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HOACHUTEJIBHAA 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--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTBYeT (OPMHPOBAHHIO LEHHOCTHOTO OTHOLICHHS 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 TpeaMeTa, KOTOPBIN SBISETCS NEJarorHyeckd aJanTHPOBAHHBIM OTPAKECHHEM
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 OPraHNnYeCKON XUMHH.

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 IO HPUHIMILY IOCIEI0BATENLHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHMUS;

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

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOH CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pAcCMATPUBAIOTCS HAa OCHOBE SMIUPUYECKU IIOJYYEHHBIX W
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATENIbHO OT OJHOTO YPOBHA K JIpyromy,



BBIMONHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPAKTUYECKOTO IIPUMEHEHHUS U MOJIyYCHUS N3Y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMbl IO XHMHUHU CIHOCOOCTBYET (POPMUPOBAHUIO TMPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
[IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HaHMs B Hayke. V3ydueHue XuMuu
MPOUCXOTUT C TPHUBJICYCHHEM 3HAaHWUH W3 paHee M3YYCHHBIX Y4YeOHBIX TIPEAMETOB:
«Oxpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOW KyJIbTYpHl. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMBbl XMMHYECKUX 3HAHUN — BaXXHEWIIMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIFHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENBCKON AESITEIbHOCTH, OCBOCHHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipy n3ydyeHMH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs BaXKHOE 3HAUYEHHE
MPUOOPENH TaKue LI, Kak:

— (popMHpOBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY TPHHSTHIO PEIICHHWH, CIMOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

— HaNpaBJICHHOCTh OOYYEHHsS Ha CHCTEMaTH4YecKoe MpUOOIIeHne O00ydJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JIEATENIBHOCTH, HAy4YHbIM  METOJaM  IO3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIbITa
pa3zHooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBaHue o0IIeH (GYHKITMOHATHLHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOIIEro MHUpPA, UCHOJb3ys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi F'yMaHUCTUYECKUX OTHOIICHUN, MOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHWM JJi BBIPAOOTKU SKOJOTHYECKH IeJIecO00pa3HOro MoBeACHUS B ObITY U
TPYIOBOM NEATENbHOCTH B LIEISAX COXPAHEHHUS CBOETO 3JI0POBbS U OKPY)KAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIICUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQuIis U HAMPaABICHHOCTH JaibHeHIIero o0yyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YnCThIe BenecTBa u cMecu. CriocoObl pa3enieHus CMecei.

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

Xumuyeckass (opmymna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl o hopmynamM XUMHUYECKUX COCTUHEHUMN.

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 XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
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 KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOPUIOM Oapus, paszyiokeHue rumpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TMpoBeIEeHWE OYUCTKU T[OBAPEHHON COJM, HaONIo/IeHue U OINKCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMeblieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — osnmemeHT W mpocroe BemecTBO. HaxokneHue Boaopoda B MPUPOJE,
(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 Boje. MaccoBasi J0js BEIIECTBa 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.

Knaccudukanuss nHeopranmdeckux coeauHenuid. Oxcunabl. Kiaccuduxamust OKCHUAOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Kmaccudukanus oOCHOBaHWH: MIETOYM M HEPACTBOPUMBIE OCHOBAHMA.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTr MetaiuioB H. H. bekerosa. Ilosyuenne 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,
pacro3HaBaHWe M W3YYEHHE CBOWCTB KHCIOpOJa, HAOIIOJCHHE B3aMMOJCHCTBHUS BEIIECTB 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), B3amMOjeHCTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM [0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaO0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PacTBOpax KUCJIOT M IIeNoueH, 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 3aj1au 1o TeMe «Baxkueiinive
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

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

[lepBpie mMOMBITKM KJIacCU(UKALUKA XUMHYECKUX »3JeMeHTOB. lloHartue o rpynmax
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. KopoTkonepuonnas u anuHHonepuonHas ¢opmel [leprogunueckoid 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 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHUX dIeMeHTOB [lepuoauyeckoil CUCTEMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

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

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

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB META/UIOB W HEMETaNIOB, B3aUMOJECWUCTBUE THIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3YUYEHUU XMMHH B 8 KJIacce OCYIIECTBIISETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmie ecTecTBEHHO--HAYYHbIE TOHATHS: HAYYHbBIH (DaKkT, TUNOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, J3JIEKTPUYECKUIN 3apsl, BEUIECTBO, TeN0, O0bEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIae€Mbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnognueckuit 3akoH. llepuoguyeckas cucrema XUMHYECKHMX dieMeHToB J[.H.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUs U HUX COCIUHEHUN B COOTBETCTBUM C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

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

Knaccudukanuss n HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUU BEIIECTB, O TEIUIOBOMY AJ(PQEKTy, MO H3MEHEHUIO CTENeHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. IlonsTe 06 0OpaTUMBIX U HEOOpPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEaKLUHU, 3JIEKTPOHHBIM OanaHC OKUCIUTENIBHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHUCCOLMALMM BELIECTB C pPa3jIMYHBIMM BHMJIAMU XHMHUYECKOM CBS3M.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

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

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M ajnMasa), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BaHUE BHUAEO MaTepuajoB), MpPOBEIEHHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUil (FOpEeHHe, PeaKHH Pa3JokKCHUS, COCIMHCHHS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHME CBOWCTBA TPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[efcTBre Xjaopa 1 XJIOpOBOIOPO/Ia HA OpraHu3M 4YesioBeKa. BaxkHenmme Xxinopubl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOITHBIE MOTU(PHKAIMN KUCIOPOJIa U cepbl. XUMHUYECKHE CBONCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak MpencTaBUTENs 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 €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIC NTOXKIW, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKknue U XUMUICCKUE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
dbu3uveckne W XUMHYECKHE CBOMCTBAa (OOI[ME Kak TIPEACTAaBUTENS Kiacca KHUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKM, 3arps3HEHHE BO31yXa, MOYBbl M BoA0EMOB). Docdop, amioTpomnHble MoaubUKaALUN
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKHue U XMMUYECKHE CBOMCTBA, JICHCTBUE HA JKUBBIC OPTraHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
coiu, X (pu3MUeckue W XUMHUYECKHE CBOWMCTBA, IMONyueHHUE W HpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MeTaH, oTaH, OJTWUJICH, AalleTWUJICH, OSTaHOJN, TJHUIEPUH, YyKCycHas kucnoTa). [IpupomgHbie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u
KpeMHUeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHUE B OBITY, B IPOMBINIJICHHOCTH. BakHeliine



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

Xumuueckuii IKcnepumenm:

u3yueHre 00pa3loB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIOTHI, MPOBEACHHE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HAaKOMJICHHE ¢ oOpa3mamMu cepbl ¥ €€ COCOUHEHUSMH (BO3MOXKHO HCIOJH30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBEHHOHN peakiuuu Ha cyinb(haT-uoH U HaONIOJEHHE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaka, I[pPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W H3Y4YEHHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHUX DJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl MoJiydeHus] MeTalIoB. [oHsATHE O KOPPO3WU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[{enounble MeTAIIBL: NOJIOKEHUE B [lepuoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /J[.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouyHo3emenbHble METAUIBI MarHui W KaiblUi: nojoxxenue B llepuoamyeckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelmme coequHeHus
KanpIus (OKCHUII, TUIPOKCUT, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepmomnueckoir cucteme xumudeckux osmementoB [l U.
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METasIOB U CIUIABOB, UX (PU3NYECKUMH CBOMCTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHNE CBONCTB >XECTKOM BOJBI, IMpoliecca TOPEHHUs Kee3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (1), HaOarOIEHUE ¥ OMHCAHKE TPOIIECCOB OKPALIMBAHUS IJIAMCHH MOHAMHU HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKaIOLIAas 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, naiee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

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

Meostcnpeomemmnwie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH NPH M3y4YeHUM XUMUH B 9 Kilacce OCyIIeCTBIAETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTIOIIIAXCSI CACTEMHBIMH JIJTsI OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlM3,  CHUHTE3,  KiIacCUpHUKanus,  MEepUOJUYHOCTb,  HAOIIOJEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsii, MPOBOJHHUKH, IOJIYIPOBOJIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dotocuHTe3, npixanme, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKCHUSX W OTKPBITHSIX
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
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JIESTEIILHOCTH MPHU BHIMOJIHEHUH YyueOHBIX, TO3HABATENbHBIX 3a/1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLIECHMBATh CBO¢ TIOBEICHHE M IOCTYNKH CBOMX TOBAapHIICH C MO3WUIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX YEIOBEKa C MPUPOJHOU Cpemoil, 0 posn
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 YUTATEIbCKOM KYJIBTYpPbI, B TOM YHCIIE 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 MCCIENOBATENLCKON NESITENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIM 00pa3 JKW3HU, OCO3HAHUE TMOCJIEACTBUNH U 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
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM 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) IK0JI0rHYECKOr0 BOCIUTAHHUS:

9KOJIOTUYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUiI OE30IIaCHOTO MOBEJEHMS IIPU pabdoTe C BEIIECTBAMH,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS SKOJIOTMYECKO 1
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYMMblE I (OPMHUPOBAHUS
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HaHUHM U3 ATUX MpeaMeToB (JOPMUPOBATH MPEICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYILECTBICHHUIO YU€OHOM 1eATeIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMU MOHSITHUSIMHU), UCHOIH30BaTh MOHATUS Uil 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeX1y 0OBbEKTaMU W3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIC, 1eJyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKU HU3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MPOIIECcca, CAMOCTOSTENIbHO MPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUe BbIOMpPaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATh HH(OPMAIIHIO PA3IUYHBIX BUJOB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



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

yYMEHHUE IPUMEHATH Pa3IMYHbIe METO/IbI M 3aIPOCHI IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPOil aKTUBHOTO MCIOIH30BAHUS PA3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIONb30BaTh M aHAJIU3UPOBATh B Ipolecce ydeOHOW W HMCCIeN0oBaTeIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCHl (B XoJe Juajora W (WiIM) JUCKYCCHH) IO CYHIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBITIOJHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JIEATETPHOCTH TPW PEIICHNH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpeJlaraeMble B YCIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanbHOil pabodeld MporpaMMoil, BBIAETSIOT: OCBOCHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHy obyuenus B 8 kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

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

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTrO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuuranus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsi M HENOJIApHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BelecTBa (IPOLIEHTHAsI KOHIIEHTPALIKsI) B paCTBOPE;

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

® HCIOJB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUISi COCTaBJICHHUS (OPMYJ BEIISCTB M
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNeNEHHOMY KJIacCy COeNMHEHMHA 1o (GopMynaM, BHJI XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBAThH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nosjoxxenus B Ilepuoamdeckoil cucTeMe, 3aKOHOB COXpaHEHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApoO;

® OMNHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003HaYeHMsI, KOTOpbIe UMeIoTCs B Tabnwuie «lleprmoanueckas cucreMa XUMHUYECKUAX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsja  sjapa, OOIIee YHUCIO DJIEKTPOHOB |
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

e KJacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XWMHYECKHE CBOWCTBA BEIICCTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITEIIBHOCTU — aHAJIW3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTeCTBEHHO-HAY4YHbIE  METOJAbl  MO3HAaHUS  —  HaOmoJeHHEe,  U3MEpeHHe,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e cleloBaTh MpaBUiaM [OJIb30BAHHUS XMMHUYECKOM TOCyAoH H  J1a00OpaTOPHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHX OTBITOB MO MOIYYEHHUIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIIbIO0 HHAUKATOPOB (JTakmMyc, dheHoNdTaNenH, METHIOPAHXK U IPyTHe).

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, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CIOKHOE BEUIECTBO, BaJIEHTHOCTb,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaklus, XUMHUYecKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJUTHYECKAass AMCCOLMAIMS, pPEaKUUd HOHHOTO oOMeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsl, MOHHAs, METAJUIMYECKAs), KpUCTAIIIMYECKas peIETKa, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS NIPU ONKMCAHUU BEIIECTB U UX IIPEBPALLlCHUI;

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OpPMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCy COoeAMHEHUM 1o (opmyrnaMm, BHUJI XUMUYECKOW CBS3U (KOBAJICHTHAs, MOHHAS,
MeTalsInyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyo ¢opmy llepnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJbLIME TMEPUOJIBI,
COOTHOCUTh 0003HAYeHHUS, KOTOpPblE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OLIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IPEJENax MaJbIX IEPUOJOB U TTaBHBIX MOATPYNI C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuu (1Mo YMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BELIECTB, MO TEINIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME M cHeuu(pUUecKue XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHM COOTBETCTBYIOIUX XUMUYECKUX PEAKLUH;

COCTAaBJIATH YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALUU KUCIIOT, LIEIOYEH U COJIEH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHMS XMMUYECKUX MPEBPAILECHUN B PA3INYHBIX YCIOBUIX;

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;

coOmogaTh MpaBWja [OJIb30BAaHUS XMMHMYECKOH TMOCYyIoW U J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKkKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KaUYECTBEHHBIN COCTaB pPa3IMYHbIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBLHONW NEITENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
Hay4yHbIE METOJbl TO3HaHUST — HaAOMIOJEHHWE, W3MEpeHue, MOJCINPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U K n DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bcero OHTPOJILHBIE PAKTHIECKHE o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MIOHSATUHSA
XuMusg — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

) MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

' peakiumn https://m.edso0.ru/7f41837¢

Wroro mo pazueny 20

Pa3znesn 2. BaxHelinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK

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

' H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsarue 06 5 1 1 bu6moreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK

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

Uroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMoOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Iepuonnueckuii 3aKOH U
31 [lepuoanueckas cucrtema 7 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CtpoeHue aroma
3.2 XuMudecKas CBS3b. 8 1 bu6mmoreka [JOK



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

OKUCIUTEIBLHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKI_[I/II/I
bu6mmoreka [{OK
Hroro 1o pasjeny 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
P
C3CPBHOC BpeMi 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢posrIe)
B NPorpamMmbl Bcero 0; TPOJILHBIC p ;KaneCKHe o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecype
Paspnen 1. BemiecTBo 1 XUMHYeECKHE peaKIUH
11 [ToBTOpEHue u yriybienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
) peakiuit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHMMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
06
22 | onewenron VIA-rpyms. Cepa i cé 6 Bu6miorera LLOK
' PYHIRL 2-€p https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COeJIMHEHUS
0
24| mewemnon NAcpym. Vracposn : ) 2 Bu6miorera LIOK
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Wroro no pazneny 25
Pa3znen 3. Merasjibl M MX COeIMHEHHUS
. bu6mmoreka [JOK
3.1 Obmme cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COSTUHCHUS 16 1 2 bu6nmoreka [JOK



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

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

Wroro mo pazneny 20
Pasnen 4. Xumus u okpyzkaonias cpeaa
4.1 BeniecTBa u maTepualbl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edso00.ru/7f41a636
Wroro mno paznmeny 3
PezepBHOC Bpemst 3 bubmorexa [TOK
P p https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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




KanennapHo-temaTnueckoe nJiaHupoBaHue 1o npeamery «Xumus. bazosblii ypoBenb» aBropoB I'adpuensn O.C., Octpoymos WU.T'.,
CaaaxoB C.A. 1 8 kiacca Ha 2023-2024 y4eOHblii 1o

KoanyecTBO 4acoB Jara JJ1eKTpOHHbIE
Ne H3y'UCHUS uudposeie
Tema ypoka
n/n Beer Kontpoabnsie | IIpakTuueckne | mian | @axr | o0paszoBaTejbHbIe
cero padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
’KM3HU YejoBeKa. Tena 1 BelecTra https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3AeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padota Ne 2
5 <<1£)33I[6J'IGHI/IC c1\14)ece171 (Ha mpumepe 1 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKY LI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE dJIEMEHTBI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX 2JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubanorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJIIPHOE YUCHHUE 1 Eubmorexa TOK
Yp i https://m.edsoo.ru/ff0d2d50
o | Jaon e e, | B LOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OrtHocHTeNnbHAsS aTOMHAas Macca. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

MaccoBasg 107151 XUMHYECKOTO

bu6mmoreka [{OK

12 3JIEMEHTA B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemniecta. MoJib. bubmmoreka [{OK
MougsipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XUMHYECKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [{OK
XHWMHUYECKUE YPAaBHEHHUSI https://m.edsoo.ru/ff0d3b88
| D s, o Bumorea 10K
. P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Kn
o | Koo Brmorera 01
peaKil A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JI — Y4EHBIN-
19 5H I/IKJI(;)rﬁOI:IZ(;OBO6qu eeIIJ{I;ZI/I bubmorexa LOK
1 FHCT, . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB
21 Boszf[yy;a Kucnopox — snemMeHT u bubanorexa LIOK
' https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnyeckue 1 XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (PeaKIuy OKUCICHUS Eubmorexa TOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CriocoOslI mosTyueHus: KUCIopoia B BuGmorexa LIOK
23 71a00paTOPHH U TPOMBIIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOJa

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
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoit 3¢ exT XuMIIecKoit
peaxiuu, OHATHE O

bu6mmoreka [IOK

24 TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
T .
35 | sapmomenne sorma, enocotm aro uGmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Ipa eckas padota Ne 3 o Teme
26 <<1PIOJK1;I:IJZHHK6 IS/III():O6PI11;3HPI€ KrI[/ICJ:OI}:)/IOI[a bubmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonmopox — anemeHT u nmpoctoe bubnuoreka [IOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJiopoza. IIpumenenune Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE 0 KUCITOTaX U COJISIX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOA0Opoaa B bubnuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckast pabota Ne 4 o Teme
31 «IPIonyquI/Ie " I;o6I/IpaHI/Ie BOJIOpOJIA Eubmiorexa TOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOMCTBY
30 MonspHbiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 61e
33 | soucorsa rasa o ero msceTHovy BuGmiorexa LIOK
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
B 61e
| Do cueuos o o o LOK
yP peaxdl . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3nyecKre U XMMUYECKUEe CBOMCTBA bubnmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonsrue 00 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d50d2
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WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2

Bona kak pactBopuTes.
HaCI)IHleHHI)IG 1 HCHACBhIIICHHBIC

bubmmoreka [{OK

37 pactBopbl. MaccoBas 10151 BEILIECTBA B https://m.edsoo.ru/ff0d5b40
pacTtBope
[Ipaktuyeckas pabora Ne 5 o reme
38 «IIpuroroBneHue pacTBOpPOB ¢ bubnuorexa [JOK
ONpeAENIEHHON MacCOBOM 10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}Z)LITHBIX OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune u XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
C :
46| cnocotm momyaemon xuvece Bu6mnoexa LIOK
N v ’ https://m.edso0.ru/00ad9474
CBOICTBa
IIpakTtuyeckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a/1a4 110 TEME bu6mmorexa LIOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN
48 I'enernueckas CBsA3b MEXAY KlaccaMu bubnuoreka [IOK
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HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/00ad9a50

O0001IeHUE U CUCTEMATU3ALIUS

bu6mmoreka [{OK

49 3HAHUM https://m.edso0.ru/00ad9cb?2
Kourpombsnaas padora Ne3 o teme
50 "OCHEBHHG KJIIZlCCLI HEOPraHUYECKUX Bubmaorexa LJOK
o p https://m.edsoo.ru/00ad9ela
COEIMHEHUN
IlepBeIe HONBITKN Ki1acCUbUKAITHA
51 xmp/mqecxnx 3JIEMEHTOB ?IOHSEI/IG 0 Bubmiorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpyNmax CXOJHBIX JIEMEHTOB
Ilepnonnueckuil 3aK0H U
PO bubmmoreka [{OK
52 [Tepuoandaeckas cucTeMa XUMHIECKUX _
https://m.edsoo.ru/00ada52c
anemenToB J. . Menaeneera
53 Ileproapl, TPYIIIBI, TOATPYIIIIEL bubumorexa LIOK
PUOJBL, TPYTIEL, HOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTomsl https://m.edsoo.ru/00ada342
CTpoeHune IEKTPOHHEBIX 000JI0UEK
P P N bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit _
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA 10 ero MOJI0KEHHIO B bubnmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. bubnuoreka [IOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpakJIaHUH
DNEKTPOOTPULIATENBHOCTh ATOMOB bubnuoreka [IOK
58 )
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnag xuMudeckast CBsI3b bubmiorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHas XUMHYECKast bubnuoreka [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMHUYCCKasl CBS3b https://m.edsoo.ru/00adaab9
bubmmoreka [{OK
62 Crenens okuceHiA 1 https://m.edsoo.ru/00adae28
63 OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.eds00.ru/00adb076
K o4
65 | (Crpoeme arow. Ximmsoorn ) Bumiorexa LIOK
P ) https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3allMs 3HAHHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3aIys 3HaHUuH https://m.edso0.ru/00ad9ch?2
68 Peseprubrit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3aIys 3HaHUuH https://m.edsoo.ru/ff0d61c6
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KanennapHo-temaTnueckoe nJiaHupoBaHue 1o npeamery «Xumus. bazosblii ypoBenb» aBropoB I'adpuensn O.C., Octpoymos WU.T'.,
CaaaxoB C.A. nis 9 kiacca Ha 2023-2024 y4eOHblii roj

ara
KosmnuecTBo yacos fllsyqemm JIEKTPOHHbE
ugposbie
Nenn/m | Tema ypoka unpp
Beero Konrpoabnsie | Ilpakruueckue | [lnan | @axr | obpasoBaTejbHbIe
padoTsI padoThbI pecypcenl
[Iepnoanaeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB Jl. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa LOK

i https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckou CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3zesioB Kypca 8
KJ1accay

6 Knaccudukanus XxuMuaeckux 1 bubnuoreka [JOK
peaKkuii Mo pa3IMYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

7 peakiuu. [loHATHE O TOMOTEHHBIX U 1 BH6J,IHOTeKa HOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIHIX
[TonaTHEe 0 XUMHYECKOM
paBHOBecuu. DakTopsl, BIUSIOLINE
N bub6mmoreka [{OK
8 Ha CKOPOCTh XUMHUYECKOU PEaKLUU U 1 ommotexa O

ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBCCH

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 peakuuu https://m.edsoo.ru/00adcade
T <
| OO e BuGioresa LOK
A [T, https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEI
11 HoHHbIE ypaBHEHHUs peaKkui bubmorexa HOK
https://m.edso0.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JACCOIHAIH
XUMHYeCKHe CBOMCTBA COJIEN B
13 CBETE TPEJICTaBIICHUH 00 bubmorexa LOK
. https://m.edso0.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAIITT
14 ITousaTue o ruapoIM3e Coei bubmorexa LJOK
/P https://m.edsoo.ru/00add9d4
15 O06o0meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHHHI https://m.edsoo.ru/00addd12
IIpa eckas padota Ne 1.
16 «I?e;TeI;I{jIe ;(Kzl'[pepI/H\IGHTaJ'IBHBIX Eubmorexa TOK
https://m.edsoo.ru/00addbfa
3a71a4»
K 6oTa No2
17 «f;)JII{eTII();) H(fﬁliilfqaeciﬁl Hccr:I(())uTI/Ie;fleI/m Bubmzorexa LIOK
P . ’ https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
S .
18| Xnwemmcomme cnofrna v mpmicne BuGmorexa [IOK
PAMEp https://m.edsoo.ru/00addfe2
xJIopa
X .
19| commcomms easiioroa, momymenme Buamorexa LIOK
? ya i https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpaktuyeckas padora Ne 2 o reme bubnuoreka [IOK

«[TonyyeHune cOJIIHON KUCIIOTHI,

https://m.edsoo.ru/00ade348
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HU3y4YECHHUE €€ CBOWCTBY»

Beluncienus 1o ypaBHeHHUIM

bubmmoreka [{OK

21 i
XUMHFACCIHX PEAKLIH, CCIH OIMH 13 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.

Haxoxnenue cepbl U €€ coeTMHEHUI bubmmoreka [{OK

23 N
B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
CepoBoopo/i, CTpOCHHE,

24 (bnls)nqef:lxprl)ei XI/Il:/H/IquKI/Ie bubmrorexa [JOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepel. CepHast KUCIIOTa,
25 (bmngecxnre) u Xm\i)nqecm/le bubmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
XHUMHUYECKUE PEAKITNH, JISKAIINEC B
OCHOBE TIPOMBIIICHHOTO CItoco0a
MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK

26 _

XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaIoIIeH Cpeibl COSAMHEHUSIMHU
cepbl

27 Brruucnenue maccoBoit 1oIu bubnmuoreka [JOK
BBIX0/Ia ITPOJIYKTA PEAKUU https://m.edsoo.ru/00adec8a
OO6mras XxapakTepuCTHUKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acII IZ:HT aQHEHME B IIPUPOJIC Eubmorexa TOK
pacripoctp PHPOJIC, https://m.edsoo.ru/00adeea6
(buznuecKkrue u XuMU4eCcKHe
CBOMCTBA
AMMHMaK, ero pusndeckue u

b o bu6mmoreka [JOK

29 XUMUYECKUE CBOWCTBA, MOTYyYEHUE U

IIPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o teme

bu6mmoreka [{OK

30 «Hosyuenne aMmHaKa, H3yueHHe https://m.eds00.ru/00adf180
€ro CBOMCTBY
31 A3oTHas kucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX
32 TOOpeHnil. XUMUYECKOE b bubmorexa [IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
COCIMHCHUSIMHU a30Ta
®ochop. Okeup dpochopa u
33 (1)00(%)0 pHaSI KI/I(JIIJ'I((i))Ta (bq)pli)sn(tl\g)cxne U bubmorexa [JOK
P L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B
KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubmuorexa [JOK
34 " .
3arpsi3HeHUE IPUPOAHOUN CpeIbl https://m.edsoo.ru/00adfc20
tdhocharamu
VYrnepon, pacnpoCcTpaHEHHE B
35 pu gng’ gmnrt)lecx[l)/le u bubunorexa LIOK
PHPOE, o https://m.edsoo.ru/00adfd9c
XMMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bubnmuoreka [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHOM yriepoaa (1V)
37 YroapHasg KUCIoTa U €€ COJTu Eubmorexa TOK
https://m.edso0.ru/00ae006¢c
[IpakTrueckas pabota Ne 4 o Teme
38 "[TomyueHue yriaekucioro rasa. bubnuoreka [IOK
KauectBenHnas peakuus Ha https://m.edso0.ru/00ae027e
KkapOoHaT-uoH"
39 IlepBoHauanbHbBIE MOHATHUS 00 bubnuoreka [IOK

OpPraHn4vCCKUX BCHICCTBAX KAK O

https://m.edsoo.ru/00ae054e
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COCAMHCHUAX yIJIiCpoga

40 KpeMunii u ero coeqnHeHns bubmmorexa [IOK
p https://m.edso0.ru/00ae080a
[IpakTtuyeckas padora Ne 5.
a1 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a7a4 1o TeMe «BakHelmnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COCTUHEHU
Kourponsaas padbora Ne3 mo teme
42 «Ba)KII){efImHe erMeTaJmLI A UX bubmorexa [IOK
https://m.edso0.ru/00ae0el8
COETMHEHU S
OO011as XxapakTepucTuKa
XAMHAYECKUX DJIEMEHTOB —
MeTaJiJI0B. MeTajmnueckasi CBsI3b U bu6moreka [IOK
43 ]
METaJUIMYECKass KPUCTAJUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBA
METAILIOB
XUMHYeCKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUYECKUN P bubunorexa LIOK
P N Pl https://m.edso0.ru/00ael1156
HaIpsDKEHUH METaJIOB
OO6mme crnocoObl MOTyICHUS
meTaIoB. CruiaBel. BerunciieHus mo
45 ABHEHUSIM XMUMHYECKUX PEAKIINA bubnorexa LIOK
M P > https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH
46 [ToHsATHE O KOPPO3UU METAILIOB bubmiorexa HOK
pp https://m.edso0.ru/00ael1278
bubnuoreka [JOK
at [Henounpie MeTabI https://m.edso0.ru/00ael4b?2
48 OKcubl ¥ THAPOKCU/IBI HATPUSA U bubnunoreka [JOK
KaJusg https://m.edso0.ru/00ael4b?2
49 [IlenoyHO3eMeTbHBIE METAILIIBI — bubnmuoreka [JOK

KaJBIUA U MarHui

https://m.edsoo.ru/00ael5e8
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bubmuoreka [JOK

50 BaXHEHIINE COC/MHCHM KaTIbIIs https://m.edso0.ru/00ael5e8
51 O06001IeHNe U CUCTEMAaTHU3AIIHS
3HAHUI
52 JKEcTKOoCTh BOBI M CIIOCOOBI €& bubmmoreka [{OK
YCTPaHEHHUs https://m.edso00.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 ")IlzéCTKOCTI) BOII)[I)I A METOMBI €€ bubmorexa [IOK
\ https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubmmoreka [{OK
4
5 AmoMuHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
K
56 ¢1e30 https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHNe U CHCTEMAaTH3aITHS
3HAaHUU
[IpakTuueckas pabota Ne 7.
59 Pemenue skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelmniue https://m.edso0.ru/00ae3de8
METaJUIBl U UX COCIUHCHHUS
Boruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CITM OJIUH U3
60 peareHTOB JaH B M30BITKE WIIH bu6mmoreka [JOK
COIEPKUT IpUMeCH. Beruucnenus https://m.edso0.ru/00ae1750
MaccOBOM JOJU BBIX0J1a IPOAYKTA
peaxiuu
61 O06o01eHre U cucTeMaTrU3amus
3HAHUI
62 KonTtponsHas pabora Ne4 mo teme
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«BaxHeun1me MeTajuibl 1 UX
COEIUHEHUS

63 BemectBa u maTepuainsl B 1 bubnuorexa [JOK
IMOBCEAHEBHOM JKM3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKaroLIEn CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perieHnn 1 bubnuorexa [JOK
AKOJIOTUYECKHUX TTPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbiit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cUCTEMaTH3anus 3HAHUN https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alusl 3HAHUN https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CUCTEMaTH3aus 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

IIpoBepeHo: 3aMecTUTEIbL IMPEKTOPA MIKOJbI 10 YBP

B.B. llleBuenko



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




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienney

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
[IpumepHas paGouast mporpaMMa HadajabHOTO 0011ero oopazoBanusi. Xumus. ba3oBblit
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