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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIEro o00pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4eTOM KOHIEIMIMHK TMpernojaBaHusl ydyeOHOro Ipeamera «XuMHUs» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE COAEpKaHUE,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroIierocs, ero MpeACTaBICHUM O MaTEpUATbLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW  y4eOHOM  JIeSTEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsIa HA €JUMHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B pOpMHPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIIMNXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIa/ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSASI (PYHKITUN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYCHHS N3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOUICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3y4YEeHHBIX YUYEOHBIX mpeamMeToB: «Oxkpyskawomuii Mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3ydYeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUpPOBAaHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUI U UX MPUMEHEHUH B yueOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3HaYeHHE MPUOOPEIN TaKUE eI, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpPA, UCIHOJb3ys 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYECHHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBENECHUS B OBITY M TPYNOBOM NESITEIBHOCTH B ILEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTH NajbHEHIIero
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COLEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XUMHUYECKHX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTMHEHNUS, Pa3I0KEeHHUSI, 3aMEIICHUs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPTraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Yy4YEHUE CIOCOOOB PA3JECJICHUS] CMECEH: C MOMOILBIO MarHuTa, GuibTPOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkHeiue npeacTaBUTeIM HEOPraHUYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucinopoaa. CrocoObl
NOJIyYeHHUs] KUcCIopoAa B JabOpaTopud W MPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/yXa, YCUJICHHE TApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBouMcTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B XKU3HU 4delioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuiui IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3iaMyi OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTAaHWIECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEUTpaJu3aluy, IMOJYyYEHUE HEpPacTBOPUMBIX OCHOBAaHUMW, BBITECHEHHUE OJIHOIO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OxucaNTeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyMnraM U nepuoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MennpeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchbl OKMCIEHUs K BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Mesicnpeomemmnuie céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MPU W3YUYEHUM XUMHUM B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01ue ecTeCTBEeHHO--HAYyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIoTes3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
palloOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHI 3apsl, BEIIECTBO, TENO, OOBEM,



arperaTHoe COCTOSHHE BeIIeCTBA, Ta3, (HU3WYECKHE BEIWYMHBI, CJIHHHUIIBI
U3MEpPEHUs1, KOCMOC, TUTAaHETHI, 3BE3161, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIC TOPOJIbI, TIOJIC3HBIC
HCKOIIaeMbIe, TOILUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJEHHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX MMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM YyUeOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEHW C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aWMOCBS3SX YEJIIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMO0OOpa30BaHHWIO, MPOEKTHOM U  MCCIEN0BATEIBCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCIEJICTBUNA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyYEeHUIO TTpodeccuil u TpyJla pa3InyHOTO Poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuJI 0€30MMacHOTO MOBEICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIHSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHUS TIJIO0AJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeaAMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH U HHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHsI 3a/1aBaTh BOIPOCHI (B XOJ€ AUasIora U (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCITIOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTBI, IPEJIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUuPUKAUs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpPHASI KOBAJICHTHAsI CBSA3b, MOHHAS
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAass M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCIIO SJICKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICITUTEIILHON IEITEIEHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIHMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIMBITOB T10 TIOJYYCHHUIO U COOMPaHUTO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHCIIOpOJa), TPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C IOMOILbIO UHJIUKATOPOB (JaKMYyC, (heHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuinyecKas ), KpucTainyeckas peneTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBlIeHUS (GOpMys
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmysiaM, BUA XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIca [lepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSICHSITH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
MPpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOIH30BAHUS XUMHUYECKOHN TIOCYI0M 1 1a00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TTOATBEPIKIAIOIINE KaYeCTBCHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHOM JIEITEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaIbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne = HaumenoBaHue
(undposbie)
n/  pa3sgesioB H TeM Bcer  Kourpoubu IpakTHyeck
oOpa3oBaTe/ibHbIE
1 NporpamMmabl 0 ble padoThI ue padboTbl
pecypcsl
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TMOHATHS
Xumuss —
BakHas 00J1acTh
bubmuoreka [JOK

CCTCCTBO3HAHUA U

1.1 N 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKON 37¢
JeATCIIbHOCTH -
yeJIOBEKa
BemecTBa u bu6mmoreka [JOK

1.2 XAMUYECKHUE 15 1 https://m.edsoo.ru/7f418
peaxkiuu 37c

Wroro mo pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HEOPTaHMYECKUX BelIECTB

Bosznyx.
bu6mmoreka [JOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f418
ITonsarue 00
37c
OKCHOaX
Bonopona.Ilonsitu bu6mmoreka [JOK
2.2 € 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bopna. PactBopsl. bubnuoteka [JOK
2.3 TTousitue 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUAX 37c
OcCHOBHEBIE
S bu6mmorekxa [IOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHUYECKUX 37
COeTUHEHUU -
Hroro mo pasneny 30

Pazpnen 3. [lepnonnueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 31eMeHTOB /1.

N. MenaeneeBa. CtpoeHue aToMOB. XUMHYECKasl CBsA3b. OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHbIE peaKIIu1

Ilepuonnueckuii
3.1 3aKOH U
IIepuognueckas

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
37c
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cucremMa
XUMUYECKHUX
anemenTtoB /. U.
Meunene-eBa.
Ctpoenue aToma

3.2

XuMuueckas

CBSI3b.

OKHCITUTEIBHO- 8
BOCCTAHOBUTEJIbH

bIC pPEAKIINH

bu6mmoreka [JOK
https://m.edsoo.ru/7f418
37c

Uroro no pazueny 15

PesepBHOE Bpems 3

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KosmuecTBo yacoB Jara JJIeKTPOHHBIE
Kontpoas IIpaktuue uudgposbie
n/ Tema ypoka Bce usyue
HBIE 0o0pa3oBaTeIbHbI
1 ro HUA
padoThI e pecypcbl
[Ipenmer xumumu.
bu6mmoreka [IOK
Ponb xumuu B
1 « 3 1 https://m.edsoo.ru/ff
W3HU YEJIOBEKA. 0d210¢c
Tena u BemiecTBa
Ilonsarue o bu6mmoreka [IOK
2 METO/IaX MO3HAHMS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
[IpakTuueckas
pabota Ne 1
«IIpaBuna paboThI
bubmuorexa [JOK
B J1adopaTopuu U
3 . 1 https://m.edsoo.ru/ff
MPUEMBI 0d23dc
oOparieHus ¢
1a00paTOPHBIM
000pyI0BaHUEMY
YucTele BENecTBa
bu6mmoreka [JOK
u cmecu. CriocoObl
4 A TeICHIS 1 https://m.edsoo.ru/ff
pasaen 0d26ca
cMmecei
[IpakTnueckas
paborta Ne 2
«Pa3nencuue bubmuorexa [JOK
5 cmeceil (Ha 1 https://m.edsoo.ru/ff
IIpUMEPE OYUCTKU 0d28c8
[IOBApEHHOM
COJIN)»
ATOMBL I bu6mmorexa [IOK
6 1 https://m.edsoo.ru/ff
MOJIEKYJIbI 0d2a6e
XuMudeckre
AJIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (cMMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHYECKHUX 0d2be8
AJIEMEHTOB
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IIpocteie n

bu6mmoreka [IOK

8 CJIOKHBIE https://m.edsoo.ru/ff

BEIIeCTBa 0d2a6c¢

ATtomHO- bubnmuorexa [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff

y4eHue 0d2d50

3akoH

ITOCTOSIHCTBA

CcOoCTaBa BEIIECTB.

Xumuueckast bubmuorexa [JOK
10 dbopmyia. https://m.edsoo.ru/ff

BanentaocThb 0d2eae

aTOMOB

XUMHYECKHUX

3JIEMEHTOB

OTtHOCHUTEILHAS

aToMHas Macca. bu6mmoreka [IOK
11 OTtHocuTeabHAS https://m.edsoo.ru/ff

MOJIEKYJIsIpHast 0d323c

Macca

MaccoBas noins

N HMIHECKOro bu6mmoreka [JOK
12 https://m.edsoo.ru/ff

2JIEMEHTA B 0d350¢

COCTMHEHUH

KoaudgecTBo bu6nmoreka [JOK
13 BemecTBa. MoJib. https://m.edsoo.ru/ff

Momnsipaast macca 0d5230

dusnueckue u

XUMHYECKHE bubmuorexa [JOK
14 SIBJICHUS. https://m.edsoo.ru/ff

XuMuueckast 0d37fa

peakius

IIpusnaku u

YCIIOBHS bubnmoreka [JOK
15 MIPOTEKaHUs https://m.edsoo.ru/ff

XUMHYECKUX 0d3al6

peaxkuuit

3aKOH COXpaHEHHUs

MacChl BEIICCTB. bubmorexa [JOK
16 https://m.edsoo.ru/ff

XUMHAYECKHE
ypaBHEHUS

0d3b88
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Brruncnenus
KOJIMYECTBA,
MAaccChl BellecTBa

bu6mmoreka [IOK

17 1o ypaBHeHIAM https://m.edsoo.ru/ff
0d5708

XUMHYECKHUX

peakui

Knaccudukanus

XUMHYECKHUX

peakimit bubnmoreka [JOK
18 (coemuHeHwsl, https://m.edsoo.ru/ff

pa3IoKEHHUs, 0d3f34

3aMeILCHHS,

obMmeHa)

M. B. JlomoHOCOB

— YUEHBIii-

S — bu6mmoreka [IOK
19 O6oGmeHHe 1 https://m.edsoo.ru/ff

0d40c4

CUCTCMaTHu3aluuAa

3HAHUU

KonTponbHas

pabota Nel o bubnnoreka [JOK
20 teMe «BelecTBa u https://m.edsoo.ru/ff

XMMHYECKHE 0d4290

peaKIum

Bo3nyx — cmech

razoB. CoctaB

BO3JIyXa. bubnunoreka [JOK
21 Kucnopon — https://m.edsoo.ru/ff

DJIEMEHT U 0d448e

MPOCTOE

BemiecTBO. O30H

duznueckue u

XUMHNYCCKUEC

CBOICTBA

KHCJIOPOJIa bubmuorexa [JOK
22 (peaxuuu https://m.edsoo.ru/ff

OKMCJICHUS, 0d4614

TOpEHue).

TTonsTue 00
OKCHIaX
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Croco0bl
[IOJIy4YECHHUS
KHCIIOpOJia B

bu6mmoreka [IOK

23 1ab0paTOpUH U https://m.edsoo.ru/ff
MPOMBIIIECHHOCTH 0d497a
. [Ipumenenne
KHCIIOpOJia
Tennooii 3 dexr
XUMHYECKOU
peaxkuu, MoHsATHE
0 bu6mmoreka [IOK
24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff
ypaBHEHUH, IK30- 0d4790
u
SHIOTEPMHUUYECKUX
peaKIusax
TormumBo (HedTh,
yTOJIb U METaH).
bubmuoreka [JOK
3arpsisHeHuE
25 BO3IVXA. CLIOCOBEL https://m.edsoo.ru/ff
AY%S, 0d4cda
ero
MPEIOTBPALICHHS
[IpakTnueckas
pabota Ne 3 o
teme «llomyuenue bubnnoreka [JOK
26 u coOupanue https://m.edsoo.ru/ff
KHCIIOPOJIa, 0d4ae2
M3Y4YEHUE ero
CBOWCTB»
Bonopon —
DIIEMEHT U
bu6mmoreka [IOK
poCTOE
27 5 B https://m.edsoo.ru/ff
CHICCTEO. 0d4ddo
Haxoxnenue B
pupoje
dusnyeckue u
XUMHUYECKHE
. bubnmuoteka [JOK
CBOICTBa
28 https://m.edsoo.ru/ff
BOZIOpOAA. 0d4ddo
IIpumeHeHue

BOJIOpOJIA
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bubmuoreka [JOK

29 Honsrie o https://m.edsoo.ru/ff
KHCJIOTaX U COJISAX 045042
CnocoObI
HoMyYeHuA bu6mmoreka [IOK
30 BozIOpOA B https://m.edsoo.ru/ff
0d4ddo
nabopaTopuu
[IpakTrueckas
pabota Ne 4 o
teme «llomyuenue bubnnoreka HOK
31 U coOupaHue https://m.edsoo.ru/ff
BOJIOPO/IA, 0d4f42
U3YYECHHE €ro
CBOMCTB»
MonsipHblid 00BEM bubnuorexa [IOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABorazpo 0d542e
Brerancnenus
00BEMa,
KOJHUYECTBa
BEIIECTRA 1432 110 bu6mmoreka [JOK
33 €T H3BECTHOMY https://m.edsoo.ru/ff
0d55a0
KOJIMYECTBY
BEIIIECTBA WU
00BEMY
Breruanciaenus
00BEMOB Ta30B 110
YPaBHEHHUIO bubnnoreka [JOK
34 peakuuu Ha https://m.edsoo.ru/ff
OCHOBE 3aKOHa 0d5708
00BEMHBIX
OTHOIIICHUN Ta30B
®dusznyeckue u bu6mmorexa [IOK
35 XUMHYECKUE https://m.edsoo.ru/ff
CBOMCTBA BOJIBI 0d587a
CocraB
. bubmuorexa [JOK
36 OCHOBATHI https://m.edsoo.ru/ff
[TonsTHe 00 0d5962
WHINKATOpaX
Boma kak bubmuoreka [JOK
37 pacTBOPUTEIIb. https://m.edsoo.ru/ff

Hacreiiennsie u

0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

HCHACBIIICHHBIC
pacTBOPBHL.
MaccoBas goas
BEIISCTBA B
pacTBope

[IpakTnueckas
pabota Ne 5 o

TeMe

«lIpuroroBienue bubnmoreka [JOK
38 PacTBOPOB C https://m.edsoo.ru/ff

onpeneaEHHON 0d5eba

MAacCOBOH IOJIeH

pacTBOPEHHOTO

BEILIECTBA»

KonTponbhas

paGora Ne2 110 bu6mmoreka [IOK
39 reme «Kuciopox https://m.edsoo.ru/ff

' 0d6342

Bonopoxn. Boga»

OKCHUJIBI: COCTaB, bu6mmoreka [IOK
40 KJaccupukanus, https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

ITonmyyenue u

XUMUYECKHE

CBOMCTBA bubmmoreka [IOK
41 KUCIIOTHBIX, https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

aM(pOTepHBIX

OKCHJIOB

OcHoOBaHU4:

COCTAR bu6mmorexa [IOK
42 ’ https://m.edsoo.ru/ff

KIIacCUpUKaIus, 0d67ca

HOMEHKJIaTypa

[Tonyuenue u

HMUCCKIC bu6mmorexa [IOK
43 N https://m.edsoo.ru/ff

CBOMCTBa ) 0d67ca

OCHOBaHUH I

Kwucnotsr: cocras, bubmuorexa [JOK
44 KIIacCU(pUKaLs, https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[Tonyuenue u bubnmoreka [JOK
45 XUMUYECKHE https://m.edsoo.ru/ff

CBOMCTBA KHUCJIOT

Odfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpenuue):

HOMEHKJIaTypa,
. bu6mmoreka [IOK
46 S — https://m.edso00.ru/0
’ 0ad9474
XHMHYECKHE
CBOICTBa
[IpakTueckas
pabota Ne 6.
Pemenne
SKCHEPUMEHTAIIbH bubnmoreka [JOK
47 BIX 3aJ1a4 110 TEME https://m.edsoo.ru/0
«OCHOBHBIC 0ad9b7c
KJIACCBI
HEOPTaHUYECKUX
COCIMHEHMI»
I'eneTnueckas
CBSI3b MEXKIY bubnnoreka [JOK
48 KJIaCCaMHt https://m.edso0o.ru/0
HEOPraHUYECKUX 0ad9a50
COCJIMHECHU I
O6o0menue u bubmuoreka [JOK
49 CHUCTEMaTU3aIUs https://m.edso00.ru/0
3HAHUMN 0ad9ch2
KonTponbHas
pabota Ne3 1o
teme "OCHOBHBIE bubmorexa HOK
50 TACCLL https://m.edso00.ru/0
Oad9ela
HEOPTaHUYECKUX
coequHeHui"
[TepBbie MOMBITKH
KJIaccu(uKanuu
XUMHYECKHAX bubmuorexa [JOK
51 3JIEMEHTOB. https://m.edso00.ru/0
ITonsTHe O Oad9ffa
rpynmnax CXOIHBIX
AJIEMEHTOB
ITepuoanueckuit
3aKOH U bubmuoreka [JOK
52 [Tepuonnueckas https://m.eds00.ru/0
cucTeMa Oadab2c

XUMHUYCCKUX



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

anemenTtoB /l. U.

MeHneneeBa
[lepuonpl, bubnmoreka [JOK
53 IpyIIIbL, https://m.edsoo.ru/0
MOATPYTIIBI Oada52c
CrpoeHue aToMOB. bubnmoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/0
sep. M3oTombl Oada342
Crpoenue
3JICKTPOHHBIX
000J109€K aTOMOB bu6mmoreka [IOK
55 3JIEMEHTOB https://m.edso00.ru/0
[Tepunoanueckoit Oada6bc
cucremsl JI. U.
MeHneneeBa
XapaKkTepucTuKa
XUMHYECKOTO
3JIEMEHTA TI0 €0 bu6mmoreka [IOK
56 TIOJIO’KECHUIO B https://m.edso0o.ru/0
Ilepronnueckou 0ada824
cucteme /1. 1.
Meneneesa
3HayeHue
ITepuonnueckoro
3aKOHA JIJIs
bu6mmoreka [JOK
S7 E BIBHTIA HayKi | https://m.edso0.ru/0
paktuku. 1. W. 0adag6e
Mennenee —
Y4EHBIN, IIEJAror U
rpaKTaHUH
DIIEKTPOOTpHUIIATE Bu6morexa [LOK
58 FIPHOCTD QTOMOB https://m.edso00.ru/0
XUMHUYECKHX Oadaab8
AJIEMEHTOB
bu6mmorexa [IOK
59 Horras https://m.edsogrulo
XHMHYECKasl CBS3b 0adac3d
KoBanentnas bubmuorexa [JOK
60 MOJISIpHAS https://m.eds00.ru/0

XHUMHUYECCKasA CBA3b

Oadaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBanentnas bubnmuorexa [JOK
61 HENOJIsIpHasI 1 https://m.edsoo.ru/0
XHUMHYECKasl CBA3b Oadaab9
bubmuoreka [JOK
CreneHn
62 . 1 https://m.edsoo.ru/0
OKHCJIEHUSI 0adae28
OKuCIUTENbHO- bubmuoreka [JOK
63 BOCCTaHOBUTEIILH 1 https://m.edsoo.ru/0
bIE pEaKLIUU 0adb076
bu6mmoreka [IOK
OKHUCIIUTENN U
64 BOCCTAHOBITEI 1 https://m.edsoo.ru/0
T 0adb076
Kontponbnas
pabota Ne4 o
teme «CTpoeHHE bubmorexa LIOK
65 1 https://m.edsoo.ru/0
aroma. 0adb486
XuMudeckas
CBS3b)»
PesepBHrIil ypok.
0 6O§H_I6HI/IGYII/: bu6mmoreka [IOK
66 1 https://m.edsoo.ru/0
CI/ICTel\faTI/BaI_[I/I}I 0adb33c
3HAHUI
PesepBHrlil ypok.
P P bubmuorexa [JOK
0O0001eHne u
67 1 https://m.edsoo.ru/0
CI/ICTel\faTI/BaI_[I/I}I 0ad9ch?
3HAHUI
PesepBHrlil ypok.
P P bubmuorexa [JOK
0O0001eHne u
68 CHCTeMATHAALIA 1 https://m.edsoo.ru/ff
R 0d61c6
3HAHUI
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[MTPOT'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 8 kimace/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A. A. u npyrue;
nox penakieit Jlyauna B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemienue»

1. «Xumus. 8 knaccy». Y4eOHUK C 3JIEKTPOHHBIM MPUIIOKE-

HueMm (aBtopsl B. B. Epemun, H. E. Ky3smenko, A. A. [[po3110B,

B. B. JIynun).

2. «Xumus. 9 xknace». YUeOHHK € 3JIEKTPOHHBIM MTPUIIOKE-

nueM (aBropsl B. B. Epemun, H. E. Ky3smenko, A. A. [po3nos,

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA
Meroanueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3smenko, A. A [Ipo3nosa, B. B. JIynuna «Xumus.

8 kimaccy (aBTopel B. B. Epemun, A. A. Jlpo3nos, 2. 0. Kepu-
MOB).

7. Metoanueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3bmenko, A. A [Ipo3nosa, B. B. JIynuna «Xumus.

9 xnaccy (aBTopsl B. B. Epemun, A. A. Jlpo3nos, 3. FO. Kepumos



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/7f41336
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