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IMNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe deaepanbHOll pabodeil mTporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUs Y4EOHOTO MpeIMeTa « XUMHUSH
B 00pa3oBatenbHbIX opranu3zanusx Poccuiickoit @enepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHHUE O LEJAX, OOIIeH CTpareruu
o0yueHusl, BOCIUTAHMS W Pa3BUTUS OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOIO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MIPEeAMETHOE coJiepKaHue,
NpeAycMaTPUBAET pACIpEIEICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE MO
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU coZiepKaHus, PEKOMEHIYEMYIO
MOCJIEI0BATEILHOCTh ~ M3YUYEHUS] XUMHUU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH —IpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTeIbHOMU
IPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TPeOOBaHMUM K
pe3yibTaTamM 00y4YeHUs] XUMUW Ha YPOBHE 1IEJICH M3yUYeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OOYyYalomerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHuUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUpPOBAHHMS MHUPOBO33PEHUS
00yyJaromierocs, ero MpejCcTaBICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpPYEMbIE€ XUMHEW NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUd M 00 SBOIIONMHU BEHIECTB B MPHUPOJIE, O MYTAX pEHIeHUs rio0ajbHBIX
npoOJjieM yCTOMYHMBOTO PA3BHTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPIETUUCCKOM,
MUIIEBOMN M SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUSI U
dbopMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 00111IeH U (YHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEHN
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  Y4eOHOM  JesTeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEIMU(UKON HAyYHOTO MBINIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B pOpMHUPOBAHUHU €CTECTBEHHO--HAYUYHONU IPAaMOTHOCTH O0YYaIOIIUXCS;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B KOJIOTMYECKOE
oOpa3zoBaHHe 00YUYaAIOIIUXCSI.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYMBAIOTCS CHEHU(PUKON
COICp)KaHUsl  y4yeOHOTO  TIpeJAMETa, KOTOpBIM  SIBISETCS  MEIarorMuecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKH XMMHUU Ha ONPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111€T0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIAEIBHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxoja Kk e€¢ mzyueHuro. ColepaHue CKJIAIbIBACTCS U3 CHUCTEMBbI
MOHATUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHHWII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TmpenacTaBlieHUd 00 AIEKTPOJUTHYECKON JHUCCOIMAlMA BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (QYHKIIUA OOBSICHEHHWS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHMe mporpaMMbl MO XUMHUU  CIIOCOOCTBYET  (hOPMUPOBAHUIO
NPEACTABICHUS] O XUMHYECKON COCTAaBIISIONIEN HAYyYHOM KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MEeTOJaM MO3HaHUsS B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MNpeaMeToB: «OKpYyKaloUUMid MUPY,
«bwuomnorud. 5—7 xkimacce» u «dusnka. 7 Knacey.

[Ipy wu3yuyeHHUM XUMHHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XHMHUYECKHX
3HAHUW — Ba)KHEUIINX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX ITOJIOKCHHM,



JOCTYITHBIX 00OOIIEHHT MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAYKH, B
OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YUYEHUU BEIIECTB U
XUMUYECKUX peakinii, B (OPMUPOBAHUHU U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHUH B Y4YEOHO-IIO3HABATEIIBHOW M Yy4€OHO-UCCIIEI0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMHM NpaBWJl 0O€30MaCHOrO OOpallleHHs C BEIIECTBAMHU B
MMOBCEIHECBHOM KU3HU.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3HaUYCHUE MPUOOPENH TaKue IeJH, KaK:

— (¢dopmupoBaHHEe WHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU;

—  HampaBJIICHHOCTh OOy4YeHUS] HA CHCTEMAaTHYECKOE IpUOOIIEHUE
o0ydJaronmxcsi K CaMOCTOATEILHON IT03HABATEIIBHONW NIEATEIbHOCTH, HAYyYHBIM
METO/IaM TO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIeueHue yCaoBUM, CITIOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIMM), UMEIOIIUX YHUBEpPCAIbHOE 3HAUCHUE s
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBanue oO0mEeld QyHKIMOHAIPHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPY>KaIOIIET0 MHPA, WCIOJIb3Ys 3HAHUS WU OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUHU, TPUMEHSITh MX MPU pPEIIeHUH MpoOJieM B TOBCEJHEBHOW KU3HU U
TPYAOBOU JIEATENBHOCTH;

— (¢dopMupoBanre y O0OydYarolmUXCcsi TyMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHSI LIEHHOCTH XUMHUYECKUX 3HAHUW [ BBIPAOOTKH HKOJOTHYECKHU
1eaecooOpa3HOro MOBEJACHUST B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJISIX
COXPaHEHHMS CBOETO 37J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHUS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(uiIs M HAMpPaBICHHOCTH AaJIbHEHIIIEro
00yueHus.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponp XUMUU B )KU3HU 4YeJIOBEKa. XMMUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BellecTB. [loHsiTHe 0 MeTofax MoO3HAHUSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Cnoco0sI pa3aeneHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAasE aTOMHas —Macca.
OtHocuTenbHas MOJNEKyJIsipHas macca. MaccoBasi J0Jisi XUMUYECKOrO 3JIEMEHTA B
COCIMHEHUHU.

KomunuectBo BemectBa. Monb. Monsipaas macca. B3auMOCBsI3b KOIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTMHEHUH.

Du3NYEeCKNe U XUMHUYECKHUE SIBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsSI MacChl BEIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PEaKIui (COeTUHEHNs, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOM MOCYJ0H, MpaBwiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM OOOPYIOBAHUEM, U3YYCHUE U OMHCAHUE
bu3UYeCKX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pacTUpPaHHE caxapa B CTYIKE,
KUIIEHHE M KOHJACHCAIUS BOJAbI) U XMMHYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBUE Meja C KUCIOTOMN) SBJICHHM, HAONIOACHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCHU]IA
menu (IT) mpu HarpeBanuu, B3auMoJIecTBUE kele3a ¢ pactBopoM conu meau (II),
U3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI MarHuTta, (UIbLTPOBAHUE,
BbIIapUBaHUE, AUCTHILIISALUSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApPEHHOU
cColv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  IPOBEJACHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEed MOJIEKYJI
(IIapocTepKHEBBIX ).

Ba:kHeililne npeacTaBuTe/ M HEOPraHMYECKHUX BellECTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucmopoa — siemMeHT u mpocToe
BellecTBO. HaxoxkaeHue kuciopona B mpupoje, (U3MYECKHME U XUMHUUYECKHUE



cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopona. CrocoObl
MOJIYYeHHS] KUCTopoAa B J1abOpaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKAIIHS KUCIOPOIa.

TernoBoil 3p(HEeKT XMMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HCHHUE
BO3/lyXa, YCWJIEHHE MapHUKOBOI0 3(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — asnemeHT M mpoctroe BewiectBo. HaxokaeHuwe Bomopona B
npupoae, GUMYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

Monsipabiil 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpiieHHble ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [0 BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsA3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Kiaccudukanus neopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. dusmyeckue M XUMUYECKHE
CBOKMCTBA OKCHJIOB. [lomydeHune okcuoB.

OcHoBanusa. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lonydenue KuUCIIOT.

Commn. Homenknatypa coneil. @U3NUYECKUE U XUMHUYECKUE CBOMCTBA COJICH.
[TonydyeHue coiei.

I'eneTnyeckas CBsI3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCAUHECHUH.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEECIICHUE COAECPKAHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHUE CBOWCTB KHUCJIOpO/aa, HAOI0IeHNe
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS W
NpeKpalleHus TopeHus (Mo)Kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OTMMCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pacClO3HABaHUE M H3YyUYCHUE
CBOMCTB BOJIOpoja (TopeHue), B3auMojeicTBUe Bojopoaa ¢ okcuaom meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHUE OCOOCHHOCTEW pAacTBOPEHHSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU



MAacCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMU
(HaTpyieM ©  KaubllMeM) (BO3MOXHO HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX KJIACCOB,
HAO0JII0/ICHNE U3MEHEHUs OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT M ILIEJIOYEH,
u3ydyeHue B3auMmojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKUUi HEUTpaM3alud, ITOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOTO METaJlla IPyTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmme KiIacchl HEOPraHUYECKHUX
COCAMHEHUID.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
jgemenToB JI. U. MengeaeeBa. Ctpoenue aroMoB. XHMHYECKasl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsATHE O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUIPOKCUBI.

[lepnoanueckuii 3akoH. [lepuoanyueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /I,
N. MenneneeBa. KopoTkonmepuonnas W ATUHHONEpPHOAHAs  (QOPMBI
[Iepnoguueckoit cucrteMbl xumMudeckux annemeHToB . Y. Menneneesa. Ileprnossr
u rpynnsl. DOuzndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEPOB IIEpUOAA U
TPYIIbI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04ueK aroMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paanyca aTOMOB XHWMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [lepuogunueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
BJIEMEHTOB ISl pa3BUTHS Hayku W npakTuku. J[. M. MenneneeB — y4y€HbIN U
rpakIaHUH.

Xumuyeckass cBsA3b. KoBajlieHTHast (TMOJISIpHAsE W HEMNOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AI€MEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBHO--BOCCTAHOBHUTENIBHBIE  PEAKIIUU.
[Ipouecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJECHCTBUE
TUAPOKCUIA LHMHKA C pPACTBOpPAMHU KHUCJIOT M WIEJOYEH, MPOBEICHHUE OIBITOB,



WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUs, COeAUHEHNUS).

Mesxcnpeomemmnuwie ceasu

Peasmszannst MeXnpeaMETHBIX CBSI3€M NPH HW3YyYEHUMM XHMHUU B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €eCTEeCTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mre ecTecTBeHHO--HAYYHbIE TOHITHS: HAy4HbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHaJM3, CHHTE3, Kiaccuukamms, TMepUOIUIHOCTh, HAOJIOJICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: marepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
W30TOIIBI, PAJAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHME BEILECTBA, I'a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIbI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

'eorpadusi: armocdepa, rumpochepa, MHUHEpATbI, TOPHBIE TOPOJIBI,
IIOJIE3HBIE NCKOMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMUMHYeECKasi peaKUus

[lepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB
XUMHAYECKUX DJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaiuus, KalablUuid M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3IJIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XMMHUYECKOW CBSI3U. THUMBI KpUCTALTUYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XMMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWUYECKHX BEIIeCTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COCAMHEHNN, TEHETUYECKas CBsI3b HECOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUaecKuxX peakifii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTENEHE OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, IO OOpAaTUMOCTH, 110
YYACTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [lonsTe 00 0O0paTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peakuusix. [IoHsITHEe 0 TOMOTE€HHBIX U TeTEePOreHHBIX
peakuusax. Ilonarue o karanmse. [lonstue 0 xumuueckom paBHoBecun. DakTopsl,



BIMAIOIIME HAa CKOPOCTb XMMHUYECKOW pEaKUUH M IIOJIOKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCIINTETbHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  AJIEKTPOHHBI  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YpPaBHEHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOIO OanaHca.

Teopust ANEKTPONUTHUECKON TUCCOUMALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, annonpl. MexaHu3m IUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJIAMH
XuUMHueckol cBsizu. CreneHs aucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHI.

Peaxiuun nonHoro oOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE WOHHBIE YypaBHEHUSA peakuui. CBOWCTBAa KHUCIOT,
OCHOBAaHMI M cCcOJed B CBET€ MPEJICTABICHUNA OO0 BIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTALUIMYECKUX PELIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HeMeTauioB (rpadura M anmasza), CIOKHBIX BEIECTB
(XxJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKkLuu
OT BO3JCHUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIENOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEUIECTB, MpoLEcca AUCCOLMALMUA KHCIOT, WIENOYEed U COJIEH
(BO3MOXKHO  MCMOJB30BAHME BUJEO MaTEpPUAIOB), MPOBEACHUE  OIMbBITOB,
WUIIOCTPUPYIOIIMX — MpPU3HAKU  MPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpa3oBanme ocajaka, BbIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMM pa3yIoKEHUs, COEIUHEHN), PACIO3HABAHUE HEOPTraHWYECKHUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pPEAaKIUMHd HA HOHBI, pEUICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTanibl 4 MX COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHE CBOWCTBA Ha [pUMEpe  Xjopa
(B3aMMOJEHCTBUE C METAJJIaMU, HEMETAUIAMH, IIEJI0YaMH). XJIOPOBOIOPOI.
ConsiHasi KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4YeHUE, NMpUMEHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YesloBeKa. BaxHeumme XIopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOpOJ, CTpoeHue, (pU3NYECKue U



XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nUecKkne © XHMHYECKHE CBOHcTBa (0OIIuMe Kak
NPEICTaBUTEN Kjacca KHCIOT W chenupuiecKkne). XHUMHUYECKHE PEaKIuy,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJY4YEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucimoTel. COnu CEpHON KUCIOTHI, KAUECTBEHHAs pEaKLMs Ha
cynbdar-uoH. HaxoxxnaeHue cepbl U €€ COCIUHEHHH B MpUpPOAC. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpefibl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE 10X,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPaICHUS.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHUS. A30T, paCIpOCTpPaHEHUE B MPUPOJE,
(du3nueckre 1 XuMHUYECKHe cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
dbu3uYeCKre U XUMUUECKHE CBOIMCTBA, MoJlydyeHue u npumeHenue. Coau aMMOHMUS,
ux (pU3nyYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
HMOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MoJydeHHe, (PU3MUYECKUe M XUMHUYECKUe
cBOMcTBa (00IIMEe Kak TMPEACTABUTENsI Kiacca KUCIOT M crHenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yno0peHuil. XuMHUYeCKoe 3arps3HeHUE OKPYIKAIOIICH Cpelbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE JIOXJW, 3arpsi3HEHUE BO3AyXa, MOYBbl W BoAoéMoOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, PuznuecKkue W XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaota, GU3NIECKUEC U XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnonap3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YIOOPEHUH.

O6mias xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHCICHUS.  YTIEepoHd,  aJJIOTPOIIHbIE
MOMU(UKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3MYecKkue U XUMUYECKUE
cBoiicTBa. Anmcop6Onusa. KpyroBopoT yriepoaa B mpuponae. OKCUAbl yriiepoaa, ux
dbu3uyeckre W XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPraHU3MBI,
NOJIyYeHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIN
s dext. YronbHas KuciaoTa U €€ Coiu, uX (pu3ndecKkue U XMMUYECKHUe CBOMCTBA,
noiiyueHue W mnpuMmeHeHue. KauecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIIEHHOCTH W CEIHCKOM
XO35MCTBE.

[TepBoHauanbHbie TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIULEPUH, YKCYyCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Ta3, HEPTb),
MPOAYKTHl WX TMepepaboTku (OCH3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OelIKaxX, YIJIeBOJIax — U UX



poauM B JKU3HM 4YeJoBeKa. MarepuaibHOE €QUMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCITMHCHUN.

Kpemuuii, ero Qusuueckue ©u XUMHUYECKHE CBOWCTBA, IIOJyYEHUE W
npumenenne. CoenuHeHus: KpeMHusi B mpupojne. OOuue mnpeactaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CWIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxkHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,
CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3YyUYEHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHE CBOICTBA
raJoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUATIOR),
O3HAaKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOreHUJ0B), O3HAKOMJICHUE C
oOpasmlaMu  cepbl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHUE TIpoliecca OOyTrIMBaHUs caxapa Ioj JAeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3yYEHHE XUMHYECKHUX CBOMCTB
pa30aBJIEHHOI CEPHON KUCIIOTHI, MPOBEIECHNE KAaUeCTBEHHOW peaKIuu Ha CyJibdat-
WOH W HaOIIOJICHHE Mpu3Haka €€ MPOTEKaHHs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMH a3oTa, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATepUalIoB), oOpa3iaMu a30THBIX U (OoChHOPHBIX yAOOpEHUM, MOIyUYeHUe,
coOupaHue, pacrno3HaBaHME€ M U3Y4YEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (pochar-uoH M U3yueHue MPU3HAKOB
UX MIPOTEKAHUsl, B3aUMOIEICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB), W3y4YEeHUE MOJIeIIen
KPUCTANIMYECKUX PpEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYe€HUE, COOMpaHue, pacro3HaBaHWE W U3YUYCHUE
CBOMCTB YTJIEKHUCIIOTO rasza, MPOBEJICHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJINKAaT-UOHbl WM M3yYEHUE MPU3HAKOB UX MPOTECKAaHHS, O3HAKOMIIEHUE C
MPOAYKIMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHelre HeMETaJUIbl U KX COCIMHEHUS».

MeTasiibl 4 MX COCAMHEHM S

OO0mas xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnonoxeHus B llepuomnueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpneneeBa u ctpoeHus: aromoB. CTpoeHUE MeTauioB. MeTamndeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTAUIMUECKas  pelIETKa.  JJIEKTPOXUMUYECKUH  pAl
HaNpsHKeHUH MeTaiuioB. OU3NYEcKre U XUMUYECKHUE CBOMCTBa MeTayioB. Obmue



CIoCcOOBI TMOMy4YeHus: MeTaioB. [loHSATHE O KOpPpO3uM METauioB, OCHOBHBIC
CrocoObl 3amUThl UX OT Koppo3uu. CiuiaBel (CTajlb, YYTyH, JIOPaTFOMUHUMA,
OpoOH3a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTamibl: onoxkeHue B llepuognueckoi cucteMe XMMHYECKUX
anemeHToB . 1. MenzaeneeBa, CTpO€HHME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIIBI U
TUAPOKCUABl HaTpus W Kainus. [IprumMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCIMHECHUM.

[llenouyno3eMenbHbIE METAUIBI MAarHMM W KaJdbUHUM: TIOJOXKEHUE B
[Tepuonnueckoit cucreme xumuueckux 3emeHtoB J[. M. MenaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kaiblius. BaxuHelmme coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AroMUHUIN: TIoJIokeHUE B [lepnoanueckoi cucteMe XMMUYECKUX 2JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaXOXIACHUE B Ipupoje. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUIA M THIAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepnognueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aroMa, HaxoXAcHUE B Ipupone. Dusnyeckue u
XUMUYECKUEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCU Bl U cosn xenesa (I1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 0Opas3laMu METAUIOB W CIUIaBOB, WX (U3HMUECKUMU
CBOMCTBAaMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3HUH  METALUIOB  (BO3MOXHO
UCIIOIb30BaHUE BUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIMSI W HaTpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHICOMATEPHUAIIOB),
MCCJIEJJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKUIMH HAa MOHBI: MarHus, KajbllMs, aJIIOMUHUS, LIMHKA, XKEJIe3a
(I1) u xenesza (III), mequ (II), HaGnroAeHNE M OMTUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HATpusl, Kajlus U Kaublus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BakHeunmme
METAJUIBI U KX COCTUHEHUS.

XuMHA M OKpPYKAOLIaA cpeaa

BemecTtBa m Marepuanbl B NMOBCEIHEBHOW MKW3HU YeNOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momonis npu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.



XUMHUYECKOE 3arps3HEHHE OKpYyXKaloleh cpenbl (mpeaenbHas JOMyCTUMAas
KOHIIeHTpaius Bemects, aaiee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOTrHYECKUX
npobiem.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu

Peanmzanust MeXNpeAMETHBIX CBSI3€M NMpU KM3yYEHUM XUMHU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJNb30BAaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4dHBIM (akT, THUmore3a, 3aKoH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccu(uKaius, IepUOJUYHOCTh, HAOJIOICHHUE,
SKCIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHUE, MOJIEIb, SBJICHHUE, NapPHUKOBBIN
3 deKT, TEXHOTIOTHsI, MAaTEPHAITBI.

duzuka: Marepusi, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJIa, JJICKTPUYECKHN 3apsii, MPOBOJHUKH,
MOJTYIPOBOJHUKH,  JUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTrka, CiuiaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI U3MEPEHHs, KOCMUUYECKOE
IIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATbHbBIE
yIA00pEHHS, MUKPOSJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIMgHOCTHBIE PE3yJbTAaTBl OCBOCHHS IPOTPAMMBbl OCHOBHOT'O OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATEJIbHOMN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMH, NPUHSITHIMU B
o0lllecTBE TMpaBWIaMd M HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAaHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUH O0yJarOITUXCS.

JIngHOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAaTbCS CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTALMN U
paclIMpeHre ONbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHUS:

[EHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTH BJIJIeTh JOCTOBEPHOW HMHQpopmalruenn o
MEPENIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJICTaBICHUS O COIMAJIbHBIX HOPMaxX M MpaBWJIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  YyueOHO-UCCIEAOBATEIbCKOM, TBOPYECKOW W  JAPYrMX  BHAAX
JEeSATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JEATENbHOCTH MpPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJay, BBIMIOJHEHUU XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHNN YUYE€OHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpoIleCCe OITOM YYCOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJCHME M IIOCTYNKM CBOMX TOBApHUINEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIlvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU M COCTaBIAIOLINEC
OCHOBY JIJI TIOHUMAaHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEJICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSL MPHUPOJIbI, B3aMMOCBS3SX 4YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIOJAAEMBbIX MPOIECCOB M SIBICHUIA,
MO3HABaTEIbHOM, MHGOPMAIMOHHON M YUTATENbCKOW KYyJIbTYpPbl, B TOM YHCIIE



HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPON, JIOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0O03HATENbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, IMPOEKTHOM M  HUCCIEeN0BATEIbCKOU
JESATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYECHHS B
JIaJIbHEHIILIEM;

4) gpopMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
310pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCIEACTBUN H
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOT0Jisl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COONIOJICHUsS] MpaBuid 0€30MacHOCTH TMpu  OOpallleHUuH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHON KU3HU;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY M3yUYEeHUIO MTpodeccuil U Tpyia pa3InyHOTO pPo/Jia,
YBOXKEHHE K TPYyAy M pe3yibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XWMHUH, OCO3HAHHBIA BBIOOP
WHJMBUAYaJIbHOW TPAECKTOPUHU MPOJIOHKEHUSI 00pa30BaHUsl C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCrenHon npodeccuoHanbHON IEeSITEPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCA B MPOGECCUOHAIBHOU CPEJIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

IKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3J0pPOBOTr0 U
Oe3omacHOro o60pasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3HYECKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAaHUE LIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMbl€ MPU U3YYCHUU XUMHH, IS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOW KyJIbTYpPhl, OCO3HAaHUS TJOOATBHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEM W IMyTeH WX PEIICHUS MOCPEICTBOM METOJOB XHWMHH,
AKOJIOTMYECKOI'0 MBIILICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEJIHHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOU MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUSA (3aKOH, Teopus,
MPUHITAI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE



UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ITUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HAy4YHOH KapTHMHE MHpA, U YHUBEpCAJIbHbIE yUeOHbIE NEUCTBUS (II03HABATEIIbHBIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpblE oOOecnedynBatoT (OpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M OCYILIECTBIEHUIO Y4EOHOMU
NEeSATEIHHOCTH.

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble J1oruyeckue JeicTBus:

YMEHUSL HCIOJIB30BATh NPHEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHUI: pacKphIBaTh CMBICT XHUMHYECKUX MOHATHH (BBIIEIATH UX XapaKTEpHbIE
IPU3HAKH, YCTAaHABJIMBATh B3aHMOCBS3b C JIPYTMMU THOHSTHSMH), KCIOJIb30BaTh
HOHATHUS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SBJIICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIUH,
yCTaHaBIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU M3yUCHUS,
CTPOUTH JIOTUYECKHE pACCYX IACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTUHN),
JIeJIaTh BBIBOJBI U 3aKJIIOUEHUS;

YyMEHUE MPUMEHATh B IIPOLIECCE IIO3HAHUS MOHATUSA (MPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NIPUMEHSIEMbIE B XUMHUHM MOJEJIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMMBOJ JJIEMEHTa), XuUMHU4eckas (opMyna U ypaBHEHHE
XUMUYECKON peakuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHbIX 33/a4, ¢ YU4ETOM
ATUX MOJENBHBIX MPEJICTABICHUN BBISBISATh U XapaKTePU30BATh CYIIECTBEHHbBIC
OPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIUH,
BBUBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBSI3U U
IPOTHUBOPEYHS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbcKne 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIPOCHl B Kay€CTBE HHCTPYMEHTA
NO3HAHHUA, a TaKXKe B KayecTBE OCHOBBI ISl (POPMUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

OpuoOpeTEeHNE OmbiTa MO IUIAHUPOBAHUIO, OPraHU3allMM U TPOBEICHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMromaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEAOBAHUS, COCTABIATh OTUET
0 MpOJIeNIAaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpaATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, MTOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COAEP)KAHUSA, CIPABOYHBIE



nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKH OLIEHHWBATh NPOTHUBOPEUYHUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;

YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U O0TOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE OMbITA B
0o0JacTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MUCIIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIHO BBIOMpAaTh ONTUMAILHYIO (OpMY MpecTaBiIeHUs HHGOPMAIINH U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4d  HECJIOKHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu hopmMamu rpaduKu U iX KOMOWHAIIASMY,

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpPOBaTh B IIpolecce YYEOHOUW U
UCCJIEIOBATENbCKON JEATENBbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXKaroled HpUpOaHON
Cpelpbl.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHUSl 3aJlaBaTh BOMPOCH (B XoJ€ jauaiora W (W) JAUCKYCCHH) TI0
CymecTBy  oOcyxkmaemMoil  Tembl, (OPMYIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJILHO BBINOJIHEHUS IPEIJIOKEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYYEHHbIE  pPEe3yJbTaTbl  [MO3HABATEIbHOU
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPE3eHTALUIO
pEe3yIbTAaTOB BBHIMOJIHEHUS] XMMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOIO OIIbITA,
1abopaTopHOI paboTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHMsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUHU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JI€UCTBUH, OIPEHCICHUE KPUTEPUEB 110 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIE YHHBepCcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YMEHUE CAaMOCTOATENIBHO ONPEIENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BEIONpaTh Hanboee 3PPEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbBIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIIbHO COCTaBJIATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUM I[PU BBINOJHEHUM 3aJaHUN C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OIICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBICHHOW IIeJId, YMEHUE

UCIIOJIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, [IPEJIaracMble B YCIOBUHU 3aJaHUN.
INPEAMETHBIE PE3YJIBTATBI



B cocraBe mpeaMeTHBIX pe3ydbTATOB IO OCBOCHHUIO 005S3aTEIBLHOTO
colepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasbHOW pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS U CIIOCOOBI
neucTBul, crnenuduueckue A OpeAMEeTHOM oOnacth  «XuMUS», BUIBI
JNEATEIBHOCTH 1O  TOJYYEHHWIO HOBOTO  3HAaHWS, €ro HHTEPIpETalNH,
npeoOpa3oBaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHUSX.

K xonmy oOyuenus B 8 kiaacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsA Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccuukanus peakiuil: peaxiuu
COCAMHEHUS, pEaKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKIuu
o0MeHa, PK30- U SHJIOTCPMHUUCCKHE PEAKIINH, TEIII0BOM A((EKT peakiumu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aromMa, aToMHas OpOWTab, PaaNyC
aToOMa, XMMHYECKasi CBSI3b, MOJISIPHAS W HEMOJISIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KAaTHOH, aHMOH, PAacTBOp, MAcCOBas J0Jsl BEIIECTBA
(mpoueHTHAs! KOHLIEHTpAIusi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSThH 3TU NOHATHUA MPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;

e WCIONH30BaTh XHUMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e OINpENENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEeHb  OKHCJICHUSI  JJICMEHTOB B  OWHApHBIX  COCAUHEHUSIX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJACCy COCJAMHEHHUH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAss W MOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpseiBaTh cMbIci [lepuonnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJokeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTrajipo;

e ONUCHIBATH M XapakTepuszoBaTh TaOIMuHYy0 QopMy Ilepuoanyeckoi
CUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3auyaTh I[OHATUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnmna)y, maneie u



OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabaune «llepumomnueckass cucTtemMa XuMHYeckux diemeHToB J[. U
MenneneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUUYECKUX DJIEMEHTOB (COCTaB U 3apsij siipa, 00IlIee YUCIO PIEKTPOHOB
U pacipeesieHUe UX Mo SJIEKTPOHHBIM CIIOSIM);

e KJacCU(PUIIMPOBATh XMUMHUYECKHE AJIEMEHTHI, HEOPTraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

e XapaKTEpPHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBONCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKaHUS XHUMHYECKUX TMPEBpPAIICHUN B
Pa3JIUYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU pEaKInu;

e TMPUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEIbHON NESITEILHOCTH — aHAJN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3aInIo, KiacCcu(uKaiuio,
BBISIBJICHHE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€M — JJIs1 M3YYEHHS] CBOWCTB
BEIIECTB M XUMHUYECKMX PEaKIHUi, €CTECTBEHHO-HAYyYHbIC€ METO/Ibl
NMO3HAHUA — HAONIOJCHWE, W3MEpEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

e CJIENOBaTh IpaBWIaM  T[OJIb30BAaHUA  XUMHUYECKOW  MOCYIOW U
7a00paTOpHBIM  O00OpYJOBaHMEM, a TakXKe IMpaBWiIaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOMpPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), IPUTOTOBJICHHUIO
pAacTBOPOB C ONPEACITEHHOW MAacCOBOW JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCHEPUMEHTBHl MO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;rakmyc, (heHonpTanent, METUIIOPAHK U APYTHE).

K xoHiry oOydeHust B 9 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM yPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

e PpAacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHUX TMOHATUNA: XUMHUYECKHI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BEILIECTBO,
CJIO’KHO€ BEUIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb



OKHUCJICHUS, XUMUYECKas PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 deKT
peaknuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHCCOLMALMUSA, PEAKUUA HOHHOTO
oOMeHa, KaTaliu3aTtop, XHMHUYECKOE€ paBHOBecHE, oOOpaTUMble U
HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENIb,  BOCCTAHOBHUTEJIb,  OKHUCIEHHE U  BOCCTaHOBJICHME,
aIoTponusi, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
METAJUIMYECKAs1), KPUCTAIUIMYECKAsT pEHETKA, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEAKIUH, MPEACIbHO JONMyCTUMas
koHueHtpanus [IJIK Bemecrtna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHYECKHX TMOHSITHA U
MPUMEHATH ITU MOHITUA MPU OMUCAHUU BEIIECTB U UX NIPEBPAILCHUN;
UCIIOJb30BaTh XHWMHYECKYIO CHMBOJIUKY JUJISI COCTaBJieHUS (opmyll
BEILIECTB U YPABHEHN XMMHUYECKUX PEAKIIHil;

ONPEAEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTh BELIECTB K
omnpenenHHOMY KJIacCy COCMMHEHHWH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCAMHEHUSIX, 3aps]l MOHA MO XUMUYECKOW (popMyrie, XxapakTep Cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKUX COCAUHEHUMN, TUI KPUCTAIINYECKON
PEETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBAaTh €ro IMOHMMAaHWE: OIKUChIBATH U XaPAKTEPU30BaTh
tabmmunyio Gopmy [lepuoamueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pas3nuyaTh TOHATUS «rjaBHasg moarpymma (A-rpynma)y U «mobodHas
noarpynna (b-rpynna)», manble u OOdbIIME TEPUOABI, COOTHOCUTH
0003HaYEeHHUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuie, ¢
YUCIIOBBIMM  XApPaKTEPUCTHUKAMU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpeneneHe UX 10 JJIGKTPOHHBIM CJIOAM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JJIEMEHTOB U MX COCIUHECHUHN B
npeenax MaJIbIX MEPHUOJIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);



XapakTepu30BaTh (OMHUCHIBATH) OOMIME U CleNUuPUUECKUe XUMHYECKUE
CBOWCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIMKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHHUSA 3JIEKTPOJUTUYECKOM JAMCCOUMALUUA  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOTO
oOMeHa, ypaBHEHHUs pEaKlMil, TOATBEPKAAIINX CYIIECTBOBAaHUE
T€HETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
NOCPEJCTBOM COCTABJICHHSI JIEKTPOHHOr0 OajaHca 3TUX PeakLui;
MPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpaIlEHUd B Pa3IUYHBIX
YCIIOBHUSIX;

BBIUKCIIATh OTHOCHUTEJIbHYI0O MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coOnro/laTh  MpaBWja  MOJb30BAHMS ~ XMMHYECKOM  MOCyIoll U
7a00opaTOpHbIM  OOOPYJIOBAaHMEM, a TaKXke TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO H COOUpPAHUIO
razoo0pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJAWTh  PEaKUUHW, MOJATBEP)KIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3MYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUSI-,
nonua-, kapOonat-, ¢ocdar-, CwIHMKaT-, Ccyiabhar-, THIPOKCUI-HOHEI,
KAaTUOHBl AMMOHHSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaxX HEOPTraHUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIC OIEPAIMM MBICIUTEIBLHON JEATeIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, O0O000IIeHHe, CHUCTEMAaTU3aluio, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS] CBOWCTB BEILECTB U
XUMHUYECKUX PEAKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl [O3HAHUA —
HaOII0JIeHNE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (peanbHbIl U
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne KoandecTBO 4acoB
DJIEKTPOHHBIE
HaumeHoBaHue pa3jie/ioB (un¢possbie)
1| KoHnTpoabsn IIpakTH4eck
U TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTbl
pecypchl
n
Pasznea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMusa — BakHast 00J1acThb
bubnmoreka [IOK
1. €CTECTBO3HAHHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPaKTUYECKON 17e
JICSITEJIbHOCTH YeJIOBEKa -
bubmuorexa [JOK
1. BemecrBa 1 xuMuyeckue
15 1 https://m.edsoo.ru/7{418
2 peakuuu
37c
Hroro no paszneny 20
Pasnen 2. BaxkHeiilume npeacTaBuTe M HEOPraHMYECKUX BeleCTB
2. Boznyx. Kucnopoa. bubmmorexa LHOK
6 https://m.edsoo.ru/7f418
1 INoustre 00 okcumax
37c
2. Bonopoa.Ilonstue o Bubmiorexa IOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJIAX
37c
2. Bopna. PactBopsl. [lonsitue Bubmiorexa LIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHHUIX

37c



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

) OCHOBHEIE KJIaCCEI
4' HEOPraHUYECKUX
COETUHEHUN

11

bubnuoreka [JOK
https://m.edsoo.ru/7f418
37¢

Hroro no pazneny

30

Paznen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucreMa xumuieckux 3j1ementon /1. U.
MemnpgesieeBa. CTpoeHue aToM0oB. XUMUYecKasi CBsI3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepuoanueckuii 3aKOH U
3 Ilepuoanueckas cucrema bub6mmoreka [IOK
1' XUMHUYECKHUX dJIeMeHTOB /1. 7 https://m.edsoo.ru/7f418
N. Mennene-esa. CTpoeHue 37¢
aToma
XuMH4ecKas CBA3b.
bubnuoreka [JOK
3. OKucauTenbHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEIILHBIE e
peakiumn
bu6mmorexa [IOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f418
37¢
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37¢c
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

Ne KosmuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB (undgposBbie)
n KoHTpoabH IIpakTH4eck
U TeM NPOrpaMMabl Bcero o0pa3oBaTebHbIC
/ ble padoThI ue padoTbl
pecypcsl
n
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkuu
[ToBTOpeHue u yrnyoneHue bubmmoreka [JOK
3HAaHUW OCHOBHBIX Pa3/IciiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 knacca 636
but6mmoreka [JOK
OcCHOBHBIE 32aKOHOMEPHOCTHU
. 4 https://m.edsoo.ru/7f41a
XUMUYECKUX PEAKIUN 636
DNeKTpOoUTHYECKAs bubnmnoreka [JOK
nucconuanua. XuMudeckKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no pazaeny 17

Pa3znea 2. HeMeTa/JIbI H X COeANHEHUS

OOw1ast xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
VIIA-rpynnsl. I'anorenst

bubmnoreka [JOK
https://m.edsoo.ru/7f41a
636



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

OO01as xapakTepucTuKa

bubmuoreka [JOK
XAMHAYECKHUX DJIIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
VIA-rpynnsl. Cepa u e€ 636
COEIMHEHHUS —
OOmas xapakTepuCTHKa
P P bub6nmoreka [IOK
XHMITHECIIX STEMEHTOB 7 https://m.edsoo.ru/7f41a
VA-rpynmsl. A3ot, pocdop 632 " '
U UX COCOIUHCHUSA -
OO01mas xapakTepucTUKa
P P bubmuoreka [JOK
XAMHAYECKHUX DJIIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yraepoa u 636
KpPEMHUN U UX COCTUHECHUS T
Uroro no pazaeny 25

Pa3gen 3. MeTauibl M X COCAUHEHU S

bubnuoreka [JOK

OO01me CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41a

636
. bubnuoreka [JOK
Baxkueiime MeTaiuibl U UX
16 https://m.edsoo.ru/7f41a

COEIUHEHHUS

636
Hroro no pazaeny 20



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

Paznen 4. Xumus u okpykamomas cpeia

bubmuoreka [JOK
4. BemectBa u maTepuansl B
3 https://m.edsoo.ru/7f41a
1 YKU3HH YeJIOBEKA
636
Hroro no pazaeny 3
bu6nmoreka [JOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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




IHOYPOYHOE INVTAHUPOBAHUE

8 KJIACC
J KosanuyecTBO 4acoB
9J1IeKTPOHHDbIE
Jlara P
I Konrpoas | Ilpakrnue uupposbie
Tema ypoxka Bee usyue
/ HbIE CKHe st o0pa3oBarteb
ro
I padoThI padoThbI HbI€ pecypcChl
bubnnoreka
[Ipenmet xumuu. Poias xumun B 1 LIOK
JKU3HU 4ejoBeKa. Tena u BemecTna https://m.edsoo.r
u/ff0d210c¢
bubnuoreka
[lonsaTrne o MeTOaxX MO3HAHUSA B 1 HOK
XUMHUU https://m.edsoo.r
wff0d227¢
[TpaxTrueckas padota Ne 1 «IIpaBuia bubnuoreka
paboTHI B 1a00OpaTOPUU U IPUEMBI 1 LIOK
oOparieHus ¢ 1a6opaTopHBIM https://m.edsoo.r
000opyIOBaHUEM) u/ff0d23dc
bubnnoreka
Yucrele BemecTBa u cMecu. CocoOs! 1 HOK

paszeieHus cMecen

https://m.edsoo.r
w/ff0d26¢ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[TpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKH TOBAPEHHOM COJIN)»

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d28c8

ATOMBI U MOJIEKYJIBI

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2be8

[IpocTeie U Cn0KHBIE BELIECTBA

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJ’ICKyJ'IHpHOG YUCHUC

bubnnoreka
HOK
https://m.edsoo.r
uw/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
Xumunueckas popmyina. BaneHTHOCTB
aTOMOB XMMHUYECKUX 3JIEMEHTOB

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2eae

OTHOCHUTEeNLHAA aTOMHAs Macca.
OTtHOCHUTEIbHAS MOJICKYJISIpHAs Macca

bubnuoreka
HOK
https://m.edsoo.r
u/ffod323c¢



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

bubmmoreka

MaccoBas 107151 XUMUYECKOTO LIOK
DJIEMEHTA B COCAMHEHNH https://m.edsoo.r
w/ffdd350c
bubnnoreka
Komnuectso BemecTsa. Mois. ILHOK
MonsipHasg macca https://m.edsoo.r
w/ff0d5230
bubinnoreka
@u3nuecKue U XUMHYECKUE SIBICHUS. HOK
XuMudeckasl peakius https://m.edsoo.r
w/ff0d37fa
bubinnoreka
IIpu3Haky U ycioBUs NPOTEKAHUS [HOK
XUMUYECKUX PEAKLUN https://m.edsoo.r
w/ff0d3al6
bubnnoreka
3aKOH COXpaHEHMsI MACCHI BEILIECTB. LIOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.r
u/ff0d3b88
bubnnoreka
BeluncieHus Konm4ecTBa, MacChl
[IOK

BEILIECTBA 10 YPABHEHUAM
XUMHUYECKUX PEAKIUI

https://m.edsoo.r
u/ff0d5708



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccugukarus Xxummuueckux

buoOmmoreka

o [HOK
peaxiuii (COeIMHEHUs, PA3I0KECHUS,
saMEIIEH, OBMeHa) https://m.edsoo.r
HHICHHA, w334
.. b K
M. B. JIoMOHOCOB — y4€HBI- HOmioTeKA
HOK
sHIKIoneucT. O000IIEHNE U
cucTeMaTu3alus 3HaHu| https:/m.edsoo.r
. w/f0d40c4
Bubnuoreka
Kontponbnas padota Nel o teme LIOK
«BermecTBa 1 XUMHYECKUE PEAKIIUN» https://m.edsoo.r
u/ff0d4290
Bubnuoreka
Bo3nyx — cMech razos. Coctan OK
Bo3nyxa. Kucinopom — snemMeHT u 1
npocrtoe BellecTBo. O30H hitps://m.edsoo.r
P HICCTBO. W/0d448e
. bubnuoreka
dusnyeckue U XUMHUUECKHUE CBOIICTBA OK
KHCIJIOPO/Jia (peaKIuu OKUCIICHHUS, B
ropenwne). [lonarue o0 okcumax hlipss mnedsoo.r
PEHHE). a Wif0d4614
Bubnuoreka
Crioco0sl MoJTy4eHus KUCI0po/ia B
HOK

1a060paToOpUU U MPOMBIIUIEHHOCTH.
[Ipumenenue kucmopoia

https://m.edsoo.r
u/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoii 3pdexT xumudeckon bubnuoteka
peaKuuu, IOHATHE O HOK
TEPMOXUMHYECKOM YpaBHEHHUH, DK30- https://m.edsoo.r
Y SHJIOTEPMUUYECKUX PEAKIUAX w/ff0d4790
TonnuBo (HedTh, yrojab U METaH). bubmmorexa
3arpsi3HeHue Bo3/ayxa, CocoObl ero HOK
HpeOTBpALICHIA https://m.edsoo.r
wff0d4cda
[TpakTuueckas pabora Ne 3 o Teme bubmmorexa
«Ilonyyenue u coOupanue LOK
KUCIIOPO/Ia, M3YUEHHUE €r0 CBOMCTBY hitps://m.edsoo.x
wff0d4ae2
bubnnoreka
Bomopon — anemenT u npoctoe [HOK
BeliecTBO. HaxoxaeHnue B npupoje https://m.edsoo.r
w/ff0d4dd0
bubnnoreka
Pu3nyeckre 1 XUMHYECKHE CBOMCTBA HOK
Bogopoaa. [Ipumenenne Bogopona https://m.edsoo.r
w/ff0d4ddo
bubnnoreka
[ToHsITHE O KHUCIIOTaX U COJSIX HOK
https://m.edsoo.r
wffod50d2
bubnnoreka
Crioco0bI TOJTy4eHUsT BOAOPOIa B HOK

nabopaTtopun

https://m.edsoo.r
u/ff0d4dd0
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[TpakTuyeckas padora Ne 4 o Teme

bubmmoreka

«IlonydeHnne u coOMpaHKue BOIOPOIA HOK
Y . P poAd, https://m.edsoo.r
M3Y4YEHHUE €r0 CBOMCTBY» WE0dAfA2
bubnmoreka
MossipHblii 00bEM Ta30B. 3aKOH HOK
ABoraapo https://m.edsoo.r
u/ff0d542¢
N bubnuoreka
Brruucienusa o0béMa, KOJIMYECTBa OK
BEIIIECTBA rasza Mo ero u3BeCTHOMY 1
L https://m.edsoo.r
KOJINYECTBY BELIECTBA UIH 00BEMY WE0d5520
N bubnuoreka
Brrunciienust 00bEMOB ra30B 10 10K
ABHEHMIO peaKI[d Ha OCHOBE
yp 5 "p . https://m.edsoo.r
OIIICHHI Ta30B
3aKOHA 00BEMHBIX OTH WE0d5708
bubnuoreka
duU3nUecKue 1 XUMUYECKHE CBOMCTBA LIOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnuoreka
CocraB ocHoBanuii. [Tonstue 06 ILHOK
WHJIUKATOpax https://m.edsoo.r
w/ff0d59e2
Boja kak pactBopuTenb. bubnuoreka
Hacplennsle ¥ HEHACHIILIEHHBIE HOK
pactBOpbl. MaccoBas 0Jisl BEecTBa https://m.edsoo.r
u/ff0d5b40

B pacTBOpe
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[TpakTrueckas padorta Ne 5 mo teme
«ITpuroToBneHne pacTBOPOB C
onpeaeEHHON MacCOBOM aoJei
PacTBOPEHHOTO BEIIECTBAY

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d5eba

Konrponsnas padora Ne2 o reme
«Kucnopoa. Bogopon. Boga»

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d6342

Oxcuapl: cocTaB, Kilaccupukaius,
HOMEHKJIaTypa

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d664e

ITonmyuyeHue u XMUMHYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

bubnuoreka
LHOK
https://m.edsoo.r
w/ff0d664e

OcHoBaHusI: cOCTaB, Ki1accuduxarus,
HOMEHKJIaTypa

bubmnoreka
HOK
https://m.edsoo.r
u/ff0d67ca

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUM

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d67ca

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIaTypa

bubnnoreka
HOK
https://m.edsoo.r
w/ff0dfee2
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ITonmyuyeHnue u XMUMUYECKUE CBOMCTBA
KHCJIOT

bubnnoreka
HOK
https://m.edsoo.r
u/ff0dfee2

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MOJTYYEeHHUS, XUMHUUECKUE
CBOMCTBA

bubnnoreka
LHOK
https://m.edsoo.r
u/00ad9474

[TpakTudeckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3aJia4d I10 TCME
«OCHOBHBIC KJIACCHI HEOPTaHUUECKIX
COECIUHEHUIN

bubnnoreka
LHOK
https://m.edsoo.r
u/00ad9b7c

I'eneTnueckas cBs3b MCXKAY KJIacCaMu
HCOPTaHUYCCKUX COEIUHEHUI

bubnnoreka
HOK
https://m.edsoo.r
u/00ad9a50

O060011IEHNE U CUCTEMATHU3AIUS
3HaAHUM

bubnuoreka
HOK
https://m.edsoo.r
1u/00ad9cb2

Kontponbnas padota Ne3 no teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coequHeHun"

Bbubnnoreka
HOK
https://m.edsoo.r
u/00ad9ela
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[lepBbie NOMBITKU KJIacCUPUKATUU

Bbubaunoreka

XHMHYECKHX 31eMeHTOB. [IoHsaTHE O HOK

IPYIIIax CXOAHBIX JJIEMEHTOB bilps. m.csons
u/00ad9ffa

[Tepuoanueckuii 3aKOH U Bbubnuoreka

[Tepuonnueckas cucrema IHOK

XUMHYECKHX dJ1eMeHToB []. 1. https://m.edsoo.r

MeHesneena u/00ada52c¢
bubnnoreka
HOK

[lepuonpl, rpynimbl, MOATPYIIIbI
https://m.edsoo.r
u/00adasS2¢c
bubnnoreka

Crpoenune atoMoB. CocTaB aTOMHBIX LHOK

anep. M3oromnsl https://m.edsoo.r
u/00ada342
bubnnoreka

CtpoeHue 3JIeKTPOHHBIX 000J0UeK

aTOMOB 3J1eMeHTOB [leprnoanueckoit HOK

cuctemsl JI. . MenneneeBa hitps://m.edsoo.r
u/00ada6bbce

XapakTepucTuka XMMHUYECKOTO bubnnoreka

3JIEMEHTA MO €T MOJIOKCHHUIO B HOK

IIepnonnueckoi cucreme /1. Y. https://m.edsoo.r

Meneneesa u/00ada824
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3nauenue [lepuoanyeckoro 3akoHa bubnmoreka

JUISL Pa3BUTHS HAYKU U MPAKTUKU. [1. [HOK

W. MenneneeB — y4€Hbli, IeAaror u https://m.edsoo.r

rpakJ1aH1H u/00ada%6e
Bbubnuoreka

DIIEKTPOOTPULIATETHLHOCTH aTOMOB HOK

XHMHYECKUX 3JIEMEHTOB https://m.edsoo.r
u/00adaab&
Bubnuoreka
HOK

HNonnas xuMu4deckas CBsI3b
https://m.edsoo.r
u/00adac34
Bubnuoreka

KoBasieHTHas MoJsipHas XUMHUYECKast HOK

CBSI3b https://m.edsoo.r
u/00adaab8
Bbubnuoreka

KoBasieHTHas HenonsipHas IHOK

XHMHYECKas CBSI3b https://m.edsoo.r
u/00adaab9
Bubnuoreka

OK

CTeneHs OKUCIIEHUS 1
https://m.edsoo.r
u/00adae28
bubnuoreka

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEBIE
HOK

peaknuu

https://m.edsoo.r
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u/00adb076

bubnnoreka
OxucIuTeIn 1 BOCCTAHOBUTEIIN 1 HOK
https://m.edsoo.r
u/00adb076
Kontponbnas padota Ne4 o teme bubnmorexa
HOK
«CTtpoenne aroma. XuMHUYECKast 1
B3 https://m.edsoo.r
BAHY w/00adb486
bubnuoreka
PesepBubIil ypok. O600meHue u | I[HOK
cucTeMaTH3aIus 3HaHui https://m.edsoo.r
u/00adb33¢
bubnuoreka
PesepBHEIit ypok. O000IICHHE 1 ! LIOK
cucTeMaTH3aIus 3HaHui https://m.edsoo.r
u/00ad9cb2
bubnuoreka
PesepBHEIit ypok. O600IICHHE 1 | LIOK
cucTeMaTH3aIus 3HaHui https://m.edsoo.r
u/ff0d61¢6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

N KoumnuecTBo yacos
I JIEKTPOHHBIE
ara
KonTpoas uudgposbie
Tema YpokKa Bce p HpaKanec H3y4YeH
HbIE o0pa3oBaTe/ibH
ro Kue padorpl | HA
I padoThI ble pecypchbl
Ilepnonnueckuit 3aKoH. bubnnoreka
Ilepnonnueckas cucrema 1 HOK
XUMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru
Menneneena /00adb59e
3aKOHOMEPHOCTHU B bubnuoTeka
W3MEHECHUU CBONCTB 1 OK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru
HEePBBIX TPEX MEPUOIOB /00adb6b6
bubnuoTeka
Knaccudukarus u
[HOK
HOMEHKJIATypa 1
HEOPTaHMYECKUX BEIIECCTB hilps:m.odsoo.ny
P H /00adb7e2
. bubmnoreka
Bunbl xumuueckoil cBsizu U OK
THUIBI KPUCTATITMYECKUX 1 1

pemeToK

https://m.edsoo.ru
/00adbac6
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Kontponbnas pabora Nel mo
teme «lloBTOpenue u
yrayOseHue 3HaHUH
OCHOBHBIX pa3/ieNioB Kypca 8
KJ1acca

Knaccugukarus XxuMmruaeckux bubmorexa
peakuuii Mo pa3andHbIM HOK
HpusHAKAM https://m.edsoo.ru
/00adbcb0
[TonsiTue o ckopocTu bubnuoreka
XMUMUYECKON peaKLHu. HOK
[ToHsiTHiE O TOMOTEHHBIX U https://m.edsoo.ru
TeTEPOreHHBIX PEAKLIUAX /00adbe9a
[ToHsiTHE O XUMUYECKOM
paBHOBecuu. DakTopsl, bubnuoTeka
BJIMSIIOIIME HA CKOPOCTH HOK
XUMUYECKON PEAKLINU U https://m.edsoo.ru
MOJIOKEHUE XUMUYECKOT'O /00adc28¢c
paBHOBECHS
bubnuoTeka
OKuCIUTENbHO- HOK

BOCCTAaHOBUTCIIbHBIC PCAKIINN

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

Bbubnunoreka

HOK
nuccomuanmy. CHiIbHBIE U
ca6bie AIEKTPOIUTHI blips://in.cdsoo.m
P /00aded68
bubanoreka
o LHOK
Honnple ypaBHEHUS peakiui
https://m.edsoo.ru
/00add448
XMMHUYECKHE CBOUCTBA KUCIIOT
. Bbubanoreka
1 OCHOBAHWH B CBETE
o HOK
MpeACTaBICHUN 00
AIEKTPOIUTUYECKOM blips://in.cdsoo.m
P /00add5d8
UCCOLIMAIINT
XUMHAYECKHUE CBOMCTBA COJIEN Bubnuoreka
B CBETE Mpe/CTaBICHUN 00 HOK
AIEKTPOJIUTUYECKOM https://m.edsoo.ru
JMCCOLUALAN /00add8b2
Bbubanoreka
o HOK
[TonsTHE 0 rUIpONIU3E CONEn
https://m.edsoo.ru
/00add9d4
Bbubanoreka
O06o0meHue u LHOK

cUCTeMaTHU3alus 3HaHUU

https://m.edsoo.ru
/00addd12
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[TpakTuyeckas padora Ne 1.

bubmmoreka

«Pemenue HOK
https://m.edsoo.ru

JKCIIEPUMEHTAIIBHBIX 3a7aW» /00addbfa
Kontponbnas pabora Ne2 mo bubnmnoreka
TeMe «JIEKTPOJIUTHIECKAs LHOK
aucconuanyst. XuMU4YecKue https://m.edsoo.ru
peakLuu B pacTBOpax» /00addecO
OO01as xapakTepucTHKa bubmmorexa
rajJjoreHoB. XMMHUYECKUE HOK

N https://m.edsoo.ru
CBOMCTBA Ha IIPUMEpPE XJI0pa 100addfe?
Xnoposogopoa. CossiHast bubnuoteka
KHUCJIOTAa, XUMUYECKHE HOK
CBOMCTBA, IIOJIy4YECHHUE, https://m.edsoo.ru
MIPUMEHEHUE /00adel104
[TpakTryeckas padora Ne 2 o bubnnoreka
teMe «llomyyenue cosstHOU ILHOK
KHCJIOTBI, U3y4eHUe eé https://m.edsoo.ru
CBOMCTBY /00ade348
Brrunciienus 1o ypaBHEeHUSIM bubnnoreka
XUMUYECKUX PEAKLUH, €CIIH LHOK
OJUH U3 pearcHToB JaH B https://m.edsoo.ru
H30BITKE /00ade488
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bubmmoreka

OO0mmas xapakKTepuCTHKa LHOK
anemeHTOB VIA-rpymnmbl https://m.edsoo.ru
/00ade64a
AnnoTponHbie MOIU(UKAITAN bubnmnoreka
cepbl. Haxoxnenue cepol 1 eé IHOK
COEJIMHEHUH B MPUPOJIE. https://m.edsoo.ru
XUMHUYECKHE CBOMCTBA CEPHI /00ade64a
CepoBoaopoj1, CTpOCHHUE, bubmotexa
(1)H3i4qec1cne U XUMHUYECKHE hutgi//m.edsoo.m
cponctsa /00ade802
Oxkcupsl cepsl. CepHas bubnuoreka
KHCIIO0Ta, (U3NYECKUEe U IHOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru
NIPUMEHEHUE /00adea28
XUMUYECKUE peaKIInH,
JIeKaIue B OCHOBE
IPOMBIIIJICHHOTO cIlocoba brbamorexa
MOJTyYEHUSI CEPHOU KUCIIOTHI. TOK
XUMHYECKOE 3arpsi3HCHHE hitps://m.edsoo.u
/00adec8a

OKPYXaIOIIEH Cpebl
COCTMHEHUSIMU CEPBI
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bubmmoreka

Brruucnenue maccoBoit 1oy HOK
BBIXOJ1a IIPOAYKTA peaKIun https://m.edsoo.ru
/00adec8a
OO01as xapakTepucTHKa
bubnnoreka
a51eMeHTOB VA-rpynnsl. A30T, 1IOK
pacnpoCcTpaHEHHUE B IPUPOJE, https://m.edsoo.ru
¢du3nUecKrue 1 XUMUYECKHE 100a cieeaé '
CBONCTBA
bubnnoreka
AMMHaK, ero pu3nvecKue u LIOK
XUMHYECKHE CBOWCTBA, httos://m.ed
PS://M.€dS00.1ru
MOJTy4Y€HHUE U IPUMEHEHHE 100adf004
bubnnoreka
[TpakTryeckas padora Ne 3 o 110K
teMe «llomyyenue ammuaka, httos://med
o PS://M.€dS00.1ru
U3yUYEHHE €ro CBOHCTBY»
SyHeHHe © /00adf180
" bubnnoreka
A3oTHas KHCI0TAa, €€ 10K

@Hanecm&e U XUMHNYCCKUC
CBOMCTBA

https://m.edsoo.ru
/00adf306
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Hcnons3oBaHue HUTPATOB U

COJIE aMMOHHMS B KQUECTBE bubnuoteka
MUHEPAJIbHBIX YA0OPEHHIA. HOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru
OKPYXaIOIIEH Cpebl /00adf518
COCTMHEHUSIMHU a30Ta
docdop. Oxcun hochopa (V) bubnuoTeka
u ochopHas Kuciora, IHOK
(U3UYECKHEe U XUMHUYECKHE https://m.edsoo.ru
CBONCTBA, MOJyYEHUE /00adf68a
Hcnons3oBanue Gocdaros B bubnuoTeka
Ka4eCcTBE MUHEPATIbHBIX HOK
yaoOpeHuit. 3arpsi3HeHNE https://m.edsoo.ru
MIPUPOHOM cpenbl pochaTamu /00adfc20
bubnuoteka
VYraepon, pacipocTpaHEeHUE B
HOK

npupoze, Gpuzndeckue u
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru
/00adfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxkcunsl yraepoza, ux

bubanoreka
buznyecKrue 1 XUMUYECKUE
o LHOK
CBOMCTBA. DKOJIOTHUECKHE
obie cBs3a e https://m.edsoo.ru
poO0JIEMBI, CBSI3aHHEI
p /00adfebe
okcuaoM yriepona (IV)
Bubnuoreka
.. LHOK
VYroapHast KUCIIOTa U €€ COJIU
https://m.edsoo.ru
/00ae006¢
[TpakTuyeckas padora Ne 4 o
" bubnnoreka
teme "[lonyuenue
LHOK
YTIIEKHCIIOTO Ta3a.
KauectBeHHas peaknys Ha hitps://m.edso0.ru
peaKtt /00ae027¢
KapOoHaT-HOH"
Bubaunoreka
[TepBoHavanbHBIC TOHATHS 00 OK
OpraHUYECKHUX BEIIECTBAX KaK 1
0 COEQUMHEHUAX YIIIEPoaa hitps://m.edsoo.ru
A yHIepon /00ac054¢
Bbubanoreka
HOK

Kpemuuii u ero coeguneHus

https://m.edsoo.ru
/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[TpakTuueckas padota Ne 5.

Bubnuoreka
Pemenne
LHOK
AKCIIEPUMEHTAIIbHBIX 3a/a4 [0
B . https://m.edsoo.ru
TeMe «Baxueiinme
/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUI
bubanoreka
Konrponsnas padora Ne3 o
o HOK
TeMe «Baxkueinine
https://m.edsoo.ru
HEMETAJUIBI U UX COEIUHEHUI
/00ae0el8
OO0mas xapakTepucTHKa
XUMHUYECKUX DIIEMEHTOB —
Bbubanoreka
MeTaJI0B. MeTtayuindeckast OK
CBSI3b U MeTaJuInyecKas I
cTan eCKas DELISTKA https://m.edsoo.ru
KpUCTAIIINUECKAs PEIIETKA.
P P /00ac103e
dusuueckue cBoiicTBa
METAILJIOB
XuMHu4ecKre CBOMCTBA Bubnuoreka
METAJLIIOB. IIOK
DNEKTPOXUMHUYECKUH Psifl https://m.edsoo.ru
HaIpsHKEHUN METAJUIOB /00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO0mIue crnocoObI MOTyYEHUS

MeTauioB. CIuiaBbl. bubnuoreka

Beruncrienus no ypaBHeHUSIM LHOK

XUMUYECKUX PEaKLUU, eCIIU https://m.edsoo.ru

OJVH U3 PEAre€HTOB CONECPKUT /00ael156

MpUMECH
Bubnnoreka

[TonsiTe 0 KOppO3UU HOK

METAJLIIOB https://m.edsoo.ru
/002ae1278
Bbubnnoreka

K

[Ienouynble MeTaIbI o
https://m.edsoo.ru
/00ae14b2
Bbubnnoreka

OKCHUJIBI U TUAPOKCHUIIBI HOK

HATPUS U KIS https://m.edsoo.ru
/00ae14b2
bubnnoreka

[Ilen0YHO3EMENBHBIE METAIUIbI HOK

— KabIUH{ ¥ MarHui https://m.edsoo.ru
/00ael5e8
bubnnoreka

Baxknenmmue coenHeHUs IHOK

KaJlbLIUs https://m.edsoo.ru
/00ael5e8

0O0001eHue u
CHCTEMaTH3aLUA 3HAHUI



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bubmmoreka

JXK&cTKOCTh BOABI M CIIOCOOBI LIOK

€€ yCTpaHEHHUs https://m.edsoo.ru
/00ae1886
bubnnoreka

[TpakTuueckas pabora Ne 6 o

S HOK
TeMme "JKECTKOCTH BOJIBLI U
METOJIbl €€ yCTpaHEHUS" hitps://im.edso0.0u
o yerp /00aelae8

bubnuoreka

AnroMuHuR HOK
https://m.edsoo.ru
/00aelc64
bubnuoreka

AmpoTepHble cBOICTBA LHOK

OKCHJa ¥ TUAPOKCHUIA https://m.edsoo.ru
/00aelc64
Bubmnoreka

Keneszo HOK
https://m.edsoo.ru
/00ae1d86
Bubnuoreka

Oxcunpl, TUAPOKCUIBI U COIH HOK

xenesa (I1) u xemnesa (I11) https://m.edsoo.ru
/00ae35¢e6

O060061enne 1
CUCTEMATH3ALMS 3HAHUU



https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae35e6
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[TpakTuueckas padota Ne 7.

Bbubaunoreka
Penrenne
HOK
AKCIIEPUMEHTAJILHBIX 3a/a4 10
B . https://m.edsoo.ru
TeMe «BaxHeiime MeTaJUIbI U
/00ae3de8
HUX COEINHEHUI -
Brruucienust mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUH, eCITH
bubanoreka
OJIMH U3 PEareHTOB JIaH B OK
U30BITKE WU COJAEPIKUT I
B https://m.edsoo.ru
npumecHu. Brrunciaenns
p . /00ae1750
MacCOBOH JOJIHM BEIX0a
MPOIYKTA PEAKIIHI
00001Eesne u
cucTeMaTu3aus 3HaHuil
Konrponsnas padora Ne4 mo
TeMe «BakHelme MeTauibl U
UX COEINHEHUI
Bbubnuoreka
BemectBa u marepurasl B OK
IOBCEIHEBHOM XKU3HU 1
1oBE https://m.edsoo.ru
YyeJI0BeKa
/00ae3f50
Bubanoreka
XHUMHYECKOE 3arps3HEHNE HOK

OKPYXaIOIIEH Cpebl

https://m.edsoo.ru
/002ae4270
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bubmmoreka

6 | Poiub xumuu B perieHun | HOK

5 | p2KoJIOrMYEeCKUX MpolIemM https://m.edsoo.ru
/00ae4270
bubanoreka

6 | PesepsHbIil ypok. O000mICHNE 1 LIOK

6 A CUCTEMATH3aLMs 3HAHUN https://m.edsoo.ru
/00ae0d0a
bubanoreka

6 | PesepBHblIil ypok. O600mIeHNE | LIOK

7 U cUCTeMAaTu3alus 3HaHu! https://m.edsoo.ru
/00adb33¢
Bubanoreka

6 | PesepBHsIil ypok. O000IICHHE 1 LIOK

8 U cUCTeEMAaTu3alus 3HaHu! https://m.edsoo.ru
/00ad9cb2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOANYECKUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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