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1.IIOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @T'OC OO0, a takke Ha OCHOBE (hemepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYAIOIUXCS CpPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTAaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anu TpeOOBaHUI K pe3ybTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTEIbHONM MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW JUTsi JOPMUPOBAHHSI MHPOBO33PEHHSI 00YUJarOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOHYMBOTO pPa3BHTHSI YeJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 00mel u QyHKIIMOHATBHOM TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
npoQecCHOHATBHON AeATeITbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IUIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarONINXCs;

crocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4eOHOro mpeaMeTa, KOTOPBIN SBISETCS NEJarorHyeckd aJanTHPOBAHHBIM OTPa’KEHHEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0o 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHNYeCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO HPUHIMILY IOCJIEI0BATENFHOIO Pa3BUTUs 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

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

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHYECKOH CBA3H;



— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIPyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUN TPOUCXOTUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAaHUH — BaXHEUIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHWMSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMUPOBAaHMM W pa3BUTHH TI03HABATEIBHBIX YMEHWH W WX MPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPUOOIIECHHE OOydJarommxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOIIEr0 MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi 'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM AJ BBIPAOOTKHU SKOJOTHYECKH Ie1eco00pa3HOro MOBEACHUSI B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee unciio 4acoB, OTBEAEHHBIX IS M3Y4EHHUs] XUMUHU Ha YPOBHE OCHOBHOTI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



2.COAEP) KAHUE OBYYEHMUSA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XUMHH. YucTeie BemecTBa U cMecu. CriocoObl pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo hopMynamM XUMUYECKUX COCTUHEHUM.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYJOM, MpaBHIaMu pabOThl B JIAOOpaTOpPHH M MpUEMAMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIIUs BOJbBI) U XUMHUECKHX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomaTtorpadus, TMpoBeIEHHWE OUYUCTKA TMOBApPEHHOW coiM, HaONIOJeHHEe U OIMCAHHE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 31eMEeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TermmoBoit 3hdekT XUMHUECKON peakIuH, TEPMOXUMHYECKHUE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »snmemeHT W mpocroe BemecTBO. HaxokneHue BoxopoAa B IPUPOJIE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas J0Jisi BELIECTBA B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnus nHeopranmdeckux coeauHennin. Oxcuapl. Knaccudukamus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



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

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa cosneil. duznueckue U XuMudeckue cpoiictBa coseil. [lonyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacrno3HaBaHME€ U HW3y4EHUE CBOMCTB KUCJIOpOJa, HAOIIOJEHHE B3aUMOJEWUCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoJa (TOpeHHe), B3amMojeicTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [0JIEW pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaO0/IeHNe M3MEHEHMsI OKpPAcKH WHIMKATOPOB B pacTBOpax KHUCIOT M IIesloueid, h3ydyeHue
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PelIeHNe SKCIIEPUMEHTANIbHBIX 3ajiau 1o TeMe «BaxHeime
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

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

[lepBpie mMOMBITKM KJIAcCU(UKALUKA XUMHYECKUX O3JeMeHTOB. [loHsTne o rpynmnax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anmuHHonepuonHas ¢opmbl [lepuogudeckoid cucTeMbl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YeK aTOMOB MepBbiX 20 XUMUYECKHX dreMeHToB [lepruoanyeckoil cuctemsl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

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

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

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB META/UIOB M HEMETAJIOB, B3aUMOJEHCTBUE THMIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).



Meosicnpeomemnvie ceasu

Peanuszanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XMMUU B 8 KIIACCE OCYLIECTBIIAETCS
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,  Kilaccuukamusi,  NEpHOAWYHOCTb,  HAONIOJCHHWE,  DKCIIEPHMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPalMOaKTUBHOCTh, MOJIEKYJa, OSJEKTPUYECKUH 3apsij, BEUIECTBO, TeNOo, O00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuonmueckas cucrema xumuuyeckux osaemeHtos [l M.
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KaJblUs U HUX COCIUHEHUH B COOTBETCTBUH C
MOJIOKEHHEM 1JIeMeHTOB B [lepuoanueckoil cuctemMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIISCTB. XHWMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XuMHU4eCKUX peakiUil MO pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B pEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQEKTy, MO H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOpaTHMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsatTe o XxuMmuYeckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OanaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBlICHHME YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINNEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHUCCOLMAlMM BELIECTB C pPa3IMYHbIMM BHJIAMU XHMHYECKOH CBSI3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI NMPOTEKAHUS peaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KUCIIOT, OCHOBAaHUII M COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BaHUE BHUAEO MaTepHajoB), MpPOBEICHHUE
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OTIBITOB, WJTIOCTPUPYIOUINX IMPH3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJKa, BBIJCJICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peaklul pasiokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C IMOMOIIBI0 KAauyeCTBEHHBIX pEAKIUil Ha HOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3aa4.

HemeTtaibl 4 X coeTUHEHUS

OOmiass xapakTepucTukKa TajnoreHoB. OCOOEHHOCTH CTpPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHus. CtpoeHue W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe Xjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOpOBOIOPO/Ia HA OpraHu3M 4YesIoBeKa. BaxkHenne Xiaopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA TMPOCTHIX BEHIECTB —
KHCJIOpOJa M Cepbl. AJUIOTPOTIHbIE MOJTU(PHUKAIMNA KUCIOpPOJIa U Cepbl. XUMHUECKHE CBOHCTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT W crenupudeckue). XUMHUYECKAE PEaKIHy,
JIeKalle B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a TIOMYyYeHUs CEepHOM KHCIOTHL. [IprMeHeHue
cepHoM KucioThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIC JTOKIH, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

O6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMUYeCcKre cBoicTBa. KpyroBopoT azota B mpupoje. AMMHUAK, ero Gu3nuecKrue U XUMMUUIECKUE
CBOMCTBa, NMotyueHue u npumeHeHune. Coiu aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
dbu3uvecKkue W XUMHYECKHE CBOMCTBAa (0OIIME Kak TWPEACTaBUTENS Kjacca KHUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE
JOX/M, 3arps3HEHHE BO31yXa, MOYBbI U BOA0EMOB). Docdop, amioTpomHbie MOIUBUKALNUN
dbocdopa, busmdyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31eMeHTOB |VA-rpynnel. OcoOeHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIEepo/i, alUIOTPOIHbIE MOIU(DUKAIINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYEcCKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3¢ddext. YrompHas kuciora u eé
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lcmonb3oBanume  kapOOHaToB B OBITY, MEAMIUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEPUH, YyKCcycHas kucnota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(Tb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX poOJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX POJIM B KU3HU UeIOBeKa. MarepuallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEIMHEHUM.



Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, TNOJyYeHHE M IPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraBienus o0 okcuae kpemuus (1V) wu
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEIACHUE
KAaueCTBEHHBIX pEaKUuil Ha XJOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE C 0OO0pasliaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJICHHE C oOpa3llaMu cepbl U €€ COEAMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATepHasIoB), HaOIIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBIEHHOMN CEpHOI
KHUCJIOTHI, IIPOBEJICHHE KAaYE€CTBEHHOM peakuMM Ha cyinb(paT-uOH W HaONloJleHue IMpHu3HakKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMH a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOICTB aMMHUaka, I[pPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CWIMKAT-HOHBl W H3Y4YECHHE MPU3HAKOB MX IPOTEKAHMs, O3HAKOMJICHHE C MPOAYKLHUEH
CWJIMKATHOM ITPOMBIIIJICHHOCTH, PELICHHE JKCIIEPUMEHTANIBHBIX 3a1ad 1o TeMe «Baxnenmue
HEMETAJIJIbl U UX COCITUHEHUS.

MeTtanjibl ¥ UX COeIMHEHHS

OOmiast xXapakTepUCTHKA XUMHUYECKHX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
noJjioxxeHnus B [lepuoandeckoi cucreme xumuueckux aiemeHToB JI. . MenzaeneeBa u crpoeHus
atoMoB. CtpoeHue MerauioB. Metanudeckas CBs3b M MeTaJUIM4ecKas KpHUCTaUIM4decKas
pemeérka. OJIEKTPOXUMHUYECKUHM Pl HanpshkeHUH MeTauioB. (dusnueckne M XUMHYECKUE
cBoiicTBa MeTayuioB. OO1Me crnocoObl MoJydeHus MeTaioB. IloHsATHE 0 KOPpPO3UM METaIJIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTanb, 4YyryH, JIOpaIOMUHUI, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[Ilenouynsle MeTauIbL: NOJIOKEHUE B [leproanueckoi cucTeMe XUMHYECKUX 3IeMEHTOB /1.
W. MenneneeBa, CTpOGHHE MX aTOMOB, HaxOXICHHE B npupoiec. PU3HUECKUE U XUMHUYECKUE
cBoiicTBa (Ha nmpuMepe HaTpus U Kanusi). OKCUIbl M TUAPOKCUABI HATpusl U Kanus. [lpumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[IlenoyHO3eMeENBHBIE METAJUIBI MarHMi M KalbLMW: MosoxeHue B Ilepumonmueckont
cucreMe xumuueckux anemeHtoB JI. M. MeHnpneneeBa, CTpoeHME MX aTOMOB, HaXOXICHHUE B
npupone. Pusnueckne U XUMHUUYECKUE CBOMCTBA MarHus M KaJbLiud. BakHelnume coeluHeHUs
KaiblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

Anromunuil: nonoxxenue B Ilepmonmyeckoil cucteme xumudeckux snemeHToB [ .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATIFOMUHHUSL.

XKeneso: mnonoxenue B llepmomnueckoil cucreme xumudeckux osnementos [l .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHHE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB U CIUIaBOB, UX (U3NYECKUMH CBONCTBaMH,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIUS U HATPUsS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), HCCIIEJOBAHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs XKelle3a B
KHUCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, aJIIOMUHUS, LUHKa, xene3a (I1) u xenesza
(1), memm (1), HabmOAEHUE W OMUCAHUE MTPOIIECCOB OKPAIIUBAHUS TUIAMCHH HOHAMHU HATpUS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 martepuainsl B MOBCEIHEBHON JKU3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMUYECKHX peakuuil B ObITy. IlepBas momoImib Npu XMMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpebl (IpeeibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnuwie ceasu

Peanusanus MexnpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIIEeCTBISAETCS
Yyepe3 HCIOJIb30BaHHWE Kak OOIMIMX €CTeCTBEHHO-HAyYHBIX TOHATHH, TaKk U IOHATHI,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOAUYHOCTb,  HAOJIOZAECHUE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

@®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJI, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJYIIPOBOJHUKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKas pEMIETKA, CIUIaBbl, (PU3MUECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAaHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE IOPOJbIL, IOJIE3HBIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.
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3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO 0O0IIero o0pa3oBaHuUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOIO3HAHMUS, CAMOPA3BUTHS U COLMAIN3AIMN O0YyJarOIUXCSL.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHON HH(OpMAIMel 0 MEepeaoBhIX TOCTHIKCHUSX U OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBITTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHS O  BENECTBE W  XUMHYECKOM  peakIud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOMIBI, B3aUMOCBA3AX UYEIOBEKAa C HMPUPOJHON CPEloi, 0 posu
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAaMOCTOSITEIIEHON PabOTHI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIIENOBATEILCKON NIESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBbIM 00pa3 JKW3HU, OCO3HAHUE IMOCIEACTBUNA M HENpPUATHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
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NPEeIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BBIOOP WHAMBUAYAIBHOW TPAeKTOPUHU
NPOJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JIOrHYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOE OTHOIIEHUE K IPUPOJIe KaK HCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs NTPaBUiI OE30IIaCHOTO MOBEJEHMS IIPU padoOTe C BEIIECTBAMH,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, UIsl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKO I
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMblEe M (OPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HaHUHM U3 ATUX MpeaIMeToB (JOPMUPOBATH MPEICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIBHOMY TUIAHUPOBAHUIO M OCYILECTBICHHUIO YU€OHOM 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BSICHEHUS
OTIENbHBIX (PAaKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeX1y 0ObEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1€yKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBATh IIHPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABIEHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA IMO3HAHMS, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMbIX CYXKJICHU;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMIOAATh 3a X0JI0M Ipoliecca, CAMOCTOSITENILHO MMPOrHO3UPOBATh €T0
pe3ynbTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:
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YMEHHE BBIOUPATh, AaHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TMYHBIX BUJIOB
1 (OpM MpeICTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIMYJISIpHAs IUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TIPUMEHSATh Pa3IMYHbIE METOJIBI ¥ 3aMPOCKHI IPH MOUCKE B 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHCHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPOW aKTHUBHOTO HMCIIOJIH30BAHMS PA3TMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJb30BaTh W aHAIM3MPOBATH B Ipollecce yueOHOW W HMCCIenoBaTeIbCKOU
JEeATeTbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe auanora M (WIM) JTUCKYCCHUU) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
MW TIHCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBITIOJIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTA0OPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpU PELIEHHH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HWIHN (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIE 1eCTBUA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpeJlaraeMble B YCIOBHH 3a/IaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO O0S3aTEIbHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHMS U CIIOCOOBI JAeWCTBUM, crneuuduyeckue st
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyueHnus B 8 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJAHAs), BaJCHTHOCTb, OTHOCHUTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAas Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEeMEHTAa B COEIUHEHUH, MOJSPHBI OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIIATENLHOCTD, CTENICHh OKUCIICHHS, XUMUYECKast peakius, Kiaccuurarus
peaKiuii: peakiiuu COeAMHECHUS, PEaKIIUU PA3TIOKESHHsI, PEAKIINH 3aMEIICHUS], PeaKIInu
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0oOMeHa, 9K30- U SHIAOTEPMHUCCKUE PEAKIIUH, TETUIOBON dPPEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsi M HEMOJIApHAsh KOBAJICHTHAsI CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBasi J10J1s1 BenlecTBa (IIPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATUNH U MPUMEHSATH ITH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® HCIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JUJISi COCTaBJIICHHUS (OPMYN BEIISCTB H
YPAaBHEHUN XUMUYECKUX PEAKLIHIA;

® ONpeneNnsaTh BaJCHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTpEeNeNEHHOMY KJIacCy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOW CBS3U
(koBaJIeHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHHUE TEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nojoxxenus B Ilepuoanueckoil cucCTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHMS, 3aKOHA ABOTAJpO;

® OMHUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyro Gopmy Ilepuomudeckoit cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)y u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCHUTH
0003HaveHMsI, KOTOpble uMeroTcst B Tabmuie «llepuogudeckas cucTeMa XHUMHUYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiefieHrne UX 1o JIEKTPOHHBIM CIIOSIM);

e iaccu(uIUpPOBaTh XUMUYECKHE DJIEMEHThI, HEOPraHUYECKUE BEUIECTBA, XUMUYECKHE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, TOATBEPXKJas  ONHWCAHME [pUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

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

® BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO Macchl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pPEaKIUU;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATENIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIeHIE, CUCTEMATH3AIUIO, KiIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€Ml — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAONMIOJAEHHE,  U3MEpEHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

e cJeloBaTh MpaBUjiaM IIOJIb30BAHUS XUMHUYECKOW Tocynoil U J1ab0opaTopHBIM
o0opy/noBaHHEM, a TaKXke IpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIONIHEHHUIO JT1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
U CcOOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOJOpPOJA M KHCIOpPOJa), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MACCOBOM J10JIEN PACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEJOYEH U
KHCIIOT C TIOMOIIIBIO HHAUKATOPOB (JIaKMYC, peHONPTaNIenH, METUIIOPAHK U IPyTHUe).

K koHiy obyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
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PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUI: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, [TPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCJICHMS, XUMHUYECKas PEaKLMsl, XUMHUYECKas
CBSI3b, TEIUIOBOW 3((PEKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAas AUCCOLMAIMS, PpEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHasi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMUECKas pelETKa, KOpPpO3Hs
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakUuu, MPeAe]bHO JO0IycTUMas
koHuentpauus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

HCIO0JIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlieHUS (OpMyJl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTPEENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSX pa3IM4YHOIO COCTaBa, IMPUHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnaMm, BHJI XUMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs,
MeTajyinyeckasi) B HEOPraHWYECKUX COEAUHEHMSIX, 3aps] HOHA [0 XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepruoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCHUTh 0003HAYeHHUS, KOTOpPbIE HMEIOTCA B MEPUOAUYECKON Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsf aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeesieHue UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B MpeJeiax MaJbIX MEPUOJIOB U TJABHBIX MOATPYII C YY4ETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEeH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) 0OIIME W cHenuduuecKkue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBIISATh YPABHEHUSI IEKTPOIUTUYECKON TUCCOLMAIMU KUCIIOT, IIeJIouei U coei,
MIOJIHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKAIOIIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BelIeCTBAaMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCa ITUX PEeaKIHii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMeHTa Mo (popMysie COeTMHEHHUs, MACCOBYIO JIOJIIO BEIlECTBa B
pacTBoOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peakLnu;
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coOmogaTh MpaBWja IOJIb30BAHHMS XMUMHYECKOHM TOCYAOH ©  JabopaTOpHBIM
o0OpyJOBaHHEM, a TaKKe MpaBUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO TOIYYCHHIO
1 cOOMpaHMIO ra3000pa3HBIX BENIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE KAaUECTBEHHbIN COCTAaB Pa3IMYHBIX BEILECTB!
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCHUA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3y4EHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEILIECTB;
MIPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000lIeHNe, CUCTEMATU3allkio, BBIABJICHUE IPUUYMHHO-CIIEICTBEHHBIX
CBSA3€M — JUI M3YYEHMs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TIO3HAaHHWA — HaONIoJeHHWe, U3MEpPEeHHe, MOJIEINPOBaHHE,
9KCIEPUMEHT (pEabHbI U MBICIEHHBIN).
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4. TEMATNYECKOE INTAHUPOBAHUE

8 KIIACC
K

Ne HanmeHoBaHMe pa3je/ioB U QAuHecTso qa;?B i DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpaMmabl Bcero p:;:ﬂ‘:m’m’le D ;’ 6?:;1?““"“ o0pa3oBaTe/ibHbIE pecypcChl

Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS

XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Pa3znea 3. Illepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu

puoanyveckas cucreMa xumMmuieckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKAA CBA3b.

3.2 OKHUCIUTETBLHO- 8 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC pCaKHI/II/I
bubnunoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE Bpems 3 Bubmrotexa LIOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [IOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHIECKHX Bubmiorexa [[OK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 ﬁtI/tIngI'I;I/(r)r:eelijasiOrISIY £412636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmorexa LIOK
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHHS E— )
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmmotexa [IOK

https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

3.2 Baxxueiiime MeTajutbl 1 UX COSTUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa

4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmaorexa LIOK
: cm p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P st 3 bubmmoreka [{OK

C3CpBHOC Bpe https://m.edso0.ru/7f41a636

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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5.lIOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU 4yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBmma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 Etl/tlgg'?/(r)r:eelaitiorﬁ/ffo 428¢8
OYHMCTKHU TIOBAPCHHOU COJIH)» " '
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEL . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOXKHBIE BEIIECTBA 1 bu6mmoreka [JOK
IIpoBepounas pabora. https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffod2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bubnuoreka [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OrtHOocHTEeNnbHAS aTOMHAas Macca. 1 bu6mmoreka [JOK
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OTHOcCHUTENBHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo0.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
Koaunuectso B TBa. MOJIb.

15 Mompuarvacea Bubmiorera LIOK

https://m.edsoo.ru/ff0d5230
[TpoBepounas padora.

14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMHYecKas: peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnnorexa [JOK
XUMHUYECKHX PeaKIuit https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHHUST MaCCHI BEIECTB. bubmuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl

17 BEIIECTBA MO YPABHECHUSAM bu6moreka [IOK
XAMHUYECKUX PEAKIUil. https://m.edsoo.ru/ff0d5708
[IpoBepounas pabora.

18| peaiu (Cooument, pasmoxes uGanotesa LIOK

’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)

19 swumcroneuer, OGobuenme n ubmoexa LIOK

‘ . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUH

20 KontponpHas padorta Nel o teme bubnuorexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIHID https://m.edsoo.ru/ff0d4290

g | B e roon Coora B LOK

' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H

p | Sl o aofens Buorra LOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax

23 CriocoOslI mosTyueHus: KUCIopoia B bubnunoreka [JOK

na6opaTopHH W IPOMBIINIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a
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[IpuMeHeHne Kucnopoaa

TennoBoit 3¢ exT XumMuIecKoit
peaKiuu, IOHSATHE O

bu6mmoreka [{OK

24 TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
TommmBo (HedTh b 1 METaH).

25 3;er;3Hce)I§I/I:¢l;OS’JI§FX(;H cn0c§6a1)1 Zro bubmorexa LHOK

’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
ITpakTaeckas Ta Ne 3 mo TeM
26 <<1P12nyqeiilean Eg?izlpaaijn: o bubmorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYEHHE €T0 CBONUCTBY»

27 Bonmopox — anemeHT u mpocToe bubnuoreka [IOK
BeiecTBo. Haxosxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
dusnyeckre 1 XUMHUUECKHE CBOMCTB

28 Bo;opoeﬂca l_e[pI/IMeHerIZ Boe;)p(:)nz ) bubmorexa LIOK

' ' https://m.edsoo.ru/ff0d4dd0
[IpoBepounas padora.

29 IToHaTue 0 KUCIOTaX U COJIIX bubmorexa ITOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mory4eHust BOJA0poaa B bu6mmoreka [IOK
1a00paToOpHH https://m.edsoo.ru/ff0d4dd0

0o
31 | omyaemme n cobmpanme sonopona bumotea LOK
. ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY

32 MousipHbiii 00BEM ra3oB. 3aKoH bubnnoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e

33| nemcorsa rasa v ene mascomony bu6morera LIOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3os 10
34 YPaBHEHUIO PEAKIIUU Ha OCHOBE bu6mmoreka [JOK

3aKOHA 00BbEMHBIX OTHOIIIEHUI ra30B
[IpoBepouHas paboTa.

https://m.edsoo.ru/ff0d5708
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[IpomexyTO4HBINA KOHTPOJIb KaueCcTBa
3HAaHUM 32 [IEPBOE MOJYTrOUE.

bubmuoreka [JOK

35 dusnyecKkue ¥ XUMUYECKHAE CBOWCTBA https://m.edsoo.ru/ff0d587a
BOJIBI

36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
MHJIMKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HackwiiieHHble 1 HEHACHIIIICHHBIE bubmmoreka [{OK
pacTtBOpbl. MaccoBasi J10Jis BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpaxTnueckas padota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
oTnpeieIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 [IpoBepounas padoTa o Teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo0.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

g | Mo n s ot B LOK

’ https://m.edsoo.ru/ff0d664e

aM(bOTEePHBIX OKCHJIOB

42 OcHoBaHHMsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHue u XuUMHUYECKUE CBOKMCTBA bubnuoreka [IOK
OCHOBaHHUi https://m.edsoo.ru/ff0d67ca

44 Kucnoter: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITony4eHune u XUMUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIATYpa, BuGnuotexa LOK

46 CocoObI NOJTYYEHUs, XUMHUECKHUE

CBOICTBA

https://m.edso0.ru/00ad9474
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[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC

bubmuoreka [JOK

47 «OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUI»
I'eneTnueckas CBsI3b MEX,
48 KJfI:afcaM;CH:Opcl:“aHSI/IIIe:KI/II;y bubmorexa [TOK
N https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o01enre 1 cucTeMaTu3arus bubnuoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9ch2
[TpoBepounas pabora 1o Teme
50 "£CHOEHBIG KJ'II;CCI)I HEOPraHMYECKHX bubmorexa LHOK
< https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKH ndukaun
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
[Tepuonnyueckuii 3aKOH U
52 [Tepronnueckas cucrema bu6mmoreka [IOK
XMUMHUIECKUX 3eMeHTOB [I. 1. https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3otomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX OGOJ'IO‘IGKU Bubmiorexa LIOK
55 aToMOB 3JIeMeHTOB [leproanueckoit .
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHIO B bubnunoreka [JOK
[epuoanyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoauyeckoro 3akoHa bubnunoreka [JOK

JUIsL Pa3BUTHS HAYKH M MTPaKTUKH. 1.

https://m.edsoo.ru/00ada96e
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N. MenneneeB — y4€HbIl, IEAArOT U
rpak 1TaHuH

58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
59 HoHHas XHMHYECKas CBA3E 1 https://m.edsc]i).ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenoJsspHas 1 bubnnorexa [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
peakinuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.e dsg).ru 100adb076
. bu6mmoreka [IOK
65 HTorosbiii KOHTpOTH 1 https://m.edsg).ru/OOadb486
66 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IeHNE U 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PeseprubIit ypok. O6001IeHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I Jata oOpa3oBaTeJibHbIE
o/ yp Beero OHTPOJILHBIE PaKTHYeCKHUe e — p
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B H3MECHCHUHU

2 CBOWCTB XEIMI/I‘ICCKI/IX JJIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 ]

HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca
8 ximacca»

Kinaccudukanus XxumMmuaeckux bu6mmoreka [JOK

6 o 1 )
pEaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousaTre 0 CKOPOCTH XUMHYECKOM

7 CaKIuu HOH}I];";I/IC 0 TOMOTCHHBIX U 1 bubmorexa [IOK
PCAKITH. https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHIX
[ToHsATHE O XMMHUYECKOM

aBHOBecHH. DaKTOPHI, BIMSIONINE
8 Ea CKOPOCTH XI/IMHqSCK,OI?I eaKmI/II/I 1 bubmorexa LIOK
p peaKtl https://m.edsoo.ru/00adc28c
U TIOJIOKCHUE XUMHYECKOTO
paBHOBECHS
9 OKHCIUTETBHO- 1 bu6mmoreka [JOK

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/00adcade
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Teopust IEKTPOIUTHIECKOU

10 qucconuanuu. CUabHBIC U clIa0ble bubmorexa LIOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHS peaKkui bubmorexa [TOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT B
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JACCOIHAIIAHN
XUMHYeCKHE CBOMCTB B
13 CBETE H;Ce)lciacBJSeHcHﬁi)%OHe bubmmorexa [TOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coJie bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTru3arus bubnuorexa [JOK
3HAHMN https://m.edsoo.ru/00addd12
0o
16 ggj}?ﬁf{i?ﬁ?ﬂ%;?;;ﬁ;;HLIX bubmorera [TOK
https://m.edsoo.ru/00addbfa
3a71a4»
[IpoBepounas pabora 1o Teme
17 «INEKTPOIUTUYECKAS bubnuoreka [JOK
nucconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
pEeaKIiK B PaCTBOPAX»
18| Xomammcomns cnoticren.si npmmepe Bu6morexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
19| comemconns coviorma, sompaonns Bu6morexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxkTrueckas pa60Tva Ne 2 no teme BuGnuotexa LIOK
20 «[lony4yeHne cOJITHON KUCIIOTHI,

HU3yYECHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348
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Beluncienus 1o ypaBHeHHUIM

. bubnmorexa [JOK

21 XUMIHECKHX PCAKLTH, CCITH OMH https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE — :

29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AJnoTtporHble MOAU(UKALIIY CEPHI.

23 Haxoxnaenue cepsl u eé bubnnorexa [JOK
COEIMHEHUH B MIPHUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

2 e n ximameote ubmiorera LIOK

N https://m.edsoo.ru/00ade802
CBOICTBa
s | g . Copa e B LOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMUYECKUE PeaKIInH, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeJibl
COEJIMHEHUSIMHU CepBI

27 Brruucnenne maccoBoii 1oau bu6mmoreka [JOK
BBIX0/Ia IPOIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01ast XapakTepUCTHUKA SIIEMEHTOB
VA-rpynmet. Asor, bubmuoreka [JOK

28 PactIpOCTPARCHHE B IPHPOAE, https://m.edsoo.ru/00adeea6
(bU3UYEeCKHEe U XUMHUYECKUE — '

CBOMCTBA
AmMUak, ero pusnyeckue u
29 XMUMHYECKHE c(goﬁCTBa MIOJTyYEHHE bubmorexa HOK
’ https://m.edsoo.ru/00adf004
Y IpHUMEHEHHE
30 IIpakTtruyeckas padora Ne 3 o reme bub6nuoreka [IOK
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«IlonmyueHne aMMHaKka, U3y4eHHe
€ro CBOMCTB)»

https://m.edso0.ru/00adf180

A30THas KHUCIOTa, € Pu3nuecKue u

bu6mmoreka [{OK

31 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH
MMOHHSA B KAUECTBC MUH BHBIX
32 ?fnogpeHHﬁ. ine;l:nqee:cxoeepaﬂ bubnmorexa [TOK
o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
dbochopHas kucnora, GU3NIECKUE U
XUMHUYCCKHU BOUCTBA, II HHUC.
33 HCHOJ‘IEZOBZHCI/IeO Q)f)cq?;noolf }que ) bubmorexa HOK
https://m.edsoo.ru/00adf68a
Kaue€CTBC MUHEPATIBbHBIX
ynoOpeHuit. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu
[TpoMexxyTOUHBIN KOHTPOJIb
34 KadyecTBa 3HaHUH 3a MEPBOE bubmuorexa [JOK
MOJIYTOIUE. https://m.edsoo.ru/00adfc20
| Lo pempecraeme Bumorea 10K
’ . https://m.edsoo.ru/00adfd9c
XMMHUYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
o | e notem. Buorera LOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
37 VYroapHasg KUcioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
38 IIpaktuyeckas padora Ne 4 o reme bubnuorexa [IOK

"[loydyeHune yriekucioro rasa.

https://m.edso0.ru/00ae027¢
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KauectBennas peakuus Ha
KapOoHaT-UOH"

[TepBoHauanbHBIE TIOHATHS 00

bu6mmoreka [{OK

39 OPTAHIHCCKIX BEIIECTRAX KAk O https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIiIepo/ia
40 Kpemuwuii u ero coenunenus bubmaorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5.
a1 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3ama4 1o Teme «BaxHeitmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COCTUHCHUS
IIpoBepounas T
p | orermas o 1o v B LOK
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO011as XxapakTepucTuKa
XUMUYECKUX DJIEMEHTOB —
METaJIJI0B. MeTajndecKkasi CBsI3b U bu6mmoreka [IOK
43 .
MeTaUTHYeCKast KpUCTAUTHIeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUYCCKUN P bubamorexa [IOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIOB
O61ue crnocoObl MOTy4YeHUS
MeTtauioB. CrutaBel. Berauciaenus
45 110 ypaBHeHCI/I}IM XUMHYECKUX bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, eClii OJMH U3 PEarcHTOB
COJICPXKHUT IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIe METAILITBI bubmmotexa [IOK

https://m.edsoo.ru/00ael14b2
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48 OKcubl ¥ THAPOKCU/IBI HATPUSA U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [lesr0uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbI[Ui U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiimue coenuHeHNs KLU bubmaorexa LIOK
https://m.edsoo.ru/00ael15e8
51 O6O6HUICHI/IG M CUCTEMaTH3aIIus
3HAHUH
52 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
o
53 | Reerorms sommmero et Bubmiorera LIOK
; https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6moreka [IOK
>4 Amomnini https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBA OKCHIIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI M COJIU bu6mmoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cUCTEMATU3 AL
3HAaHUU
[TpakTrueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a71a4 1o teme «Baxuelmue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCAUHCHUS)
Brruncnenus nmo ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CITU OJIH BuGnuotexa LOK
60 W3 pEareHToB J1aH B U30BITKE UITU

COACPKUT NPUMCCH. Brruncienus
MacCOBOH JI0JIM BEIXOJIa MMPpOAYKTa

https://m.edsoo.ru/00ae1750
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peakinuu

O0001IEeHUE U CUCTEMATU3 AL

61 . 1
3HAaHUH
62 Hrorosas koTponpHas pabora 1
(IpOMEXYTOHBII KOHTPOJIb).
63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MOBCE/IHEBHOM KU3HU YeIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHNE 1 bubnuorexa [JOK
OKpY)KaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemieHnn 1 bubnnorexa [JOK
9KOJIOTMYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTeMAaTH3aIlMs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3aluUs 3HAHUH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3aluUs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

34



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

35



6.YYUEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 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»

METOJIUYECKHUE MATEPHUAJIBI J1J151 YUUTEJIA
bubmuorexa [JOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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