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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma nmo xumuu (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOI'O
oOmiero o00pa3oBaHUsl COCTaBJIEHa Ha OCHOBE TpeOOBaHUI K pe3yibTraraM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHONW MPOTpPaMMBI OCHOBHOTO  OOIIEro
obpazoBaamst MAOY CII Ne 7, mpencrasinennsix B ®I'OC OO0, B ToM uwmcie
pabodeil mporpaMMbl  BOCHHTAHHA C  HCIOJB30BAHHEM  COBPEMEHHOTO
00opymoBaHUs LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKON
HanpaBieHHocTH «Touka pocta», cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0a3e mumentpa «Touka pocra»  obecrmeunBaeTcsi  peanu3alus
0o0pa3oBaTeNbHbIX IPOrPaMM  €CTECTBEHHO-HAYYHOM H  TEXHOJOTHYECKOU
HaAMpaBJICHHOCTEHW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOAATENbCTBA B chepe oOpa3oBaHMsl M C Y4YETOM pEKOMEHAALMN
denepanbHOro oneparopa yueOHoro npeaMera « XuMusy.

Hcnonb3oBanne oOopyaoBaHusi IeHTpa «Touka pocTay MpU peaTu3aiuu
JTAaHHOM pabouel MporpaMMBbl MO3BOJISET CO3/IaTh YCIOBHUS:

* TSl pACIIUPEHUS COACPIKAHUS MKOJIHFHOTO0 XMMHUYECKOT0 00pa3oBaHus;

* Uil TIOBBIIICHUS TIO3HABATENbHOM AaKTHBHOCTH OOYyYaloOlmUXcs B
€CTECTBEHHO-HAYYHOU 00J1acTH;

* M pa3BUTHs JIMYHOCTH pebeHKa B TMpolecce OOy4eHHS XHMHUH, €ro
CIIOCOOHOCTEH, (OPMHUPOBAHHMS W YIOBJICTBOPEHUS COINHMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

* Mg paboThl ¢ OJApEHHBIMM IIKOJIbHUKAMHU, OPTraHU3allMi WX PAa3BUTUS B
pa3ianyuHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOMN NEATEIbHOCTH.

[Tpumensist obopynoBanue neHTpa «Todka pocTay Ha ypokax, ydaluecs
CMOTYT BBITIOJIHUTH J1a0OpaTopHbie PAOOThI M SKCIEPUMEHTHI IO MpOTpaMMme
y4eOHOTO IIpeIMeTa « XUMUSD.

PabGouass mporpamma mo xuMuuM Aa€T TPEACTABICHHE O IEsAX, OOmeH
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYaIOIIUXCS CpEeACTBaMU
y4eOHOro mpeaMeTa, YCTaHaBIMBAeT 0O0sA3aTeIbHOE MPEIMETHOE COAEpKaHHE,
peaycMaTpuBaeT paclpeieieHue ero Io KilaccaM M CTPYKTYpUPOBAaHHUE IO
paszenaM W TeMaM MPOrpaMMbl MO XHMHH, OIpPEAeseT KOJIMYECTBEHHBIC H
KauyeCTBCHHBIE XapaKTePUCTHKHU COJIepIKaHus, PEKOMEHIYEMYIO
MOCNIEIOBATEIPHOCT,  M3YYEHHS XUMHH C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Yy4eOHOTO Tpollecca, BO3PACTHBIX
0COOEHHOCTEH O0O0yJaromuxcs, OMNpeAeIsIeT BO3MOKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHWUN K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTEIHHOU
IporpaMMbl Ha YPOBHE OCHOBHOI'O 0OLIero oOpa3oBaHUsl, a Takke TpeOOBaHUH K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LieJiel U3y4ueHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEJIBbHOM JAESITENBHOCTH OO0YYarollerocsi MO0 OCBOEHUIO
y4eOHOTr0 CoIep)KaHMS.

3HaHWE XUMHUU CIYXKUT OCHOBOM g (HOPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, €ro NnpejcTaBjIeHUN O MaTepPUATLHOM E€IUHCTBE MUpPA, BAXKHYIO



poJib UrparoT (QopMHUpPYyEMble XUMHUEH NPEICTaBICHUS O B3aUMOIIPEBPALLCHUSIX
HEPruM U 00 HBOJIIOLMU BEIIECTB B MPHUPOAE, O MYTSAX PELICHUS TII100abHBIX
npo0yieM YCTOWYMBOTO PAa3BUTHUSl YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUUECKOH,
NUIIEBON U 3KOJOTUYECKON O€30MMacCHOCTH, TPOOJIEM 31paBOOXPAaHEHUS.

[Ipy wu3yyeHUHM XHUMHUHU MPOUCXOJUT (POPMUPOBAHHWE 3HAHUUA OCHOB
XMMHMYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaga y4eOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUA — BaXKHEHIMX (PaKTOB, MMOHATHN, 3aKOHOB M TCOPETUICCKUX IOTOKEHHUH,
JOCTYIHBIX O0OOIIEHU MHPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHWS MpPU H3YYEHHUHU BEUIECTB U
XUMUYECKUX peaKUui, B ((OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TIPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeIOBATENbCKON
JESTEIbHOCTH, OCBOCHMM MpaBWJ 0€30IacHOro OOpalleHUsl C BELIECTBaMHU B
IIOBCEHEBHOM KU3HU.

[Tpu M3yuyeHUn XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl BaKHOE
3HaueHUe NMpUoOpeNn TaKue en, KakK:

— (GOpMHUPOBAHHE HUHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOLTUMCS YCIOBHSIM JKU3HU;

— HaNpaBJICHHOCTh OOYYEHHS] Ha CUCTEMATUYECKOE MPUOOIIEHUE 00ydYaroImuxcs K
CaMOCTOSATEJIbHOM MMO3HABATENIbHON JEATEIbHOCTH, HAYYHBIM METOJaM MO3HAHUS,
(bopMHPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecreyeHne YCJIOBHM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OO0YYarOIIMMHUCS
OTbITa Pa3HOOOPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUYCHUE MJis
Pa3IMYHBIX BUJOB ACSITEIBHOCTH;

— (¢popMupoBanue 001el (YHKINOHAIBHON U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH,
B TOM YHUCJIE YMEHHUI OOBSCHITh U OLECHUBATh SIBICHUS OKPYXKAIOLIETO MHpA,
VCIIOJIb3Ysl 3HAHHS W OIBIT, MOJYYEHHBIE IPU U3yYEHHH XWMHH, NIPUMEHATH HUX
IPU pELIEHUH NpoOIeM B IOBCETHEBHOM KU3HU U TPYI0BOM I€ATEIBHOCTH;

— ¢opmupoBanre y 0OyYarOIMUXCS TYMAaHHUCTHYECKUX OTHOIIEHUH, MOHUMAaHHS
[IEHHOCTH XUMHUYECKUX 3HAHUUM IS BBIPAOOTKH IKOJIOTHYECKU IIEIECO00pa3HOTro
NOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B UEISIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYKAIOIIEN NPUPOJHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTE K CaMOKOHTPOII H
CaMOBOCITMUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUiIs U HAMpPaBIEHHOCTU AajbHEHIIEro
0o0yJeHUSI.

Pabouas mporpamma peanmusyercs Ha ocHoBe YMK O.C.I'abpuensna,
KOTOpBIA BKJIIOYEH B (peaepanpHblii IepeyeHb YUYE€OHUKOB, JOMYIIEHHBIX K
VCIIOJIB30BAHUIO TPU peaIN3aldd HMEIOUIMX TOCYJapCTBEHHYIO AKKpPEIUTALUIO
o0pa30BaTeNbHbIX MPOrPaMM Ha4yaJIbHOTO OOLIETr0, OCHOBHOI'O OOILEro, CPeHEro



oOmiero o0Opa3oBaHMsI OpraHU3alUsIMU, OCYIICCTBIISIONIMMU 00pa30BaTEIbHYIO
JESTEILHOCTh U YCTAHOBJICHUS MPEIETLHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
yueOHukoB" (Ne 858 o1 21.09.2022 r.).

VY4eOHbIl M1aH 00pa30BaATENILHOTO YUPEKICHUS MPEyCMaTPpUBACT U3yUYCHHE
XUMUM Ha ©0a3oBoM ypoBHe B 8-9 «kijaccax. OOmee 4YHCIO Yacos,
PEKOMEHIOBAaHHBIX ISl M3yueHHus xumuu—1364dacoB: B 8 kiacce — 68 vacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuu. Posib XUMHM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HaykK. Tena u
BellecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATrpErarHoe COCTOSIHUE BEIIECTB.
[Tonsatne o MeTodax IO3HAHUS B XMMHHM. UHCTBIe BemecTBa U cMecu. CriocoObl
pa3IeICHUS] CMECEM.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTbl. CUMBOJIBI XMMHAYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIEC BENIECTBA. ATOMHO-MOJIEKYJIAPHOE YUCHHE.

Xumudeckas ¢dopmyna. BajaeHTHOCT, aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS aToMHas Macca. OTHocHUTEeIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast 1011 XUMHYECKOTO AJIEMEHTA B COCIMHECHUH.
KomnuecTtBo BemectBa. Monb. MossgpHass macca. B3anMOCBS3b  KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHCHHUH.

OU3NYECKNE U XUMAYECKUE SBIICHUA. XUMHYECKAsl PEaKIUs U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsS MacChl BemecTB. XWMHYECKHe ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KCHUS, 3aMEIICHHsI, 0OMEHA).
XUMHYECKHUI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOW TIOCYJIOM, MpaBuiaaMu paboThl B JabOpaTopuu H
npuéMaMu oOpalleHus ¢ JIabopaTOpHBIM 000PYI0BaHUEM, U3YYCHUE U OMHCAHUE
(GU3UYECKUX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOIIOJACHUE
dbu3nyeckux (IJIaBJIICHHE BOCKA, TasHUE JIbJa, pacTUpaHHWE caxapa B CTYIIKE,
KUIIEHWE U KOHJICHCAIUS BOJBI) U XUMHYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM IIPOBOJIOKH, B3aMMO/ICHCTBUE Meja ¢ KHCJIOTOMN) sIBIEHUM, HAOII0ICHUE 1
OIMCAaHUE MPHU3HAKOB IMPOTEKAaHMS XHMHYECKUX peakiuil (paslioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THIIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHUE CIOCOOOB PA3JEIICHHUS] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BEITIAPUBAHUE, JUCTHLIAINSA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKH TTOBApPCHHOU
coiiv, HaOJIOJICHWE W  ONHCaHWE  pPe3yJbTaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHWS MAacChl, CO3JaHME MOJICJIE MOJIEKYI
(I1apoCTEepPKHEBBIX).



BaxHeiine npeacTraBuTe 14 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMmech razoB. CocraB Bo3gyxa. Kuciopom — 3J€MEHT W MPOCTOE
BelecTBo. Haxoknenue kucimopoga B Tpupoae, (GU3MYECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenune kucimopona. CrocoObl
MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoje. O30H — aIoTpoInHas MOAU(PUKALIMS KUCIOPOIa.

TemnoBoi 3 PeKT XUMMUYECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHJIOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO31yXa,
YCUJICHHE MapHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxoxkeHue BoAopoja B MPUPOJE,
dbuzuyeckrue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI MOJy4YCHHUSI.
Kucnots! u conm.

MounspHbIii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBOKMCTBa BOAbL. Bona kak pactBopurenb. PactBopel. HackllieHHbIe U
HEHACBIIEHHbIE pPAacTBOPBL. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBast 10
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJibl. OcHOBaHuUs. Ponb pacTBopoB
B MPUPOJEC U B XKU3HHM 4eloBeKa. KpyroBopoT BoAbI B MpPUPOAE. 3arps3HEHUE
NpUPOIHBIX BoA. OXpaHa U OYKUCTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCHUIIOB:  cojeoOpasyiomue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Dusmdeckne W XUMHUYCCKHC
CBOMCTBA OKCUIOB. [lonydenue okcuaos.

OcuoBanus. Knaccudukarus ocHOBaHUWI: MIETOYH U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknatypa ocHoBaHuid. dPu3znueckne M XUMHUYECKHE CBOMCTBA OCHOBAHUMU.
[TomydyeHnrne OCHOBaHHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenkmarypa xkucior. dusnyeckue u
XUMHUUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu MmertamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coiseil. @PuU3NYECKHE M XUMHUYECKHUE CBOWMCTBA COJIEH.
[TomydyeHue coiei.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHECHUM.
XUMHYECKHUI IKCIIEPUMEHT:

KAQ4ECTBEHHOE OIPEICIICHUE COACPAKAHMUS KHUCIOPOJa B BO3AYyXE, MOJIYyUYEHHUE,
coObupaHve, pacmo3HaBaHWE M M3YYCHHUE CBOWCTB KHCJIOpOaa, HaOI0IeHNe
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBECHHUS W
MpEeKpaIieHus] TOpeHus (MmoXapa), O3HaKOMJIEHHe ¢ oOpasllaMH OKCHIOB U
ONMCAaHUE HUX CBOWCTB, MOJy4YeHUE, COOMpPAHHME, PpACIO3HABAHUE M H3Yy4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEH pACTBOPCHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOIBI C METAJIIAMHU
(HaTpueM ©  KaibleM) (BO3MOKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HAO0JII0ICHNE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
u3ydeHue B3aumojieiicTBua okcunaa menu (II) ¢ pacTBOpoM cepHOW KHUCTOTHI,
KUCJIOT C METaJUIaMH, PEaKkluid HEUTpalu3alvy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOIO METajUla APYTMM K3 pacTBOpa COJIA, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad 10 TeMe «BaxHeWlue Kiacchl HEOPraHUYECKUX
COCAUHEHUI.

IHepuoanuecknii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX 3j1eMeHTOB /I,
HN. MenpgeaeeBa. CrpoeHue aromMoB. XUMHYeCKas CBfA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[TepBbic TOMBITKHM KIacCU(PUKAITMN XUMUICCKUX AIeMEeHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IIE€JI0YHO3EMEIIbHBIE METaJUIbl, TaJIOTCHBI,
WHEPTHBIC Tasbl). OJEMEHTHI, KOTOpble 00pa3yroT amM(@OTEpHBIC OKCHABI U
TUIPOKCHUJIBIL.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucrema XxuMudeckux sneMmeHTos 1. U.
MenneneeBa. Koporkonepuoanas u jummHHONepuoanas ¢opmbl [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB [l. M. MenpneneeBa. Ilepuoasl u rpymnisl.
PU3NYECKUN CMBICI OPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U IPYIIIBI JJIEMEHTA.
Crpoenue aromoB. CoctaB aroMHbIX siaep. M3orombl. Onexkrtponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckori cucremsl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.
3aKOHOMEpPHOCTH HW3MEHEHHUs pajdyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYNIIaM U IEPUOIaAM.

3nauenue llepuogmueckoro 3akoHa u llepmonnueckod CHCTEMBI XMMUYECKHX
DJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKJIaHHH.

Xumuueckass  cBsizb. KoBasieHTHas  (ToJisipHAss M HEMOJSIpHasi)  CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCJICHHS U1 BOCCTAHOBJICHHS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKHUI IKCIIEPUMEHT:

u3ydeHue oO0pa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJECHCTBUE
TUJIPOKCUAA [IMHKA C PACTBOPAMHM KHUCIOT M IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMN
(ropeHue, peakliiy pa3ioKeHUs], COSJUHEHN).

MesxknpeaMeTHbIe CBSI3H

Peanmnsanpsa MeEXNpeIMETHBIX CBSI3€M NpPH H3Yy4YEHUHM XHMMUM B 8§ Kjacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOm1re ecTeCTBEHHO-HAYYHbBIE TIOHSTH: HAYYHBIH (DaKT, THUIIOTE3a, TEOPHs, 3aKOH,
aHaJM3, CUHTE3, KiIacCU(UKaAIUs, MEePHOAUYHOCTh, HAOIIOJCHHUE, DKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

dusuka: mMaTtepus, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHI, WU30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEJIUYMHBI, E€IUHUIIBI
U3MEPEHMsI, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: porocunTes, npixanue, obuocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOABI, IMOJE3HBIC
UCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u XumMHu4ecKkasi peaxkiuus

[Tepuonuueckui 3akoH. Ilepuognueckas cucremMa XUMMHYECKUX 3ieMmeHToB 1. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHCHMH CBOMCTB
XAMUYECKUX DJJEMEHTOB TMEPBBIX TPEX MNEPHUONOB, KaJIMSA, KAIBIHUSI M HX
COCIMHCHU B COOTBETCTBHM C IIOJIO)KEHHEM 3JeMeHTOB B Ilepuommdeckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUECKOW CBA3U. THUIbI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEIIETKM W BHJA
XHMHUYECKOM CBS3M.

Knaccudukanys W HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUUYECKHUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIAaCCaM HEOPTraHUYECKUX
COEJIMHEHNI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukaiys XUMHUYECKUX PeaKIui M0 pa3IWyHbIM IpU3HaKaMm (110 YHCIy U
COCTaBY YyYaCTBYIOIIMX B PpEaKIMHU BEIICCTB, IO TEIIOBOMY 3(GdeKTy, Mo
W3MEHCHUIO CTEIIEHEeH OKMCIICHHS XUMHYECKHUX JJIEMEHTOB, IO OOPATHMOCTH, I10
YY4aCTHIO KaTajii3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHICCKHE
YPaBHCHHUA.

[loHaTre 0 CKOpPOCTHM XUMHUYECKOW peakiuu. I[loHatue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUYCCKUX peakiusax. [IoHsATHe 0 TOMOTCHHBIX M IeTepOrCHHBIX
peakuusx. [lonarue o karanusze. [lonstue o xumuyeckom paBHOBecur. DakTopHI,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJ0KEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLum. CocraBnenue YpaBHEHUI

OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIB30BaHHUCM METOda
QJICKTPOHHOI'O OanaHca.

TGOpI/ISI BHCKTpOHHTHqCCKOﬁ JUuCCconuraluu. QHCKTpOJII/ITBI N HCIJICKTPOJIUTEI.
KaTI/IOHBI, aHUOHBI. MexaHu3M Aucconuanmu BCUICCTB C PA3JIIMYHBIMH BHIAMHU
XUMHUYECKOM cBs3U. CTeNneHb JUuCcCconuranum. CunbHBIC U clTa0bIC QJICKTPOJIHUTHI.



Peakuun moHHOro oOMeHa. YcloBHsS TNPOTEKaHMsI peakUuid HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBbIE ypaBHeHUs peakunid. CBoiicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTHUECKON JUCCOLUALIUN.
KauecTBeHHbIE peakuy Ha HOHBIL. [IOHATHE O TUAPOIHU3E COJIEH.

XUMHYECKUH IKCIIEPUMEHT:

O3HAKOMJICHUE C MOJEIIAMHU KPUCTALINYECKUX PEIIETOK HEOPIraHUYECKUX BEIIECTB
— METAJUIOB M HeMeTauloB (TpaduTa U anmasza), CIOXKHBIX BEIIECTB (XJopuaa
HATpUsl), MCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEakUuH OT
BO3JICHCTBUS  Pa3iMYHBIX  (PAKTOPOB, HCCIEOBAHHE DIIEKTPOIPOBOTHOCTU
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLNMALNM KHCIOT, WLIEI0YEed U  COJIEHr
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPUANIOB), IPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOMINX ~ TPHU3HAKM  MPOTEKaHWs  pEeakiuid  HMOHHOTO  oOMeHa
(oOpa3oBanue oOcaaka, BBIICICHHE Tas3a, oOOpa3oBaHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOLUX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuuu pas3ioKEeHUs, COCIMHEHUS), PAaClO3HABAHUE HEOPraHHMYECKHUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pPEAaKIUMHd Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmass  xapakrepucTuka rajaoreHoB. (OcCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aMMOJEICTBUE C METalJlaM{, HEMETaUIaMH{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KuCI0Ta, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, IPUMEHEHHe. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
Hax0KJICHUE B IIPUPO/IE.

OOwas xapakrepucTuka 31eMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeNEeHU OKucieHus. CTpoeHue u (u3NYEeCKue CBOMCTBA MPOCTHIX
BELIECTB — KUCJIOPOJia U Cepbl. AJUIOTPOINHBIE MOAU(PUKAIIUN KUCIOPOJA U CEpPBL.
Xumunyeckue cBoiictBa cepbl. CepoBojopol, CTpoeHue, (uU3NYECKue U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTAaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3MYECKHE M XUMHYECKHE CBOiicTBa (oOmue Kak
IpeICTaBUTENA Kiacca KHCIOT H crnenuduueckue). XUMHUECKHE pEaKIny,
JeXalllie B OCHOBE MMPOMBILUIEHHOTO CHOcO0a MOJYYEHUsI CEPHOM KHCIIOTHI
[Ipumenenue cepHor KucmoTel. COnM CEpHON KUCIIOTHI, KAYECTBEHHAs PEaKLMs Ha
cynedar-uon. Haxoxzaenune ceppl M €€ COCIMHEHUWH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMHU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHUST ATOMOB,
XapaKTEpHbIE CTENEHU OKHCIEeHUS. A30T, paclpocTpaHEHHWE B MPUPOJE,
(du3nyeckue U XuMHIecKkre cBoiictBa. KpyroBopor azora B npupojie. AMMHUAK, €r0
¢u3nyeckrue 1 XMMHUYECKUE CBOMCTBA, NOMyuyeHue U npuMeHenue. Coiau aMMOHUS,
ux QuU3nyecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MojyuyeHue, (PUu3HuecKue M XUMHUYECKUE



CBOMCTBa (00mME Kak TMPENCTABUTENsl Kiacca KUCIOT M cHeruduyeckue).
Hcnonp30BaHWE HUTPATOB M COJIEM aAMMOHHMS B KayeCTBE MMHEPAIbHBIX
ynoopeHuii. XuMHUUECKOe 3arpsi3HEHUE OKPYXKAIOUIe cpeibl COSAUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3AyXa, NOuBbl U BomoémoB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE M XUMUYECKHE CBOICTBA.
Oxcun ¢ocdopa (V) u pochopHas kuciora, pu3ndecKkue U XUMUIECKHUE CBOMCTRA,
nosyuenue. McnonabpzoBanue GocdaTtoB B KaUyeCcTBE MUHEPAIBHBIX YI0OpEHUH.
OO6mast xapakrepuctuka anemMeHToB [V A-rpynmsl. OcCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble CTETNCHH OKUCICHHS. YTIEpOJ, auIOTpPONHbIe MOAU(UKAIIH,
pacnpocTpaHeHue B MpUpoe, PU3UIecKre U XMMHUUECKHE CBOMCTBA. AJCOPOIHS.
Kpyrosopor yrinepona B mnpupoge. Oxcunbl yriepoaa, ux (uU3Myeckue u
XUMHUYECKUE CBOWCTBA, JICMCTBHE Ha KUBbICE OPraHU3MbI, MOJY4YEHUE U
IpUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE ¢ OKCUIOM yriepona (I1V),
rUrnoTe3a TI00aTbHOrO MOTEIUICHUS KIMMara, MapHUKOBBIA 3(ddexT. YroapHas
KHCIIOTa U €€ COolM, UX (PU3MyYeckue UM XHUMHUYECKHE CBOWCTBA, MOJIYYCHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-uOHBL. Mcrnonb3oBaHue
KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO0351CTBE.
[lepBoHavanbHbIE MOHATHUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIWHEHHUAX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIUIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHHUKK YIJIEBOAOPOAOB (Yroiab, MTPUPOIHBIA Ta3, HEDTH),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPOJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaYKHBIX BEIIECTBAX: )KHpax, OeJKax, yriieBojax — U X
poiii B OKM3HM 4eJOBEeKa. MarepualbHOE €JIMHCTBO OpPraHMYECKUX H
HEOPraHUYECKUX COEIMHEHHI.

Kpemunii, ero ¢usznueckne u XMMHUYECKHE CBOWCTBA, MONyUYCHHUE U MPUMEHEHHE.
Coeaunenust kpeMHus B nipupojie. O61mue npeacraBieHus: o0 okcuae kpemuus (IV)
U KpemHUeBOM kucimote. CuiMKaThl, WX HCIOJIb30BaHHE B OBITY, B
MPOMBIILICHHOCTH. BakHEeHIue CTPOUTENbHBIE MAaTepHallbl: KEPAMUKA, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. I[Ipobiembl 6€30macHOrO  MCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

XUMHYECKUH IKCIIEPUMEHT:

M3ydYeHHE OOpa3loB HEOPraHWYECKHX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKLMi Ha XJIOPHUJI-MOHBI U HAOJIIOACHUE MPU3HAKOB
UX TIPOTEKaHMS, OMBITHI, OTpaxkarommue (U3NYECKHE U XUMUUYECKUE CBOICTBA
raJlor€eHOB M WX COEIMHEHHHA (BO3MOXXHO HMCHOJIb30BAHHE BHUIEOMATEPUATIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMIICHHE C
oOpa3iaMmu  ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIOB), HAOIIOCHNE Mpollecca OOYTIIMBaHUs caxapa IMOJ JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YCHUE XUMHYECKHX CBOMCTB
pa30aBiIEHHON CEPHOU KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH U HAOJIOJIeHWEe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBamu a3zora, (ochopa u uX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpeHUM, MmogyyeHue,



cobupaHue, paclio3dHaBaHWE W M3yYCHHE CBOHCTB aMMHakKa, IIPOBEICHHUE
Ka4eCTBEHHBIX PEaKIuii Ha MOH aMMOHHS U (GochaT-uOH M M3YYEHHUE IPU3HAKOB
UX MPOTEKAHMUS, B3aMMOJICMCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), U3yYECHUE MoOJeIeHn
KPUCTAIMYECKUX peImETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, pacro3HaBaHUE W U3YUYEHUE
CBOMCTB YIJICKHCIIOIO Ta3a, IMPOBEACHUE KAaUCCTBCHHBIX PEaKIMi Ha KapOOHAT U
CWJIMKAT-UOHbl M W3yYECHUE TMPU3HAKOB WX TMPOTECKAHHS, O3HAKOMIIEHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3ajad4 1mo tTeMe «BaxkHelmme HeMeTalIbl U UX COSTUHECHU.

MeTaJ/JIbl M1 UX COeAMHEHUS

OO6mrast XxapakTepuUCTUKAa XUMUUYECKUX DJIEMEHTOB — META/UIOB HA OCHOBAaHUU HX
nojioxkenuss B Ilepuonmyeckor cucremMe XUMHAYECKUX diemenToB [J[. .
MenpeneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTajnyeckas CBsI3b U
METaJUIMYEeCKas  KpUCTAUIMYECKass  pemeTka.  DJCKTPOXUMUUYECKUM  psia
HaIpsDKeHUN MeTauioB. u3nueckne U XUMUYECKHE CBOMCTBAa MeTayioB. OO0Iue
CrocoObl TomyueHus: MeTauioB. [IOHATHE O KOPpO3MHM METalIOB, OCHOBHBIC
CIocoOBl 3amuThl UX OT Kopposud. CruiaBel (CTayib, YYTyH, JIOPaTIOMUHUM,
OpoH3a) U X MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounsie meTamipl: moJokeHHe B llepuoandeckorl cucTeME XUMHYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOKJICHHE B IPUPOJIE.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus U Kaius). OKcuuabl u
TUJIPOKCUAB HaTpus W Kanud. [I[puMeHeHHne WIEeI0YHBIX METANIOB W UX
COECINHECHUMN.

[IlemoyHO3eMENBHBIE METAIUIBI MATHUN U KaJbLUKU: MOJIO)KeHUE B [lepuonnueckon
cucreme xumudeckux siemeHtoB . M. MenpaeneeBa, CTpoeHHME HX aTOMOB,
HaXOXJEHHE B pupojie. PU3nUeCcKue 1 XUMHUYECKAE CBOMCTBA MAarHusl U KaJIbLIUSL.
Baxwuerine coequHeHNs KabIus (OKCUI, TUAPOKCU, coin). JKECTKOCTh BOJIBI U
CrocoObI €€ yCTpaHEeHHUSI.

AuntoMuHUN: TosiokeHue B [lepuoinueckoi cucteMe XuMuueckux anementon /1. M.
MeHgeneeBa, CTpOCHHE aTOMa, HAXOXICHUE B Ipupoje. DU3UUYECKUE U
XUMHUYECKUE CBOMCTBA altOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIIPOKCHUIA
aJIIOMHHMUS.

Kenezo: nmomoxenune B [lepuoamyeckoil cucreme XxuMudeckux snemeHtoB [l .
MenpaeneeBa, CTpO€HHME aroma, HaxoxjacHue B npupone. Dusnueckue u
XUMHUYECKUE CBOMCTBA xenne3a. OKCUIbI, TUIPOKCU B U conn kenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHUE.

XUMHYECKHUI IKCIIEPUMEHT:

03HAKOMJICHHE C 00pa3IlaMi METAJIOB M CIJIaBOB, MX (M3UYECKUMHU CBOMCTBAMM,
W3yYeHHE PEe3yJIbTaTOB KOPPO3WHM METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJIBIUS U HATPHS C
BOJIOM (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPUATIOB), HCCJIEIOBAHHUE CBOMCTB



KECTKOM BOJBI, IIpollecca TOpPEHUs Kele3a B  KHUCIOponae  (BO3MOXHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakiMii Ha MOHBI: MarHus, Kajblus, allOMUHUS, IMHKA, xkene3a (II) u xenesa
(III), mequ (II), HaGmromeHre W OMHCAHUE MPOILIECCOB OKPAIIMBAHMS IJIAMEHU
MOHAMU HATPHUs, KaJus U KaJIblKsl (BO3MOKHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB),
UCCIIeI0BaHNE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA aTFOMUHUS U THUIPOKCUIA IIMHKA,
pElIEHUE JKCIEPUMEHTAJBHBIX 3aJa4 N0 TeMe «BaxkHellme MeTaulbl U UX
COCTMHEHHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa u marepuansl B IIOBCEAHEBHOW JKM3HM 4YeENIOBEKa. be3omacHoe
UCTIOJb30BaHUE BEIIECTB M XMMHUECKUX peakuuid B ObiTy. [lepBas momormp mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHWMHUYECKOE 3arpsi3HEHHE OKpYKarollell cpeasl (mpenenbHas JOIyCcTUMAas
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMuu B pemeHnn 3K0I0ruYecKux
nmpooem.

XUMHYECKUH IKCIIEPUMEHT:

u3ydyeHue oOpa3loB MaTepuaioB (CTEKJIO, CIUIABbl METAJIOB, IOJIMMEPHBIE
MaTepHaIbl).

MexknpeaMeTHbIe CBA3H

Peanuzanusa MeXNpEeIMETHBIX CBSI3€M NpU HM3Yy4YEHMH XUMUU B 9 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JJIsI OT/ICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAay4YHbIE MMOHATHSA: HAYYHBIN ()aKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHanmm3, CUHTE3, KiacCUUKalus, NEePUOAUYHOCTh, HAONIONCHUE, DKCIEPUMEHT,
MOJICIMPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOTHS,

MaTepuabl.
dusuKa: Marepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHW], HU30TOIIHI,
PaJIMOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUI 3apsi, MIPOBOIHUKH,

NOJYIPOBOJHUKH, JUDJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIIINYECKas
peméTka, CIUiaBbl, (U3MYECKUE BEIMYUHBI, €IWHUIIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢otocunTe3, apixaHue, Ouocdepa, HSKOCHCTEMA, MHUHEPATHHBIC
yI0OpeHus, MUKPORJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOABI, IMOJE3HBIC
UCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

MJAHUPYEMBIE PE3YJIbTATHI OCBOEHHSI TIPOTPAMMBI 11O
XMMHM HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUS
(BA30OBbI1 YPOBEHD)



OcBoeHue ydeOHOro mpeaMera «XHMHS» Ha YPOBHE OCHOBHOTO OOIIETo
0o0pa3oBaHMs JTOJDKHO OOECIEeYnTh JOCTIKCHHUE CIACAYIOMNUX OO0yJaronuMuUCs
JMYHOCTHBIX, METAIPEAMETHBIX U IIPEIMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNBTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOT'O OOIIETO 00pa3oBaHus
JIOCTUTAIOTCSI B XOJI¢ OOYUYEHUs] XUMHUHU B €UHCTBE Y4€OHON M BOCHUTATEIIHLHOU
JIESITeIIbHOCTH B COOTBETCTBHH v TPAIUIIMOHHBIMU  POCCUUCKUMU
COLIMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, HPUHATHIMU B
o0IecTBe MpaBWJIaAMH W HOPMaMH TIOBEACHHMS W CIIOCOOCTBYIOT TIpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLIMAIM3AIINK 00yJarOITUXCS.

JInaHOCTHBIC pe3yJIbTaThl OTpaXaroT TOTOBHOCTD 00yYaroIIMXCs
PYKOBOJCTBOBATbCSl CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALMN U
pacIIMpEHNE OMbITA ICATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

IIECHHOCTHOI'O OTHOIIEHMUS K OTEYECTBEHHOMY KYJbTYPHOMY, HMCTOPUUYECKOMY H
HAay4YHOMY HAacJeIWI0, IIOHMMaHMS 3HAYeHUS XHUMHYECKONW HAyKd B IKU3HHU
COBPEMEHHOT0 OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpMammen o
MEPEJIOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPECTABICHUS O COI[MATBHBIX HOPMax M MpaBUIaX MEKIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, KOMMYHHMKATUBHOM KOMIIETCHTHOCTH B OOIICCTBEHHO ITOJIE3HOM,
y4eOHOUCCIIeIOBATEILCKOM, TBOPYECKOM U JAPYTHMX BHAAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JCATEILHOCTH IPU BBHITIOJTHECHUU
y4eOHBIX, ITO3HABATEIbHBIX 3aJ1ad, BBIMOJHEHUH XHMHYCCKHX SKCIIEPHMEHTOB,
CO3/TaHMM  Y4YeOHBIX MPOEKTOB, CTPEMJICHHS K  B3aUMOIIOHUMAHHIO U
B3aMMOIIOMOIITY B MPOIIECCE ATOM YICOHOM NeaTeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE IIOBEACHHE M TOCTYINKH CBOHUX TOBApHUILNECH C IO3UIIMU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YUETOM OCO3HAHMUS TOCJICICTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE U XUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBJISIIOLIWE
OCHOBY IS TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TMPUPOJIbI, B3aMMOCBS3SX 4YEIOBEKA C
MIPUPOHOM CPesIo, O POJIM XMMHUHU B TTIO3HAHUM ITUX 3aKOHOMEPHOCTEH;
M03HABaTEIbHbIC MOTHBBI, HAIIPABJICHHBIC HA MTOJYyY€HNE HOBBIX 3HAHUM MO XUMUH,
HEOOXOMMBIC ISl OOBSCHEHHUS HaOII0JaeMbIX IIPOIIECCOB M SIBJICHUH,
MO3HaBaTeIbHOM, MH(GOPMAIIMOHHOW M YWUTATEIbCKON KYJIBTYpPHIl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM pPaboOThl C Yy4YeOHBIMH TEKCTaMH, CIIPAaBOYHOMU
JUTEPATypOH, JOCTYIHBIMH TEXHUYSCKUMH CPEACTBAMH HH(POPMAIIHOHHBIX
TEXHOJIOTHI;



UHTEpeC K OOyYEeHHMI0O U T[O3HaHUIO, JI0003HATETLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HMCCIENOBaTEIhCKOU
JESTEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOYy4YEHUS B
JlaJbHEHUIIEM;

4) gpopMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHMUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKU Ha 3JI0POBbI 00pa3 >KU3HU, OCO3HAHHME IOCJIECACTBUI M HENPUATHE
BPEIHBIX MPUBbIYEK (YMOTPEOJICHHS  ajKOroJis, HApKOTHUKOB, KypEHUs),
HEOOXOJMMOCTH COOJIO/IEHUST TpaBWi OE30MAaCHOCTH TpU  OOpaIlIeHUH C
XUMUYECKAMH BEIIECTBAMH B OBITY U peaTbHOU KU3HM,

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Tpodeccuil W TpyJa pa3iIndHOro poja,
yBaXEHUE K TPYAYy WU pe3yibTaTaM TPYIOBOW NESITEIHHOCTH, B TOM 4HCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHIMBUYaIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHus C YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodecCuOHATBLHOM AESTENHHOCTU U PA3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

IKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyYIIECTBOBAaHHWSA, IOHMMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pasza KU3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOIOCHUS
IpaBwJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJy4yaeMble MPU H3YYEHUU XUMHH, JIs
penieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIo, sl TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTell HUX pelIeHUs MOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COIUATIBHOM MPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX  pE3yJbTaTOB  BBIACIAIOT  3HAYUMBIE  JUIA
(opMUpOBaHMSI MUPOBO33pPEHUS OOIICHAaYUYHbIE OHATHS (3aKOH, TEOPHs], IPUHINII,
runoresa, (Qakr, CUCTEMA, IMPOLECC, IKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAaHUN U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHble yUeOHbIE NEUCTBUS (I103HABATEIIbHbIC,
KOMMYHHUKAaTHBHBIC, PETYJIATUBHBIC), KOTOpbIE OOecrmeunBaoT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOMU
NEATEIBHOCTH.

ITo3HaBaTeJbHBIC YHUBEPCAIbHBIC YUeOHbIC 1eiiCTBUS



ba3zoBble 1ornyeckue AeicTBu:

YMEHUSI UCTOIB30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHHUS MPU OCBOCHUU 3HAHUU:
PacCKpBIBAaTh CMBICII XUMUYECKUX MOHATUN (BBIACISATh UX XapaKTEepHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C IPYTUMHU MOHSATUSMHU), UCTIOJIb30BATh MOHSATHUS IS
OOBACHEHHS OTHIENbHBIX (PAKTOB W SIBIICHWMN, BHIOMPATh OCHOBAHUS W KPUTEPUU
Uil KJacCUUKAIMM  XMMHYECKMX  BEIIECTB M XUMHYECKHX  PEaKIIHi,
yCTaHaBJIMBATh MPUUYMHHO-CICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTHUECKHE PACCYXKACHUS (MHIYKTUBHBIC, NCTYKTHUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHHE TIPUMEHATH B TMPOIECCe TO3HAHUSA TOHATUA (MIPEAMETHBIC U
MeTaIpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCITOJIb3yeMbIC B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICITbHBIC TTPEACTABICHHS —
XUMHUYECKH 3HAaK (CHMMBOJI JJIEMEHTAa), XUMHUYecKas QopMmylaa W ypaBHEHHE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TO3HABATEIbHbBIX 33/a4, ¢ YUETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBISATh U XapaKT€PU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3U U
MPOTHUBOPEYHS B U3Y4AEMbIX TIPOLIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

YMEHHE HCIIONb30BaTh TIOCTABICHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUSA, a TakK)Ke B KA4eCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHNEe OmbITa MO IUIAHUPOBAHUIO, OPraHuW3aldd H  MPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ysbTaT, (HopMynnpoBaTh 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCICOBAHUS, COCTABISATh OTUET
0 MpojIeNIaHHOM padoTe.

Pabora c undgopmanmueii:

yMEHUE BbIOMpaTh, aHATU3UPOBATH M  HUHTEPIPETHUPOBATH  UHOOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPENICTABIICHHUS, MTOIYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4gHO-TIOMyJIIpHAss JIUTEpaTypa XHUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nmocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATh IMPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHSTh pa3IMYHbIE METOABI W 3allpoChl TPH TOMCKE U OTOOpe
uHOOpPMAITMU W COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX IS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIa, MPUOOPETEHHE OTbITa B
00JacTH  MCTIOJIB30BaHUS  MH(GOPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYypOH aKTHBHOTO MCIIOJIb30BaHUS PA3TUIHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITEIIEHO BBIOMPATh ONTUMAILHYIO (POPMY MpECTaBICHUS HHHOPMAITIN U
WLTIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMA CXEMaMH, JharpaMMaMHu,
npyrumu hopmMamu rpaduKu U ©X KOMOMHAIIUSAMY;

yMEHUE HCMOJb30BaTh W  aHAJU3UpPOBaTH B  IMpolecce  ydyeOHOH U
HCCJIeIOBATENLCKON JEATENHHOCTU MH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,



CEJIbCKOr0 XO35IMCTBAa M TPAHCHOPTA HA COCTOSIHHE OKPY’KAOUIEH HPUPOIHON
Cpebl.

KoMMyHUKAaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yYMEHUS 3a/1aBaTh BOMPOCHI (B XOje AWaiora U (Wju) JAUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoil TeMbl, (QOPMYJIUPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS MIPEJITIOKEHHOM 3a/1auu;

YMEHHS MPECTaBIISITh MOTYYEHHBIE PE3YIbTAThl O3HABATENBHOMN JIEATEIIBHOCTH B
YCTHBIX M MUCBMEHHBIX TEKCTaX; JejaTh MPE3CHTAIUIO PEe3yIbTaTOB BHIIIOIHEHUS
XUMUYECKOTO DKCIIEpUMEHTa (71abopaTopHOTO OIbITa, JTA0OPaTOPHOW PabOTHI MO
WCCJICIOBAHHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B  COBMECTHOM
MO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH MpPU  PELICHUU
BO3HUKAIOIIMUX MPOOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unui (00cyxaeHusi, OOMEH MHEHMUSIMHU, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JEWCTBUM, ONpPEACIICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh UEIU JEATEIbHOCTH, IUIAHUPOBAT,
OCYIIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesATEILHOCTh, BRIONPATh Hanbonee d(pPeKTUBHBIC CITOCOOBI pelIeHNs YIeOHBIX U
MO3HABATENbHBIX 33/Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYCHHS HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEICCTBAX M PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW ILEJIH, YMEHHUE
UCIOJIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMbl€ B YCJIOBUU 3aJaHU.

INPEAMETHBIE PE3YJbTATBI

K xoniy oOydenus B 8 kijiacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHUNA: aToM, MOJIeKyJa,
XUMUYECKUN DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJIHAS), BaJECHTHOCTb, OTHOCUTEJIbHAs AaTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas
JI0JII XUMUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJIAPHBIN 00BEM, OKCHU, KUCTIOTA,
OCHOBaHHE, COJIb, AJIEKTPOOTPHUIATEIILHOCTh, CTETICHb OKHCIICHHS, XUMHYECKas
peaknus, KiacCupUKaIMI PeakIuii: peakiui COSTUHEHNS, PCaKIUHA Pa3IIOKCHHUS,
peakmuy 3aMeIIEHUs, peakmuu OOMEHa, 5K30- M DHIAOTCPMUUYCCKHE pEaKIluH,
TeI1oBOM A(PheKT peakuuu, SApO aToma, IEKTPOHHBIM CIOM aToma, aTOMHas
opOuTanb, paguyc aTroMa, XUMHUYECKas CBSI3b, IMOJSAPHAS ¥ HEMOJsIpHas
KOBaJICHTHAsI CBSI3b, MOHHAS CBS3b, HOH, KATHOH, aHHOH, PACTBOP, MaccoBas J0JIs
BelecTBa (IIPOLIEHTHAS KOHIIEHTPAIlUs) B PacCTBOPE;



WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSTh 3TU
MOHSATHS IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBlieHUs (POpMyN BEHIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

OTIPEIEIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJICHUSI AJIEMEHTOB B OWMHAPHBIX COCIMHEHMSIX, MPUHAJUICKHOCTh BEIIECTB K
omnpeneNéHHOMY KJaccy coeAuHeHud 1o ¢GopmysaMm, BHUJI XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;

packpeiBath  cMmbicin  [lepmogmueckoro 3akona JI. WM.  Mengeneena:
JEMOHCTPUPOBATh  MOHMMaHUE  MEPUOAUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTABA, ATOMHO-MOJEKYJISPHOTO
y4E€HUs, 3aKOHAa ABOTaJIpo;

OMHCHIBAaTh M XapaKTepu3oBaTh TabnuunHyio (opmy Ilepuoamdeckoil cuctembl
XUMHUYECKUX DJIEMEHTOB: Pa3jindaTh MOHATHUS «TJIaBHAsS MOArpymnmna (A-rpymnma)» u
«mobounas noarpynna (b-rpynma)», maneie u OoJsblliie MEPHOJIbI, COOTHOCUTH
o0o3HaueHus, KoTopble wumerorcs B Tabmune «llepuoamdeckass cucrema
xumuuyeckux snemeHtoB JI. M. MeHneneeBa» C 4YMCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsll siapa, 00Iee YUCIIO
3JIEKTPOHOB U PACHPEIEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KIaCCH(PUIIMPOBATh  XUMHUYECKHE DJIEMEHTBl, HEOPraHHMYeCKHe  BEIeCTBa,
XUMHUUYECKUE PeakIuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, 1O
Ter1oBoMy 3P (DeKTy);

XapaKkTepUu30BaTh (OMUCHIBAThH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, TOATBEpKJasi OIKCAHUE MPUMEpPaMH MOJEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILLCHUN B pa3JIUYHBIX YCIOBUSAX;
BBIYUCIISITh OTHOCUTENIBHYIO MOJEKYISIPHYIO H MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (QOopMyJie COEAUHEHHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJUTH PACYETHI MO YPABHEHHID XUMHUYECKOU
peaKkIuu;

MPUMEHSTh OCHOBHBIE OIEPAIIMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, O0O0OOIICHHWE, CHCTEeMAaTH3allui0, KJIaCCHU(UKAIMIO, BBISIBICHUC
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJI1 UW3Y4YEHUs] CBOWMCTB BELIECTB U
XUMUYECKUX PEaKIHi, €CTECTBEHHO-HAYYHbIC METOABI TIO3HAHUS — HAOIIIOICHHE,
U3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (PEaAJIbHBIM U MBICIICHHBIN);

CleIoBaTh MPaBHJIaM IMOJB30BAHMS XMMHYECKON TOCYAOH M J1abopaTOpHBIM
o0opy/IoBaHKEM, a TaK)Ke MpaBUiiaM OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMUA 110 BBITIOJTHCHUIO JIA0OPATOPHBIX XUMHUYECKAX ONBITOB TIO
MOJIYYCHUIO U COOMpAHUIO Tra3000pa3HbIX BEHIECTB (BOJIOPOJA M KHUCIOPOA),
IIPUTOTOBIICHUIO PACTBOPOB C OIPEICIIEHHOM MacCOBOM JI0JIEW PacCTBOPEHHOIO
BCILIECTBA, IUIAHUPOBaTh U MPOBOAUTh XUMHUYECKHE DKCIIEPUMEHTHI IO



pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBIO0 HHIUKATOPOB (JIAKMYC,
dbenondTranienH, METUIOPAHXK U IpyTHE).

K xonity oOydenus B 9 kijiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
pacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJa, HOH, KAaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas
peakIusi, XuMHU4YecKas CBsI3b, TEIIOBOU d(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJICKTPOJIUTHI, DICKTPOJUTUUECKAs JUCCOIMALINS,
peaKkIMy UOHHOTO0 OOMEHAa, KaTajln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIEC U
HEeoOpaTUMBbIE peakiuu, OKUCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKUCIIUTENIb, BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAaHOBJICHUE, aJUIOTPONUS,
aM(pOTepHOCTh, XHUMHUYECKas CBA3b (KOBAJEHTHAasl, WOHHAs, METa/lInuecKas),
KpUCTAININYECKAsl PEIIETKAa, KOPPO3Us METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo nonyctumas konuentpanus [IJIK Bemiectsa;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSTh 3TU
MOHSATHS IPU ONKMCAHUU BEILIECTB U UX MPEBPALICHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBJieHUs (OpMyN BEHIECTB U
YPABHEHUUN XUMUUYECKUX PEAKLINM;
ONPEACNIATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHUX OJJIEMEHTOB B
COCMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAIJIECKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COCIMHEHMM 10 (hopMyJiaM, BUJT XUMUUIECKOMN CBS3H (KOBaJCHTHAsS, HOHHAS,
METAJJTMYECKasl) B HEOPTaHMYECKUX COCAMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU
dbopmylie, xapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COCIMHEHUH,
THUI KPUCTAIUIMUECKON PEIIETKA KOHKPETHOI'O BEIIECTBA;
packpeiBate cMmbici llepuommueckoro 3axkona JI. U. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHHE: OINUCHIBATh U XapaKTepPU30BATh TAOIUMYHYIO
dbopmy Ilepuoguueckoil cuCTeMbl XMMUYECKHX DJIEMEHTOB: PAa3iMyYaTh MOHITHS
«riaBHag noArpynna (A-rpymnma)» u «mnodounas noarpynna (b-rpynna)», massie u
OOJbIIME  TEPHOJIbI, COOTHOCUTH OO0O3HAYEHMs, KOTOpble HMEIOTCS B
NEePUOJIMYECKON TaOIUIE, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsii snpa, oOIlee YUCIO DJICKTPOHOB H
pacrnpeiesieHde UX MO JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MajbIX MEPUOJIOB
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHUS UX aTOMOB,;
KIacCH(DUIMPOBATh  XMMHYCCKHUE  DJJEMEHTBHI, HEOPTraHWYECKHE  BEIIECTBa,
XUMHUYECKHE PeakIuu (110 YUCIY U COCTaBY YYaCTBYIOIIUX B PEaKIMH BEIIECTB, 1O
TerIoBoMy J((eKTy, MO W3MEHEHHUIO CTEMCHEW OKHUCICHHUS XUMHYECKUX
AJIEMEHTOB);
XapaKTePU30BaTh (OMHUCHIBATH) OOIMIHME W CICIH(PUICCKHE XUMUICCKHE CBOWCTBA
NpPOCTBIX W  CJIOXHBIX  BEIIECTB, IOJATBEpKJIas ONHCAHWE MpUMEpPaMu
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;



COCTaBJISITh YPAaBHEHUS JJIEKTPOJIUTHUYECKON NUCCOLMAIIMUA KHUCIIOT, WIEJI0YEH |
COJICH, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PeaKIuii HOHHOTO0 OOMEHa, YpaBHCHUS
peakiuuii, TOATBEPKAAIOIMMX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXKIY
BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

PACKPBIBATH CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHMS DJICKTPOHHOTO OalaHCca 3TUX PEaKIIUA;

IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHMS,
BO3MO>KHOCTH ITPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUH B pa3IMYHbBIX YCIOBUSX;
BBIUHCIISIT OTHOCUTEIIBHYI) MOJIEKYJISIPHYIO H MOJISIPHYIO MACChl BEUIECTB,
MAacCCOBYIO JIOJIO0 XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHECHUIO XUMHUYECKOU
peaKuny;

coOroIaTh TpaBUjia TIOJIB30BAHUS XHUMHUYECKON TIOCYJ0M H J1TabOpaTOPHBIM
000pyOoBaHMEM, a Tak)Xe IMpaBHiIa 0OpalleHUus] ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSAMU TIO BBITIOJHEHUIO JITA0OPATOPHBIX XHUMUUYECKUX OIIBITOB 10
MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIESCTB (aAMMHUaKa M yIIEKUCIIOro ra3a);
MPOBOAUTh PEAKIMU, IIOJTBEPKIAOIIME KAaYECTBEHHBIA COCTaB Pa3JIMYHbIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOAUA-, KApOOHAT-,
dbocdar-, cuimkar-, cynbbhar-, THIAPOKCHUI-UOHBI, KaTHOHBI aMMOHHS U HOHBI
HM3YYECHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHHMYECKUX
BCIIICCTB;

MPUMEHATH OCHOBHBIE OIEPAIIMN MBICIIUTEILHON AEATEIIbHOCTH — AHAIU3 U CUHTE3,
CcpaBHEHHE, 0000IIEHNE, CHCTEMATHU3aITUIO, BRISIBJICHUE MPUIMHHO-CIICACTBEHHBIX
CBSI3€M — ISl U3YYEHUSI CBOMCTB BEIIECTB U XMMUUYECKUX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHUSI — HAOMIOJCHUE, W3MEpPEHUE, MOJICTUPOBAHUE,
AKCTICPUMEHT (PEaIbHBIN M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBO YacoB
Ne JuexkTpoHHbIe (HU(pOBLIEL)
HanmeHoBaHue pa3/iesioB U T€M MPOrpaMMBbI KouTpoabu IIpakTHyeck
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTbl
Paznen 1. [lepBonayanbHble XUMHYECKHE
MOHSATHS
Bubnuoteka
XuMust — BakKHas 00J1aCTh ECTECTBO3HAHUSA U
1 . 5 2 LLOK https://m.edsoo.ru/7f41837
MPaKTUYECKON JACATEIHPHOCTH YEIOBEKa c
bubnuoteka
2 BemecTBa u Xumuyeckue peakiuu 15 1 LLOK https://m.edsoo.ru/7f41837
C
Hroro no pazueny 20
Pa3znen 2. BaxHeiinmme npeacTaBuTeIu
HEOpraHu4vecKHX BellecTB
Bubnuoteka
1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 1 LOK https://m.edsoo.ru/7f41837
[¢
Bubnuoteka
2 Bonopoa.llonsitue o kucinorax u cosix 8 1 LIOK https://m.edsoo.ru/7f41837
[¢
bubnuoteka
3 Bona. PactBopsl. [lonsitue 06 ocHOBaHUAX 5 1 1 LLOK https://m.edsoo.ru/7f41837
C
0 bubnuoteka
CHOBHBIE KJIaCChl HEOPTAaHUUECKHUX
4 11 1 1 LLOK https://m.edsoo.ru/7f41837

COEIMHEHUN

C



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

Hroro no pazneny 30

Pasznea 3. [lepuoanueckuii 3aK0H U
Ilepunoanyeckas cucreMa XUuMHYECKHX
3jeMeHTOB /I. . MenneneeBa. Ctpoenne
aToMoB. XuUMH4YecKasi cBfi3b. OKHCIANTEIbHO-
BOCCTAHOBHTEJ/IbHbIE peaKINU

[Iepnoanueckuii 3axoH u [lepnoanueckas BubnuoTeka
cUCcTeMa XMMHYECKUX aeMeHToB JI. 1. 7 LLOK https://m.edsoo.ru/7f41837
MenneneeBa. CtpoeHue atoma c
BubnuoTteka
Xumnueckas cBa3b. OKHCIUTEIBHO-
8 1 LIOK https://m.edsoo.ru/7f41837
BOCCTAHOBUTEJIbHBIC PEAKIINU c
Hroro no pazneny 15
BubnunoTteka
PesepBHoe Bpems 3 LOK https://m.edsoo.ru/7f41837
o

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6



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

9 KUIIACC

Ne HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBO 4acoB

JuexkTpoHHbIe (Hu(poBbIE)

KoHnTpoabsn IIpakTHyeck
n/n MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padoTsbl
Paznea 1. BemecTBo U XMMHUYecKkune
peakuuu
[ToBTOpEeHUEe U yriayoneHue 3HaHUM Bubnunotexa
5 1 LOK https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca 6
BubnnoTteka
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
. 4 LIOK https://m.edsoo.ru/7f41a63
peakuuit 6
DNEeKTPOoNUTHYECKAs TUCCOLIUALIHS Bubnnoreka
' 8 1 1 LIOK https://m.edsoo.ru/7f41a63
XUMHUYECKUE PEAKIIMU B paCTBOPAX 6
Uroro no pazneny 17
Pazgen 2. HemeTa/sibl M HX COeIUHEHU S
OO01mmas XxapakTepruCTHKa XUMUISCKUX Bubnmoreka
4 1 1 LLOK https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmnsl. ["anorenst 6
OO01as XxapakTepuCTHKa XUMUYECKUX Bubnunoteka
anemeHToB VIA-rpynnsl. Cepa u eé 6 LIOK https://m.edsoo.ru/7f41a63
COEIMHEHUS 6
OO01as XxapakTeprUCTHKa XUMUYECKUX BubnunoTteka
aneMeHTOB VA-rpynnsl. A30T, pochop u ux 7 1 LIOK https://m.edsoo.ru/7f41a63
COEIMHEHUS 6
OO0mmas XxapakTepuCTHKa XUMUISCKUX 8 1 2 BubnuoTteka



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

anemeHToB IVA-rpynnsl. Yriepon u
KPEMHMH U UX COCTMHEHUS

LLOK https://m.edsoo.ru/7f41a63
6

I[TPOT'PAMME

Wroro no pazneny 25

Pazgen 3. MeTa/uibl M HX COeTMHEHUS
bubnuoteka

OO1ue cBoiCcTBA METAIIOB 4 LLlOK https://m.edsoo.ru/7f41a63
6
Bubnuoteka

Baxueiiime MeTaisl U UX COSTUHEHUS 16 LOK https://m.edsoo.ru/7f41a63
6

Wroro no pazneny 20

Pasnen 4. Xumus u okpykaiomas cpeaa
bubnuoteka

BenecTBa u maTepuanbl B KU3HU YEIOBEKA 3 LLOK https://m.edsoo.ru/7f41a63
6

Hroro no pazneny 3
Bubnuoteka

PesepBHoe Bpems 3 LIOK https://m.edsoo.ru/7f41a63
6

OBIIEE KOJIMYECTBO YACOB I10 68



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

INIOYPOYHOE IINIAHUPOBAHUE

8 KJIACC
Ne n/m Tema ypoka Bcero DJICKTPOHHEIC U PPOBLIE
o0pa3oBaTebHbIE PECYPChI
JlaTa
4acoB
[Ipenmer xumuu. Ponp
1 XHUMHWH B KU3HHA 1 bubnnoreka
yenoBeka. Tema u OK https://m.edsoo.ru/ff0d210c
BEILIECTBA
) Ilonsarue o MeTomax 1 bubnnoreka
TMO3HAHUS B XUMUH ITOK https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne
1 «ITpaBuna paboTsI B
3 naboparopuu U MPUEMBI 1 bubnunoreka
oOparnieHus ¢ IIOK https://m.edsoo.ru/ff0d23dc
1a0opaTOpPHBIM
000pyI0BaHUEM)
+ | oveon Croogm |1 Bumorexs
) . IIOK https://m.edsoo.ru/ff0d26ca
pa3esIeHUs] CMeCe
[IpaxTuueckas padora Ne
5 2 «Pasnenenune cmecei 1 bubnmoreka
(Ha mpuUMepe OYUCTKHU OK https://m.edsoo.ru/ff0d28c8
IIOBapEHHOM COoMM)»
6 ATOMBI ¥ MOJICKYJIbI 1 bubnmorexa
Y ITOK https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE DIIEMCHTHI. 1 bubnnoreka

3HaKu (CHMBOJIbI)

IHOK https://m.edsoo.ru/ff0d2be8



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

XUMHNYCCKHX 3JICMCHTOB

YpPaBHCHUAM XUMHUYCCKUX

3 IIpocTsle U ClIOXKHBIE bubnnoreka
BeIleCTBa ITOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubnnoreka
yd4eHue ITOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA
10 | Xnvmscoxas dopya 6 monexa
PMY/Id. IIOK https://m.edsoo.ru/ff0d2eae
BanentHOCTh aTOMOB
XUMHUYCCKHUX DJICMECHTOB
OtHOcHTENIbHAS aTOMHAs
11 Macca. OTHOCHTEIbHAS bubsmorexa
) IIOK https://m.edsoo.ru/ff0d323c
MOJICKYJIsIpHAsl Macca
12 xMHi;;zggzoi(())H:neMeHTa B bubmorexa
IHOK https://m.edsoo.ru/ff0d350c
COCJTMHCHUH
13 KomnuuecTBo BerecTna. bubnmoreka
Mounb. Monsipaast macca HOK https://m.edsoo.ru/ff0d5230
dusndeckue u
14 XUMHUYECKHE SIBIICHUS bubnmorexa
' IIOK https://m.edsoo.ru/ff0d37fa
XUMHYECKast peaKust
15| mporekans sammmsecn Bumorexs
p o IHOK https://m.edsoo.ru/ff0d3al6
peakmui
3aK0H COXpaHEHHUsT MacChl
16 BEIIECTB. XMMUYECCKHUE bubmorexa
= ) LHOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUs
Breraucnenns KkojamdyecTBa,
bubnuoreka
17 MaccChl BEIIECTBA T10

[OK https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

peakuii

Knaccudukanms
A ’ IIOK https://m.edsoo.ru/ff0d3f34
pasIoKEeHUS, 3aMEIICHUS,
oOMeHa)
19 O0600111EeH1E U bubanoreka
CHCTEeMaTH3aIs 3HAaHUHI ITOK https://m.edsoo.ru/ff0d40c4
I
IH IHOK https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITHI)
Boznyx — cmech razos.
71 CocraB Bo3ayxa. bubnuoreka
Kucnopon — anemeHT u OK https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
dusznueckue u
XHMHUYECKHUE CBOMCTBA
22 KHCIIOpoJia (peakiuu bubsmorexa
pOJa {pearil IIOK https://m.edsoo.ru/ff0d4614
OKHCJICHUS, TOPCHHE).
ITonsTre 06 okcHmax
CriocoObI moTy4eHust
S e
paTop IHOK https://m.edsoo.ru/ff0d497a
MIPOMBIIIICHHOCTH.
[IpuMeHeHne KuciIopoaa
TennoBoii a3 ekt
XUMHYECKON PEaKInu,
24 MTOHSTHE O bubnuoreka

TCPMOXUMHUYCCKOM
YpaBHCHHNH, 5K30- U
OHAOTCPMHUYCCKUX

HOK https://m.edsoo.ru/ff0d4790



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

PCaAKIUAX

Tonnuso (HeTh, yrois u
MeTaH). 3arpsi3HeHue

bubanoreka

25 BO3/1yXa, CIIOCOOBI €ro IIOK https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPANICHHUS
[IpaxTuueckas padora Ne
26 3 no teme «Ilonmyuenue u bubnnoreka
coOupaHue KHCIOopOIa, HOK https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €r0 CBOMCTBY
| rev
P HIECTBO. LIOK https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupoie
dusnveckue u
73 XUMHYECKHE CBOMCTBA bubnmoreka
Bogopona. [Ipumenenune IHOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOA
29 [TonsiTHe 0 KUCITOTax U bubnmoreka
COJISIX ITOK https://m.edsoo.ru/ff0d50d2
30 CriocoObI TIOITydeHUsT bubnmoreka
BOJOPOJIa B J1JAOOpaTOpHUH HOK https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne
31 4 no teme «llomyuenue u bubnnoreka
coOupaHue BOI0PO/Ia, HOK https://m.edsoo.ru/ff0d4f42
W3YYEHHE €r0 CBOMCTBY
37 MosipHblii 00BEM Ta30B. bubnuoreka
3akoH ABOrajipo ITOK https://m.edsoo.ru/ff0d542¢
Breruucnenust o0béma,
33 KOJIMYECTBA BEIIECTBA bubnmoreka

rasa I1o €ro U3BCCTHOMY
KOJIMYCCTBY BCUICCTBA

OK https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

WIN 00bEMY

Beruucienus 006EMOB
ra3oB 10 YPaBHCHHIO

bubmmoreka

34 PCAKLIHH Ha OCTIOBE OK https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX
OTHOIICHUM Ira30B
dusznueckue u
35 XHMHUYECKHUE CBOMCTBA bubmmorexa
IIOK https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocrtaB OCHOBaHHIA. bubnmoreka
ITonsTre 06 MHIUKaTOpPAx ITOK https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTenb.
Hacrwimennsle n
37 HEHACHIILICHHBIC bubnmoreka
pacTBopbl. MaccoBas IHOK https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B
pacTBope
[TpakTrueckas pabora Ne
5 1o Teme
| puroronzerme BuGmoTexa
p poBC . IHOK https://m.edsoo.ru/ff0dSeba
onpeneaéHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEILIECTBA
o | ommeman e
PO IIOK https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
I
T, IIOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
41 [Tonyuyenue u bubnnoreka



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

XUMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
amM(bOTEPHBIX OKCHJIOB

IHOK https://m.edsoo.ru/ff0d664e

OcHoBaHU: COCTaB,

42 KJIacCU(pUKAIIH bubsmorexa
N LHOK https://m.edsoo.ru/ff0d67ca
HOMCHKJIATypa
43 XHI/?I\J/III%I,:ZSII:IEGHCBOI\/JICTBH, bubnmorexa
. ILIOK https://m.edsoo.ru/ff0d67ca
OCHOBAHHMI
KwucmoTsl: cocras,
44 KJIacCU(pUKALIH bubnmorexa
N LOK https://m.edsoo.ru/ff0dfee2
HOMCHKJIATypa
45 xnﬁizzzgfﬁeHCBoﬁCTBa bubnmorexa
HOK https://m.edsoo.ru/ff0dfee2
KHCJIOT
Conu (cpennue):
46 HOMEHKJIATypa, CIIOCOObI bubnnoreka
MOJTyY€HUs, XUMUYECKUE IOK https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas pabora Ne
6. Pemenue
N
A LOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COEeIUHECHUN
I'eneTrmueckas CBA3b
48 MeXy KiaccaMu bubnuoreka
HEOpPraHUYECKUX OK https://m.edsoo.ru/00ad9a50
COeIUHEHUN
49 O0600111eH1E U bubanoreka



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

CHCTeMaTH3alMsl 3HaHUM

ITOK https://m.edsoo.ru/00ad9cb2

KonrponsHas padora Ne3
o teme "OCHOBHBIE

bubanoreka

30 KJIACChl HEOPTaHUYECKUX ITOK https://m.edsoo.ru/00ad9ela
coenuHeHun"
IIepBbie ONBITKH
51| et mewesrton BuGumonexa
' IIOK https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpymnmnax
CXOJTHBIX AJICMEHTOB
Ilepuonuueckuil 3aK0OH U
59 [Tepuonnueckas cucrema bubnuoteka
XUMHUYECKUX AJIEMEHTOB IHOK https://m.edsoo.ru/00adasS2c
J. 1. MeHieneeBa
53 [Iepuonsl, rpynisl, bubnnoreka
HOArPYIIIbI IHOK https://m.edsoo.ru/00ada52c
CrtpoeHune aTOMOB.
54 CocTtaB aTOMHBIX 7€ bubamotexa
AP IIOK https://m.edsoo.ru/00ada342
H3otonsl
CtpoeHue 3JIeKTPOHHBIX
000JI09eK aTOMOB
55 3JIEMEHTOB bubamotexa
. IIOK https://m.edsoo.ru/00adabbc
[Tepuonnueckoit CuCTEMbI
. 1. Menneneera
XapakTepucTuka
XUMHUYECKOTO JIEMEHTa
56 IO €T0 MOJIOKCHHIO B bubsmorexa
. IHOK https://m.edsoo.ru/00ada824
[Tepuoandeckoii cucreme
J. 1. MeHieneeBa
57 3HaueHne bubnmoreka

Ilepnonnyueckoro 3akoHa

HOK https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

JUIS Pa3BUTHUS HAYKH U
npaktuku. . 1.
MeneneeB — yu€HbIH,
TeJaror ¥ rpaIaHuH

BHGKTpOOTpI/IHaTCJ'ILHOCTB

bubmmoreka

>8 ATOMOB XHMIHCCKHIX IIOK https://m.edsoo.ru/00adaab8
AJIEMEHTOB
59 HNonnas xumuueckas bubnmoreka
CBSI3b ITOK https://m.edsoo.ru/00adac34
60 KoBasienTHas nonspHas bubnnoreka
XUMHYECKasl CBA3b ITOK https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HemosIpHAs bubnuoreka
XUMHYECKasl CBA3b ITOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubsmorexa
ITOK https://m.edsoo.ru/00adae28
OKucauTenbHO-
63 BOCCTaHOBHUTEIIbHBIC bubmmorexa
. IHOK https://m.edsoo.ru/00adb076
peakIu
64 Okucnaurenu u bubnmoreka
BOCCTAaHOBHUTEIIU ITOK https://m.eds00.ru/00adb076
KonTponbnas padota Ned
65 o Teme «CTpoeHue bubnuoreka
aTomMa. XUMHUYEeCKas IIOK https://m.edsoo.ru/00adb486
CBSI3b)»
66 O0600111eH1E U bubanoreka
CHCTEeMaTHu3aIs 3HAaHUI ITOK https://m.edsoo.ru/00adb33c
67 O0006111EeH1E U bubanoreka
CHUCTEeMaTH3aIs 3HAHUHI ITOK https://m.edsoo.ru/00ad9cb2
63 O0600111EeH1E U bubanoreka

cucTeMaTu3anusg 3HaHUU

OK https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68

9 KJIACC

Ne i/m

Tema ypoka

Bcero

JlaTa

DJieKTpoHHbBIe HH(POBBIE 00pa3oBaTeJbHbIE
pecypchl

[Tepuoanueckuii
3aKOH.
ITepnonuueckas
CHCTEMa XMMHYCCKUX
anemenToB 1. U.
Menaeneena

bubmuoreka [{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX
3JIEMEHTOB NEPBBIX
TpEX NEPUOJIOB

bubmuoreka I{OK https://m.edsoo.ru/00adb6ob6

Knaccudukanus u
HOMCHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

bu6mmoreka LIOK https://m.edsoo.ru/00adb7e2

Bunel xumudeckon
CBA3HU U THUIIbI
KPUCTAJTIMYECKHUX
pEeLIETOK

bubmuoreka [{OK https://m.edsoo.ru/00adbac6

KonrponsHas padora
Nel o reme



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«IToBTOpEHUE N
yriry0JieHre 3HaHU’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiaccay

Knaccudukanms
XAMHYECKHAX
peaKuuii mo
Pa3IMYHBIM
MIPU3HAKaM

bubmuoreka [{OK https://m.edsoo.ru/00adbeb0

[TonsiTHE O CKOpOCTH
XUMHUYECKOU
peakuuu. [Tonstue o
TOMOTE€HHBIX U
reTEPOreHHBIX
peaKIusIX

bu6nmoreka LIOK https://m.edsoo.ru/00adbe9a

ITonsaTue o
XHUMHYSCKOM
PaBHOBECHH.
DaKTOpBbI, BIUAIOIIUE
Ha CKOPOCTh
XUMHUYECKOU
peakuuu u
IOJIOKEHHE
XUMHYECKOTO
paBHOBECHUSI

bu6mmoteka IIOK https://m.edsoo.ru/00adc28c

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIILHBIE
peaKiu

bu6nmoreka LIOK https://m.edsoo.ru/00adcade

10

Teopus
3JIEKTPOIUTUYECKOM
JUCCOLIMALIUY.
CunbHble U ciabble

bubnuoreka [{OK https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

QJICKTPOJIMTLI

11

HNonHble ypaBHEeHUs
peakuii

bubmuoreka [{OK https://m.edsoo.ru/00add448

12

XHUMHYECKHE
CBOMCTBA KUCJIOT U
OCHOBaHUI B CBETE
npeACTaBICHUH 00
BJIEKTPOIUTUYECKOMN
JIMCCOLIUAITIH

bu6mmoreka LIOK https://m.edsoo.ru/00add5d8

13

XHUMHYECKHE
CBOICTBA COJICH B
CBETE
npeACTaBICHUHN 00
3JIEKTPOIUTUYECKOMN
JIFCCOLIUAITIH

bubnuoreka [{OK https://m.edsoo.ru/00add8b2

14

Ilonsarue o
TUJPOJIN3E COJICH

bubmuoreka LHOK https://m.edsoo.ru/00add9d4

15

O000111EeH1E U
CHCTEMATH3aLIIs
3HAHUH

bubnuoreka [{OK https://m.edsoo.ru/00addd12

16

[IpakTnueckas
pabora No 1.
«Pemenne
SKCIEPUMEHTAIIbHBIX
3aa9d)

bubnuoteka I{OK https://m.edsoo.ru/00addbfa

17

KontposbHas pabota
Ne2 o Teme
«INEKTPOJIUTUYECKAS
JIHCCOIUAITS.
XUMHUYECKHE
peakuuu B

bubmuoreka [{OK https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

pacTBopax»

18

Oo6mias
XapakTepUCTUKa
rajJlor¢HOB.
XHUMHUYECKHE
CBOMICTBA Ha
MIpUMeEpe XJI0pa

bubmuoreka L{OK https://m.edsoo.ru/00addfe2

19

XIJI0pOBOAOPOL.
CongHas KUCIIOTA,
XUMHYECKHE
CBOICTBA,
MOJTy4eHUE,
MIPUMEHCHHE

bu6nmoreka LIOK https://m.edsoo.ru/00adel 04

20

[IpakTnueckas
pabota Ne 2 o Teme
«Ilomyuenne
COJIIHOW KHCJIOTHI,
n3ydeHue e
CBOMCTBY»

bu6mmorteka LIOK https://m.edsoo.ru/00ade348

21

Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKHUX
peaKkuuii, eciii OJuH
W3 PEarcHTOB JaH B
H30BITKE

bu6mmoteka LIOK https://m.edsoo.ru/00ade488

22

OOmas
XapaKTEePUCTHKA
asieMeHTOoB VIA-
TPYIIIBI

bubnuoreka [{OK https://m.edsoo.ru/00ade64a

23

AunoTponHbie
Mo (HUKAITIH CEPHI.
Haxoxzaenue cepsl 1

bubnuoteka L{OK https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

€€ coeIMHEHNH B
MPUpPOJE.
XUMHUYECKHE
CBOMCTBA Cepbl

24

CepoBojiopo,
CTpPOCHHUE,
(buznvecKue u
XUMHYECKHE
CBOMCTBa

bubmuoreka [{OK https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
Cepnas kuciora,
busnveckue u
XUMHYECKHE
CBOMCTBA,
MPUMEHEHUE

bu6nmoreka IIOK https://m.edsoo.ru/00adea28

26

XuMUYECKHe
peakuuu, JexKaliue B
OCHOBE
MIPOMBILIEHHOTO
croco0a Mmory4eHust
CEPHOM KHUCIIOTHI.
XUMHYECKOe
3arpsi3HEHUE
OKpY>KaroIlEen cpeibl
COEJIMHEHUSIMU CEPbI

bubnuoreka L{OK https://m.edsoo.ru/00adec8a

27

Brruucnenue
MAacCOBOU J0JIU
BBIX0/1a TIPOJIYKTa
peakiuu

bubmuoreka [{OK https://m.edsoo.ru/00adec8a

28

O61as
XapaKTEePUCTHKA
31eMeHTOB VA-

bu6mmoteka IIOK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

rpynisl. A30T,
pacnpocTpaHEHUE B
pUpoe,
busnveckne u
XUMHUYECKHE
CBOMCTBA

29

AMMuak, ero
buznveckue u
XUMHUYECKHE
CBOMCTBA, IOJIyYCHHUE
U IPUMEHEHUE

bubmuoreka [{OK https://m.edsoo.ru/00adf004

30

[IpakTnueckas
pabota Ne 3 o Teme
«Ilonmyuyenne
aMMUaKa, U3yuyeHue
€ro CBOMCTBY»

bu6mmoteka IIOK https://m.edsoo.ru/00adf180

31

A30THast Kucnora, eé
buznveckue u
XMMHUYECKHUE
CBOMCTBA

bubnuoteka LHOK https://m.edsoo.ru/00adf306

32

Hcmonn3oBanne
HUTPATOB U COJIEN
aMMOHUS B KQUECTBE
MUHEPATbHBIX
yIoOpeHuit.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY>KaroIlEeu Cpeibl
COEIMHEHHSIMH a30Ta

bu6nuoreka LIOK https://m.edsoo.ru/00adf518

33

dochop. Oxeun

docdopa (V) n
dhochopHas kuciora,

bubnuoteka L{OK https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

(buznvecKue u
XUMHUYCCKHE
CBOWCTBA, MOJYICHHE

34

Hcnonb3oBanne
¢docharoB B kauecTBE
MUHEPAITBLHBIX
yI1oOpeHuit.
3arpsi3HeHue
MPUPOIHOMN Cpe/IbI
dbocharamu

bubmuoreka [{OK https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
MIPUPOJIE,
buznveckue u
XUMUYECKHE
CBOMCTBaA

bu6mmoteka IIOK https://m.edsoo.ru/00adfd9c

36

Oxcunsl yriepona,
ux (puznvYecKue u
XHMUYECKHE
CBOICTBA.
OKOJIOTHYECKHE
poOIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepojia
(V)

bubmuoreka [{OK https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIOTa U
e€ coyn

bubnuotexa LHOK https://m.edsoo.ru/00aec006c

38

[IpakTuyeckas
pabota Ne 4 o Teme
"[lonyuyenue
YTJIEKUCIIOTO rasa.
KauectBennas

bubmuoreka [{OK https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

peakuus Ha
kapOoHaT-1oH"

39

[TepBoHauanbHBIC
MOHATHS 00
OpPraHHYECKUX
BEIIIECTBAX KaK O
COEIUHEHMAX
yriaepoaa

bu6mmoteka IIOK https://m.edsoo.ru/00ac054e

40

Kpewmuuii u ero
COCJIMHECHHSI

bu6mmoteka LIOK https://m.edsoo.ru/00ae080a

41

[IpakTuyeckas
pabora Ne 5.
Pemenne
AKCIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«Baxuneimue
HEMETaJUIbl U UX
COEAMHECHHUSI

bubnuoteka LHOK https://m.edsoo.ru/00ae0bf2

42

KonrponsHas padora
Ne3 o Teme
«Baxnenmue
HEMETAJUIBI U UX
COEIMHEHUS»

bu6nmoreka IIOK https://m.edsoo.ru/00ac0el8

43

OOmas
XapakTepHUCTUKA
XHUMHYCSCKHX
DJIEMEHTOB —
METaJJIOB.
Merammdeckas
CBSA3b U
MeTaJInyecKas
KpUCTaJUIMYECKas

bubmuoreka [{OK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

peuéeTKa.
dusnyeckue
CBOMCTBA METAJLJIOB

44

XuMHUYECKHE
CBOMCTBA METAJLJIOB.
DNeKTPOXUMHUYECKUI
pAIl HaNpsHKEHU M
METaJIIOB

bu6mmoteka LIOK https://m.edsoo.ru/00ael 156

45

OO011e crocoo0bl
MOJTy4EHUS
MeTanoB. CIIIaBEL.
Breraucnenus 1o
ypaBHEHUSAM
XUMHYECKHUX
peaKkIui, eciy oauH
13 pearcHToOB
COJICPKUT MPUMECH

bubnuoreka [{OK https://m.edsoo.ru/00ael 156

46

[TonsiTne 0 KOppO3UN
METAJIJIOB

bu6mmoteka LIOK https://m.edsoo.ru/00ael278

47

Il{enoynbIe METAIIIBI

bubnuoreka I{OK https://m.edsoo.ru/00ael4b2

48

OKCHUIBI U
THJIPOKCHJIBI HATPHS
U KaJus

bubmuoreka [{OK https://m.edsoo.ru/00ael4b2

49

I[{enro4yHO3EMEIBHEIE
METaJUTbI — KaJIbIUHI
1 MarHum

bu6mmoteka IIOK https://m.edsoo.ru/00ael5e8

50

Baxxueiinine
COETMHEHUS KAJILIUA

bu6mmoteka LIOK https:/m.edsoo.ru/00ael5e8

51

O000111EeH1E U
CHCTEMATU3aLH
3HAaHUU



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

52

YKécTkocTh BOJBI U
CII0COOEI €€
YCTpaHEHUS

bubnuoteka [{OK https://m.edsoo.ru/00ael1 886

53

[IpakTnueckas
pabota Ne 6 1o Teme
"XK€EcTKoCTh BOIBI U
METOJIBI €€
ycTpaHeHus"

bu6mmoteka LIOK https://m.edsoo.ru/00aclae8

54

ATTOMUHUNA

bubmuoreka [{OK https://m.edsoo.ru/00aelc64

55

AmdorepHbie
CBOMCTBa OKCH/A U
T'HJIPOKCHJIA

bubmuoreka [{OK https://m.edsoo.ru/00aelc64

56

Keiaeso

bubmmoteka IIOK https://m.edsoo.ru/00aeld86

57

OKCHuIbI,
THJIPOKCHJIBI M COJIN
xenesa (II) u sxxenesa
(1I)

bubmuoreka [{OK https://m.edsoo.ru/00ae35e6

58

O0600111EeH1E U
CHCTEMATH3ALIIL
3HAHUH

59

[IpakTnueckas
pabora Ne 7.
Pemenne
AKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe
«Baxueimue
METaJUIbl U UX
COCIMHEHHUSDY

bubmuoreka [{OK https://m.edsoo.ru/00ae3ded

60

Brruucienud nmo
YpaBHEHUSIM
XUMHUYECKUX

bu6nmoreka LIOK https://m.edsoo.ru/00aec1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

peaKuii, eciii OJuH
W3 peareHTOB JIaH B
HU30BITKE UJIN
COAEPKUT IPUMECH.
Breruucnenus
MacCOBOM JOJIH
BBIX0/1a ITPOJIYKTa
peakuuu

61

O0600111eH1E U
CHCTEMATH3AaIIs
3HAHUH

62

KonrponsHas padora
Ne4 1o Teme
«Baxxneinmmue
METaJIbI U UX
COCIMHCHMSD»

63

BemecTtBa n
Marepuabl B
OBCEIHEBHOM
JKM3HH 4YeJIoOBEKa

bu6mmoteka LIOK https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE
3arpsi3HEHUE
OKpYXarollen cpeibl

bu6mmoteka LIOK https://m.edsoo.ru/00ae4270

65

Ponp xumMuu B
peleHnmn
9KOJIOTHYECKUX
poosIeM

bubmuoreka [{OK https://m.edsoo.ru/00ae4270

66

O0600111eH1E U
CHCTEMATH3aLIIsL
3HAHUH

bubnuoteka L{OK https://m.edsoo.ru/00ae0d0a

67

O060011eH1E U

bubnuoteka L{OK https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUucTeEMaTH3al1s
3HAHUH

O00011EeH e U

68 CHUCTEeMaTH3aIus 1 bu6mmoteka LIOK https://m.edsoo.ru/00ad9cb2
3HaHUH
OBIIEE KOJIMYECTBO

YACOB I10 ITPO'PAMME

68



https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Xumust: 8- kiacc: 6a30BbIil ypoBeHb: yueOHuk/I'adpue ssa O.C., Octpoy moB U.T'.,
CnankoB C.A. M.IIpocsemienue. 2022 r.
Xumust: 9-1 kacc: 6a30BbIil ypoBeHb: yueOHuk/I'adpue nan O.C., Octpoy moB WU.T'.,
CnankoB C.A. M.ITpocsemienue. 2022 r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HNUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
bu6mnorexa IJOK
POIII
MDOII
Sxnacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Ob6opynoBaHne HEHTPA eCTECTBEHHO-HAYYHOM U TEXHOJIOTMYeCKOM
HanpaBJieHHOCTH «Touka pocray»

YYEBHOE OBOPYJIOBAHUE
JlabopaTtopHoe o6opyaoBanue, nadoparopus «Hadopsr OI'D mo xumum

OBOPYJIOBAHUE JUUIS1 IIPOBEJNEHN JIABOPATOPHBIX, IIPAKTUYECKHNX
PABOT, IEMOHCTPALIM

[IpoexTop. HoyTOyKk.






























