBYIO JOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLIUN;

® PUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIBHOCTH — AHAJIU3 U CUHTE3,
cpaBHEHHE, OO0OO0OIIEHHE, CHCTEeMAaTH3alUI0, KIACCU(UKALMIO, BBIIBICHUE MPUUYUHHO-
-CJIE€JCTBEHHBIX CBA3€M — JJIsi M3YYCHHUS CBOWCTB BEIIECTB W XUMHYECKUX PEAKIIHM,
€CTECTBEHHO-HAYUYHbIE METOJbl MO3HAHUS — HAOIOJEHUE, U3MEPEHUE, MOJEIMpPOBAHUE,
HKCIIEPUMEHT (peasbHbII U MBICJICHHBIN );

® CJelOBaTh TMpPaBWIAM TIOJb30BAaHUS XUMHUYECKOM TOCYI0M U  J1abopaTOpHBIM
o0opy/noBaHMEM, a TakKe IpaBWjaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C
MHCTPYKIUSIMU IO BBIIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKUX OMBITOB MO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (BOIOPO/Ia U KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C
OIPEAECTIEHHONM MACCOBOW JOJIEM PAaCTBOPEHHOI'O BEIIECTBA, IUJIAHUPOBATHh U IPOBOJUTH
XUMUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHCIIOT C IIOMOIIBIO
WHJUKATOPOB (J1akmMyc, peHondTaaent, MEeTUIOpaHXK U APyTrHUe).

K koHIy oOyueHus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OoTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

® PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: XUMHUUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHULIATENIEHOCTh, CTENEHb OKUCIEHUS, XUMUYECKAsl peaKUus, XUMUYECKasl CBS3b,
TEIJIOBOM 3PQeKT peakuuu, MOJb, MOJAPHbIA OO0OBEM, pPACTBOpP, AIEKTPOIUTHI,
HEAJIEKTPOJUTHI,  AJNEKTPOJUTHYECKAs  JUCCOIMAIUs, pPEaKUUd HOHHOro OoOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHE, OOpaThuMble U HeoOpaTHUMble pPEeaKIHH,
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMHN, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHHE, AJIOTPONUs, aMPOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAasi, MOHHAS,
MeTajuInyecKas), KpUCTaIMYecKas pemi€Tka, KOppO3usi METaJUIOB, CIUIABbl, CKOPOCTh
XUMUYECKOW peakuuu, MpeaenbHo aomyctumas konuentpanus [1/IK Bemectsa;



® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSTHH U NPUMEHSTH 3TH
MOHSTHUS TIPU OMMCAHUU BEILIECTB U UX MPEBPAILECHUN;

® HCITOJIb30BAaTh XHMHYECKYI) CHMBOJIUKY JUISI COCTaBJIeHHUS (OPMYyJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

® OMpENEesATh BaJCHTHOCTh W CTENEHb OKUCICHUS XHUMHYECKUX OJEMEHTOB B
COEIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K OMPEACIEHHOMY Kiaccy
COeIMHEeHM 110 (hopMyJTIaM, BUJI XUMHUECKOU CBS3H (KOBAJICHTHAsS, MOHHAS, METAJNTNYECKas )
B HEOPTAaHUYECKUX COCAMHEHUSX, 3apsi]] HOHA TI0 XUMUYECKON (popmyIie, XxapakTep cpe/bl B
BOJHBIX pACTBOpPaX HEOPTaHUYECKUX COCAMHCHHM, THUI KPHUCTALINYECKON pPEmIETKH
KOHKPETHOTO BEIIECTBA,

e packpsiBaTh cMmbich [lepuoguueckoro 3akona JI. . MenzeneeBa u 1eMOHCTPUPOBATh
€ro IMOHMMAaHHWE: OIHKCHIBATh M XapaKTepu3oBaTh TaOmuuHyo (opmy Ilepuonnueckoi
CHUCTEMbI XUMUYECKHX AJIIEMEHTOB: pa3JinyaTh MOHATHS «TJIaBHAs moArpymmna (A-rpymnmna)» u
«mobounas moarpynmna (b-rpynma)», wMaible U OOJBIIME MEPHOJBI, COOTHOCUTH
0003HAYEeHHS, KOTOPHIE MMEIOTCS B MEPUOJUYECKOW Tabmmile, C YHUCIOBBIMU
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps sijipa, o01iee
YHUCJIO AJEKTPOHOB M PACIPECIICHHE MX IO SJEKTPOHHBIM CIIOSIM), OOBACHSITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB JIEMEHTOB U MX COCAMHEHUH B IMpejesiax MajbixX
MIEPUO/IOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHS MX aTOMOB;

® KJIaCCHU(PHUIIMPOBATH XUMHUYECKHE AIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUICCKHUE
peakiuu (Mo YUCITy U COCTaBy YYaCTBYIOIINX B PEAKIIMU BEUIECTB, MO TEMIOBOMY 3 (eKTy,
10 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIME M CHeNUpUIECKUe XUMHUYECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

® COCTaBJIATh YPABHEHHUS JICKTPOIUTUUECKON AUCCOLUMAIMUA KUCIIOT, IEIOYEH U COJIEH,
TIOJIHBIE W COKpAIIEHHBIE YpPaBHEHUS PEAKIMi HOHHOTO OOMEHA, YpaBHEHUS PEaKIUi,
MOJITBEPKIAIONINX CYIIIECTBOBAHME TEHETUUYECKOW CBSI3M MEXIy BEUIECTBAMH Pa3IMYHBIX
KJIACCOB;

® PacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OallaHca dTUX PEaKIIHiA;

® TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKaHUS XUMHYECKHUX MPEBPAICHUHN B Pa3IMYHbIX YCIOBHSIX;

® BBLIUMCIISITH OTHOCUTEIHFHYIO MOJICKYJISIPHYIO H MOJISIPHYO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOTO dJIeMEeHTa 1o (opMyse COSIUHEHHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI TIO YPABHEHUIO XUMUYECKOMN PEaKITNH;

e coOmo/IaTh TMpaBWjia TOJB30BAHHUS XWMHUYECKOW TIOCY/IOM U J1abOpaTOPHBIM
obopynoBaHMEM, a TaKXkKe TMpaBwia OOpaIIieHWs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSMHU T10 BBITTOJTHEHHUIO JTAOOPATOPHBIX XWUMHYECKHX OITBITOB IO TIOJYYCHHIO U
cOOMpaHUIo ra3000pa3HbIX BEIIESCTB (AMMHUaKa M YIIIEKUCIIOro ras3a);

® IIPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTAaB Pa3IMYHbIX BEIIECTB:
pacno3HaBaTh OIMBITHBIM MYTEM XJIOPUA-, OpOMU-, MOAU-, KapOoHaT-, pocdar-, cunukar-,



cynbdar-, THUIPOKCUI-UOHBI, KATHUOHBl AMMOHHMS ¥ HOHBI HU3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

® MPUMEHSTH OCHOBHBIC OIEPALUM MBICIUTEIBHOU JIESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEeMAaTH3AINIO, BRISIBICHUE MPUYNHHO-CIICICTBEHHBIX CBS3EH —
JUIS. U3YYEeHUSI CBOMCTB BEIIECTB M XMMUYECKUX PEaKIui, €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSI — HaAOIIOJIEHUE, HW3MEPEHHE, MOJICTUPOBAHUE, JKCIIEPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
] HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMbI (uu¢posbie)
n/n Bcero  KonrtpoJsbhbie padorbl  IIpakTuyeckue padoTbl
oOpa3oBaTe/ibHbIE
pecypchl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHSITHSA.
11 XHUMHS — BaKHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAaKTUYECKOM IESATEIbHOCTH YEI0OBEKA. https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1.2 B . 15 1
CILECTBA 1 XMMITHECKHE peaiiin https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellIECTB.
bu6nmoreka [JOK
2.1 B .K ! o . 6
O3AYX. RHUCIOPOAL. LIOHATHE 0D Okehax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bogopox. ITo € 0 KHCJIOTaxX U COJISIX. 8 1
FOPOL HATHE O KHCJOTAx H COIIX https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Boga. Pactsopsl. ITo e 00 ocHOBa . 5 1 1
a TBOPHI T HOBARHAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuorexa [JOK
2.4 . 11 1 1
COeIMHEHHH. https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MengeseeBa. CtpoeHue arToMoB. XUMH4YeCKast

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PeaKIuu.

3.1

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCcTeMa XUMHYeCcKuX anemMenToB Jl. H.
MenaeneeBa. CTpoeHne aToMa.

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837¢c
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3.9 Xumunueckast cBsI3b. OKHCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIUU.

HToro nmo pazaeay

PesepBHOe Bpems.

OBHIEE KOJIMYECTBO YACOB 110 IIPOI'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

N KosamnyecTBo yacoB DJIEKTPOHHbIE
[
) HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbI (um¢posbie)
n/n Bcero  KonrtpoJbHbie padorbl | IIpakTHyeckue padoTsl
oOpa3oBaTe/ibHbIE
pecypcbl
Pa3nes 1. BemecTBO M XMMHYeCKHe PeaKIUH.
11 [ToBTOpEeHME U YIrITyOJIeHHE 3HAHUH OCHOBHBIX 5 1 bubnmnoreka HOK
' pazzenoB Kypca 8 kiacca. https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' PEaKIHii. https://m.edso0.ru/7f41a636
13 DNEKTPONUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnorexa [JOK
' XHWMHMYECKHUE PEAKIMU B PACTBOPAX. https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. Hemeranibl 1 UX COeIMHEHUS.
51 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorensi. https://m.edsoo.ru/7f41a636
59 OO6m1ast XxapakTepruCTUKa XUMUUECKHIX 6 bubmuoreka [JOK
' aneMeHToB VIA-rpynnsl. Cepa u €€ coeiuHeHUs. https://m.edsoo.ru/7f41a636
OO6mrast XxapakTepruCTUKa XUMUUECKHUX
2.3 aneMeHTOB VA-Tpymiel. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHMUSI.
OO01mas XxapakTepuCTHKa XUMUIECKUX
24 anemeHTOB |V A-rpynmbsl. Yriaepoa u KpeMHU u 8 1 2 bubmorexa [IOK
' PYHHBL PORHEP https://m.edsoo.ru/7f41a636
WX COCTUHCHUS.
Hroro no pasneny 25
Pa3zgen 3. MeTa/sibl M HX COeTMHEHU S
3.1 OO01ue cBoiicTBA METAJLIIOB. 4 buGmuorexa LIOK

https://m.edsoo.ru/7f41a636
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3.2 Baxkuelinre MeTaibl 1 UX COSIUHEHUS 16 bubmorexa LIOK
' A ' https://m.edso0.ru/7f41a636
Hroro no pa3zneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU 4EJIOBEKA 3 buGmuorexa LIOK
' = P ' https://m.eds00.ru/7f41a636
HTroro no pazneny 3
PesepBHOE Bpems. 3 bubmorexa [IOK

OBIIEE KOJIMYECTBO YACOB I10 IIPOT'PAMME

68

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

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n Bcero Konrpouabubie padorsl  IIpakruyeckue padorbl  M3yueHHs1  o0pa3oBaTejbHbIe
pecypchl
1 [Ipeamer xumun. Poss xumuu B 1 bubnuoreka [IOK
JKA3HU 4YeoBeKa. Tena u BelecTna. https://m.edsoo.ru/ff0d210c
2 ITonsTHe 0 MeTOAAaX MO3HAHUSA B 1 bubmuoreka [IOK
XUMUH. https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1 1o Teme
«[IpaBuia paboTsl B 1aboparopuu u bubmmoreka [JOK
3 . 1 1
npuémbl o0paleHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM.
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka IIOK
pas3aeneHus cmecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 o Teme
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [IOK
. . PHMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIH )».
bubnunorexa LIOK
A : 1
6 TOMBLH MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bubmuoreka [{OK
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 clnoKHbBIE BELIECTBA 1 bromorexa LOK
P Hl ' https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50
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3aKO0H MOCTOSTHCTBA COCTaBa BEILIECTB.

but6mmoreka [IOK
1 X .B
0 mmiecias gopmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB.
OTHOcHTENbHAsA aTOMHAs Macca. bubnnorexa [JOK
11
OtHOcUTENbHAsA MOJIEKYJISIpHAsl Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOTO bubnunorexa LIOK
AJIEMEHTA B COEMHEHHH. https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [IOK
Momnspnas macca. https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue 1 XUMUUECKHE SBIICHUS. bubmmoreka [JOK
XuMuueckas peakius. https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBUs IPOTEKAHUS Bbu6moteka [JOK
15 .
XAMHYECKHUX PEaKIUM. https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnorexa [JOK
XHWMHUYECKUE YPABHECHMUS. https://m.edsoo.ru/ff0d3b88
Boruncnenust KonuyecTBa, MacChl
17 | BemiecTBa Mo ypaBHEHUSM XUMHUYECKUX bubmorexa LHOK
Hl . P https://m.edsoo.ru/ff0d5708
peaxIuii.
Knaccudukamnms xumuaeckux
18 eaKUui (COeAMHEHUS, PA3I0KECHHUS bubmorexa LOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa).
M. B. JIoMOHOCOB — y4€HBIN-
19 | suamukionemuct. O6oOmICHNE U bubmmorexa [IOK
) et " https://m.edso0.ru/ff0d40c4
CUCTeMAaTH3aI¥s 3HAHUH.
20 KonTtponsHas padora Nel o reme bubmuorexa [JOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI. https://m.edsoo.ru/ff0d4290
Bo3s — cmech ra3oB. CocTtaB
X but6mmoreka [IOK
21 = Bo3ayxa. Kucnmopong — sneMeHT u

npocToe BeuiecTBo. O30H.

https://m.edsoo.ru/ff0d448e
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dusnueckye U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS buommorexa LIOK
POAA (Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcugax.
CriocoOsl MosTydeHus: KUCI0poia B
23  nmabGoparopuu u nyZMLImneHHoSTI/II[ bubmorexa LIOK
PATOP P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaoposa.
TemnoBoii 3¢ ekt xumMuaeckoit
peaKUuH, IIOHIATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
24
YPaBHEHUH, FK30- U SHAOTEPMUUYECKUX https://m.edso00.ru/ff0d4790
peaxIusx.
TormuBo (HedTh, Yroib U METaH).
25  3ar ﬂ3HeHI/Ie(BO$tL ;,r CIIOCOOBI ero) bubnmorexa LIOK
P X8, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALLECHUSI.
[IpakTuueckas padbora Ne 3 o Teme
26 | «llomyuenue u coOMpaHue KUCIOPOaA bubmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY.
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B mpupoze. https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ilpumenenue Bogopoaa. https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 I1 :
OIPITHE O KUCIOTAX 1 COMAX https://m.edso0.ru/ff0d50d2
30 Crioco0bl ToTy4eHHsT BOAOPO/Ia B bubmuotexa [JOK
nmabopaTopuH. https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31  «IlomydeHue U coOMpaHue BOIOPOAA bubmorexa LIOK
e oHp HOPOA, https://m.edsoo.ru/ffod4f42
W3YYCHHE €T0 CBOMCTBY.
32 MossipHblii 00bEM Ta30B. 3aKOH bubnuoreka [IOK

ABorazpo.

https://m.edsoo.ru/ff0d542e
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Brerancienns 00bEMa, KoJIMIeCcTBa

bu6mmoreka [IOK

33 BOHICCTRA ras3a 1o ero HgBeCTHO,I,VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY.
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO pEaKIMM Ha OCHOBE 3aKOHA bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B.

35 du3nYecKre U XMMUYECKHe CBOMCTBA bubmuoreka [JOK
BO/IbI. https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuorexa [JOK
WHJIHKaTOpax. https://m.edsoo.ru/ff0d59e2

Bona xak pactBopuTEb.

37 Hacreimennnle 1 HeHachIIIEHHbBIE bu6mmoreka [IOK
pacTtBopbl. MaccoBasi J10J1s1 BELIECTBa B https://m.edsoo.ru/ffod5b40
pacTBope.

ITpakTruyeckas pabora Ne 5 o teme

38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM J10Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY.

39 KontponbHas pabora Ne 2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bogay. https://m.edsoo.ru/ff0d6342

40 OKcupl: coCcTaB, KjIacCupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 = KHCJIOTHBIX, OCHOBHBIX U aM()OTEpPHBIX buomorexa LIOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB.

42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA bubnnoreka [JOK
OCHOBAHHII. https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarus, bubnmoreka [JOK

HOMEHKJIATypa.

https://m.edsoo.ru/ffOdfee2
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[TonydyeHue 1 XUuMHYECKHUE CBOICTBA

bu6mmoreka [IOK

45
KHCJIOT. https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CITOCOOBI (n(I))n eHI?I}I XI/IMI/I‘IeCK}I:II; bubmorexa HOK
. I ’ https://m.edso0.ru/00ad9474
CBOICTBA.
[TpakTuyeckas pabora Ne 6 perienue
47 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY.
48 I'enernueckas cBsi3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O60061eHre U cucTeMaTH3aus bubnnoreka [JOK
3HaHUM. https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTAHUUECKUX bubmorera [TOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHMI".
[TepBbIe MOMBITKY KIIACCHPUKAITUN
51 XUMHUYECKHX dJIeMEHTOR. [loHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX SJIEMEHTOB.
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menpaeneera.
53 [Tepuoapl, TpyMIIbL, 1O, TIBI bubmorexa [IOK
PHOZIBL, TPYTHISL, NOMPYIIIH. https://m.edso0.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnmoreka [JOK
anep. M3oTomnsl. https://m.edsoo.ru/00ada342
CtpoeHune 3NeKTPOHHBIX 000JI04eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
proa https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneena.
56 XapakTepruCcTUKa XUMHUYECKOTO bubnnoreka [JOK

9JICMCHTA I10 €I'0 IIOJIOXKXCHHIO B

https://m.edsoo.ru/00ada824
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[Tepuonuueckoit cucreme /1. U.
Menpeneesna.

3nauenue [lepunoanyeckoro 3akoHa

57 JUTSL pa3BUTHUS Hay{(I/I I/IquaKTI/IKI/I. . . 1 bubnmoreka [JOK
MenaeneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpaxIaHuH.

58 DNEeKTPO-OTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKUX IJIEMEHTOB. https://m.edsoo.ru/00adaab8

bubnuorexa [JOK

59 HNonnas xumuyeckast CBs3b. 1 httos://m.edsoo.ru /I(i)a dac3d

60 KoBanenTHas nosnsipHast XuMH4ecKas 1 bubnnoreka [JOK
CBS3b. https://m.edsoo.ru/00adaab8

61 KoBanentHas nenosnsipHas 1 bubnnoreka [JOK
XUMHUYECKas CBS3b. https://m.edsoo.ru/00adaab9

bubnmnoreka [JOK

62 CTEIICHE OKHCICHH. 1 https://m.edsoo.ru/ggadanB

63 OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubnnorexka [JOK
peaxkuuu. https://m.eds00.ru/00adb076

bubmuoreka [IOK

64 OKuCIUTENN U BOCCTAHOBUTEINH. 1 https://m.e dsoo.ru]/_z;) 0adb076

65 KonTponbnas padota Ne4 o teme 1 bubnnoreka [JOK
«CTtpoeHne aroMa. XUMUUYECKasi CBA3bY. https://m.edsoo.ru/00adb486

66 PesepBHrlit ypok. O60011eHNe 1 1 bubmuorexa [IOK
cucTeMaTu3als 3HaHuH. https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6o0011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alis 3HaHuH. https://m.edsoo.ru/00ad9ch2

68 PesepBHrlit ypok. O600611eH1E 1 1 bubnnoreka [JOK
cucTreMaTHu3als 3HaHuH. https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka A bp
n/n Bcero KonrposabHbie pagorsl | [IpakTuueckue padoTsl M3yYeHHsi  o0pasoBaTesibHbIE
pecypcsbl
[lepuoanyeckuii 3aK0H.
1 [Teproauueckas cucreMa XUMHUYECKUX 1 bubmmorexa HOK
P https://m.edsoo.ru/00adb59
sneMeHToB . 1. Menaeneera.
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1 bubmorexa LOK
B https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB.
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB. https://m.edsoo.ru/00adb7e2
4 Bupl XuMuueckoi CBA3U U TUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay.
5 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
pEaAKIH MO pa3IMYHBIM IPU3HAKAM. https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 buGmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSX.
[Tonsatue o xumMu4YecKoM
8 paBHOBecHH. PaKTOPHI, BIUSAIOLIUE HA 1 bubnuorexa [IOK
CKOpPOCTbh XUMHUYECKOW pPEAKLUU U https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS.
9 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnuoreka [IOK

peaKIi.

https://m.edsoo.ru/00adcade
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Teopust 3IEKTPOTUTUYECKOMN

bu6mmoreka [IOK

10 nccoranmu. CuibHbIe U ci1a0bie
a tat https://m.edsoo.ru/00adcd68
DIIEKTPOJIUTHI.
11 HNouHble ypaBHEHUS PeaKIIUi Bubmorexa ITOK
P peaKiii. https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 Bubmaorexa ITOK
. e https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOIIUAITIH.
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOJIMTUUYECKON bubmmorexa LIOK
peat p https://m.edsoo.ru/00add8b2
JIUCCOLIMALINH.
14 [TousTHE O TUAPOIU3E COJIEH bubmmorexa LIOK
AP ' https://m.edso00.ru/00add9d4
15 O0o001IeHEe U CHCTeMAaTH3AIINS bubnuorexa [JOK
3HAHHUH. https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1 o Teme bubnuoreka [IOK
«Pemenne 3KCepruMEHTAITBHBIX 3a1a9). https://m.edsoo.ru/00addbfa
KonrtponsHas pabora Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOLIUALIUI Bubmorexa IIOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PaCTBOPAX)
OO011ast XapakKTEPUCTHUKA TAIOTEHOB.
18 XUMHAYECKHE F::BOIZ(EI‘Ba Ha IIpUMEDE bubmmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa.
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMHUYECKHUE CBOICTBA, IOJIVUECHNE bubmorexa LIOK
i ya ’ https://m.edsoo.ru/00ade104
pPUMEHEHUE.
[TpakTrueckast padorta Ne 2 o teme
20 «[TomyueHue COSIHON KUCIIOTHI buGmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY.
Brrurcnenus mo ypaBHEHUSAM
. bubnmoreka [JOK
21 XUMUYECKHUX PEaKIUi, ECITH OJIUH U3

peareHTOB J1aH B H30BITKE.

https://m.edso0.ru/00ade488
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22

OO61as XxapakTepUCTHKA 3JIEMEHTOB

bu6mmoreka [IOK

VIA-rpymrsl. https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxox(z[ell{)ne cephl U eé(lc)OG,HHHeHHpr B buGmuorexa LIOK
p ° https://m.edsoo.ru/00ade64a
npupoie. XMMHYECKHE CBOMCTBA CEPHI.
24 CepoBoaopoj1, CTpOEHHUE, bubnmoreka [JOK
buznYeCKre 1 XUMUIECKHIE CBOHCTBA. https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3HYeCKrEe M XUMUIECKHIE CBOHCTBA bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE.
XYMUYECKUE PeaKllui, JexKallue B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MOJTyYEHUS] CEPHOM KUCIOTHI bubmmorexa [IOK
i P ' . https://m.edsoo.ru/00adec8a
XHMHYECKOE 3arpsi3HEHUE OKpY Karolen
CpeJIbl COCTMHCHUSIMU CEPHI.
97 Brranciienue MaccoBoit 07U BBIXOJ1a bubmuorexa [JOK
IIPOJIYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepucTUKa JIEMEHTOB
28 VA-rpynnsl. A30T, pacipocTpaHEeHHE B bubnnoreka [JOK
npupoze, Gu3nYeckue 1 XUMHYECKHUe https://m.edsoo.ru/00adeeab
CBOMCTBA.
AMMHuak, ero ¢puznyeckue u
29 XUMHUYECKHE CBOWCTBA, MOTyYeHUE U bubmorexa LHOK
’ yi https://m.eds00.ru/00adf004
pPUMEHEHUE.
[TpakTiueckast padora Ne 3 o teme
30 «[Tomyuenne ammuaka, U3ydeHHE €ro buomorexa LIOK
. e > K9S https://m.edsoo.ru/00adf180
CBOMCTBY.
31 A3oTHas KUCIOTa, € pusnueckue u bubnuoreka [IOK
XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Hcnonp30Banue HUTPATOB U COJIEU
bu6mmoreka [IOK
32 aMMOHHS B KQU€CTBE MUHEPAIbHBIX

ynoopenuii. XuMHUECKOE 3arps3HCHHE

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

OKpYKaIoIIen Cpeibl COeAMHEHUSIMHU
asora.

®docdop. Oxcua pochopa (V) u

bubmuoreka [JOK

33 ochopHas KuciaoTa, GU3NIECKUe U
ocdop o ¢ https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOTyYCHHUE.
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HeHUE IPUPOAHON CPeIbl https://m.edsoo.ru/00adfc20
docdaramu.
Yraepon, pacipocTpaHeHHAE B
35 npu OILep (bnfnqeflmel;l XUMHAYECKHE bubmmorexa LIOK
PHPOAS, https://m.edso00.ru/00adfd9c
CBOMCTBA.
Oxkcupepl yraepoaa, ux Gpundeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (1V).
bu6mmoreka [JOK
37 VrojpHas KACIIOTa U €€ COJIU.
https://m.edso0.ru/00ae006c
[Ipaktrueckas padota Ne 4 o Teme
38 "TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH",
[TepBoHauanbHBIE MOHATHS 00
39 OpraHMYECKHMX BEIIECTBAX KaK O bubmorexa [IOK
p HI https://m.edsoo.ru/00ae054e
COCJTMHEHUSX YTIIepo/a.
40 Kpemnuii u ero coeqauHeHUS bubmorexa [IOK
P g ' https://m.eds00.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue
41 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK

«Baxuenme HeMeTaJUIBI U UX
COEIMHEHUS.

https://m.edso0.ru/00ae0bf2
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Kontponbnas padora Ne3 o teme

bu6mmoreka [IOK

42 «Baxuelnine HemMeTaUIbl 1 UX
https://m.edsoo.ru/00ae0el18
COEIUHEHUA.
OO01mas XapakTepUCTHKA XUMUYSCKUX
3JIEMEHTOB — METAJLIOB.
43 Merajumueckas CBSI3b U MeTaJUInyecKas Bubmaorexa ITOK
. https://m.edsoo.ru/00ae103e
KPUCTALITMYECKAs PEIIETKA.
duznueckue cBOICTBa METAJIOB.
XUMHUUECKHE CBOICTBA METAJLJIOB.
44 DIEKTPOXUMHUYECKUN P HANPSDKEHUH bubmmorexa LIOK
p P p https://m.edsoo.ru/00ael1156
METAJLIOB.
OO6mrme crocoObl MoTydeHUs
MmeTaiuioB. CruiaBbl. BeluuciieHus Mo
45 aBHEHUSIM XMMHUYECKUX PEaKIi bubmmorexa LIOK
yp PEAKIHH, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
MPUMECH.
46 [ToHsaTHE O KOPPO3UU METAIIOB bubmorexa LIOK
PP ' https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIE METAJIEL.
i https://m.edsoo.ru/00ael4b?2
48 OKcuabl ¥ THAPOKCHJIBI HATPUS U bubnnorexa [JOK
KaJIug. https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnmuotexa [JOK
KaJIBIIMA 1 Marduii. https://m.edsoo.ru/00ael5e8
50 Baxnenme coemuHeHns KalblUs bubmmorexa LIOK
2 TR https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HaHUH.
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK

YCTpaHEHHS.

https://m.edso0.ru/00ae1886
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[Tpaktuueckas padota Ne 6 o Teme

53 "YKEcTKOCTh BOIBI U METOMEI €€ Bubmaorexa ITOK
" https://m.edsoo.ru/00aelae8
yCcTpaHeHus'".
. bu6mmoreka [IOK
>4 AJIOMUHIIL. https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [HOK
TUJIPOKCHUIA. https://m.edsoo.ru/00aelc64
56 Weneso, bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnuorexa [JOK
(1) u xene3a (11). https://m.edso0.ru/00ae35e6
58 O0o001IeHEe U CHCTeMAaTH3AIINS
3HAHHMH.
[TpakTuueckas paborta No 7.
Pemienne skcniepuMeHTAIBHBIX 337124 110 bubnnoreka [JOK
59 .
TeMme «BakHeume MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS».
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHid, €CIU OJIUH U3
peareHTOB J1aH B U30BITKE WIIH bubnnoreka [JOK
60
COAEPKUT MpUMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOM JIOJIM BbIXO/a MPOAYKTa
peaKIuu.
61 O06o011eHre U cCTeMaTH3alus
3HAHHH.
KonTtponbHas padora Ne4 o reme
62 «BaxHeunme MeTaIbl U uxX
COCTMHEHUS».
63 BemecTBa u matepuaisl B bubnnoreka [HOK
IIOBCEIHEBHOM KU3HU UEIOBEKA. https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHNE bubnmoreka [JOK

OKPYKaIOIe Cpebl.

https://m.edso0.ru/00ae4270
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65 Ponb xumum B penieHun 1 bubnnorexka [HOK
9KOJIOTUYECKHX MTPOOJIEM. https://m.edso00.ru/00ae4270
66 Pe3epBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cHUCTeMaTU3alus 3HaHH. https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTEeMaTU3alus 3HAaHUMU. https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE 1 1 bubnunoreka [HOK
cHUCTEMaTH3alMsI 3HaHUH, https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJUYECTBO YACOB ITO ITIPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3naTenbcTBO «IIpocBenieHue»;

» Xumus, 9 kimace/ Pymsuruc I'.E., ®enpaman @.I., AkiimorepHoe 00IIECTBO
«3marensctBO «IIpocBemenue;

 AkrronepHoe o6miectBo «M3marenscTBo «lIpocBerienne» TabIuIIbL:
[Teproauyeckas cucteMa XxuMuaeckux anemeHToB [l. Y. MenneneeBa, Tadauiia
PacTBOPUMOCTH, DJICKTPOXUMHUYECCKUHN Pl HAMPSHKEHUS METAJLIIOB.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-ocHOBHOT0-00111€T0-00pa3oBaHus.-MeToinyeckoe-
nocobue-ist-yuutens. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH
HUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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