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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @T'OC OO0, a Taxke Ha OCHOBE (hemepalbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W Ppa3BUTHS OOy4arOIIUXCA CPEACTBAMU YUEOHOTO TIpenMeTa, YCTaHaBIHBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XAPAKTCPUCTHKH COJEPXKAHUSA, PEKOMEHIYEMYIO TMOCIIeI0BATEeIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNIbHOW MPOTPaMMBbI Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITEeIbHOCTH 00Yy4JaroIIerocs o OCBOCHHUIO Y4eOHOTO COJepKaHUS.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHusl TI00ATBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH ISl caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI IHYHOCTH, €€ 00mel 1 pyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaK B TIOBCEJHEBHOW JKM3HHM, TaK H B
npoQecCHOHATILHOM e TeTbHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIIIXCs;

crocoOcTBYeT (OPMHUPOBAHHIO I[IEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEIHM(UKON coaep KaHus
y4eOHOro TpeaMeTa, KOTOPBIN SBISETCS NEJarorHyeckd aJanTHPOBAHHBIM OTPKECHHEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aromUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX OHATHH OpPraHU4ecKOi XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE€ U BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MpECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 knacce» u «Pusnka. 7 Kiacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajaya yueOHOTO NpeaAMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPUOOIICHNN K HAYYHBIM METOJIaM TTO3HAHMS ITPH U3YYSHHUH BEIIECTB M XMMUYECKUX PEAKIIHiA, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy n3ydyeHHH XMMUU Ha YpOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHMs Ba)KHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (opMHpoBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecreueHne YCIIOBHH, CIIOCOOCTBYIOIMX MPHOOPETEHHIO OOYUYAIOMIMMHUCS OTIBITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS [IEHHOCTU
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAH IO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee uncio 4acoB, OTBEAEHHBIX IS M3Y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 uacoB (2 yaca B Hezemno), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KHU3HM YE€IOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperaTHoe coctosiHue BemlecTB. l[loHsatue o
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (popmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anumoCBsI3b KOJMYECTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHwus, pa3IoKeHUs, 3aMelIeHNs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHe Pu3nueckux (TUTaBJICHUE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKAHMSI XUMHUYECKHMX peakuui (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
pasnenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHUE, ITUCTHILISALMS,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJEHUEe U OINHCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TONy4YeHHUS KHUCIOpoJa B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoga B mpupoze. O30H — ajuioTpomHas MoauduKaius
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacelneHHele u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBoiicTBa kuciaot. P aktuBHoctn metayuioB H. H. bekerosa. I[losmydyenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJICJICHUE COJIEPKaHUsl KUCIOpOia B BO3yXe, MOJyYeHHUEe, cOOUpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB U OIMCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUEe, paclo3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BEUIECTB C Pa3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, PellIeHUE SKCIIEpUMEHTANIbHBIX 3a71a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuognueckuit 3akoH. llepuomuyeckas cucrema xumuueckux osnemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTtomHbIX sjaep. HW3orombl. InekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAILINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanientHas (momsipHas u HEMOJISIpHAS) CBSI3b.
DNEeKTPOOTPULIATENHOCTh XUMUYECKUX 31€MEHTOB. MloHHas! CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumennt .

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJI0YEH, MPOBEICHUE OIBITOB, WLIIOCTPUPYIOLIUX HTPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TUmorTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPaIMoOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsij, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuUHEpaIbl, TOPHBIE TMOPOJBI, TOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kajlvs, KalblUsid U HUX COEIMHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTANIMYECKONW PEMETKH M BHJA XUMHYECKOM
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMu4ecKux peakiuil Mo pa3n4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUYECKNE YPABHEHHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAaKIMU U MOJIOKEHNE XUMHUYECKOTO PABHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 27MEKTPOIUTHYECKON ANUCCOLMALMU. DJIEKTPOJIUTEI U HEIIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHUM M COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMAIMU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHid (TOpeHUe, peakiuu pasiIokKeHUs, COCIUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[eicTBre XJiopa U XJI0pOBOJIOPO/Ia HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ10puIbl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak TmpencTaBUTENs Kiacca KHCIOT M crnenupuveckne). XUMHUYECKHE pEeaKIlvy,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOUHEHWH B TpPHpPOJE. XHUMHUECKOE 3arps3HEHHE OKPYXKAIMEH Ccpepl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHH OKHCICHHSA. A30T, pacnpocTpaHeHHe B TpHPOJe, (U3NYECKHe H
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuuss Ha HOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJIydYeHHE,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHHIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yraepoaa, ux GU3NYECKUE U XUMUYECKHE CBOWCTBA, JACWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckre M XUMUYECKHE CBOMCTBa, MOJyueHHWE W TMpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJIEH, AalleTUJICH, OSTaHOJN, TJHIEpPUH, yKcycHas kucnota). [IpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u
KpeMHUeBO# kucnote. CHUIIMKATHI, UX HCIOIh30BaHKUE B OBITY, B POMBIILIIEHHOCTH. BaxHeime



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHre 00pa3loB HEOPTaHMUYECKUX BEILIECTB, CBOMCTB COJITHOM KHCIOTHI, MTPOBEACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPHUIOB (TaJOTEeHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4EHHE XUMHUYECKHX CBOWCTB pa30aBiIE€HHOW CEpHOM
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochopHBIX y100peHHi,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCII0JIb30BAHNE BHJIEOMATEPUANIOB), M3y4EHHE MOJEIeN KPUCTAJUIMYECKUX PEeHIETOK aiMasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOrO rasa, NMpoBelIeHHE KAa4eCTBEHHBIX peakiuil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTtanjibl M UX COeIMHEHHS

OOmiasi xapakTepuCTHKa XHMHUYECKHUX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CtpoeHue MeraioB. MeTalnueckas CBs3b M MeTalUIMdecKas KpUCTasindecKas
peméTKka. DNEKTPOXUMUYECKUN psii HaNpsHKeHUd MeTtauioB. Du3nyeckue W XUMHUYECKHUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[lenouynsie MeTaibl: nojioxkeHue B Ilepuoanyeckoil cucreMe XuMUYECKUX 3J1€eMEHTOB /.
W. MenneneeBa, CTpOeHHE UX aTOMOB, HaxoXieHHE B npupoie. OuznyecKkue U XUMUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
IIEJIOYHBIX METAJIOB U UX COCAMHEHUI.

[lenoyHo3eMeNbHbIE METAUIBl MarHuii M Kanbluii: monoxeHue B Ilepuomamueckoit
cucreme xumuueckux snemeHtoB JI. M. MenneneeBa, CTpoeHHEe UX aTOMOB, HaXOXXJICHHE B
npupojae. Ousnueckue ¥ XUMUYECKUE CBOMCTBA MarHus M Kalbliud. BakHeiinne coenuHeHHs
KanpIus (OKCH]I, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amtomunuii: nonoxxenue B Ilepuonmmyeckoil cucteme xumuueckux siaemeHToB [ U.
MenneneeBa, CTpoeHHE aTomMa, HaxOXKJeHHe B mpupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
aIOMUHUSA. AM(OTEpHbIE CBOIICTBA OKCHJIA M THIPOKCUA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUS OKCH/IA KAJIBIUS U HATpUs C BOJON (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, KajablUs, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxxHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKPYKAoIel cpefibl (MpeAeabHas TOMyCTUMas KOHIIEHTPALUS
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXIpeAMETHBIX CBS3€H MPU M3YUYEHHH XUMHH B 9 Kilacce OCYIIeCTBIISIETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mume ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpHSs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®dusmka: Marepus, arToMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHHULIBI U3MEPEHUsI, KOCMUYECKOEe TPOCTPAHCTBO, MIaHeThl, 3BE3/1bl, CoHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBLI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JJMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 0O0Iero o0pa3oBaHuUs
JOCTHUTAIOTCS B X0J1¢ OOYUCHHs XMMUHU B €JMHCTBE YU4eOHON M BOCITUTATEIILHOM IESITEBHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCHUCKAMH  COLUOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSAMH, IPUHATHIMH B OOIINECTBE MPaBHJIAMH W HOPMaMH I[TOBEACHHUS U
CIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHMUS, CAMOPA3BUTHS M COLMATU3AIMH 00YYaTOIIHXCS.

JIMYHOCTHBIEC PE3yJIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M PaCHIMpPEHHE OIbITa JCATEIILHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) MaTpHOTHYECKOr0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIIECHHS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJI/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIUel O MEepeOBhIX JTOCTUKCHUSX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHHSX 00 YCTpOMCTBE
MUpa U 00IIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:



OpeACTaBJICHUA O COHUAJIBbHBIX HOPMAax MW IpaBUJIAX MEKIMYHOCTHBIX OTHOIIIEHUI B
KOJUJIEKTUBE, KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIeIOBATEICKOM, TBOPYECKOW H JAPYTHMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM AEATEIBHOCTH NIPU BBIMOJHEHUH Y4eOHBIX, TTO3HABATEIIBHBIX 33/1a4,
BBIIIOJIHCHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3JaHHUU y‘IG6HbIX IMPOCKTOB, CTPEMIJICHUA K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIH B ITPOLICCCC 3TOU y‘IG6HOfI JACATCIIBHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBCACHUEC M IIOCTYIIKHM CBOHX TOBapI/IHIeI\/JI C IMO3WIUKN HPABCTBCHHBLIX H
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PCHUECKUE  TPEICTABICHHUS O  BEIIECTBE W  XHUMHYECKOH  PeakIuw,
COOTBCTCTBYIOIIMEC COBPECMCHHOMY YPOBHIO PAa3BUTUA HAYKU W COCTABJIAIOMIMEC OCHOBY JJIA
MOHUMAaHMUsl  CYUIHOCTH HAy4HOW KapTHMHbl MHpa, [peJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3AMMOCBS3SIX YEIOBEKA C MPUPOJHON CPEIOi, O pOJIn
XUMHUHU B [IOBHAHUHN 3TUX SaKOHOMepHOCTeﬁ;

ITO3HABATCIIbHBIC MOTHBBI, HAITPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH IO XHUMHU,
HEOOXOoaUMBIE JUIsi OOBSICHEHUS HAOMIOJAaeMBbIX TIPOIIECCOB U SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPAaBOYHON JUTEPaTypOH, NOCTYMHBIMU TEXHHUUYECKUMH CPEICTBAMH
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHWIO W TO3HAHHIO, JIF0003HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEILCKON ACATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 0Oy4YeHHUsI B JajbHEHNIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30pOBBIO,
YCTAaHOBKM Ha 3J0pOBBIII 00pa3 ’KM3HH, OCO3HAHHE IMOCIEACTBHI W HENPHUATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJIEHUS alKOTOJIsA, HAPKOTHUKOB, KYpEHHSs), HEOOXOIUMOCTH COOJIOICHUS
npaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEPEC K MPaKTHYECKOMY M3YyUeHUI0 npodeccuii U TpyAa pa3InyHOro poja, yBaKCHHE K
TpyLy U pe3yibTaTaM TpPYAOBOM JESITENbHOCTH, B TOM 4YHCJIE Ha OCHOBE IIPUMEHEHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaNbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUM, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) 3K0JIOrHYeCKOro0 BOCIUTAHHUSI:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIECHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO0 M 0€30MacHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBUl OE30MaCHOTO MOBEACHUS IIPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIIO/ICH;

CIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJNy4aeMmble MPU HM3YYCHUHM XUMUHU, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TIOBBIIICHUS YPOBHS SKOJIOTHUECKOH
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHHSI, YMEHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pPe3ylIbTaTOB BBIICISAIOT 3HAYMMBIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE TMOHATHS (3aKOH, TEOPHsl, IPUHIIUII, TUTIOTe3a, (DaKT, CUCTEMa,
MIPOILIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH M3 ATUX MPEeaMETOB (OPMUPOBATEH MPEICTABICHUE O



[[EJIOCTHOW HAyYHOW KapTWHE MHpA, W YHHUBEpCalbHbIC yueOHbIE JeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOPBIE OOECIEUMBAIOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHHIO M OCYIICCTBIICHUIO YUeOHOU JESITEILHOCTH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el cTBUS

ba3oBble oruveckue 1eicTBus:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUWM:
pacKpbIBaTh CMBICT XHMHYECKHX IOHATHH (BBIACIATH WX XapaKTEepHBIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMU MOHITHIMH), UCTIOIB30BATh MOHATHUS JIsT O0BSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHWIA, BHIOMpATh OCHOBAaHUS M KPUTEPHH I KIACCH(PHUKAIIUU
XUMHYECKUX BEIISCTB M XUMHUYCCKUX PEAKIINH, YCTAHABIUBATH MPUIHMHHO-CJICICTBEHHBIC CBS3H
MEXIy 0OBEKTaMHU U3YYCHUsI, CTPOUTH JIOTHUECKUE PacCyKIeHUs (MHAYKTUBHEIC, IS TyKTUBHBIC,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITFOUCHUS;

YMEHHE MPUMEHATh B TPOIECCe MO3HAHUS TMOHATHS (MIPEIAMETHBIC W METAlpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJCTH, WCIIOJb3yeMble B XHMHH, MPEOoOPa3oBBIBATH HIHPOKO
MPUMEHSIEMBIE B XHMHH MOJICIbHBIC TPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHAYeCKass ¢GopMylia W ypaBHEHHE XHMHYECKOW peakluu — TpU PEIICHHH YydeOHO-
MO3HABATEBHBIX  3aJa4, C Y46TOM OTHUX MOJCIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTePU30BaTh CYMICCTBCHHBIC NMPU3HAKM H3y4aeMBbIX OOBEKTOB — XUMHYECKHX BEIICCTB H
XUMHYECKUX PEAKIIHHA, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYHHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B U3y4aeMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBarejibcKkie 1eHCTBHUS:

YMEHHE HCI0JIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHHS, a
Takke B KauyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3BI IO IPOBEPKE ITPABMIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUM;

MpHOOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMd M MPOBEICHHUIO YYEHHMUECKHUX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBAThH €ro
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHMS U BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHATM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
1 (HopM MpeCTaBICHHUS], TOJIYy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAS TUTEpaTypa
XMMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE TMocoOus, pecypchl HHTepHeTa), KpPUTUYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IM4YHbIE METO/IbI M 3allPOCHI IPU MOUCKE U 0TOOpe nHbOpMauu U
COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS YUEOHBIX U IO3HABATEIbHBIX 33/1a4
OTpeNeNéHHOr0 THIA, MPHOOpETEeHHE ONbITa B OOJACTH HCHOJIB30BAaHUS HHOOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (opMy MpeacTaBiIeHUs
nH(pOpMALlUM ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Ja4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu hopmamu rpaduku U UX KOMOUHAIUSMU;

YMEHHME HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHOM U HCCieloBaTeNbCKOU
JEeSITeNbHOCTH HH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJILCKOT0 X035ICTBa M TpaHCTIOPTa
Ha COCTOSTHHE OKPYXKAIOIIel MPUPOTHON CPEeIbl.

KomMmyHukaTuBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1elCTBHUS:

YMEHMsI 3aJaBaTh BOMPOCH (B Xoae Jauanora W (WIM) AMCKYCCHHM) TIO CYIIECTBY
oOcykmaemMoil Tembl, (OPMYTUPOBATh CBOM TPEUIOKEHUS OTHOCUTENBHO BBITOJHEHUS
MIpeI0KEHHOM 3a/1a4H;

YMEHHUS TIPECTABIAThH MOMyYeHHBIC PE3yabTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JeaTh MPE3CHTAIMI0 PEe3yAbTAaTOB BBIOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abOopaTOPHOTO OTBITA, JTA0OPATOPHON pPabdOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



yYMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
MCCIIEIOBATENILCKOM JEATENbHOCTA NPU PEIICHNH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YdéTa
OoOImMX MHTEPECOB M COTIACOBAHMS NO3MLUH (0OCYXIEHHsS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOpJUHALIMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYTHE).

PeryasitTuBHbIe yHMBepcaJIbHbIe YUeOHbIe NelicTBUSA:

YMEHHUE CAaMOCTOSITEJIHO ONPENENATh LeU JESTEIbHOCTH, IIaHUPOBaTh, OCYIIECTBIIAT,
KOHTPOJMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIIOCOOBI pemieHHs YY4eOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JIEHCTBHM IpU
BBIIIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HMsS HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OL[CHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1IeNu,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIIOBUHU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB IO OCBOCHHIO OO0S3aTE€IBHOIO COZAEpIKaHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueld mporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
oOyyarolUMMuUCSl HaydHble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHO obnactu «XHUMHSD», BHUAbI JESATENBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTAINH, TPe00pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHiy oOyueHnus B 8 kiacce mpeaMeTHbIE pe3yibTaTbhl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSTUN: aTOM, MOJIEKYJa, XUMUYECKUHN IJIEMEHT,
MIPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJIApHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasl JI0Jsl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIA OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCUpUKalMs peakUui: peaklUM COEJUHEHUS, PEAKLHMU Ppa3IOoKEHUs, pEeaKIUH
3aMeINIeHUs], peakIui 0OMeHa, PK30- U SHJIOTEPMHUECKHE PEAKIINH, TEIUIOBOUW A((EKT peakuny,
AP0 aToMa, 3JEKTPOHHBIM €O aToMa, aTOMHasi OpOUTallb, painyc aToMa, XMMHUYECKas CBs3b,
NOJIApHAsl M HEMOoJIApHasi KOBAJICHTHAs CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBas /10J1s BellecTBa (IPOLEHTHAs! KOHLEHTpAallKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX NOHATUN U IPUMEHSTh 3T NOHATUS IIPU
ONMCAaHUHU BEIIECTB U UX IIPEBPAILECHUI];

UCIOJb30BATh XUMHUYECKYI0 CHUMBOJIMKY AJSl COCTaBJIEHUS (OpMya BELIECTB U ypaBHEHUH
XUMUYECKUX PEaKIIHA;

OIpeNeNATh BaJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAapHBIX COEIUHEHUSX, CTENEHb OKHUCIECHHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, HMPUHAAJIEKHOCTh BEIIECTB K ONpeAeaEHHOMY Kiaccy
coeMHEHUuH 1o GpopmysiaM, BUA XUMUYECKOH CBSI3U (KOBaJIEHTHAs U HOHHAs) B HEOPIraHUYECKUX
COEJIMHEHUSX;

packpeiBath cMblca Ilepuoauueckoro 3akona JI. Y. MenneneeBa: 1eMOHCTPHPOBATh TIOHUMaHUE
[IEPUOINYECKON 3aBUCHUMOCTH CBOWCTB XHUMHUYECKMX OJJIEMEHTOB OT MX IOJO0XKEHUs B
Ileproauueckoii cuCTEME, 3aKOHOB COXPAHEHHUSI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO Y4EHMsI, 3aKOHa ABOrazipo;

ONMCBIBATh M XapaKTepHU30BaTh TabauuHyto ¢opmy I[leproguueckoil cHCTEMBI XMMHUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «TJIaBHas noAarpynna (A-rpymmna)» u «mobounas noarpynna (b-
rpyImmna)», Majble 1 0oJIbIINe NepHObl, COOTHOCUTh 0003HAUYEHUs, KOTOpbIE UMEIOTCs B TabiuIe
«Ilepnomuyeckass cucrema xuMuueckux dnemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHUECKHX AJIEMEHTOB (COCTaB M 3apsj sAapa, oOiee
YHCII0 IEKTPOHOB U paCcHpeieIeHNe UX 10 IEKTPOHHBIM CII0SIM);



KJIaccu(UIMpPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XUMUYECKHE PEaKIHH
(110 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY YD EKTY);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOJATBEPXk/Aas ONMHUCAHHE MPHUMEPAMHU  MOJEKYISIPHBIX  YPaBHEHHH  COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIN;
[IPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH MPOTEKAHMSI XUMHYECKHX MPEBPALICHNH B PAa3IHYHBIX YCIOBHSX;
BBIYMCIISATE OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO JIOJIO
XMMHMUYECKOTO JIEMEHTa MO (OpMysie COEIUHEHUS, MAacCOBYIO JOJIO BELIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH PEaKIINu;
MIPUMEHSITh OCHOBHBIE ONIEPALIU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHIE, CUCTEMATH3AINI0, KIaCCU(UKAIINIO, BBISIBJICHHE MPUYMHHO-CIICICTBEHHBIX CBsI3el
— JUIS W3y4YeHHsI CBOMCTB BEIIECTB M XWMHUYECKHUX PEAKIUH, €CTECTBEHHO-HAYyYHBIE METOJIBI
MO3HaHUsI — HaONIOJIEHHWEe, W3MEpPEHUEe, MOJEIMPOBAHUE, OKCHEPUMEHT (pealibHblil U
MBICJIEHHBIN );
CJIeIOBaTh MpaBUJIaM MOJIb30BaHUS XUMUYECKOW MOCYAON U 1a00opaTOpHBIM 000PYAOBAHHUEM, a
TaKXKe MpaBUiIaM OOpaIleHus C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH TIO BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB MO TOJYYEHHUIO M COOMpPAaHUIO ra3000pa3HBbIX BEIIECTB
(BolopoJa W KHCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OIpenein€HHOW MaccoBOMl oneit
pPacTBOPEHHOTO BEIIECTBa, IUIAHMPOBATH M TIPOBOJUTH XUMHYECKHE OKCIEPUMEHTHI TIO
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH MW KHUCIOT C TOMOIIBI0 HHAMKATOPOB (JIAKMYC,
(beHondranen, METUIOPAHXK U JIpyTUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYHAFOIINXCSI YMECHHI:
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHYECKHUH 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHHOH, TIPOCTOE  BEIIECTBO,  CIIO)KHOE  BELIECTBO,  BaJICHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, CTENEeHb OKUCICHMS, XHMUYECKash peakius, XUMHYecKas CBS3b,
TeIrI0BOM 3 EeKT peakiiu, MOjb, MOJISIPHBIM 00BEM, PAcTBOP, IMEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] TUCCOLIMAIUS, PEaKIUUd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, OKUCIUTENlb, BOCCTAHOBHUTENb, OKHUCICHHE U BOCCTAaHOBJIEHUE, aJUIOTPOTIHS,
aM(pOTepHOCTb, XUMUYECKas CBS3b (KOBaJIEHTHAs, MOHHAsA, METAJUIMYECKas), KpUCTAIITUUYECKast
pemérka, KOppo3us METAJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakluH, MpeneiabHO
nonyctumas konueHTpanusa [1JIK BemecTsa;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSITh 3TU NOHSITUS TIPU
OTIMCAHUU BEUIECTB U UX MPEBPAILlCHUI;
WCIO0JIb30BaTh XUMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHHS (OpMYJI BEIIECTB U ypaBHEHUI
XUMHYECKUX PEaKLIU;
OTIPEENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMUYECKUX DIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K OMPENENIEHHOMY KJacCy COEIMHEHUH IO
dbopmynam, B XUMUYECKON CBs3H (KOBAJICHTHAs, MOHHASI, METAJIIMYECKasi) B HEOPraHUUECKUX
COEIMHEHUSX, 3aps] MOHA MO XHUMHYECKOH (opMyle, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHMYeCKUX COCTUHEHUH, TUIl KPUCTAJUIMYECKOHN PeIETKM KOHKPETHOTO BEILECTBA;
packpeiBath cmbica Ilepumoguueckoro 3akona Jl. M. MenpaeneeBa M JeMOHCTPHpOBATH €roO
MOHMMAaHKe: OMHCHIBaTh U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuomndeckoil cucTeMsl
XMMHUYECKUX AJIEMEHTOB: pazNinyaTh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», Maneie u OoJbIINE TEPUOABI, COOTHOCUTH 00O3HAYECHHS, KOTOpPHIE
UMEIOTCS B TIEPUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] A1pa, o0I1ee YnuCiIo 3JIEKTPOHOB U paclpeeNieHHe uX
10 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB



U UX COCIMHEHMI B IpeJesiaX MajblX MEePHOJO0B U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS MX
aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLIUU
(mo yHMCcmy MW COCTaBy Y4YacTBYIOUIMX B PEAKUIUH BEIIECTB, IO TEIJIOBOMY J(PQEKTy, M0
M3MEHEHHIO CTENICHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMME M CHeUU(PUUIECKHEe XUMHYECKHE CBOMCTBA MPOCTHIX H
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJICKYISIPHBIX U HOHHBIX ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

COCTaBJIATH YPABHEHUS AIIEKTPOIUTUIECCKON JAUCCOIUAIINN KUCIIOT, MIEJIOUei U CoJIeH, MOJIHbIC U
COKpaII€HHBIE YPaBHEHUsI PEaKii MOHHOTO OOMEHa, YpaBHEHHS PEaKLWi, MOITBEPIKIAIOIINX
CYIIECTBOBAHHE T€HETHUECKON CBS3M MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacCKpBIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA MTOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OajaHca TUX PEaAKINH;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH TPOTEKAHUS
XUMUYECKUX MPEBPALICHAN B PA3JIMYHBIX YCIOBHSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XAMUYECKOTO dJIeMEeHTa 10 (opMyle COCTMHEHHS, MAcCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINH;

coOiroaTh MpaBUiia MOJB30BAHUS XUMHUYECKON MOCYION M 1ab0opaTOpHBIM 00OpYyIOBaHUEM, a
TaKXKe MpaBWiia OOPAIICHUsS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH IO BBITTOIHEHHIO
71a00paTOPHBIX XUMHYECKUX ONBITOB MO TMOJYYEHHIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

IIPOBOJUTh PEAKLUH, NOATBEPXKIAIOIIME KAueCTBEHHBIM COCTaB pPAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOPUA-, OpomMua-, MOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynb(dar-, TUAPOKCUI-MOHBI, KATHOHBI AaMMOHHS M HOHBl H3YYEHHBIX METAJUIOB,
IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIIEPAIIH MBICIUTEIIBHON I€STEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000I111eHHEe, CUCTEMATU3AINIO0, BBISIBICHUE NPUUYUHHO-CIEICTBEHHBIX CBS3€H — A M3y4eHUs
CBOMCTB BELIECTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAy4YHbIC METO[bl IO3HAHUA —
HaOJr0/IeHNEe, U3MEPEHNE, MOAETIMPOBAHUE, SKCIEPUMEHT (PEaIbHbIM U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsinuecTBO yacoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHue
n/ | pa3iesioB H TeM Bceer | Konrpoububl | IIpakTHuyecku (undposie)
I | NIporpamMmMbl o e padoThI e padoThI obpasobateibiLIe
pecypcbl
Paznea 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusi — BaxkHast
obnact, bu6mmoreka [{OK
1.1 | SerecTBOSHARMAM 5 0 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7
JIEATEIIbHOCTH —
YeIoBeKa
BemectBa u bubnuotexa [JOK
1.2 | xumu4eckue 15 1 https://m.edsoo0.ru/7f4183
peakuuu 7c
Hroro mo pazmeny 20

Paznena 2. Baxkueiinue n

CACTABUTC/IN HCOPraHUIECCKUX BEHICCTB

Egig’;o . Bu6mmorexa IJOK

2.1 ‘ 6 https://m.edsoo.ru/7f4183
ITousatue 06 7
OKCHJax -
Bonopon.Ilonsitue bu6moreka [IOK

2.2 | 0 KHCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJISIX 7c
Bopna. PactBopsr. bu6moreka [IOK

2.3 | Iloustue 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHHUSIX 7c
OcCHOBHBIE KJIacChl bu6moreka [IOK

2.4 | HeOpraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f4183
COEIMHEHUN 7c

Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucreMa XUMHUYECKHX 3J1eMeHTOB /I,
N. MenaeneeBa. CTpoeHue aToMoB. XuUMH4YecKasi CBsA3b. OKUCJIANTETIBLHO-
BOCCTAHOBHMTEJIbHbIE PEaKIIUHN

[Tepuonuueckuii
3aKOH U
Hepromrieckas bubnunoreka [JOK
3.1 | onerema 7 https://m.edso0.ru/7f4183
XUMHUYECKUX 7c
anemeHTOB [[. 1. -
MeHaeneena.
Crpoenue aToma
AuMirdeckas bubmuoreka [JOK
3.2 | P 8 1 https://m.edsoo.ru/7f4183
OKMCIIUTEIIHHO- 7
BOCCTaHOBHUTCILHEI -
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€ peaKIuu
bubnuoreka [IOK
HTtoro mo pazneny 15 https://m.edsoo.ru/7f4183
/c
bu6mmoreka [{OK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f4183
/c
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 >
ITPOIT'PAMME
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHmue
n/ | pa3aesnoB H TeM Bcer | Konrpoububl | IIpakTHuecku (unbposie)
1 | mporpammer o ¢ paGoThI ¢ paGoThI o0pa3oBartejibHbIE
pecypchl
Paspnen 1. BemiecTBo 1 XUMHYeCKHE peaKIIUH
[ToBTOpEHME N
yTIIyOJIeHHne bubnuorexa [JOK
1.1 | 3HAHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
KJ1acca
OcHoubIe bu6moreka [IOK
1.2 | 3KOHOMCPHOCTH 4 https://m.edsoo.ru/7f41a6
XUMUYECKUX 36
peakui -
DIEeKTPOTUTHIECKA
ST JUCCOLIAIUS. bu6mmoreka [IOK
1.3 | Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Utoro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras
XapaKTepUCTUKA bubnuoreka [JOK
2.1 | xumMHYeCKUX 4 1 https://m.edsoo.ru/7f41a6
aiemeHToB VIIA- 36
rpynnsl. ['anorenst
OO6mras
XaparTepuCTHia bubnuorexa [IOK
2.2 | XHMMECCKIX 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynmnsl. Cepa u eé T
COCTMHEHUS
23 O6mras 7 1 bubmuoreka [JOK
" | XapaKTepuCTHKa https://m.edsoo0.ru/7f41a6
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XUMHYECKUX
251eMeHTOB VA-
rpynmnsl. A3oT,

bochop u ux
COCAUHCHUA
OO6mas
XapaKTepPUCTHKA
XUMHYECKUX bu6mmorexa [{OK
2.4 | snemenToB IVA- 8 1 2 https://m.edsoo.ru/7f41a6
TPYIIEL. YTIepoa 36
U KPEMHHH U UX
COCAUHCHUA
Wroro mo pazueny 25
Paznen 3. MeTa/iibl U MX COeTMHEHHSI
OOGmue cBoicTBa bubmorexa HOK
3.1 oH 4 https://m.edso0.ru/7f41a6
METaJIJIOB
36
Baxneiimme bu6moreka [IOK
3.2 | MEeTAIIIBI ¥ UX 16 1 2 https://m.edsoo.ru/7f41a6
COEIMHEHUSI 36
Hroro mo pazueny 20
Pa3znea 4. Xumusi v oKpy:Kaomas cpeaa
BelllecTBa 1 MATEDHA bu6moreka [IOK
4.1 HIECTBA 1 MATCPHATILL B 3 https://m.edsoo.ru/7f41a6
YKU3HU YeJIOBEKa 36
Hroro mo pazgeny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILEE KOJIMYECTBO 68 4
YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoangecTBO 4acoB
Ne Kont | Ilpakr JNara DJIEKTPOHHBIE
n/ | Tema ypoka poJb | HYECKH — nugposbie
- Bcero | HbIEe e st oOpa3oBaTeJibHbIE
pador | padort pecypchl
bl bl
[Ipenmer xumuu. Pois bu6mmoreka [JOK
1 | XMMHHU B KXU3HU YEJIOBEKA. 1 https://m.edsoo.ru/ff0
Tena u BemecTna d210c
ITonarue o MeTogax BH6H_HOTeKa LHOK
2 O3HAMMA B XML 1 https://m.edsoo.ru/ff0
o3 d227e
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[Ipaktuyeckas padora Ne |
«[IpaBuna paboTsl B
naboparopuu U IPUEMBI

bubmuoreka [IOK

3 https://m.edsoo.ru/ff0
oOpartieHus ¢
d23dc
1a00paTOPHBIM
000pyTOBaHUEM
Hucrele BelecTsa u
cmecu. CriocoObl bubmmoreka [JOK
4 | pa3merieHUs] CMeceid. https://m.edsoo.ru/ff0
BxojiHas KOHTpOJIbHAS d26ca
pabota
o
Dassenen et (na ubmiorera LIOK
5 A — https://m.edsoo.ru/ff0
TTIOBAPEHHOM COJIN )» d28c8
bubmmoreka [{OK
6 | ATOMBI 1 MOJICKYJIBI https://m.edsoo.ru/ff0
d2a6c
XHUMHUYECKUE FJIEMEHTEHI. bu6moreka [IOK
7 | 3Haku (CHMBOJIBI) https://m.edsoo.ru/ff0
XUMUYECKUX JIEMEHTOB d2be8
[IpocThie U cnoxxHBIE bubmorexa I[TOK
8 BelIeCTRA https://m.edsoo.ru/ff0
d2a6c
ATOMHO-MOJIEKYJISIPHOE bubmorexa I[OK
9 yaenne https://m.edsoo.ru/ff0
d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEILIECTB. bu6mmoreka [JOK
10 | Xumuueckas Gpopmya. https://m.edsoo.ru/ff0
BanentHocth aTOMOB d2eae
XMUMHUYECKUX JIEMEHTOB
OtHocHTeNnbHAsS aTOMHAs bu6mmoreka [JOK
11 | macca. OTHOCHTEIbHAS https://m.edsoo.ru/ffo
MOJIEKYJISIpHAsi Macca d323c
MaccoBas noins bu6mmoreka [JOK
12 | XUMHYECKOTO DJIEMEHTA B https://m.edsoo.ru/ff0
COEIMHEHU U d350c
KonuuecTBo Bemectna. bubmorexa [IOK
13 Mosb, MonspHas Macca https://m.edsoo.ru/ff0
) d5230
duznyeckue u bu6mmoreka [JOK
14 | XuMHUYECKHE SBIICHHUS. https://m.edsoo.ru/ffo
XuMuYecKas peakius d37fa
IIpusnaku u ycioBus bubnuorexa [IOK
15 | mpoTekaHuss XUMHYECKHX https://m.edsoo.ru/ff0
peakuit d3al6
16 | 3akoH coXpaHEHHs MacChl bubnuoreka [IOK
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BEIIECTB. XMMHUUECKUE
YPaBHEHUS

https://m.edsoo.ru/ff0
d3b88

Breraucnenus KoJIM4uecTBa,
MAaccChl BEIIIECTBA I10

bubmuoreka [IOK

17 ypABHEHIAM XHMIIECKHX https://m.edsoo.ru/ff0
peaxkuui d5708
Knaccudukarus

1g | XMMHUCCKHX peaKiit ?ﬁﬁ‘?f?ﬁi‘éﬁﬁﬂlﬁ/ﬁo
(coenuHeHwus, pa3IoKeHUS, a3 f3£.1 ' '
3aMeIeHus, OOMeHa) -

M. B. JlomoHOCOB —
YYEHBIA-IHIUKIIOTIETUCT. BH6H_HOTeKa HOK

19 O6oGmeHHe i https://m.edsoo.ru/ff0
cucTeMaTu3anys 3HaHu! d40c4
KonTpoabnas padora Nel bubnuorexa [JOK

20 | mo Teme «BermecTBa u https://m.edsoo.ru/ff0
XUMUYECKHAE PEAKITUN d4290
Bo3gyx — cMmech razos.

Coctap Bo3tyxa. BI/I6J‘I.I/IOTeKa IHOK

21 KHCTOPOJ — STEMEHT 1 https://m.edsoo.ru/ff0
npocroe BemecTBo. O30H d4age
du3nyecKue u
XHMHUYECKHE CBOMCTBA bu6moreka [IOK

22 | xucmopoa (peaxiuu https://m.edsoo.ru/ff0
OKHCIICHHS, TOPEHHE). d4614
TTousarue 00 okcumax
CriocoOsI morydeHust

bu6moreka [IOK

23 Eﬁfggﬁ:ﬁ;@ﬁgg?ﬁmﬂn https://m.edsoo.ru/ff0
[Ipumenenue kucaopoaa d497a
TennoBoii a3 dexT
XUMHYECKON peaKivH,

MMOHSATHE O bu6mmoreka [JOK

24 | TEpPMOXMMHYECKOM https://m.edsoo.ru/ffo
yYpaBHEHUH, IK30- U d4790
SHIOTEPMHUECKUX
peaKusax
Tomnuso (HedTh, Yroib u Bubnorexa [IOK

25 rs;;;)(f:;zﬁ%iiio https://m.edsoo.ru/ff0
MIpeI0TBpAILlCHUS ddcda
[IpakTnueckas padota Ne 3

og | 1O TEMe «[Tonydenue u Eggg?lﬁzazé‘gﬁf/ﬁo
coOupaH#e KIUCIOpOoaa, q 4aeé ' '
HU3YyYEHUE ETO CBOMCTB) —

Bonopon — anemeHT u bubnuorexa [IOK
27 | mpocToe BEIIeCTBO. https://m.edsoo.ru/ff0

HaxoxneHnue B mpupoe

d4ddo
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dusznueckue n
XUMHYECKHUE CBOUCTBA

bubnuoreka [IOK

28 https://m.edsoo.ru/ff0
Bojaopoaa. [Ipumenenue d4ddo
BOJIOpPOJIa —
ITonsaTue o kucaoTax u bubmorexa HOK

29 cOIsX gggzglm.edsoo.ru/ﬁo
Crnioco0sbI moryyeHus bubmorexa LHOK

30 https://m.edsoo.ru/ff0
BOJIOpoJa B 1abopaTopuun d4ddo
[IpakTnueckas padora Ne 4 Bubmiorexa [IOK

31 Moreme «omyserue u https://m.edsoo.ru/ff0
cobupanue BOZIOPOTa, 4442
W3YYCHHE €r0 CBOMCTBY —
MouisipHbIii 00BEM Ta30B bubmorexa LHOK

32 ’ https://m.edsoo.ru/ff0
3akoH ABOraapo d542¢
Brrunciaenust 00néma,
KOJINYECTBA BEIIIECTBA ras3a bubnuorexa [JOK

33 | mo ero U3BeCTHOMY https://m.edsoo.ru/ff0
KOJIMYECTBY BEIIECTBA WK d55a0
00BEMY
Brorancnenus 006EM0B
ra3oB [0 YPaBHEHHIO bubnuorexa [JOK

34 | peakiuu Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0
00BEMHBIX OTHOLIECHUI d5708
razoB
duznyeckue u bu6moreka [IOK

35 | XuMHUECKHE CBOICTBA https://m.edsoo.ru/ff0
BOJIbI d587a
CocTaB OCHOBaHHMI1 bubmmorexa LIOK

36 ‘ https://m.edsoo.ru/ff0
[Tonsarue 06 nHAUKATOpAX 45962
Bona kak pacTBopuTeIb.
Haceinenusie u bu6nmoreka [JOK

37 | HEHACBIIIICHHBIE PACTBOPBIL. https://m.edsoo.ru/ff0
MaccoBas 10JIs BEIECTBA d5b40
B pacTBOpE
[IpakTuueckas pabota Ne 5
o teme «lIpuroroBienue Bubmiorexa LIOK

3g  PacTROpOBC . https://m.edsoo.ru/ff0
ompeeNEHHOi MaccoBoi d5eba
J0JIel pacTBOPEHHOTO =
BEIIICCTBAY
KonTponsnas pabora No2 bu6mmoreka [JOK

39 | mo reme «Kucnopos. https://m.edsoo.ru/ff0
Bonopoa. Boga» 06342

40 | Oxcuupl: coCTas, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

KJIaccu(puKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0
d664e

[Tonyyenue u xummu4eckue
CBOMCTBA KHCJIOTHEIX,

bubmuoreka [IOK

41 OCHOBHBIX 1 aM(OTEpHBIX https://m.edsoo.ru/ff0
OKCHJIOB deb4e
OcHoBaHHUsI: COCTaB, bubnuotexa [JOK
42 | xnaccudukanus, https://m.edsoo.ru/ff0
HOMEHKJIATypa d67ca
[Tosydenune n XuMHYECKHE BH6H_HOTeKa HOK
43 CBOHCTEA OCHOBAHML https://m.edsoo.ru/ff0
d67ca
KucnoTsr: cocras, bubmmoreka [{OK
44 | xnaccudukarus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[Tosnydenune n XuMH4IeCKre BH6H_HOTeKa HOK
45 CBONCTRA KHCIOT https://m.edsoo.ru/ff0
dfee2
Conu (cpemuue):
HOMEHKJIaTypa, CII0COOBI BH6H_HOTeKa HOK
46 HOMy9eHHA. XUMITIecKe https://m.edsoo.ru/00a
CBOMCTBA doar4
[TpakTrueckas padota Ne
6. Pemenne
AKCIIEPUMEHTAJIbHBIX 337124 BH6H_HOTeKa HOK
47 https://m.edsoo.ru/00a
1o Teme «OCHOBHbIE d9b7c
KJIaCChl HEOPTraHUYECKUX B
COEIUHEHUIN)
['eneTnveckas cBs3b
MesK Ty KIaccaMu BI/I6J‘I.I/IOTeKa [HOK
48 A https://m.edsoo.ru/00a
COEeqUHEHNN d9a50
bu6mmoreka [JOK
O6o0mmenue u
49 . https://m.edsoo.ru/00a
CUCTEMaTH3aIus 3HAHUH d9ch?
KontponsHas padota Ne3 BuGnuorexa LIOK
5 | 1O TeMe "Ocrosrele https://m.edsoo.ru/00a
KJIaCChl HEOPraHUYECKUX d9e1<;;1 ' '
coequHeHun" —
[TepBBIe MOTIBITKH
KJ1accu(uKauu bubnuorexa [IOK
51 | XMUMHYECKUX 3JICMEHTOB. https://m.edsoo.ru/00a
[TonsiTie o rpymnmax doffa
CXOJIHBIX AJIEMEHTOB
[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrtema BH6H_HOTeKa HOK
52 https://m.edsoo.ru/00a

XHUMHUYECKUX 3JIEMEHTOB /1.
. Menneneena

dab2c
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

53

[Iepuonsl, rpymimsl,
IO AT PYIIIIBI

bubnuoreka [IOK
https://m.edso0.ru/00a
da52c

54

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTomsl

bubmuoreka [IOK
https://m.edso0.ru/00a
da342

55

CrpoeHue IeKTPOHHBIX
000JI0YEeK aTOMOB
HIIEMEHTOB
[Tepuonueckoit CuCTEMBI
. N. MenneneeBa

bu6mmoreka [IOK
https://m.edso0.ru/00a
dabbc

56

XapakTepuctuka
XMMHUYECKOTO AJIEMEHTA 110
€ro MOJIOKEHUIO B
[Iepnoanueckoii cucreme
. N. MenneneeBa

bubmmoreka [{OK
https://m.edso0.ru/00a
da824

57

3HaueHue
[Iepuoanueckoro 3akoHa
JUIS pa3BUTHS HAYKU U
npaktuku. /1. U.
MeHnneneeB — y4€HBIN,
MeJaror U rpaxaaHuH

bu6moreka [IOK
https://m.edso0.ru/00a
da96e

58

DIIEKTPOOTPUIIATETLHOCTD
aTOMOB XMMHUYECKUX
JJIEMEHTOB

bu6moreka [IOK
https://m.edso0.ru/00a
daab8

59

HNoHnnas xuMudeckas CBI3b

bu6moreka [IOK
https://m.edso0.ru/00a
dac34

60

KoBanenTHas IoJIsApHasa
XUMHNYECCKas1 CBA3b

bu6mmoreka [JOK
https://m.edso0.ru/00a
daab8

61

KoBanentHas HETIOJIApHAas
XUMHNYECCKas CBA3b

bu6mmoreka [JOK
https://m.edso0.ru/00a
daab9

62

CreneHb OKHCICHUS

bubmuoreka [{OK
https://m.edso0.ru/00a
dae28

OkucauTenbHo- bubmuoreka [JOK

63 | BOCCTaHOBUTEIbHBIE https://m.edsoo.ru/00a
peakiuu db076
OKHCIHTEIH I bubmuoreka [JOK

64 https://m.edsoo.ru/00a

BOCCTAaHOBHUTCIIN

db076

65

KonTponeHas padota Ne4

10 TCMC «CTpOCHI/Ie aTromMma.

XUMHUYECKas CBSA3b

bu6mmoreka [JOK
https://m.edso0.ru/00a
db486

66

PesepBHBIN ypOK.
O0o01eHne u

bu6mmoreka [JOK
https://m.edsoo.ru/00a
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https://m.edsoo.ru/00adb33c

cucTeMaTu3alus 3HaHUH.
IIpomexyrounas
arrecranus (KOHTPOJIbHAS
pabota)

PesepBHBIl ypOK.

bu6mmoreka [{OK

67 | O6oOmIeHNE U 1 https://m.edsoo.ru/00a
cHUCTeMaTH3allUsl 3HAHUI d9cb2
PesepBHbIit ypok. bubnuorexa [JOK
68 | O6oOIICHNE 1 1 https://m.edsoo.ru/ff0
cUCTEMAaTH3aIUs 3HAHWHA d61c6
OBUIIEE KOJIMYECTBO 68 6 4
YACOB I10 ITPOTPAMME
9 KJIACC
KoauuecTBO 4acos
No Kount | Ipak Jara DJIeKTPOHHBbIE
n/ | Tema ypoka POIb | THYEC | pyyvyen unpposrie
- Bcero | Hble KHe st oOpa3oBarTejibHbIE
padot | padort pecypchl
Bl bI
oo Busorea 10K
1 1 https://m.edsoo.ru/00a
XUMHYECKHUX DJIEMEHTOB /.
db59e
. Menneneena
3aKOHOMepHOCTuH ° bubnuorexa [JOK
p | MSMCHCHUH CBOUCTE 1 https://m.edsoo.ru/00a
XHMHYCECKUX SIIEMEHTOB db6b6
TIEPBBIX TPEX MEPUOJIOB =
Knaccudukanus n bu6mmoreka [JOK
3 | HOMEHKJIATypa 1 https://m.edsoo.ru/00a
HEOPraHUYECKUX BEIIECTB db7e2
Buner xumuueckou cBsA3U U bu6mmoreka [JOK
4 | THIIBI KPUCTAJIHIECKUX 1 https://m.edsoo.ru/00a
pEImETOK dbac6
KonTponsnas padora Nel
o Teme «IloBTopenue u
5 | yriyOneHue 3HaHUMN 1 1
OCHOBHBIX Pa3/IeJioB Kypca
8 xmacca»
Knaccudukarus bubnuorexa [IOK
6 | XMMHYECKHX pEaKIuil 1Mo 1 https://m.edsoo.ru/00a
pa3IMYHBIM PU3HAKAM dbcb0
ITonsarue o SKOpOCTPI Bu6muorexa LIOK
7 | XVIMITICCKOM peardiii. 1 https://m.edsoo.ru/00a
[ToHsiTHE O TOMOT€HHBIX U dbe9a
TeTePOTreHHBIX PEeaKIHIX o
8 | IloHATHE O XUMHYECKOM 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
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paBHOBecuu. DakTOpHI,
BIIASIOLIUE HA CKOPOCTh
XMMUYECKON PEaKLUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edso0.ru/00a
dc28c

OKuCIUTENTHHO- bubnuorexa [JOK
9 | BOCCTaHOBUTEIIBHBIC https://m.edsoo.ru/00a
peakinuu dcade
ZJ?GOI?TI/I sz)JII/ITI/I‘-IeCKOI\/JI bubmorexa HOK
10 P https://m.edsoo.ru/00a
nucconuanuu. CUiabHBIE U dcd68
cia0ble AIIEKTPOITUTHI —
HMonHble ypaBHEHUS bubmorexa LHOK
11 ©yp https://m.edsoo.ru/00a
peakiuit 44448
XuMHUYECKHe CBOMCTBA
KHCIIOT M1 OCHOBAHUM B bu6moreka [IOK
12 | cBete mpeacraBieHuid 00 https://m.edsoo.ru/00a
AIIEKTPOJTUTHYCCKOM dd5d8
JIMCCOIMAITAN
XUMHYECKHE CBOMCTBA
COJIEH B CBETE bubnuorexa [JOK
13 | mpeacraBiaeHuit 00 https://m.edsoo.ru/00a
AIIEKTPOJTUTHYCCKOM dd8b2
JTUCCOTTHAITAN
[TonsiTue o ruaponze bubmmorexa LHOK
14 . P https://m.edsoo.ru/00a
coJei 4d9d4
bu6mmoreka [JOK
15 Obobmerme . https://m.edsoo.ru/00a
CUCTEMaTH3aIus 3HAHUH ddd12
?%?;;E:{?:ﬂ padora Ne bubnuoreka [[OK
16 | https://m.edsoo.ru/00a
AKCIIEPUMEHTAJIbHBIX ddbfa
3a/1a49 -
KonTpomnbnas pabota No2
r[g reme bub6mmoreka [JOK
17 | (PICKIPOIHTHACCKAA https://m.edsoo.ru/00a
JTUCCOITHAITHS. ddeco
XUMHUYECKUE PEAKIIUU B -
pacTBopax»
raoreson Xmseone Bubimmorerca LIOK
18 - ' https://m.edsoo.ru/00a
CBOICTBA HA MpUMEpPE ddfe?
xJiopa 0
Xnoposojopoa. CossgHas bubnuorexa [IOK
19 | kucmoTa, XMMHUYECKHUE https://m.edsoo.ru/00a

CBOMCTBA, MOJIYYECHHE,

del04
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https://m.edsoo.ru/00add448
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IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2
o teme «Ilomyuenue

bubmuoreka [IOK

20 COTSHON KHCIOTLL https://m.edsoo.ru/00a
. de348
W3Yy4YCHHE € CBOWCTBY
21 P . https://m.edsoo.ru/00a
peaKIui, eciii OJTuH 13
de488
peareHTOB JIaH B U30BITKE
OO0mas xapakKTepuCTHKa bubmorexa HOK
22 3J‘IG§GHTO§V| AI-)r el https://m.edsoo.ru/00a
pyn de64a
AnnoTponHbie
o e B LOK
23 JICTIHE cep https://m.edsoo.ru/00a
COCIIMHEHUH B PUPOJIC.
N de64a
XuMHJecKre CBOMCTBa
Cephl
CepoBoa0po1, CTPOCHHE, bubnuorexa [JOK
24 | pusnuecKre U XUMHUYECKHE https://m.edsoo.ru/00a
CBOJCTBA de802
crcroms, Gmseenme Bumorexa LIOK
25 ’ N https://m.edsoo.ru/00a
XUMHYECKHE CBOMCTBA,
dea28
MIPUMEHCHUE
XUMUYECKUE PEAKIINH,
JIe)KAIIHE B OCHOBE
pomor o B LOK
26 i p https://m.edsoo.ru/00a
KHCJIOTBL. XMMHUYECKOE dec8a
3arps3HEHUE OKPYXKaromen B
Cpelbl COCTMHEHHUSIMU
cepbl
Brruncnenue maccoBoit bubnuoreka [JOK
27 | monu BBIXOJA MPOAYKTA https://m.edso0.ru/00a
peaknuu dec8a
OO6mras xapakTepucTuKa
371eMeHTOB V A-TpyNibl. bubnuoreka [IOK
28 | A30T, pacnpocTpaHEHHE B https://m.edsoo.ru/00a
npupoje, hpuznyeckue u deeab
XUMHUYECKHUE CBOMCTBA
AmMUak, ero (puznueckue bu6mmoreka [JOK
29 | u XuMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00a
MIOJIyYE€HUE U IPUMEHEHHE dfoo4
et BuSorea 10
30 yi https://m.edsoo.ru/00a

aMMHaKa, U3y4eHue ero
CBOWCTBY

df180
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https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3oTHas KHuCIoTa, ¢ bubnuoreka [IOK
31 | ¢pusmueckre 1 XUMUYECKHE https://m.edsoo.ru/00a
CBOWCTBA df306
Hcnonp3oBanue HUTPATOB
U COJIE aMMOHHUS B
Ka4eCTBE MUHEPAIbHBIX bubnuorexa [JOK
32 | ynoOpenuii. Xumuueckoe https://m.edsoo.ru/00a
3arpsi3sHEHUE OKPYKAOIICH df518
CpeIbl COSTMHCHUSIMU
azora
) . Okcn,
(V) pocibopras xicrors Butimorexa LIOK
33 ’ https://m.edsoo.ru/00a
(1)1/1331%01(1/16: U XUMHYECKUE 4f68a
CBOWCTBa, MOJIydeHUE D
Ucnonws3oBanue docdaTon
B KQ4e€CTBE MUHEPAIBHBIX bubnuorexa [JOK
34 | ymoOpenuii. 3arps3HeHHEe https://m.edsoo.ru/00a
MIPUPOTHON CPEJIbI dfc20
dbocdaramu
yraepon, Bu6mmorexa IJOK
35 | bacnpociparene b https://m.edsoo.ru/00a
MPUPOJIE, (bnmqevcm/le u dfdoc
XMMHYECKHE CBOMCTBA 0
Okcuppl yriaeponaa, ux
(br3UYEeCKre U XUMHUYECKUE bubnuorexa [JOK
36 | cBoiicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00a
po0OJIEMBI, CBSI3aHHBIE C dfebe
okcuaoMm yrieposa (1V)
VYronpHas KucnoTa u eé bubmorexa HOK
37 https://m.edsoo.ru/00ae
coJin 006¢
[IpakTrueckas padora Ne 4
no teme "[lomyuenue bubnuoreka [{OK
38 | yriekuciaoro rasa. https://m.edsoo.ru/00ae
KadecTtBeHHas peakius Ha 027e
KapOoHaT-HOH"
Mt o B LOK
39 P https://m.edsoo.ru/00ae
BEIIECTBaX KaK O 054e
COEJIMHEHUSX yriiepoia =
Kpemuuii 1 ero bubmuoreka [JOK
40 S https://m.edsoo.ru/00ae
080a
[IpakTuueckas pabota No
>. Peerue bubmuoreka [JOK
41 | KCTCPMMCHTATILHBIX 38181 https://m.edsoo.ru/00ae

no teMe «BaxxHelnime
HEMETAIILI U UX
COEIMHEHUS

0bf2
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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
https://m.edsoo.ru/00ae0bf2
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KontponsHas pabora Ne3
no teMe «BaxxHeilinime

bubmuoreka [IOK

42 https://m.edsoo.ru/00ae
HEMETAJLIbl M UX
0el8
COCTMHCHUS
OO01as XxapakTepucTUKa
XUMHUYCCKUX DJIEMEHTOB —
MeTaJUIoOB. MeTauinueckas bubnuorexa [JOK
43 | cBsA3b M METAJLINYECKAs https://m.edsoo.ru/00ae
KpUCTAITTNIECKAs 103e
pemérka. Pusnyeckue
CBOMCTBA METAJIJIOB
XuMHUYecKre CBOMCTBA BuGmmotexa LIOK
44 | METALIOB. . https://m.edsoo.ru/00ae
SHGKTPOXHBEHHGCKHH pan 1156
HANPSDKCHUN METAIIIOB -
OG6mue crmocoObl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beruncnenus mo bu6moreka [IOK
45 | ypaBHEHUSIM XHMHUYCCKHX https://m.edsoo.ru/00ae
peaKIuii, ecliv OJMH U3 1156
pEareHToB COJIEPIKUT
MIPUMECH
[TonsiTue o koppo3uu bubmorexa I[IOK
46 https://m.edsoo.ru/00ae
METaJJIOB
1278
bu6mmoreka [IOK
47 | lllenoynslie METAILIBI https://m.edsoo.ru/00ae
14b2
OKcHIBI U THIPOKCH/IBI bubmmorexa LIOK
48 HATpHS 1 KA gggg://m.edsoo.ru/Oan
Illenoyno3eMenbHBIC bu6mmoreka [JOK
49 | MmeTaJuIBl — KANbLUU U https://m.edso0.ru/00ae
MarHum 15e8
Baxuelimmne coeTMHCHUS bubmmorexa LIOK
50 B— https://m.edsoo.ru/00ae
15e8
51 O060011IEHNE U §
cHUcTeMaTH3allysl 3HaHUI
JKEcTkocTh BOABI U bubmmotexa [IOK
52 . https://m.edsoo.ru/00ae
crocoOsbl €€ ycTpaHeHus
1886
[IpakTuueckas pabora Ne 6 bu6mmoreka [JOK
53 | mo teme "YKEcTKOCTH BOIBI https://m.edsoo.ru/00ae
U METOJIbl €€ yCTpaHeHus" lae8
bu6mmoreka [JOK
54 | AmoMuHMiA https://m.edsoo.ru/00ae

1c64



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
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

AmdoTepHble cBOMCTBA

bubnuoreka [IOK

55 https://m.edso0.ru/00ae
OKCH/JIa ¥ THIPOKCUA 1c64
bubmuoreka [IOK
56 | XKeneso https://m.edsoo0.ru/00ae
1d86
Oxkcupl, THAPOKCUIBI 1 bubnuotexa [JOK
57 | conu xenesa (1) u xenesa https://m.edsoo.ru/00ae
(1) 35e6
58 O06o001IEHNE U
cucTeMaTu3anys 3HaHu!
[IpakTnueckas padota Ne
7. Pemenne bubmmoreka [{OK
5 | PKCHCPUMCHTATILHBIX 3a/1ad https://m.edsoo0.ru/00ae
o TeMe «Baxueiue B :
3de8
METAJUIBI U UX
COEIMHEHM S
Brruucinenus no
YPaBHEHHUSIM XUMHUYECKHX
B 10K
60 | P 1 https://m.edsoo0.ru/00ae
WJTU COJICPYKUT MPUMECH. 1750
Brruncnenns maccoBoit =
JIOJIA BBIXOJ1a TIPOTYKTA
peaKIun
61 O06001eHne nu
cUcTeEMaTU3aIys 3HaHUH
KonTtponsHas padorta Ned
62 no TeMe «Baxxueiue
METaJUIbI U UX
COEIMHEHUSD
BemiectBa u matepuasl B bu6mmoreka [JOK
63 | MOBCEIHEBHOM KU3HA https://m.edsoo.ru/00ae
YeJI0BEKa 350
?I?anelgmeeﬁggrgﬂi?mm bu6mmoreka [JOK
64 PYAKAIOIICH CPE/IBL. https://m.edsoo0.ru/00ae
HtoroBas KOHTpOJIbHAS 4270
pabota -
Pois xuMuu B perteHuun Bubmzorexa LHOK
65 P https://m.edsoo.ru/00ae
9KOJIOTHYECKUX MPOOIeM
4270
PesepBHBIN ypoK. bubnuoreka [JOK
66 | OO6o0OImEHNE U https://m.edsoo.ru/00ae
cHUCTEMAaTHU3alMs 3SHAHUH 0d0a
PesepBHbIN ypoK. bubnuoreka [JOK
67 | O6oOmenHne 1 https://m.edso0.ru/00a
cUCTEMATU3ALUS 3HAHUMN dbh33c
68 | Pe3epBHBI ypOK. bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

O600meHne 1 https://m.edsoo.ru/00a
cucTeMaTu3anys 3HaHu! d9cb2

OBIIEE KOJIMYECTBO 68 5 7

YACOB I10 ITPOI'PAMME

YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 8 kimacce/ ['abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 xinace/ ,Kyszuernosa H.E., TutoBa .M., I'apa H.H. Akninonepnoe o01miecTBo
«M3parenscTBO «IIpocBemenne»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoreka [IOK
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