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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o XMMHUH Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUsl COCTaBJIE€HA
Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTesbHON
MporpaMMbl OCHOBHOro o0Omiero oOpaszoBanus, npeactaBieHHbix B PI'OC 00O, a
TaKkke€ Ha OCHOBe (eaepanbHO paboyeil mporpaMmbl BOCHUTAHUS U C Y4ETOM
KOHLEMIMU MpernojaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30oBaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumuM Aa€T MpPEACTABICHHE O LEJAX, OOLeH cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS OOYYaIOLIUXCS CPEACTBAMU Y4eOHOIro MpeaMera,
YCTaHABIMBAET  00fA3aTENIbHOE  MPEAMETHOE  COJEp)KaHue,  MpeAyCMaTpUBaeT
pacnpeneieHue €ero Mo KjaccaM U CTPYKTYpUpOBaHME IO pa3fenaM U TeMaMm
OporpaMMbl 1O  XMMHH, OIpEAENIeT KOJWYECTBEHHbIE M  KayeCTBEHHBIE
XapaKTepUCTUKH COJEPKAHUS, PEKOMEHAYEMYIO IOCJIEeI0BATEIbHOCTh HW3YYCHUS
XUMHH C YY4ETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromMXcs, OMpeAesieT BO3MOXKHOCTH
npeaMera IS peanu3aliu  TpeOoBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, a TaKXKe
TpeOOBaHMI K pe3yibTaTaM oOyueHHUs XUMHUH Ha YPOBHE IieJiel N3y4YeHUs NpeaMeTa U
OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHOM JI€ATENBHOCTH O00YydYaromerocs 1o
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHUWE XHUMHHU CIYXXMT OCHOBOM 1l (OPMHUPOBAaHUS MHUPOBO33PEHUS
o0yyarouierocsi, €ro MpeaAcTaBIeHU 0 MaTepUabHOM €JUHCTBE MHpPA, BAXKHYIO POJIb
urparoT GopmMupyemble XUMUEH MPEACTABICHUS O B3aWMOINPEBPAIICHUAX SHEPIrUu U
00 DBOJIONMM BEIIECTB B TMPHUPOAEC, O MYTAX pEIICHUS TI00aNhHBIX MPOOIEM
YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETUUYECKOW, IHILEBOU U
HKOJIOTUYECKOM 6€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peann3allii BO3MOXKHOCTEHN JJii caMOpa3BUTUS U (HOPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMHUPOBAHHE MBIIUJICHUS M TBOPUYECKHX CHOCOOHOCTEH
oOyyaroluMxcs, HaBBIKOB  HMX  CAMOCTOSITEIbHOW  y4yeOHOM  JIeATENbHOCTH,
DKCIIEPUMEHTAIBHBIX M  HCCJIEAOBATEIbCKUX YMEHMM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONH HAYYHOIO MBINUICHMS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVIAJla Ha €IMHCTBO INPUPOJBI M YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YaroIINXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAY4YHBbIM 3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHbple HampaBieHUST B OOY4YEHMM XHUMHHM OOECHEeYMBAIOTCA CIEeHUPUKON
colepKaHusl ~ Y4eOHOro  MpeAMeTa,  KOTOPbIM  SBISETCS  NeAaroruuyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAayKW XMMHUU Ha ONpPENEIEHHOM dTamne eé
pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOHIEro 0Opa30BaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl TIEPBOHAYAIBHBIX TOHSATUNA XWMHUHU, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHITUA OPraHUYECKOU
XUMHUHU.

CtpykTypa coaepkaHusl MpOrpaMMbl MO XUMHHM c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOro mnoaxojga K e€ wusydeHuro. CoAepKaHHE CKIaAbIBAETCS U3 CUCTEMBI
MOHATHI O XMMHYECKOM JJIEMEHTE M BEUIECTBE M CHUCTEMBI MOHSATUM O XUMHYECKOU
peakuud. O06e 3TH CUCTEMBl CTPYKTYpHO OpraHM30BaHbl 1O MPUHIIMITY
NOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUK HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS  pacCMaTpPHUBAIOTCS HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEAOBATENHHO OT OJHOIO
YPOBHSL K JIPYrOMY, BBITIOJNHASL (PYHKIIMU OOBSICHEHHS] M MPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHSI M BO3MOKHOCTEH NPAKTUYECKOTO NPUMEHEHHS] W MOJIYYEHHUS HU3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl 0 XMMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPEICTABICHUS
0 XMMHYECKOM COCTABJIAIOIICH HAay4YHOM KApTUHBI MHUpPa B JIOTHKE €€ CUCTEMHOM
OPUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOAAaM MO3HAHUS B
Hayke. M3ydyeHne XMMUM MPOUCXOIUT C MPUBICUCHUEM 3HAHUN U3 paHEE MU3YYECHHBIX
yaeOHbIX TpeaMeToB: «Okpyxatonuit mupy», «buonorus. 5—7 knacce» u «dusmuka. 7
KJIACC.

[Tpu M3ydeHNN XUMHH TPOUCXOIUT (POPMUPOBAHKE 3HAHUN OCHOB XUMHUYECKOMN
HAayKW Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEITeIbHOCTH
YelioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYyJIbTYpHL. 3ajgada ydeOHOTro
MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUN — BaKHEHIIINX
($akToOB, MOHATHN, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH, TOCTYIHBIX 0000IIEeHUM
MHPOBO33PEHUYECKOTO XapaKTepa, sA3blKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS TPH W3YYEHUW BEMICCTB M XUMUYECKUX peakmuii, B (HOPMHUPOBAHUHU U
Pa3BUTUU MO3HABATEIBHBIX YMEHHUI U UX MNPUMEHEHUU B y4eOHO-IO3HABATEIbHOU U
y4eOHO-HMCCIIEI0BATENbCKON  JEATENbHOCTH, OCBOEHMM  IpaBUi  0€3011aCHOTO
oOpalleHus C BEIIeCTBaMHU B IOBCEHEBHOM JKU3HM.



[Ipy u3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKUe LIeNU, KaK:

— (GOpMHpPOBAaHME HWHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO pEUICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HAIpPaBJICHHOCTh 00YYEHUs Ha CHUCTEMAaTHYECKOe MPUOOUIEHUE 00ydarouuxcs
K CaMOCTOSATEJIbHON IMO3HABATENIbHON NIE€ATEbHOCTH, HAYYHBIM METOJaM IMO3HAaHMS,
(GOpMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMMUH;

— oOecreyeHue yCIoBUM, CHOCOOCTBYIOLIMX MNPUOOPETEHUIO OOYYarOIMIMMUCS
OMbITa Pa3HOOOpPA3HOW JEATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHUS, KIIHOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMM), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE s
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— (QopmupoBaHue o00mel  (QyHKIHMOHANTBHON M  €CTECTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM YHCJIE YMEHUM OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIOJIb3Ysl 3HAHMSI U OIIBIT, MOJYyUYCHHBIC NTPU U3YYCHUU XUMUU, TPUMEHSATh UX
IpU pelIeHUH NpooJieM B MOBCETHEBHON KU3HU U TPYJOBOM JAESATEIBHOCTH;

— (dopmupoBaHUe y OOyYarONIUXCSl TYMAHUCTUYECKUX OTHOIICHUHN, TOHUMAHUS
[EHHOCTH XMMHYECKUX 3HAHUM i1 BBIPAOOTKM SKOJOTHYECKH IIEIeCO00pa3HOro
MOBE/ICHUSI B OBITY M TPYIOBOM ACSATEIBHOCTU B LIETSAX COXPAHEHUSI CBOETO 3/I0POBbs U
OKPY’KAIOIIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHHUIO Ha OCHOBE YCBOEHUS OOIIEUYETIOBEYECKUX [IEHHOCTEHN, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TTPOG IS U HAMMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHHS.

OO6miee 4nMcno 4acoB, OTBEAEHHBIX VIS M3YYCHUS XMMUU Ha yPOBHE OCHOBHOTO
obmero obpas3oBanus, cocraBisieT 136 gacoB: B 8 kmacce — 68 dvacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

COIAEPKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHaYabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponp XUMuUM B )KU3HU 4Ye€JIOBEKA. XUMUsI B CUCTEME HayK. Temna
n BeniectBa. Pusnueckue CBOMCTBA BEUIECTB. ArpEraTHOE COCTOSIHUE BELIECTB.
[lonsiTne o meTomax mo3HaHUsA B XuMuH. Yuctblie BemectBa W cMmecH. CrocoObl
pa3aeneHusi CMECeH.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE dJIeMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXkHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunueckass Gpopmysna. BameHTHOCTh aTOMOB XUMUUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aTomHas Macca. OTHOcUTENbHas
MOJIEKyJIsipHasi Macca. MaccoBas 10151 XMMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.



KomnuectBo BemectBa. Monb. MoinsipHas macca. B3anMoOCBs3b KOJIMYECTBA,
Macchl ¥ YUCla CTPYKTYPHBIX €IMHHUIL BelecTBa. PacuéTel mo popmysiaM XUMHUYECKUX
COCIMHECHUMN.

DU3UYECKUE U XMMUYECKHUE SBICHUA. XUMHUUYECKas PEaKUus U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MacChl BellecTB. XuMUuyeckue YypaBHeHus. Kiaccuduxanus
XUMUYECKUX peakiuii (COeqUHEHH s, Pa3JIOKEeHUs, 3aMEIIeHUs, 0OOMEHa).

Xumuueckuiit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYNIOM, MpaBuiaMu pabOThl B JlabopaTopuu U
npuémamMu oOpaimieHuss ¢ JabopaTOpHBIM O0OpPYJAOBaHUEM, HU3YUYCHHE M OIHUCAHUE
br3UYeCKUX CBOMCTB 00pa3IlOB HEOPTraHUUECKUX BEIIECTB, HAOMI0ICHHE (PU3UIECKUX
(TutaBieHue BOCKA, TasHUE JIbJla, pAcTUpaHUE caxapa B CTYNKE, KUIEHHE U
KOHJIGHCAIIMSI BOJABI) W XUMHYECKHX (TOpPEHHE CBEYM, TMPOKAIUBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCJIOTOW) SIBIICHUM, HAOMIOJICHUE U ONMUCAaHUE
IPU3HAKOB MPOTEKAHUSI XUMHUECKUX PEAKIHM (pa3ioKeHUe caxapa, B3auMOJICUCTBUE
CEpHOM KHCIOTBI C XJOpUIOM Oapus, paszioxkeHue ruapokcuna meau (l1) npu
HarpeBaHWU, B3aWMOJICHCTBUE 3kene3a ¢ pactBopom coiu Mmeau (ll), usydenwme
criocoOOB pa3JieNIeHus] CMECEi: ¢ TTOMOIIbI0 MarHuTa, (puiIbTPOBaHUE, BhIMIAPUBAHUE,
JTUCTUJUISIIUSA, XpoMaTorpadusi, MpoBeICHUEe OYUCTKH MOBAPCHHOM COJIM, HAOIIOICHUE
U OINKMCAaHUE Pe3yJbTAaTOB MPOBEACHUS OMbITA, WIUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUS
MAacChl, CO3/IaHue MOJieNIel MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopoxm — asnemeHT u mpocrtoe
BeniecTBo. HaxoxaeHue kuciopoja B Npupoje, puandeckue 1 XMMUYECKHUE CBOMCTBA
(peakuuu  ropenus). Oxcuabl. [lpumenenue xkuciopona. CrocoObl MNOTy4YEHUS
KHACTIOpO/Ia B TAOOpAaTOPUU M TPOMBIILIEHHOCTH. KpyroBopoT KuCiIopoa B MpUPOJE.
O30H — amoTpornHast Moau(UKAIUS KUCIOPOa.

TennoBoit 3¢ PeKT XUMHUUECKON peakInK, TEPMOXUMHUUECKUE YPaBHEHHUS, DK30- U
SHIOTEPMHUYECKUE peakuuu. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHHE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — snemMeHT u npocrtoe BemecTBo. Haxoxaenune Bogopoaa B IpUPOJE,
dusznyueckre u XUMUYECKHUE CBOMCTBA, TPUMEHEHUE, CITOCOOBI ToTy4eHus. KucioTsl u
COJIH.

MonspHbiii 00bEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHCHUSIM.

®dusnyeckue cBoMcTBa BOJbl. Bona kak pactBopureins. PactBopel. HackieHnnsie
Y HEHACBIIIECHHBIE pacTBOpbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas 10is
BellleCTBa B pacTBope. XUMHUUYECKHE cBoiicTBa BoAbl. OcHOBaHMs. Pojib pacTBOpOB B
NpUpoJie U B KU3HU UesnoBeka. KpyroBopor Boabl B mOpupoie. 3arps3HEHUE
NpUPOJHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.



Knaccudpuxanus Heopranmdyeckux coeauHeHuil. Oxcuawl. Krnaccudukamms
OKCUJIOB:  cojieoOpa3yromue  (OCHOBHBIE,  KUCIOTHBIE,  aMdoTepHble) U
HecosneoOpasyronue. Homenknatypa okcuioB. @uznueckue U XUMUYECKHUE CBONCTBA
okcuaoB. IlonyyeHne okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHM: MENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. Dusnyeckue M XUMHUYECKUE CBOMCTBA
ocHoBaHui. [losryuenrue OCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenxmarypa kucnor. dusuueckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psan axtuBHoctu MetauioB H. H. bekerosa.
ITony4yenue KucIor.

Conu. Homenknatrypa coisieil. ®PU3MYECKUE W XUMHUYECKHUE CBOWCTBA COJICH.
ITony4enue comen.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPraHWUYECKHUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KAaueCTBEHHOE OMPEACICHUE COJIEpKaHUsI KHUCIOpOJa B BO3MyXE, MOJIYYEHHUE,
coOupaHue, paclo3HaBaHWE W HW3YyYEHHE CBOWCTB KHCJIOpOJaa, HAOJIOCHNE
B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUSI BO3SHUKHOBEHHUS U MPEKPAIICHUS
ropenusi (Tokapa), O3HaAKOMJIEHHE C 0Opa3llaMH OKCHUJIOB M OINHCAHUE MX CBOMCTB,
noJiyueHue, coOupaHue, pacro3HaBaHUWE M W3y4YeHHE CBOMCTB BOJOpOJa (TOpeHue),
B3auMojieiicTBUe Bojaopojga ¢ okcugoMm Menu (ll) (BO3MOXHO uCHONIB30BaHUE
BUJIEOMATEepUaJIoB), HaOMIOJeHHEe O0Opa3loB BEIIECTB KOJIMYECTBOM |  MOIIb,
UCCJIeIOBaHNE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IPUTOTOBJIEHUE pAaCTBOPOB C OINPEAEIEHHON MacCOBOW JI0J€H PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICUCTBUE BOJbI C METa/laMU (HaTpUEM M KaJbI[ueM) (BO3MOKHO
UCIIOJIb30BaHUE BHUJACOMATEPUAJIOB), HCCIEIOBAaHUE OOpa3lloB HEOPTraHWYECKUX
BEIIECTB PA3TMYHBIX KJIACCOB, HAOIOJEHWE W3MEHEHHUS OKPACKHM HWHIMKATOPOB B
pacTBopax KHCJIOT M IIeJio4yed, u3yueHue B3auMojenctBus okcuga meau (ll) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C METaylaMHd, pEaKuid HeUTpaau3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METala JPYTUM U3
pacTBopa COJM, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BaxHeime Kiaccel
HEOPraHUYECKUX COEAUHEHUI.

Hepuoanueckuii 3axkoH u Ilepuognueckasi cucTreMa XMMHYECKHX 3JIEMEHTOB
A. U. MengeneeBa. CtpoeHne aTtoMoB. XUMHYeCKasi CBA3b. OKHMCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKINH

[lepBble NOMBITKU KiIacCU(UKAIMA XUMUYECKUX 3JIeMeHTOB. [loHsTHE O Tpynmax
CXOJHBIX DJJIEMEHTOB (ILIEJOYHbIE M WIEJIOYHO3EMENIbHbIE METAUIbl, TaJOTEeHBbI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOphIe 0O0pa3yloT amMQpOTepHbIE OKCHUIbl U
TUAPOKCHUJIBIL.



ITepuonnueckuit 3akoH. Ilepuoguyeckas cucreMa XuMu4eckux siueMmeHTos 1. U.
MenneneeBa. Kopotkonepuonnas u jiauHHomepuonHas ¢opmbl [lepuoguyeckoit
cucrembl xumuuyeckux osneMeHtoB JI. WM. Menneneesa. Ilepuonsl U rpymnmsl.
@uU3NYECKUN CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOJIA U IPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otomsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000104YEK aTOMOB MEpBhIX 20 XUMHUUYECKHUX 3JIeMEeHTOB [leproanyeckoi
cucrembl JI. M. Menneneesa. XapakTepuUCTUKa XUMHUYECKOI'O JJIEMEHTA IO €ro
nonoxxkenuto B Ilepuognueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH MW3MEHEHHs pajJuyca aTOMOB XHUMHUYECKUX DJJEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepronnueckoil CUCTEMBI XMMHUYECKHX
JJIEMEHTOB Il pa3BUTUs Hayku U npaktuku. [[. WU. MenpeneeB — yud€Hbll U
IpaKIaHVH.

Xumuueckast cBsi3b. KoBaneHTHast (moyissipHas W HEMOJSpHas)  CBA3b.
DIEeKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTEINBbHBIE peakuuu. [Iporecchl
OKHUCJIEHUS W BOCCTaHOBJEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHe O0Opa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJEHCTBUE
TUAPOKCHAA I[MHKA C pPacTBOpPAMM KHUCJIOT M IIEJIOYEH, IIPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIIUX TIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEeaKUidl (TOpEeHHE,
pEeaKIuu pa3jaoKeHUs, COEAUHEHNUS).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa MeXOpeaMETHBIX CBSI3€M NpPU M3YYEHMHM XUMUHM B 8 Kjacce
OCYIIECTBIISIETCS] Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHSATUH,
TaK U NOHATHUH, SIBISIOLIMXCA CUCTEMHBIMU JJIsI OTAEJBHBIX MIPEIMETOB €CTECTBEHHO--
Hay4YHOT'O LIUKJIA.

OOmue ecTecTBEHHO--Hay4yHbIe MOHATHA: HAy4yHBIM (hakT, TUIIOTE3a, TEopus,
3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaLus, NIEPUOAUYHOCTD, HAOJII0/IEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOEIIb, SIBJICHUE.

dusznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIW], U30TOIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsiji, BEIIECTBO, TeJo, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, (PU3MYECKUE BEIUYMHBI, €AUHULBI U3MEPEHMUS,
KOCMOC, TJIaHETHI, 3B&3161, COJIHIIE.

buonorus: dborocuntes, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MuHepasbl, TOPHbIE MOPOABI, MOJIE3HbIE
HCKOIIA€MBbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peakuus



ITepuonnueckuit 3akoH. Ilepuoguyeckas cucreMa XuMu4eckux siueMmeHTos 1. U.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX
DJIEMEHTOB MEPBBIX TPEX NEPUONOB, KaIMsl, KalblUd M HUX COCAUHECHHA B
COOTBETCTBUHU C MOJIOKEHUEM IEMEHTOB B [leproandeckoi cucreMe U CTpOCHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHUYECKOM CBSA3M. THNBI KPUCTALIMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUA
XUMHUYECKOU CBSA3HU.

Knaccudukanus w HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCA K Pa3JIM4YHBIM KJJaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XxuMuYecKkux peakuuid 1Mo pa3audyHbIM MpU3HAKaM (10 YHUCTY U
COCTaBY y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (PEKTy, M0 U3MEHEHUIO
CTeNIeHEl OKHUCICHHS] XUMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHUIO
KaTajan3aropa). DK30- U SHIOTEPMHUUECKHUE PEAKIUU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitue o ckopoctn xuMuueckod peakiuu. lloHarue 00 o00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTreHHBIX U TE€TEPOTCHHBIX
peakuusx. Ilonsarue o karamuse. IloHATME O XMMHMYECKOM paBHOBECHMU. DaAKTOpHI,
BIUAIOIIME HA CKOPOCTh XMMHYECKOW pPEAaKUUU U IIOJOKEHHE XUMHUYECKOIO

PaBHOBCCH:I.
OKHCIIUTEIIPHO-BOCCTAHOBUTEIILHBIC pCaKuunu, BHCKTPOHHBIfI OanaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIILHOM pPCaKIunm. CocraBienue ypaBHeHI/Iﬁ

OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUMd €  HCIOOJIb30BAaHUEM  METOAA
AJICKTPOHHOTO OajaHca.

Teopust AIEKTPONUTUYECKONW AUCCOLUUALUM. DJIEKTPOJIUTHI M HEIIEKTPOIUTHI.
Katnonsl, aHnoHbl. MeXaHM3M AUCCOLMALMA BEIIECTB C Pa3JIMYHBIMU BUJIAMHU
XuMHu4eckon cBsa3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

Peaknuun moHHOro oOMeHa. YCIIOBUS MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa,
MIOJIHBIE U COKpAalllEHHbIE HOHHBIE YpaBHEHUs peakiuil. CBONCTBa KUCIOT, OCHOBAHUM
M colled B CBETE TMPEACTaBIEeHUH 00 DIEKTPOIUTHYECKON  TUCCOIMAIUY.
KauecTBenHnble peakiiun Ha HOHBI. [IOHSITHE O THAPOIU3E COJIEH.

Xumuueckuit IKCcnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJNIOB U HEMETAJJIOB (TpaduTa U amMasa), CIOKHBIX BEMIECTB (XJIopuaa
HaTpusi), HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakUuu OT
BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB, UCCIEIOBAHHUE DJICKTPONPOBOTHOCTA PACTBOPOB
BEILIECTB, IIpollecca JUCCOLMALMM  KHUCJIOT, IIeaoded U cosneil  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEO MATEPHUAJTIOB), MPOBEJICHUE OIbITOB, HWLIFOCTPUPYIOMINX
MIPU3HAKUA MPOTEKAaHMs PEeaKluid MOHHOTO oOMeHa (0Opa3oBaHUE OCA/Ka, BBIICICHHE



ra3a, oOpa3oBaHHE BOJbl), OMNBITOB, WJUIIOCTPUPYIOUIUX HPHUMEPHI OKUCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX pEAKUUW (FOpeHue, peakUud pas3lIoKeHUs, COEIUHEHHS),
pacno3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX pEaklUHUid Ha
MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl U MX coelMHEHUA

O6miass  xapakrtepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS  aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTtpoeHue W (PU3MYECKHue CBOMCTBA MPOCTHIX
BEILIECTB — TaJIOTEHOB. XMMHUYECKHUE CBOMCTBA Ha MpUMEpPE Xjiopa (B3auMOACHCTBHE C
MeTalJlaM{, HeMeTalulaMH, Ienodyamu). XjopoBoaopod. ConsiHas  KHUCIIOTA,
XMMHYECKUE CBOICTBA, MOJyuyeHUe, npuMeHeHue. JeiicTBue xiopa u XJ0poBOAOPOIa
Ha OpraHu3M 4esoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B PUPO/IE.

O6mas xapakrepuctuka 3ymeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (¢GU3HUECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U CEepbl. AJUIOTPOIHbIE MOAU(PUKALIMKN KUCTOpOAa U
cepbl. XumHUeckue cBoWcTBa cepbl. CepoBOAOpOA, CTpoeHue, (QU3UYECKUe U
XUMHYecKkue cBoMcTBAa. OKCHUIBI CEpbl KakK MNPEICTABUTEIM KHUCIOTHBIX OKCHIOB.
CepHasi kuclOTa, PU3NYECKUE U XUMHUYECKHE CBOMCTBA (0OIIME KaK MpPEeCTaBUTENS
Kjacca KUCIOT W crnenuduyeckue). XUMUYECKUE PEaKIUH, JIekKallMe B OCHOBE
IPOMBIIJIEHHOTO Ccroco0a TOoNydyeHUus CepHOM KucioThl. [lpumeHeHue cepHoit
kucnotbl. Colld  CepHOM KHUCJIOTHI, KauyeCTBEHHAs peaklus Ha Cylbdar-HoH.
Haxoxnenue ceppl M €€ coeAMHEHWM B mpupoje. XHUMHUECKOe 3arps3HeHUe
OKpYXaIOoIEel Cpellbl COSUHEHUSIMU Cepbl (KUCIOTHBIE TOXKAH, 3arpsi3HEHHE BO3ayXa
¥ BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHUSI.

O6miass xapaktepuctuka djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEHHWE B MPHUPOJE,
dusznueckre U xumMuyeckue cporctBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
du3nueckre 1 XMMUYECKUE CBOMCTBA, MOJy4YeHue u npumeHeHue. Colu aMMOHHUS, UX
dusznueckre U XMUMHYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI
aMMOHHUA. A30THasi KUCJIOTa, €€ MoIydyeHHue, PU3NYecKue U XUMHUYECKHE CBOWMCTBA
(obmue Kak mpencTaBUTeNs Kiacca KHCIOT U crneuupuyeckue). Mcemonb3oBaHue
HUTPATOB M COJICM aMMOHHS B KayeCTBE MHHEPAIbHBIX YAOOpEeHH. XUMUYECKOE
3arpsi3HEHHE OKpYXKAIoLEeHd CcpeAbl COCOUHEHUSMH a30Ta (KUCJIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa, MOYBBI M BOm0EMOB). Docdop, ammoTponHble MOAUDUKAIIH
docdopa, puznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u docdopHas
KHCIIOTa, (U3MYECKME M XMMHYECKHE CBOWCTBA, mojydeHue. lcnonbs3zoBaHue
docdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.

O6mrast xapakrepuctuka 3meMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIC CTEIEHH OKUCICHHUS. YTJIEpOJ, aIOTPONHbIe MOAUPUKAIUU,
pacupocTpaHeHue B MOpHUpoje, (PU3MUECKHE U XUMUYECKHE CBOMCTBA. AICOpOLMS.



Kpyrosoport yriaepoaa B npupoae. OKcuasl yriaepoaa, ux Gu3nyeckue U XUMUYECKUe
CBOIICTBa, JEICTBME Ha JKUBbIE OPTraHU3MBbl, T[OJIYyYEHHE U MPHUMEHEHHE.
DKOJIOTMYEeCKHe MpoOJeMbl, CBs3aHHblEe C okcujgoM yriaepoaa (IV), rumoresa
100aJbHOTO MOTEIUICHHS KJIMMaTa, MapHUKOBBIN 3P ¢dekT. YroibHas Kuciaora u e
colM, HMX (PU3NYECKHE U XUMHUYECKHE CBOICTBa, IMOJYyYEHUE M MPUMEHEHHE.
KauectBeHHass peakuusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJIUIMHE, TPOMBIIIEHHOCTH U CETbCKOM XO35UCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIECTBAX KAaK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, AalETUJICH, 3TAHOJ, TJIULEPHUH, YKCYCHas KHUCIOTaA).
[IpupoaHbie UCTOYHUKH YTIEBOAOPOJOB (Yyroyib, MPUPOAHBINA Ta3, He(Th), MPOTYKTHI
ux nepepaboTku (OeH3WH), MX pPOJb B OBITY M MNPOMbINUIEHHOCTU. [loHATHE O
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUpax, OesKkax, yrieBoJlax — U UX POJH B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPIraHMYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemnuii, ero pusndyeckue u XMuMHUYECKHE CBOMCTBA, MOJYyYEHUE U TPUMEHEHUE.
Coenunenus: kpemuus B nmpupoje. O0mue npeactasieHust 06 okcune kpemuus (1V) u
KpeMHUEeBON Kkuciote. CUIMKATBl, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIIIICEHHOCTH.
Baxueiiue crTpouTenbHble MaTepuabl: KepamMHuKa, CTEKJIO, IIEMEHT, OETOoH,
xene300eToH. [IpobreMbl 0€30MacHOro UCIOIb30BaHUS CTPOUTENIBHBIX MATEpUaAJIOB B
MOBCETHEBHOM >KU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOM KHCIOTHI,
NPOBE/IEHNE KAaUeCTBEHHBIX PEAKIMi Ha XJIOPHUA-HUOHBI U HAOJIOJCHHE MPU3HAKOB MX
POTEKAHMsI, OTIBITHI, OTpAXKAIOIINE PU3NYECKHE U XUMUUYECKHE CBOMCTBA TraJIOT€HOB U
UX COeAMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB), O3HAKOMJICHHUE C
oOpasniaMu XJOpUIOB (TAJIOTEHHUIOB), O3HAKOMIIEHHE C oOpa3liamMu cepbl U ¢
COCIMHEHUAMH  (BO3MOXXHO  HCIIOJIb30BaHHME BUJEOMATEpUANIOB), HAOJIOJCHUE
mpoiecca OOYIJIMBaHHMS caxapa TOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM
KHCIIOTBI, W3YYCHHE XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHUCIOTHI,
IPOBEJICHHE KayeCTBEHHOW peakluu Ha Cyiab(aT-uOH U HaOI0eHHE NpU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMHU a3oTa, ¢ocdopa U HX
COEMHEHHH (BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIOB), 00pa3llaMHu a30THBIX U
dochopHbIX ynobpenui, noiaydenue, coOnpanue, pacro3HaBaHue U U3y4YeHUE CBOWCTB
aMMHaKa, MPOBEJECHUE KAueCTBEHHBIX PEaKIMil HAa MOH aMMOHHS U Qochar-uoH U
M3y4YE€HUE NMPU3HAKOB UX MPOTEKAaHHUS, B3AUMOJIEICTBUE KOHUEHTPUPOBAHHON a30THOU
KHCJIOTBI ¢ MEJIbIO (BO3MOKHO MCITOJIb30BAaHUE BHJIEOMATEPUAIIOB), U3YUEHHE MOJIETEH
KPUCTAJUIMUECKUX peImETOK anmasza, rpadura, QymnepeHa, O3HAKOMJICHHE C
IIPOLIECCOM  aJCOPOIMM  pPACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YIIEM U
YCTPOMCTBOM MpPOTHBOIa3a, IOJIY4YEHUE, COOMpAaHHE, PACIO3HABAHWE M H3y4YEHHUE
CBOICTB YIJIEKUCIIOrO ra3a, MPOBEICHHE KAaueCTBEHHBIX pEaKUUMid Ha KapOoHAT u



CUJIMKAT-WOHBI U U3YyUYCHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C MPOAYKIHUEHN
CUJIMKATHOW NPOMBIIUICHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX 33aJa4 IO TEMeE
«BaxxHeunure HeMEeTaJUIbl U UX COCTUHECHUS.

MeTtajuibl M UX COCAMHEHUSI

OO6m1as xapakTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUHU HX
nonoxxkeHus B [lepuonnyeckoit cucreMe xumudeckux sneMeHToB . . Menaeneesa u
cTpoeHus atoMoB. CTpoeHME MeTaJUIOB. MeTajuimyeckass CBSi3b M MeETallInyecKas
KpUCTAJUIMYECKAS PEHIETKA. OJIEKTPOXMMHUUYECKUM P HANPSHKEHUHA METAJUIOB.
dusnyueckne W XMMHYECKHE CBOMcTBa MeTauioB. OOmue crnocoObl MOJYy4YEeHUS
MertauioB. [loHSITHE O KOPpPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI HX OT
koppo3uu. CruiaBsl (CTajdb, YyT'YH, JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[IlenouHble MeTauibl: MOJOXKEHHE B lleproanueckoi CHUCTEME XUMHYECKUX
anementoB Jl. M. MenzaeneeBa, CTpoeHHME HX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnyeckue U XUMHYECKHE CBOWCTBa (Ha mpumepe HaTpus W kamus). OKCuabl u
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHBIX METAJJIOB U UX COCTMHEHMUIA.

[[leiouyHO3EMENIBHBIE ~ METAJJIBI  MAarHuii ¥ KaJbLMH:  TOJOXEHHE B
[Tepuonuueckoit cucreme xumuueckux anemeHtoB . M. MeHnneneeBa, cTpoeHHE UX
aTOMOB, HaxoXxJeHHue B npupone. Pusnyeckue U XMMHUYECKHE CBOMCTBA MAarHus U
Kanpiusl. BaxkHelme coenvHeHHs Kanblus (OKCHA, TUAPOKCHUI, coiin). JKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: monoxenue B [lepuoguyeckoil cucreMe XMMUUYECKUX 31eMEHTOB /1.
. MeHnpgeneeBa, cTpoeHuE aroma, HaxoxJaeHWe B mpupoae. dDusznueckue u
XUMHYECKUE CBOWCTBA aMIOMUHUSA. AMQOTEpHbIE CBOMCTBa OKCHAA W THUAPOKCHIIA
AJFOMUHUSL.

Keneso: nonoxenue B Ilepuoguueckoit cucreme xumudeckux 3mneMeHToB 1. U.
MenpeneeBa, CTpo€HHE aTOMa, HaxOXJAeHUE B npupojae. Ousznueckue U XUMUYECKUE
cBolcTBa xene3a. Okcupl, ruapokcuabl u conu xenesa (1) u xenesa (1), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C o0pa3llaMd METaUIOB H CIUIABOB, HUX (U3WYECKUMH
CBOMCTBaMU, U3yUYEHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO HCIIOIb30BaHUE
BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOAECHCTBUSI OKCHAA KalbLUsl W HATPUS C
BOJIOM (BO3MOXHO MCIOJIb30BAHUE BHUIACOMATEPHATIOB), HCCIEAOBAHUE CBOMCTB
AKECTKOW BOJbI, MPOIECCA TOPEHUS XKeje3a B KUCIOPoJe (BO3MOXKHO HMCIOJIb30BAHUE
BHUJIECOMATEPUATIOB), MPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX pEaKUMil Ha HOHBI:
MarHus, KaJblWs, adroMuHHS, IuHKa, skene3a (1) w xemeza (I1), memm (1),
HaOJI0/ICHHE M OMMCAHUE MPOLECCOB OKPAIIUBAHUS IJIAMEHU MOHAMU HATpPHUsl, Kalus
M Kaublus  (BO3MOXHO  KCIOJIb30BAHME  BHUACOMATEPHUAJIOB), HCCIIEIOBAaHUE



aM(OTEpHBIX CBOMCTB THJPOKCHAA aJIOMHUHHUS W TUIPOKCUAA LMHKA, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxxHeHIe MeTaljIbl U UX COSUHEHUS».

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKM3HU 4elloBeka. besomacHoe
HCIIOJIb30BAaHUE BEIECTB M XHMMHMUYECKHX peakuuid B ObITy. llepBas momoib mpu
XUMHYECKUX 0XKOTax U OTPaBICHUSX.

XuUMHYECKOe 3arps3HeHUe OKpyKarolel cpenbl (mpenenpHas TOMyCTUMAs
KOHUeHTpalus BeuiecTB, nainee — [IJIK). Ponb xumuu B pemieHUM 3KOJIOTHMYECKHX
npoosieMm.

Xumuueckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHalioB (CTEKJO, CIUIaBbl METAIOB, MOJUMEpHBIE
MaTepHabl).

Mescnpeomemmuoie ceasu

Peanuzanust MeXnpeaMeTHBIX CBA3€H NpH H3YyYEeHUHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 MCIOJb30BaHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK ¥ MOHITHH, SBISIOMIUXCS CUCTEMHBIMU JIJIsl OTACNIBbHBIX MPEIMETOB €CTECTBEHHO--
HAy4HOTO IUKJIA.

OO0muMe ecTecTBEHHO-HAY4YHBbIE TOHATHS: Hay4YHbIA (akT, TUIOTe3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KilaccUpUKalus, MNEPUOJUYHOCTh,  HAOIIOJEHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJIETh, SBJICHUE, MAPHUKOBBIN 3 PexT,
TEXHOJIOT S, MaT€pUaJIbI.

®usnka: MaTepusi, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], U3OTOIIbI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUI 3apsi/l, TPOBOJIHUKH, TIOJTYIIPOBOAHUKH,
TUDIIEKTPUKH, (OTODJEMEHT, BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSHUE
BEILECTBA, TIa3, pPACTBOpP, PACTBOPUMOCTb, KpHUCTAINIMYECKAas pEIIETKA, CIUIaBbI,
¢dusznueckre BEeTUYMHBI, €IMHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI,
3BE3161, CoJHIIE.

buonorusi: ¢orocunTes, npixanume, Ouocdepa, IKOCHCTEMa, MUHEPAIbHBIC
y0OpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MIUTAaTENIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, rugapochepa, MHUHEpaIbl, TOPHBIC MOPOABI, TOJE3HBIC
HCKOITA€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOEHUS  MIPOrpaMMbl  OCHOBHOTO  OOILEro
oOpa3oBaHUs JOCTUTAIOTCA B XOAe€ OOy4YeHUS XUMHHM B €IMHCTBE Y4YEOHOUW U
BOCIUTATEIIBHON JIESITEIbHOCTH B COOTBETCTBUHU C TPAAULIHUOHHBIMU POCCUWCKHMH
COLUMOKYJbTYPHbIMU ¥ JAyXOBHO-HPAaBCTBEHHBIMU LEHHOCTAMH, IPUHATBIMU B



oOllecTBe MpaBWIaMd W HOPMaMU T[IOBEICHUS U CHOCOOCTBYIOT Ipoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaOIINXCS.

JInuHOCTHBIE pe3yabTaThI OTPaXKaIOT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMI U pacIIMpEHUE
OTbITa JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIHTAHUS

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HaCleWI0, TIOHMMAaHHUS 3HAYCHHS XUMHUYECKOM HAyKh B IKU3HHU
COBPEMEHHOI0 00IIleCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOUM uH(MOpMamuen o
NEPEAOBBIX JIOCTMIKEHUSIX U OTKPBITUSX MHPOBOM U OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIIECTBA;

2) rPaskIaHCKOT0 BOCIIUTAHUS:

NpEACTaBICHUS O COIMAJIBHBIX HOPMaxX ¢ TMpaBUJiaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4EeOHO-UCCIIeIOBATEIILCKON, TBOPUECKON U APYTUX BHAAX ACATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOU JIEATEIIBHOCTU MPH BHITIOJTHEHUN YUEOHBIX,
MO3HABATEILHBIX 3aJ1ad, BBIMOJHCHUU XUMHYECKUX JKCIICPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO M B3aHMOITIOMOIIY B MPOIIeCcce
ATOW Y4eOHOU NeATeTbHOCTH, TOTOBHOCTH OILIEHMBATh CBOE TMOBEACHUE U IMOCTYIKHU
CBOMX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
NOCJIEICTBUH MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKAE TMPEACTABICHUSI O BELIECTBE WU XHUMHUYECKOW pEaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOIINE OCHOBY
JUIsl TIOHMMAaHHS CYIIHOCTH HAay4YHOW KapTUHBI MHUpa, MPEICTaBlIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C MPUPOAHOM CPENIOH,
O pOJIM XMMHH B MTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHUBBI, HAIPABICHHbIE HAa IOJYYEHHUE HOBBIX 3HAHUI IO
XUMHH, HEOOXOAWMBbIE I OOBSCHEHHS HAOIOMAEMBIX IIPOIIECCOB U SBIICHHUIA,
MO3HABATENIbHON, HWH(POPMAIIMOHHON M YUTATENICKOM KYyJIbTYpbl, B TOM YHCJE
HAaBBIKOB  CaMOCTOSATEIBHOM paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATypOr, JOCTYNHBIMH  TEXHUYECKUMHU  CpEICTBaMH  HMH(OPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYyYEeHMI0O U T[O3HaHUIO, J0O03HATEIbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTH K CaM000pa30BaHUI0, MPOCKTHOM M UCCIIEIOBATEIbCKON IEATEILHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 00yUYEHUS B JajIbHEHIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbI 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUM M HENpUSITHE



BpEAHBIX  MPUBbIYEK  (YyHNOTpEOJICHHs]  aJKOTojisl,  HApKOTHUKOB,  KypEHUs),
HEO0OXOIUMOCTHU COOJIIOICHHSI TIPAaBUII 0€30MMaCHOCTH IIPHU OOpAIlleHUH C XUMHYECKUMU
BEILLIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K MPAKTUUYECKOMY HM3YUYEHHIO MPOQPEeccuil U TpyAa pazIuyHOro poja,
yBa)XKEHHE K TPYLY U Pe3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUU MO XMMHH, OCO3HAHHBIA BHIOOp MHAMBUAYaJIBLHOU
TPACKTOPUU TMPOAODKEHHS] O0Opa3oBaHHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX HMHTEPECOB M MNOTPEOHOCTEH, yCHelmHON
npodeccuOHaIbHON JeATEeNbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpee;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTMYECKH 1€IeCO00pa3HOe OTHOILIEHUE K MPUPOJIe KAK UCTOUHUKY KU3HHU HA
3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JI0POBOr0 M 0€30MacHOro
oOpa3za >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUs MpaBWil 0€30MacHOro
MOBEICHMsI IPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIlUSIX, YTPOKAIOIIHNX 3/I0POBBIO
Y JKU3HU JIIOOCH;

CHIOCOOHOCTH NPUMEHSATh 3HAHUA, IOJIy4aeMble HPU HM3YyYECHUM XUMHH, IS
pellleHusl 3a7ay, CBSI3aHHBIX C OKpY’Kalolled NPUPOAHON CpenoH, IUIsl MOBBIICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYJIbTYpbl,  OCO3HaHUS  TIJI0OAJbHOIO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM U MyTed HUX pelIeHUs MOCPEICTBOM METOJI0B XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHHS PYKOBOJACTBOBAaTbCS KM B I103HABATEJIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX pPE3yJbTaTOB  BBIACISIOT 3HAUMMBbIC  JUIS
(opMUpOBaHUS MHUPOBO33pEHUs OOIICHAYYHbIE MOHATHS (3aKOH, TEOpUS, MPUHIIMII,
rUnoTe3a, (akrt, cucTemMa, Iporecc, SKCIEPUMEHT U APYTroe.), KOTOPbIE UCIIOIb3YIOTCA
B €CTECTBEHHO-HAayYHbIX Y4YEOHBIX NMpEAMETax U IO3BOJISIIOT HA OCHOBE 3HAHUM U3
3TUX MPEAMETOB (POPMHUPOBATH MPEICTABIECHUE O LIEJIOCTHOM HAyYHOW KapTUHE MHpa,
U yHHUBEpCalbHble YyueOHble JeicTBHUsS (TO3HAaBaTENbHBIE, KOMMYHUKATHBHBIE,
peryisTUBHBIE), KOTOpble  oOecrneyuBalOT  (OpMHpPOBaHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOU IEATEIbHOCTH.

ITo3HaBaTe/IbHbIC YHHBEPCAJbHbIC yYeOHbIE 1eiicTBHS

ba3oBrblie 1oruyeckue 1efcTBUA:

YMEHHMS UCIIOIb30BaTh NPHUEMBI JIOTHYECKOTO MBIIUIEHUS IPY OCBOCHUH 3HAHUM:
pPacKpbIBaTh CMBICT XMMHMYECKUX TMOHATUN (BBIACIATh MX XapaKTEepHbIC MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMH), WCIOJIB30BAaTh MOHITHUS IS
OOBSICHEHHSI OTAETBHBIX (DAKTOB U SIBICHMI, BHIOMpATh OCHOBAHUSA W KPUTEPUH IS



KJaccupUKalMi XMMHUYECKUX BEIIECTB M XUMHYECKUX pEeaKIui, yCTaHaBJIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJIY OOBEKTaMHU W3Y4YE€HHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHBIC, ICAyKTUBHBIC, IO AaHAJOTWHU), JEJIaThb BBIBOJBI H
3aKJTIOYCHUS;

yMEHUE TMPUMEHSATh B TMPOIECCe TMO3HAHUS TOHATUSA (MpPEeIMETHbIE U
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJCIH, UCIOJb3yEeMbIE B XUMUU,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMBbIE B XHUMHUU MOJICJIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HaK (CHMBOJI JJIEMEHTa), XuUMHYecKas QopMyna u ypaBHEHHE
XUMUYECKOU PEeaKIUU — MPU PEIICHUH yueOHO-TT0O3HABATEIbHBIX 3aJ1a4, ¢ YUYETOM ITHUX
MOJICJIBHBIX MPEJICTABICHUN BBISIBISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB M XMMHYECKUX DPEAKIIMM, BBISIBISATH
o0IIMe 3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHbIE CBS3M U TPOTHBOPEUUS] B
U3y4aeMbIX Mpolieccax U SBICHUSX.

Ba3oBble uccienoBarejbckue AeiCTBHS

yMEHHE WCI0JIb30BaTh IIOCTABJICHHBIC BOMPOCH B KAadyeCTBE HMHCTPYMEHTa
MO3HAHMS, a TAKKE€ B Ka4eCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE
IPaBUIILHOCTH BBICKA3BbIBAEMBIX CYXKIECHU;

npuoOpeTeHne OmnbiTa 1O IUIAHUPOBAHWIO, OpPraHU3alldd W TPOBEACHUIO
YUYEHUYECKUX  OKCIEpPUMEHTOB, YMEHHME HaOIAaTh 3a XOJOM  MpoIlecca,
CaMOCTOSATEJILHO TPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIupoBaTh OOOOIICHHS U
BBIBOJBI 10 pe3yJibTaTaM IPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISATh OTYET O
poJieIaHHON pabdoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOWpATh, AaHAIM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAILIHIO
pPa3sTUYHBIX BUIOB W (POPM MpEACTABICHUS, TOTYy4aeMyl0 W3 PAa3HBIX HCTOYHHKOB
(Hay4yHO-TIOMyJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJAEpIKaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETa), KPUTUYECKU OIIEHUBATH NMPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO
uHbOpMaIHIO;

yMEHUE MPUMEHSITh Pa3JIMYHbIE METOJbl W 3alpochl MPU IMOUCKE U OTOOpE
nH(OPMAITIN ¥ COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMUMBIX JJIS BHITTOJIHEHHS YIEOHBIX
M TI03HABATENbHBIX 3a7a4 OMNPEACIEHHOTO THIIA, MPUOOpETEHHUE OmbITa B OOJIACTH
UCIIOJIb30BaHUSl  MH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJOTHUH,  OBIIaJIEHUE
KyJbTypOd  aKTUBHOTO  HCHOJB30BAaHMSI  PA3JIMYHBIX  TOHMCKOBBIX  CHCTEM,
CaMOCTOSITETILHO BHIOWPATh ONTUMAJIBbHYIO (OpMY MpEACTaBiICHUS HHPOPMAIUN U
WJUTIOCTPUPOBATH peIllaeMble 3aa4l HECI0KHBIMU CXEMaMH, JUarpaMMaMu, JpyruMu
dbopmamu rpaduKu U UX KOMOMHAIIHSIMU;

yMEHUE UCIOJb30BaTh M  aHAIM3UPOBATh B  Ipolecce ydyeOHOW U
HCCIIEIOBATEIBCKON JeATeNIbHOCTY HWHMOPMALIMI0 O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH TPUPOTHOM CPEBI.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yMEHUS 3aJlaBaTh BOMPOCH! (B XOJie Avaiora v (WIiM) AUCKYCCUM) IO CYIIECTBY
o0cyxJ1aeMOi TeMBbI, (POPMYIHPOBATH CBOU MPEAIOKEHHUSI OTHOCUTENIBHO BBIIIOJHEHUS
NPEIOKEHHOW 3a/1a4u;

YMEHHUS TPEJICTABISATh MOJYYEHHbIE PE3YJIbTAThl TO3HABATEILHOMN ESITEIbHOCTH
B YCTHBIX M NUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIMIO0 PE3YJIbTATOB BbIIIOJIHEHUS
XUMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOrO OMbITa, Ja00paTOpHOM pPadOTHI TIO
MCCJIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYJIHHUYECTBA CO CBEPCTHHMKAMU B  COBMECTHOM
MO3HABATEIBHON M HMCCIIEIOBATENbCKOM AESITENIbHOCTH MPHU PELICHUH BO3HUKAIOLIUX
npo0sieM Ha OCHOBE Y4&€Ta OOLIMX MHTEPECOB U COIVIACOBAHMS MO3ULIMHI (00CYXKAeHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IUTYPMbI», KOOPJAMHAIIMS COBMECTHBIX JEHCTBUM,
OTpeJieIeHHe KPUTEPUEB 0 OLICHKE KaYeCTBA BBITIOJHEHHON paOOThl U APYTHE).

PerynsiTuBHBIe yHHBepcaJbHbIe YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSTENIbHO OIpeAeNsiaTh UeNH JACSTENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISIT, KOHTPOJUPOBATh WU TPHU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNbHOCTh, BBIOMpaTh HaubOosiee 3(P(GEeKTUBHBIE CHOCOOBI pEIIeHUs YYEOHBIX W
MO3HABAaTEIbHBIX  3a7la4, CaMOCTOATEIbHO COCTABIATh WM  KOPPEKTUPOBATH
NPEIJIOKEHHBIN aITOpUTM JIEUCTBUI TP BBHITOJIHEHUH 33JJaHUN C YYETOM MOJTyUYEHHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX W pEaAKIHSAX, OLIEHUBATh
COOTBETCTBHE TOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW I€JIH, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCJIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATDI

B coctaBe mpenMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 0053aTEILHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JJaHHOU (heepanbHON pabodeil MporpaMMO, BBIICISIIOT: OCBOCHHBIC
00ydJaromuMHCsl HayYHbIC 3HAHUS, YMEHHUSI U CIIOCOOBI ICHCTBUMN, crielIuUISCKue s
npeIMeTHON o0nacTu «XUMUs», BUIBI IESITEIbHOCTH 1O MOTYYSHUIO HOBOTO 3HAHMS,
€ro HHTEpIpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3jIMYHBIX YYEOHBIX H
HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUIA:

e pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHH: aTOM, MOJIEKyJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOAHOPOAHAs), BaJCHTHOCTb, OTHOCHUTENIbHAs AaTOMHas |
MOJIEKYJIIpHAsl Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas
J0JI1 XMMHYECKOr0 3JEMEHTa B COEIWHEHUHU, MOJIIPHBIM O00BEM, OKCHI,
KHACJIOTa, OCHOBAaHHE, COJIb, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHMS,
XAMHUYECKasi PEaKius, KIacCUu(DUKAIMsI pEaKuid: PEakIuu COSAUHEHUS,
peaklUUy pa3lIoKEHUs, PEaKUUHd 3aMELICHUs, peakuuu OOMEHa, 3K30- H



SHIOTEPMHUYECKUE PEAKIHUM, TeruioBo »hPekT peakuuu, SApO aToma,
AJNIEKTPOHHBIN CJIOW aToMa, aTOMHasg OpOMTallb, paguyc aToMa, XMMHYECKas
CBA3b, MTOJISIPHAS Y HETIOJSIpHAsl KOBAJIEHTHAs CBSA3b, HOHHAS CBSI3b, HOH, KATHOH,
aHWOH, PacTBOpP, MaccoBas JOJs BellecTBa (MPOILICHTHAs KOHIICHTpAIllusi) B
pacTBopeE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA M MPUMEHATH
ATU MOHSTUSA MPU OMUCAHUU BEIIECTB U UX MIPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUIsI COCTaBI€HHUS (OPMYJI BEUIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

ONpeJeNsTh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHHUSX,
CTENeHb OKUCJICHUS 3JE€MEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAIJIEHKHOCTD
BEUIECTB K OMNpEACNIEHHOMY Kjaccy COEQUHEHUuH 1o QopMynaMm, BUA
XUMHYECKOU CBSI3U (KOBAJECHTHAs! U MOHHAS) B HEOPTaHUYECKUX COCAMHEHUSIX;
packpbiBaTh cMmbica  Ilepmogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBaTh MOHMMAHUE TMEPUOJMYECKON  3aBUCUMOCTHM  CBOWCTB
XUMUYECKHUX 3JIEMEHTOB OT UX MOJI0KEeHUs B [lepuonnueckoil cucreme, 3aKOHOB
COXpPaHEHMsI MACChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO
y4€HHUsl, 3aKOHa ABOTajapo;

ONMKCHIBATh U XapaKTepHu3oBaTh TabiuuHyio (opmy llepuonnueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas noarpynna (A-rpymnmna)»
u «mobouynas mnoxarpynmna (b-rpynma)», wmanble u  OOJbIIME MEPUOBDI,
COOTHOCHTH 00O3HaueHUs, KOTOpble HMeroTcsi B Tabnuue «llepuomnyeckas
cucteMa XuMHuueckux oanemeHtoB J[. M. MengeneeBa» ¢ 4YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij
a1pa, o0IIee YMCII0 AIEKTPOHOB U PACTIPEICIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHMYECKUE BEIleCTBa,
XUMUYECKHE peaKkuu (M0 YHCIY U COCTABY yYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
1o TerIoBoMy 3 PexTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIAs OIKUCAHUE IPUMEPAMH MOJIEKYISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Ka4eCTBEHHOIO
COCTaBa, BO3MOXHOCTH NPOTECKAHUS XMMHYECKUX MPEBPAILCHUN B Pa3JIUYHBIX
YCIIOBUSIX;

BBIYMCIIITE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa 1Mo (opMyJie COETUHEHUS, MACCOBYIO
JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACYETHI IO YPABHEHUIO XUMHUUYECKON
peaKuny;



e TINPUMEHATH OCHOBHBIE OIEPALMH MBICIUTEIBHON NEATENBHOCTH — aHaIu3 M
CUHTE3, CpaBHEHHE, OO0O00IIeHHe, CHUCTeMaTU3aluioo, KiaccuuKaiuio,
BBISIBICHUE NPUYWHHO--CICACTBEHHBIX CBSI3€M — JUIl M3Y4YEHUs CBOWCTB
BEILECTB U XUMUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOMBI MO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHbId WU
MBICJICHHBIN );

e CIEJOBaTh MpaBUjaM MOJb30BaHUA XMUMHYECKOM MOCYJOM W J1abopaTOpHBIM
o0opyAOBaHUEM, a TAKXKe MpaBuUiaM OOpalleHus ¢ BEIIeCTBAMHU B COOTBETCTBUU
C MHCTPYKUUSIMU TO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
MOJIYYEHHUIO U COOMPAaHUIO T'a3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOW MACCOBOM J0JIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh M MPOBOJAUTH XUMHUUYECKHUE HKCIEPUMEHTHI IO
pPacIO3HaBAaHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO HHIAUKATOPOB
(makmyc, deHondTaaeuH, METUIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 kiacce npeIMETHBIE PE3yJIbTaThl HA 0230BOM YPOBHE JIOKHBI

oTpaxaTb CHOPMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHI:
e  PpACKpBIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX MOHATUNA: XUMUYECKUHI
3JIEMEHT, aTOM, MOJIEKYJIA, NOH, KATUOH, AHUOH, ITPOCTOE BEILLECTBO, CIOKHOE
BEILECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHUS,
XUMHYECKasi peaklus, XUMUYECKasi CBsI3b, TEIJIOBOM 3P deKT peakinu, MoJb,
MOJISIPHBIN 00BEM, pacTBop, ANEKTPOJIUTHI, HEDAJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT AUCCOLMAIINS, PEAKIIM MOHHOTO OOMEHa, KaTalu3aTop,
XUMHYECKOE€  paBHOBecHe, oOOpaTUMble M  HEOOpaTUMBIE  pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, OKUCIUTEIb, BOCCTAHOBUTEIID,
OKHUCJICHHE W BOCCTAHOBIICHHE, aJJIOTPOmus, amM(pOTEPHOCTh, XUMHUYECKas
CBA3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAs), KpUCTAJNINUECKas pemETKa,
KOpPpO3HUsl METAJUIOB, CIUIABBI, CKOPOCTh XMUMHUYECKOW PEAKUUU, MNPEIEIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;
e  WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKMX TMOHATHU U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;
e  HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY [UIsI COCTaBJICHHUS (Qopmy
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;
e  OINpEIENATHh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMHUUYECKUX DIEMEHTOB
B COCIMHEHHMAX PAa3JIMYHOIO COCTAaBa, MNPHUHAMICKHOCTh BEUIECTB K
OTpEeNICIEHHOMY KJIACCY COCAMHEHHM 10 (OopMyiaMm, BUJ XUMUYECKON CBS3U
(KOBaJI€HTHAs, MOHHAsl, META/NINYECKas) B HEOPraHUYECKUX COCJAUHEHUSX,
3apsi MOHA 10 XUMHUYECKOH (opMysie, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKNX COCAUHEHMM, TUIl KPUCTAUINYECKOW PEIIETKH KOHKPETHOIO
BEILECTBA,;



e packpseiBaTh cMmbica llepuonndeckoro 3akona JI. W. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONUChIBAaTh U  XapaKTepU30BATh
Tabinunyto (opmy Ileproguyeckoil cHUCTEMBl XUMUYECKUX HIIEMEHTOB:
paznuyarh MOHATUS «JIaBHas mnoArpynna (A-rpymma)» U «modoyHas
noarpynna (b-rpynma)», Manble U OOJNBIIME TMEPUOJbI, COOTHOCHUTH
0003HayeHus, KOTOPblE UMEIOTCS B MEPUOJUYECKON TalIMIEe, C YUCIOBBIMU
XapaKTepUCTUKaMU CTPOCHHSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M
3apsn spa, 00Ilee YUCIO0 AIEKTPOHOB U PaCIpeiesIeHHe UX MO 3JIEKTPOHHBIM
CJI0sIM), OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB 3JIEMEHTOB
U UX COEJUHEHUM B Mpeaenax MallbIX MEPUOJIOB M TJIABHBIX MOJATPYIMI C
y4€TOM CTPOEHUS UX aTOMOB;

e  KJIAaCCU(PUUUPOBATH XUMUYECKUE IJIEMEHTHI, HEOPTAaHUUYECKHE BEIECTBa,
XUMHYECKUE peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B pEAKIHU
BEIIECTB, MO TEIIOBOMY 3(P(EeKTy, MO U3MEHEHHMIO CTENEHEH OKUCICHUS
XUMUYECKUX DJIEMECHTOB);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME M creuuduueckrue XUMHUYECKHEe
CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPK/1ast OMMMCAHUE TIPUMEpPAMU
MOJICKYJISIDHBIX W HWOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peaxkiuu;

e COCTaBJISATh YPAaBHEHUS DIJIEKTPOJUTUYECKOM JUCCOLUMALNHM  KHCIIOT,
HIeJI0YENd U COJEH, MOJHBIE U COKpPAUIEHHBIE YPAaBHEHHUS PEAKUUA HOHHOIO
oOMeHa,  ypaBHEHHUs  peaklMii, MOATBEPKAAOIIMX  CYIIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXY BEIIECTBAMH PA3IMYHbBIX KJIACCOB;

e  PpACKpBIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKIUMA
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;

e IIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX TNPEBpAlICHUHA B Pa3IUYHBIX
YCIIOBUSIX;

e  BBIUHCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSIDHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMysie CoeIlMHEHUs,
MacCOBYIO JIOJIFO BEILECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOU pEaKInH;

e coOMOmaTh TpaBWia  TMOJB30BAaHHWS ~ XMMHUYECKOW  TIOCYIOW U
1abopaTopHBIM 000PYOBAaHUEM, A TAK)KE TIPABHIIA OOPAIICHHS C BEIECTBAMH
B COOTBETCTBUM C MHCTPYKIHMSAMH IO BBIIOJTHEHUIO J1a0OPATOPHBIX
XAMHYECKUX OIBITOB MO TMOJYYCHHUIO U COOMpaHWI0 Tra3000pa3HBIX BEIIECTB
(aMMUaKa u yriaeKkuclioro rasza);

e INPOBOJAUTH pEAKIUW, TMOATBEPKIAIOIIME  KAueCTBEHHBI  COCTaB
pPa3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHUA-, OPOMHUI-,



voaua-, kapOonat-, ¢ocdar-, cunukar-, cyinbdar-, THIPOKCHUI-UOHHI,
KaTHOHBI aMMOHHSI M WOHBI HW3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIHAE B
BOJIHBIX PaCTBOpPaX HEOPTaHWYECKHUX BEIIECTB;

e TMPUMEHATH OCHOBHBIC OTICPAIMH MBICIUTECIBHON JACATEIHPHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMATU3all|I0, BRISIBICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3€d — IS M3YYCHUS CBOWCTB BEIIECTB M XHUMHYCCKHX
peakiuii, ©eCTEeCTBEHHO-HAyYHbIE METOJIBl TIO3HAHUS — HAOJIIOJICHHE,
U3MEPEHHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOAa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

Buneoypoku, mpe3eHTaIuu, OJIMMITAAbI:

info@future4you.ru - Iopran HanmonaapHOH 00pa30BaTeILHON TPOrpaMMBbI
«HTEeNIeKTyalIbHO — TBOPYECKUN MOTeHIIMan Poccun»;

iInfo@aktalant.ru — caldlT AMCTAHIIMOHHBIX KOHKYPCOB U BUKTOPUH

Hogwiii ypox' info@novyurok.ru - mesxaiyHapoaHbie OIUIL — TYPHHUPBI JUTS
YYEHUKOB, KOHCTIEKTBI YPOKOB

repetitor.1c.ru ""1C: MyabTumMeaua' - penerutop on-line.
MynbTUMEUUHBIN KYpPC MIKOJIBHON XUMHUM C KOTOPBIM, €ciii y Bac HeT CD-
JMCKa, MOYKHO Mo3aHUMaThes on-line. HeoGxomuma peructpaliys, HO 3TO JIeJI0
5-tu cekyHa. Paznenbr: OcHOBBI TeopeTnueckoi xuMun. Heopranmueckas
xumusi. Oprannueckas xumus. [loaroroska B BY3. B kaxnoii rinase Kypca
€CTh MPUMEPHI U 33141 C OTBETAMH M PEIICHUSMHU.

https://infourok.ru

http://himiya-video.com/

https://interneturok.ru/chemistry/ - KYPCBbI (onnaitn-ooy4enne), TECTDI,
OJIMMITNAIbI, BULEOYPOKHU, BUBJIMOTEKA

MarepuaJbl 1Jisi KOMIBIOTEPHOI0 TECTUPOBAHUSA M JJISI IOATOTOBKH
Kk ' UA o xumum:

http://school-collection.edu.ru - ExuHas koajieknus nu@poBbIX
00pa3oBaTeJIbHBIX PECypcoB

Sdamgia.ru — oGpa3oBaTenbHBIIA MOPTANT JUIS TIOATOTOBKH K dK3aMEHaM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro
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Ayauo (BUIe0) MaTepuaJbl:

CD-ROM: 6ubnuoTteka 351eKTPOHHBIX HArISIAHBIX TocoOuid. Xumust (Ha 10
JMCKax),

CD-ROM : BupryanbHas xumMuueckas 1adbopaTopust

CD-ROM : snexktponnoe npunoxenue (DVD) k yueOuuky Pymsutuca I'.E.,
@enpamana O.I°

JJIeKTPOHHBbIE OMOJINOTEKN:

http://www.alleng.ru/ - Dnekrponnas OubIMOTEKA YIeOHOW JTUTEPATYPHI

http://chemistry-chemists.com/Libraries. = — »aiekTpoHHas OHOIHMOTEKA TIO
XUMHH, PUKKE.
http://windows.edu/ru__-__«EauHoe oOKkHO jgocTyma K 00pa30BaTeIbHBIM

pecypcam» (OecruraTHas dJIEKTPOHHAs OMOIMOTEKA)
http://www.chem.msu.su/rus/elibrary/ - snekrponHass OuOIMOTEKa Y4eOHBIX
MaTEepUAJIOB TI0 XUMHH

http://www.nehudlit.ru/books/subcat352.html - HEXY10’KECTBEHHAS
oubnuorexa. Xumus

Oo0pa3oBaTesibHbIE PeCypPChbl CETH UHTEPHET:

«Eaunast komtekius mudpoBeIX 00pa3oBaTelbHbIX pecypcoB» - http://school-
collektion.edu/ru

«DenepallbHBI HHCTUTYT MEIarornuecKux u3Mepenuin» - http:// www.fipi.ru
«DenepanbHbIi EHTP HH()OPMAIMOHHBIX O00pPa30BATEIBHBIX PECYpPCOB» -
http://fcior.edu.ru

https://proshkolu.info —«JnexrpoHHOe MepruoaMYECKOS U3TaHUE»

college.ru - pazaen "OTKpbITOro Koexxka'" mo xumuu. On-line
TECTUPOBaHUE (HEOOXOIMMa PETUCTPALIHS).

school-sector.relarn.ru - CalT cOnepKUT TEKCTOBbIC U TpaUIeCKue
matepuaisl ( sSchool-sector.relarn.ru ). Bce 3t marepualibl pa3MenieHsl U 10
anpecy -informika.ru
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