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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 @I'OC OO0, a takke Ha OCHOBE (heaepanbHOU
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,
BOCIIMTAHUS W pa3BUTHS OOy4ArOIIMXCA CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOHM 00pa30BaTeIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPECTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH ISl caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 00mel u QyHKIIMOHAIBHON 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
npoQecCHOHATBHOMN AEATEBHOCTH;

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 OTHOIIEHHS 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 NEJaroruyeckd aJanTHPOBAHHBIM OTPAKECHHEM
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 TOHATHI OpPraHNn4ecKON XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMITY IOCIEI0BATEILHOIO Pa3BUTUS 3HAHUHW 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 IIOCIEJOBATEIBHO OT OJHOTO YPOBHA K JPYrOMY,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXXHEUIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIFHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPHOOPENH TaKue LI, KakK:

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

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPHUOOIICHHE OOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oO0ecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIONIUMHUCS OIIBITA
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
4Hclie YMEHUH OOBSCHSATH U OLICHMBATh SIBJICHUS OKPYXKAIOLIErO MHUpa, MCIOJb3ysd 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTHU
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 CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM 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 yacoB (2 yaca B HeZlen0), B 9 kiacce — 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 BEIIECTB. ArperarHoe cocTtosHue BemlecTB. l[loHsTre 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.

Xumuyeckas (popmymna. BaleHTHOCTP AaTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOJIMYECTBA, 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
(coenuHeHws, pa3IoKEHUs, 3aMEIIEHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHNYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUeCKHX (TUTaBJICHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
M ONHCAaHME TPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakuuid (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
pasnenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHIIAPUBAHUE, AUCTHIUISALIMS,
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 — sieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MOJydeHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kuciopoga B npupozae. O30H — ajuioTpomnHas MoauduKaius
KHCIIOpO/Ia.

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

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.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XuMudeckue cBOWCTBAa BOJbl. OcHOBaHMsS. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKkue U XUMUYECKHE CBOMCTBAa OKCHIOB. [lonyueHne okcuaos.



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

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. @usnueckue U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

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

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB M OIIMCaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHE, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEN PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB), UCCIEOBaHHEe OOpa3lO0B HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3aluu, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
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.

[lepnognueckuit 3akoH. Ilepuonmueckas cucrema xumuuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI SJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuomnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

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

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast U HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUi (TOPEHUE, peaKI[iu pa3jioKeHUs, COeIMHEHNUS).

Mesicnpeomemmnuoie 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.

OOmye ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, TUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MUHEpabl, TOPHBIE TOPOJABI, TOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BeIECTBAa OT THMA KPUCTAUIMYECKOW PEmETKH W BHJA XUMHYECKON
CBSI3H.

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

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy 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, TEPMOXUMHUYECKAE YPABHEHUS.

[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
XMMHMYECKON PEAKLMH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

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

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHUS IMPOTEKAHUS peaklMi MOHHOIo OOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpOIECca AUCCOLUAINN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJCJICHHE Tra3a, oOpa3oBaHME BOJbI), OINBITOB, HUIIOCTPUPYIOUINX PUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OcOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopod. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIy4CHHE,
npuMeHeHue. JleicTBre Xjiopa U XJ0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NYECKHE W XMMHUYECKHE CBOWCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOMHEHWH B TpHpoJae. XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEeHH OKHCICHUs. A30T, paclupoCTpaHEHWE B TMpHUPOJC, (PHU3UYECKUE U
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IMOJIyuyeHHE,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
ynoOpeHui. XUMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH cpeabl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. lMcmonbp3zoBanue QocdaroB B kadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBoicTBa. Ancopouus. KpyroBopot yriaepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE 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 (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIUMHEHUAX YIiepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
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 UelIOBeKa. MarepHallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
CoenuHenuss kpeMmHuss B mnpupoje. OOmme mpezcraBieHus o0 okcuae kpemuus (1V) wu
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



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

Xumuueckuii IKcnepumenmn:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
HCIO0JIb30BAHNE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C OO0pa3laMH XJIOPUJOB (TaJOr€HUJOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4EeHHE XUMHUYECKUX CBOMCTB pa30aBIIeHHOW CepHOMU
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHHUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U GOCPOPHBIX YAOOPEHUH,
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
WCIOJIb30BAHNE BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEIIETOK aamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO rasa, MPOBEJCHHE KAaueCTBEHHBIX PEaKIHMi 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.

MeTaJuibl M UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
peméTKa. DNEKTPOXUMUYECKUN psl HANpsHKeHU MeTaioB. DHU3MYECKME U XUMHUYECKHE
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 MPOMBIIIIEHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbI U THAPOKCUABI HAaTpus U Kanus. [Ipumenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kajablus. BaxHeilmue coelnHEeHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aOMUHUS. AMGOTEpHbIE CBOICTBA OKCHJIA U THPOKCHIA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Oxcuapl, Tuapokcuasl U comm skenesza (1) u xemesa (l11), ux cocra, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUSI OKCU/IA KAJBIUS U HATPHsI C BOJIOW (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, KajablUs, aJllOMUHUS, ITMHKA, xene3a (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 SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHelme 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.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

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

Meosrcnpeomemmnnie ceazu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (haKT, TUTNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pPEHIETKa, CIUIaBbl, (U3MYECKUe BEITUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

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

l'eorpadus: armocdepa, rumpochepa, MUHEpalbl, TOPHBIC TMOPOJBI, IMOJIE3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUHU B €IUHCTBE y4eOHOW M BOCITUTATEIBHON ESTEITLHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIieccaM CaMOIO3HAHMSA, CAMOPA3BUTHS U COLMAIN3AIMN 00YJaIOIIUXCSl.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAacHIMpPEHHE OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSI:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHIKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHHUAX 00 YCTpoOiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHOUCCIIEIOBATENILCKOM, TBOPYECKOW W APYIMX BHAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3[aHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpOIlecce ITOH y4eOHOW AeATETbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHS O  BEIIECTBE M  XUMHYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY ISt
NOHUMAHUS  CYIIHOCTH HAy4YHOW KAapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOMIBI, B3aMMOCBA3IX UYENIOBEKA C NMPHPOJHOM Cpelol, O poJin
XUMUH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBbIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB M SIBJICHHWH, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATENbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIEHON PabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEIOBATEIBCKON NEATEIIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K NMPaKTUYECKOMY M3y4eHUIO0 Mpodeccuii 1 Tpyaa pa3iuyHOro poja, yBaKeHUE K
TPYLy M pe3yiabTaraM TPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MPOo(EeCCHOHATBHON IEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHs, NMOHUMAaHHE LEHHOCTH 3/JI0pPOBOTO M Oe30macHOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYaLUAX, YTPOKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM U MyTed MX pelleHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHHUs OOLIeHayYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUNOoTe3a, (akT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOUM KapTWHE MHpa, U yHUBEpcajibHble ydeOHble NeHCTBUS (MO3HABATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcalbHble YUeOHbIe 1eliCTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C APYTUMU MOHSTHUIMHU), UCIIOIb30BATh MOHATHUS AJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH ), JIeJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHseMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CHMBOJ 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEAKIHMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIEACTBEHHBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaKke B KadecTBE OCHOBBI Ui (OPMHPOBAHUS TUIIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3yiabTar, (opMyIupoBaTh OOOOIIEHHS M BBIBOJBI 10 pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUE BbIOMpPAaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUI0OB
1 (OpM NpeICTaBICHUS, TOJYIaeMYIO U3 pa3HbIX UCTOUYHUKOB (HAyYHO-TIOMYJIsIpHAs IUTepaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4eOHBIX M IMO3HABATEIbHBIX 33734
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAaIbHYIO (OpPMY MpPEICTABICHHS
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH HH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIFHO BBITIOJHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OTBITA, JA0OPATOPHON pPabOTHI MO WCCICIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
OoOLIMX HMHTEPECOB M COTJIACOBaHMS MO3UIMN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIbHO ONPENENTh 1eNId AesTeIbHOCTH, IIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJlaHUil ¢ Y4€TOM TMOJY4YeHHUS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHO obnactu «XUMHUS», BHUIAbI JESITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYyJa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JIsI XUMHYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKINH, TeIUIOBOM 3 PEeKT peakuu, SApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsi U HEMOJIIpHAsh KOBAJICHTHAsI CBSI3b, MOHHASI CBS3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi J10J1s1 BenlecTBa (IIPOLIEHTHASI KOHIIEHTpPAIls) B pacTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSATH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® HCIIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JUJISi COCTaBJICHHUS (OPMYJ BEIISCTB H
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIpeIeNsITh BAJCHTHOCTh aTOMOB JJICMEHTOB B OHMHAPHBIX COCJAWHCHUSX, CTCIICHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 1o (QopMyliaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [lepunoanueckoro 3akona [I. M. MenzeneeBa: n1eMOHCTPUPOBAThH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nojoxxenus B [lepuoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHMsI, 3aKOHAa ABOTAJIpO;

® OMNHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003HaveHMsI, KOTOpble uMetoTcst B Tabnuie «llepuogudeckas cucTeMa XHUMHYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

e KiaccUUIUPOBATH XUMUUECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUICCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (popmylie COeTMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, KiIaccu(UKaINIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e cJeloBaTh MpaBUJiaM IOJIb30BAHHUS XUMHUYECKOW TOCYlIOH ©  J1ab0opaTOpHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OINPEAEIEHHON MAacCOBOU J10JI€M pACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIIbIO0 HHAUKATOPOB (JIaKMYC, peHONPTaIenH, METUIIOPAHK U IPyTHUe).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PpACKpHIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHI: XMMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHWOH, TPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHMCIICHUS, XUMUYECKas peaklus, XUMHUYecKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMbIC pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsi, MOHHAs, MeETaJuIM4ecKas), KpPUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, IMpeAeiabHO JO0IyCTHUMAas
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCTIONb30BATh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJICHUS (OpPMya BEHIECTB W
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTalyInyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa IO XUMHUYECKOH
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOoHMUMaHHE: ONUCHIBATh M XapakTepus3oBaTh TabnuuHyo ¢opmy lleprnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCHUTh O00O3HAuY€HHUS, KOTOphIE HMEIOTCS B MEpHOJUYEcKOM Taliuie, c
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IpEJeNIax MalbIX IEPUOIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pexTy, 10 U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME M cHeuu(pUUecKue XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATh YPABHEHMSI JIEKTPOIMTUYECKON JUCCOLMALUN KUCIIOT, IEIOYEH U COJICH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IMOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
o0OpyJOBaHHEM, a TaKKe IpaBHUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KAaUECTBEHHBIN COCTAB PAa3IMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONU NEITENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMATU3AlUI0, BBIIBICHUE NPUUYUHHO-CICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komriectno 1acon DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM MPOrpaMmabl Bceero g:;:ﬂ‘:m’“”e ;I:) 62:)1;11;1qec1me o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 2 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bu6mmoreka [IOK
00 oKkcHIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6moreka [IOK
U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6moreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pa3znea 3. Ilepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu

puoanveckas cucreMa xumMmuieckux 3jeMeHToB /. U. MenjaeneeBa. CTpoeHue aToMOB.

[Tepuoaudeckuii 3aKOH U

31 [Iepuonnueckas cucrema v 0 0 bu6mmoreka [JOK
' XHUMHUYECKUX 37eMeHTOB [1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
392 XuMHU4ecKas CBS3b. 8 1 0 bubmuoreka [JOK

OKUCIIUTEILHO-

https://m.edsoo.ru/7f41837¢c
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BOCCTAHOBUTCJIbHBIC PCAKITNN

bubnunoreka IHOK
Hroro no pasaeny 15 https://m.edscﬂ).ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo H XuMHuyecKkHe peakuun
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JieNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMu B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
21 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 0 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
22 sewenton ViArpymi. Cepan 6¢ | 6 0 0 Bubmiorera LIOK
' PYIHEL &P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 https://m.eds0o.ru/7f41a636
COeJIMHEHUS
ve | o s ; 1 , | Dok
' N PYTUIEI. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Utoro no pazneny 25
Pa3pnen 3. Merajjibl M MX COeIMHEHHUS
. bubmuoreka [JOK
3.1 OO0111€e cBOIICTBA METAIIJIOB 4 0 0 https://m.eds0o.ru/7f41a636
. bubnunoreka [JOK
3.2 BaxkHelme MeTauIbl 1 UX COSTUHEHUS 16 1 2 https://m.edso0.ru/7f41a636
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Wroro mo paznmeny 20
Pasnen 4. Xumus n okpy»kamwonias cpeaa
bu6mmoreka [{OK
41 BerectBa u Matepuabl B )KU3HHU YeIOBEKa 3 https://m.edso00.ru/7f41a636
Wroro mo pazueny 3
P 3 bu6mmoreka [{OK
C3CPBHOC BpEM https://m.eds00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

8 KUIIACC
No KoJsinyecTBO yacoB Hara JJIeKTPOHHBbIE HU(POBHIE
11/_11 Tema ypoka Beero Konrtpoannsie | IIpakTuueckne | TPOBEIEHUs | oOpa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
BBoansrit uncTpykTaxk. IIpeamer
1 XI/H\C/)H)/III/I POJ‘IBCXEI\}/III;II; B )KI/IESIE ) 1 0 0 bubmorexa [TOK
' https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTna

2 ITonsaTtue o MeToax MO3HAHUS B 1 0 0 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
Nuctpykrax no Th. IlpakTnyeckasn

3 padora Ne 1 «ITpaBuna paGoTsl B 1 0 0 bubmuorexa [JOK
1abopaTOpPHK U TIPUEMBI 0OpaIeHHUs https://m.edsoo.ru/ff0d23dc
¢ JJabopaTOpHBIM 000PYAOBAHUEM»

4 Yuctele BemecTBa u cMecu. CriocoObl 1 0 0 bu6mmoreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
Huctpykrax o Th. [Tpaktuueckas

5 pabota Ne 2 «Pa3nenenue cmeceit (Ha 1 0 0 bubmuorexa [JOK
[IpUMeEpPE OYUCTKH IMOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIH)»

bu6mmoreka [JOK

6 ATOMBI 1 MOJICKYJIEI . 0 0 https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubnuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CII0KHBIE BEIIECTBA 1 0 0 ﬁtlj[ISJsI:I;I/(r);ZI;jascl){)?’Ilf/ffO d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 0 0 Egggﬁ;:;%ii?ﬁlﬁo 42d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyna. BanreHTHOCTD 1 0 0 Egggﬁ;:;%ii?ﬁlﬁo d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB



https://m.edsoo.ru/ff0d210c
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OrHOCHUTEIbHAd aTOMHAs Macca.

bubmuoreka [JOK

= OTHOCHUTEIbHAS MOJICKY/ISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYE€CKOTO bubmmoreka [{OK
JJIEMEHTA B COEIUHECHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MousipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMHYecKas: peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKHX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsT MAacChl BEIECTB. bubmuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| S e B 10K
“1 ypapnes https://m.edsoo.ru/ff0d5708
XUMHYCCKUAX PEaKIIHA
K,naccn(ubnxaunﬂ XUMHUYECKUX Bubmiorexa [[OK
18 peakiuii (CoeTuHeHNs, Pa3IoKEeHHUSI, https://m.edso0.ru/f0d3f34
3aMeInIeHus, 0OMeHa) " '
M. B. JIoMOHOCOB — y4€HBIii- Bubnorexa [IOK
19 sHuuKIonequcT. O0o0IIeHnE U https://m.eds0o.ru/ffod40c4
cUCTEMATU3aHs 3HAHUI E— :
20 KonTpoabHas padora Nel no teme bubmuoreka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKIIHIDY https://m.edsoo.ru/ff0d4290
Bosnyx — cmecsk razos. CoctaB Bubmorexa LIOK
21 BO3/tyXa. Kuciopos — siement u https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H — '
®dusnyeckue 1 XMMUUYECKHE CBOMCTBA Bubmorexa LIOK
22 KHCIopoa (peakiuu OKUCICHHUS, https://m.edso0.ru/f0d4614
ropenue). [Tonsitue 06 okcumax E— ’
CriocoOsl mosTyueHus: KUCIopoia B Bubmiorexa LIOK
23 71a00paTOPHH U TPOMBIIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d5708
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

TennoBoit 3¢ ekt XumMIIecKoit
peaKiuu, IOHATHE O

bubmuoreka [JOK

24 TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
Tormmmso (HedTh b U METaH).

25 3;er;3Hce)}EH:¢1;03}1§rx(;ﬂ cnoc§6a1>1 iro bubmmorexa [TOK

’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
Nucrpykrax no Th. Ilpaktuyeckas

26 pabota Ne 3 o teme «Ilonydenue u bubnuoreka [JOK
coOMpaHue KKCI0POIa, H3yIEHUE €T https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

27 Bonmopox — anemeHT u nmpoctoe bubnuoreka [IOK
BeliecTBo. Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojiopoja. [IpumeHenne Bogopoa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KHUCHOTAX U COJAX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI moTy4eHust BOA0Opoaa B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
Huctpykrax o Th. [Ipaktuueckas

31 pabota Ne 4 o teme «Ilonydenue u bubnuoreka [JOK
cobupaHue BOJOPO/Ia, H3YyYEHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MousipHbiii 00bEM ra3oB. 3aKoH bubnunoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
[ToBTOPHBII HHCTPYKTAXK.

33 Brrancienus 00bEMa, KoJIMUeCTBa bubnuoreka [JOK
BEIIIECTBA T'a3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 006EMOB ra3oB 1o Bubnmorexa [IOK

34 YPaBHEHUIO PEAKIIMU Ha OCHOBE

3aKOHA 00BEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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duznueckue U XUMUYECKUE CBOUCTBA

bubmuoreka [JOK

35 BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
MHJIMKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
37 HaceiiienHbie 1 HEHACHIIIICHHBIS bu6mmoreka [{OK
pacTtBOpbl. MaccoBasi J10Jis BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
Nucrpykrax no Th. IlpakTtuyeckas
ta Ne 5 o Tem
38 Elziﬁ)omflofo;neznee pZCTBOpOB c bubmmorexa [TOK
. % . https://m.edsoo.ru/ff0d5eba
oTnpeeIEHHO MacCOBOM JI0JIEeH
PacTBOPEHHOTO BEMIECTBA»
39 KonrpoJsbHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
q | momemen e ot Bumorera 0K
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
42 OcHoBaHHMsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydenune u XuMHUYECKHE CBOMCTBA bubmuoreka [JOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHUYECKUE CBOWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16 cmocotm noryeenm ximscone BuSmoraxa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
47 HNuctpykrax no Th. IlpakTnyeckas bu6mmoreka [JOK



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
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pabora Ne 6. Pemrenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4y 10 TCMC
«OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX
COCIMHEHUIN»

https://m.edso0.ru/00ad9b7c

I'enermueckas CBA3b MCKOY

48 KJIaCCaMH HEOPTraHUYICCKUX bubmmorexa [TOK
N https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o01eHre U cucTeMaTu3arus bubnuoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9ch2
KoutpoJabHas padora Ne3 o teme
50 "OCH(E)BHI)IG KJ'IaI(:CI)I HEOPraHUYECKUX bubmorexa LHOK
< https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBBIe MOTBITKH npuKanuu
51 XI/Iel\IZI/IT-IeeCKI(/)IX 3H€M§§j§l§ ?IOH?EI/IC 0 bubmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Teproanueckas cucrema bu6mmoreka [IOK
XHUMHYECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3otombl https://m.edsoo.ru/00ada342
CrtpoeHue IeKTPOHHBIX o6onoqel<u Bubmiorexa LIOK
55 aToMOB asieMeHToB [lepuonnyeckoit .
https://m.edsoo.ru/00adaébc
cuctemsl /1. Y. MeHaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 AJIEMEHTA TI0 €0 MOJIOKEHUIO B bubnnoreka [JOK
[epuoanyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
57 3nauenue [lepuoauyeckoro 3akoHa bubnunoreka [JOK

JUIsL Pa3BUTHS HAYKH M MTPAKTUKH. 1.

https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada342
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N. MenneneeB — y4€HbIl, IEAArOT U
rpak JTaHuH

58 DNEeKTPOOTPHUIIATEILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
59 HoHHas XHMHYECKa CBA3E 1 https://m.edsc]i).ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas 1 bubnuorexa [JOK
XMMHYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmnoreka IJOK
62 Crenens okuCeHHA 1 https://m.edséf).ru/OOadae28
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peaknuu https://m.edsoo.ru/00adb076
bubmnoreka IJOK
64 OKHCIIMTEIN U BOCCTAHOBUTEIN 1 https://m.e dsg).ru 100adb076
55 | «Crpocmne amoms, Xemmaceron | 1 Bumorera LIOK
B3y https://m.edsoo.ru/00adb486
5 | acoramm, Ofbgmenmen | bumotexa LOK
. https://m.edsoo.ru/00adb33c
CHCTEMAaTU3alMs 3HAHUI
67 O0001IeHrEe U cCUCTEMATU3ALIMS 1 bu6mmoreka [JOK
3HAHMH https://m.edsoo.ru/00ad9ch2
68 O00011IeHNE U CUCTEMATH3ALIMS 1 bu6mmoreka [JOK
3HAHMM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

No KoJunyecTBo yacoB Hara DJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoabnbie | IlpakTuueckue | NPOBEACHHSA |  o0pasoBaTe/bHbIE
padoThI padoThbI pecypchl
BBOoAHBIN HHCTPYKTAKXK.
Ilepuoauueckuii 3aK0H.
1 Hzgnginngxaﬂ cgljcgeMa 1 0 0 bubmorera [TOK
https://m.edsoo.ru/00adb59e
XUMHUYeCcKnX dyeMeHToB J1. Y.
MeneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH
2 CBOMCTB XMMHUYECKUX 1 0 0 bubmuorexa [JOK
AIIEMEHTOB TIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MepUOIOB
nuKanms u
3 E(J)I;meiaT;;a HEOPTaHUYECKHUX 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/00adb7e2
BEIIECTB
P e —— ) 0 0 Bubmiorera LLOK
.. https://m.edsoo.ru/00adbac6
peIéToK
Kontponbras padorta Nel no
teme «IloBTOpeHue u
5 . 1 1 0
yriayGiieHrne 3HaHUH OCHOBHBIX
pas3zesioB Kypca 8 Kiiaccay
o | oo oo | ; ; o LOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[TonsiTHe o ckopocTH
v XUMUYECKOH peakuuu. [lonstue 1 0 0 bubnuoreka [IOK
0 TOMOTEHHBIX H T'€TEePOTeHHBIX https://m.edsoo.ru/00adbe9a
peakumsx
8 IloHsATHE O XUMHYECKOM 1 0 0 bu6mmoreka [JOK
paBHOBecuu. PakTOPHI, https://m.edsoo.ru/00adc28c
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BJIMSIFOLIME HA CKOPOCTh
XUMHUYECKOM PEaKIuu 1
MOJIOKEHIUE XUMHUYISCKOTO
paBHOBECHS

9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3EKTPOTUTHUECKOMN

10 HESEOHHSEHHPEJ;IHBHBIeg HO bubmaorexa LIOK

: https://m.edsoo.ru/00adcd68
cJ1a0bl€ AIIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHUsI peaKkIUuil bubmorexa LHOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT
Y OCHOBaHUWH B CBET
12 n;e;c(;aineHHﬁcog ) bubmorexa IOK

. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKOU
JMCCOLIMAIIUU
XHUMHUYECKUE CBOMCTBA COJIEH B

13 CBETE MPEACTABICHUI 00 bu6mmoreka [IOK
AIIEKTPOJTUTHYCCKOM https://m.edsoo.ru/00add8b2
JMCCOLIMAIIUU

14 [TonsaTue o ruzmpoause coei Brbmiorexa LOK

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

15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
HNucrpykrax no Th.

16 [IpakTuueckas pabora Ne 1. bubnnoreka [JOK
«Perrenune sKkcrepruMeHTaIbHBIX https://m.edsoo.ru/00addbfa
3a/1au»

KonTtponsHas padota Ne2 o
17 TeMe «DIEKTPOJIUTHIECKAS bubnuoreka [IOK

Juccoruanusa. XUMHAYEeCKue
PCaKIMU B paCTBOpPAX»

https://m.edsoo.ru/00addecO
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https://m.edsoo.ru/00add9d4
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OOm1ast xapakTepuCTUKA

18 rajioreHoB. XuMHUYECKUE bubmorexa HOK
- ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IpUMeEpE XJI0pa
X B .
19 K;C(?I%c;ao);[(CI)/II;;)I/?H;?(J;IEI{;?OI‘;ICTBa bubmorexa [TOK
’ ’ https://m.edsoo.ru/00ade104
MOJIy4eHUE, TPUMEHEHUE
Nucrpykrax no Th.
20 [IpakTuueckas padora Ne 2 o bubnnorexa [JOK
teme «[lomydenue consiHOM https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE e€ CBOUCTBY
Brrurcnenus o ypaBHEHUSAM
21 XUMUYECKUX PEAKIUH, €CITU bubnuoreka [IOK
OJIMH M3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
29 OO6muras xapakTepucTuKa bubmuorexa [JOK
anemeHTOoB VIA-rpynis https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(pUKALIUN
23 cepnl. HaxoxaeHue cepol 1 e€ bubmuorexa [JOK
COEMHEHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
2| Grimmeconne n xammacore ubmoera LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
| gaouma e Cear e BuGorrs LOK
. https://m.edsoo.ru/00adea28
CBONCTBA, MPUMEHEHHE
XUMUYECKUE PeaKIInu,
NeKalue B OCHOBE
MIPOMBIIIIIIEHHOTO Snoco6a Bubnorexa [IOK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a
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Briuncienne MmaccoBor 10U

bubmuoreka [JOK

27 BBIXO/Ia IPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa
| S VA A B LOK
’ https://m.edsoo.ru/00adeea6
(du3HUecCKre U XUMUICCKHE
CBOMCTBA
AmmMmuak, ero u3nYeCKUe 1
29 XI/IMI/I‘-IaeC,KiI: C?;OISXCTE: ) bubmorexa HOK
’ https://m.edsoo.ru/00adf004
TIOJTyYEHUE ¥ IPUMEHEHHE
Nucrpykrax no Th.
30 [IpakTuueckas padbora Ne 3 o bubnuoreka [IOK
teme «[lomydeHne ammuaxa, https://m.edsoo.ru/00adf180
W3y4YEHUE €ro CBOWCTB)
A30THas KUCIIOTa, €&
31 (b:I(S)I/I‘IZCKI/IeCJI/IIOXI/?I’VIiIZeCKI/Ie bubmorexa [TOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb3oBaHuE HUTPATOB U
COJIE aMMOHHSI B KAYECTBE
39 MHHEPAJIbHBIX YI00PECHH. bubnuoreka [JOK
XUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adf518
OKpY’Karollen cpeibl
COEJIMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
33 dhocdhopnas kuciora, bubnnoreka [JOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/00adf68a
CBONCTBA, MMOJIyYCHUE
Hcnonw3oBanue docdaToB B
34 KauecTBE MUHEPATbHBIX bubnuoreka [JOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenibl pocdaTramu
35 Yraepon, paclipoCTpaHEHHE B bubnunoreka [JOK

npupoje, huznyeckue u

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

Oxcunpl yriaepoaa, ux
¢bu3nvecKre 1 XUMHUECKUE

36 CBOMCTBA. DKOJOTHYECKHE bubnmorexa LIOK
https://m.edsoo.ru/00adfebe
MpOo0JIeMBI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)
37 VroJipbHas KHCIIOTa U €€ COJIH bubmorexa [TOK
https://m.edsoo.ru/00ae006¢c
Nucrpykrax no Th.
IIpakTrueckas Ta Ne 4 1
38 TCII)V?C "HoleyI?eHI:/Iaeeigr;eJI\(rcho(;o bubmmorexa [TOK
https://m.edsoo.ru/00ae027e
raza. KauecTBeHHas peakuus Ha
KapOoHaAT-HOH"
TlepBoHaYaIbLHBIE TOHATHUS
39 operpalfnqaec?i;x BeemeOCTBax K(;E 0 bubmorera [TOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIepoia
40 Kpemuwuii u ero coenuHeHUsI Bubmaorexa LIOK
https://m.edsoo.ru/00ae080a
Huctpykrax no Th.
4| Pomtrine seonemomemanrs BuGmoterca LIOK
. https://m.edsoo.ru/00ae0bf2
3a7a4 1o reme «BakHelmme
HEMETAJUIBI M UX COCTUHEHUS»
12| oms B neviorans bummotera LOK
https://m.edsoo.ru/00ae0el8
H UX COSIUHEHU»
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJIoB. MeTainaeckas Bubmorexa IIOK
43 CBS3b U MeTajuIndecKas

KPHUCTAJUIMYECKasl pEIIETKA.
dusznueckue cBoMicTBa
METAJIOB

https://m.edso0.ru/00ael103e
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XMUMHYECKHE CBOUCTBA

44 METAJUIOB. DJIEKTPOXUMUYECKUM bubmotexa [IOK
: . https://m.edsoo.ru/00ae1156
psAIl HANIPSKEHUN METaJIOB
OOm1re cnocoObl MOTyYeHUs
MeTainioB. CINIaBEL
45 Beruncnenus 1o ypaBHeHHIM bubnuorexa [JOK
XAMHUYECKHX PEaKIni, eclin https://m.edsoo.ru/00ae1156
OJINH U3 PEareHTOB COJICPKUT
npuMecu
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmorexa LHOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 [lenourpie MeTa bl https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPHUS bu6moreka [IOK
U KaJIus https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNnbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIIMH U MarHHUH https://m.edsoo.ru/00ael5e8
50 Baxueiimue coenuHeHusa bu6mmoreka [IOK
KaJIbIIHsI https://m.edsoo.ru/00ael5e8
51 O6o6nvleHI/Ie U CUCTEMAaTU3aLHs
3HAHUH
52 JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
yCTpPaHEHUS https://m.edsoo.ru/00ae1886
HNucrpykrax no Th.
53 [IpakTuueckas pabora Ne 6 mo bubnnoreka [JOK
teme "YKECTKOCTh BOIBI U https://m.edsoo.ru/00aelae8
METO/Ibl €€ YCTpaHEHHUS"
. bubnuoreka [JOK
>4 Amouumnii https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBa OKCHIA bubnuorexa [IOK
U TUJPOKCHJIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
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https://m.edso0.ru/00ae1d86

OKCI/II[BI, THAPOKCUABI U COJIN

bubmuoreka [JOK

> xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ 1 CUCTEMATHU3ALIMS
3HAHUKN
Nucrpykrax no Th.
[IpakTuueckas padora Ne 7.
59 PepmeHHe BKCHGI;I/IMCHT&]'IBHBIX bubmorexa [TOK
N https://m.edsoo.ru/00ae3de8
3aj1a4 1o teMe «BakHelme
METaJUTBl U UX COCTUHCHHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH W3 PEarcHTOB JIaH B
60 H§6HTKeI;mH CO)IGpiIKI/IT bubmorexa IOK
https://m.edsoo.ru/00ae1750
npuMecH. Beraucnenus
MacCOBOM JIOJIH BEIXOJa
MPOAYKTA PEAKIIHH
61 O6o6uvleHI/Ie Y CUCTEMaTH3aIHs
3HaAHUH
Kontponbras padoTta Ne4 o
62 TeMme «BaxkHelme MeTalIbl 1
WX COCTMHCHUS
63 BeniectBa u matepuaisl B bu6mmoreka [JOK
IOBCEIHEBHOM HKHU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
64 . )
OKPY)KaIOIIEH Cpe/Ibl https://m.edso0.ru/00ae4270
65 Posib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270
I'omoBas mpomexyTodyHas
66 aTOTIg():TauHsIID.O Oe60}gu(;eHHe u Eubmiorexa OK
. https://m.edsoo.ru/00ae0d0a
CUCTEMAaTH3aIUs 3HAHUH
67 O06o001IeHre U CUCTEMAaTHU3AIIHS bubmuoreka [JOK
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3HAHUN https://m.edsoo.ru/00adb33c
68 O00011IeHIE U CUCTEMATHU3AIIUS 1 bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIInoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
Meroaunueckoe nocobue k yueonuky O.C. ['abpuensina

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbl CETU UHTEPHET
bu6mmoreka [IOP

MATEPUAJ/IBHO-TEXHUYECKHE YCJTOBUA

Peanmzarnust  nmaHHOW ~ mporpaMMbl  MpeAycMaTpuBaeT  HMCIOIb30BaHHE
o0opynoBaHus, cpeAcTB 00yueHus u Bocniutanus Llentpa «Touka pocray.
1. Obmee obopyaoBanue (XUMHUs):

o Hudposas nabopaTopust yuennueckas (XUmMusi).

o KommuiekT mocyapl U 000pyIOBaHHS JIsi YYCHUUYECKUX OIBITOB (XUMHUS).






