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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 0O XUMHUM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil mporpammbl
BOCIIUTAHUS U C YUYETOM KOHIIEIUYU MPENoJaBaHusl y4eOHOro npeameTa « XUMHUs
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T NPEJCTaBICHUE O LENsAX, OOIIEeH cTpaTeruu
0Oy4eHHUs1, BOCIIUTAHUS U PA3BUTHUSL 00YHAIOIINXCS CPEJCTBAMU YU€OHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIBHOE peaMETHOE coJiepKaHue,
MpeayCcMaTPUBAET pacCIpeeieHue €ro IO KiaccaM U CTPYKTypUpPOBAaHHUE IO
pasjesiaMm U TeMaM MPOTPaMMbI 110 XUMUHU, ONIPEACIISIET KOJTUYECTBECHHBIC U
KaueCTBEHHbIC XapaKTePUCTUKHU co/IepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS XHMHUU C YyU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOrOo Ipollecca, BO3PACTHBIX
0COOEHHOCTEW  O00yYaroluXcsi, OIpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOU
MpOoTrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHUMN K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEW U3y4YeHUs TpeaAMEeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JIEATENIbHOCTH O00YyYarolerocss Mo OCBOCHUIO
y4eOHOTr0 Co/Iep)KaHMs.

3HaHWE XWUMHH CIY>)KHT OCHOBOM is (OpMUPOBaHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MnpeACcTaBiICHUl O MaTepUaIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (GopmMupyeMmble XUMHUEH MPEACTABICHHUS O B3aMMOIPEBPAIICHUSX
SHEPruu W 00 DSBOJIOLMHU BEIIECTB B MPUPOJIE, O MyTSAX pEHICHUS TJI00aTbHbIX
npo0JieM yCTOMYMBOTO Pa3BUTHUS UYEJIOBEUECTBA — CHIPHEBOM, DHEPTreTUUECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3alliii  BO3MOXKHOCTEH 1T CaMOpPa3BUTHS W
(bopMUpOBaHUS KyJIbTYpPbI IHYHOCTH, €€ 00I1el U GyHKIIMOHATHHON TPAMOTHOCTH;
BHOCHT BKJIaJ] B JOPMUPOBAHUE MBIIIUICHUS] W TBOPUECKHUX CITOCOOHOCTEH
06yqa}01111/1xc;1, HaBBIKOB HX CaMOCTOSTEIbHOM y‘-IG6HOI>i ACATECIIBHOCTH,
OKCIICPUMCHTAJIBHBIX M HCCJIICIOBATCIILCKUX YMGHHﬁ, HCO6XO,Z[I/IMBIX KaK B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOMN JICSITEIBHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAyYHOTO MBIIUICHHS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJIsI1a Ha €IMHCTBO MIPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBlieHWS B OOyYE€HWHM XUMHUU OOECIIEUMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro mpeamMeTa, KOTOpbIM  SIBISETCS  IENaroruyecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarie €
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX MOHSITHH XMMHH, OCHOB
HEOPraHMYEeCKOM XUMHM M HEKOTOPBIX OTACJIBbHBIX 3HAYMMbBIX MOHATHHI
OpraHUYECKON XUMUHU.

CtpykTypa coiepkKaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOIro mnoaxoja k €€ uzydeHuro. ColiepaHu€ CKIIAIbIBACTCS U3 CUCTEMBbI
MIOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMHUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX NPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUHU aTOMA U XUMUYECKOM CBSI3H;

— MpeJCTaBICHUN 00 ANEKTPOTUTUUECKOMN TUCCOIMAIIMN BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJIHOTO
YPOBHS K JIPyrOMYy, BBITIONHSSA (DYHKIUU OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEM MPAKTUUYECKOTO MPUMEHECHUS W TOTYyYECHUS
U3y4aeMbIX BEILIECTB.

OcBoeHue TmporpamMMbl 1O XHMHH CHOCOOCTBYeT  (HOPMHUPOBAHUIO
IIPEJCTABJIECHUS] O XUMUYECKOM COCTABJISIONIEN HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOAbI, LIEHHOCTHOTO OTHOLICHWS K HAyYHOMY 3HAHHUIO H
METOJlaM MO3HAaHUs B Hayke. M3ydeHWe XUMHM MNPOUCXOIUT C MPUBJICYECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEeOHBIX mMpeaMeToB: «OKpYyXKarolUUid MUP»,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy w3yyeHWHM XUMHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUKA OCHOB
XUMUYECKON HAayKH KaK 00JacCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU
JNEATEIBHOCTH 4YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaua y4eOHOrO mpeamMeTa COCTOUT B (DOPMHUPOBAHUU CHUCTEMbI XHMHUYECKHX
3HAHUU — BaKHEUIUX (PAKTOB, MOHATUMN, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYMHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HW3YYCHHHU BEIECTB U
XUMHUYECKUX peakinid, B GOPMHUPOBAHUM U PA3BUTHUU MO3HABATENIBHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATENbHOW U Y4eOHO-HCCIIEIOBATEIbCKOM
JESITeIbHOCTH, OCBOCHHM TPaBUJ OE€30MacHOr0 OOpalleHHsl C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HMU.

[Tpu u3yyeHNN XMMHUU HA YPOBHE OCHOBHOTO OOIEro 0Opa30BaHUSI Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE 1IN, KakK:

— (dopMupoBaHUE MHTEUIEKTYyaJbHO pa3BUTONW JMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY NPUHSATHIO PEIICHHIA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHHs HA CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOyyaromuxcsi K CaMOCTOSITEJIbHOM IO3HABaTENIbHOM NEATEIbHOCTH, HAayYHBIM
METOJaM TMO3HaHUA, (GOPMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEW K
XUMHH;

— o0ecreueHne yClIoBH, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00YYaIOINUMUCS
OMbITa PA3HOOOPA3HOMN JIEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJTFOYEBBIX KOMIICTCHIIN), WUMCIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJOB JCSTEIBHOCTH;

— ¢opmupoBanue oOmelH (QYHKIMOHATLHOM M  E€CTECTBEHHO-HAYyYHOMU
IPAaMOTHOCTH, B TOM 4YHCII€ YyMEHUM OOBSICHATH M OILICHUBATh SIBICHUS
OKPYXaIOUIEr0 MHPA, HUCIIOIb3Yys 3HAHHUS W OIbBIT, MOJYYECHHBIE MPU HU3YUEHUH
XUMUU, TPUMEHSATh UX MPU PEUICHUU MNpoOJieM B TMOBCEAHEBHOW JKU3HU U
TPYJOBOM AEATEIbHOCTH;

— (¢dopMupoBaHre y OOydYarOIUXCd T'YMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSl ILEHHOCTH XUMWYECKUX 3HAaHUN JUIsi BBIPAOOTKH DKOJIOTHYECKHU
11eJ1eCO00pa3HOr0 TOBEJEHUsT B OBITY W TPYAOBOW JESATEIBHOCTH B IENAX
COXPaHEHHMs CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMUTAHUIO HAa OCHOBE YCBOEHHS OOIIEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIS M HAMPABICHHOCTH JAabHEHIIIETO
00yueHus.

OOwiee YMCIO YacoB, OTBEACHHBIX JMJIi HM3yYEHUS XMMHUU Ha YpOBHE
OCHOBHOT0 0011ero o0Opa3zoBanusi, cocrapisier 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

IIpakTnuyeckue u JiadopaTopHbie padoThl, a TAKKE JEMOHCTPALMH HA
YPOKax MNPOBOAATCS MMEKIUMCH 000pyA0BaHHEeM Ka0MHETa XUMMHU M LIEHTPa
«Touka Pocray». Ilpu npoBeaeHMH ONBITOB HCIOJb3yeTCHd XUMHYECKas
Jaboparopus ueHrpa «Touka Pocray.



COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poiib XuMHUM B KU3HU 4Y€JIOBEKA. XUMUSA B CUCTEME HAYK.
Tena wm BemecrBa. PU3NYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsTHe 0 MeToax MO3HAHUSI B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas ¢opmyrna. BaleHTHOCT aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs —Macca.
OTHocuUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMHUYECKOTO AJIEMEHTa B
COEIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsA3b KOJIUYECTBA,
MacChl W 4YHUCIA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHUMN.

Du3NYeCKUe U XUMUYECKUE SIBIICHUS. XUMUYECKasl peakius U e€ MpU3HaKu.
3aKOH COXpaHEHHUsS MacChl BelEeCTB. XUMHUYECKHe ypaBHeHus. Kiaccudukanus
XUMUYECKUX peaKIuil (COeTUHEHNs, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0M, mpaBuiiaMu pabOThl B Ja0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3UYECKX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOJIOJCHUE
¢usnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTOM) SBJICHUM, HAOIIOICeHUE U
OTMHUCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peaKkiui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE THAPOKCHUIA
Menu (I1) mpu HarpeBanuu, B3auMoOJICUCTBUE Keie3a ¢ pacTBopoM coiiu meau (1),
U3Y4YCHHE CIOCOOOB pPA3JCICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBaHUE,
BBITIApUBAHUE, JUCTUIUISIUS, XpoMaTorpadus, mpoBeecHNE OYUCTKU MOBAPEHHON
colv, HaONIOJEHWE W  ONUCAaHWE  pEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(1IapocTepKHEBBIX ).

BaxHeliue npeacTraBuTe] 4 HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aineMeHT W MpocToe
BemiecTBO. HaxoknmeHnue kucimopoma B Tpupojae, (U3HMYECKHE W XHUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kucnopoaa. CriocoOsl



MOJIYYCHHS] KHUCJIOpOJa B JiIabopaTopuu U MNpombinuieHHOCcTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJUTOTpoIHas MOAU(PUKALIMS KUCIOPOIaA.

TennoBolt 3¢h(dEeKT XUMUYECKOM peaKkIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U JHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yrojlb M METaH. 3arps3HEHue
BO3/yXa, YCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — nsnemeHT um mpocrtoe BemecTBO. Haxoxnaenue Bomopona B
npupoae, Gu3MYecKkne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonydenus. Knemorel u comu.

MonsipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pacrBopurenb. PacTBOpSL
HacelllieHHBIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B Ipupoie U B )KM3HH YelloBeKa. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanuys
OKCHJIOB:  cojieoOpasytoniue (OCHOBHBIE, KHCIOTHBIE, amM{pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oOkcuaoB. PU3NYECKHME M XHUMHYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanus. Kiaccupukanuuss ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHui. du3nyeckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukarus kucior. Homenknatypa kucnor. Ousznyueckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psinm aktuBHoctn MetauioB H. H. bekerona.
[lony4yeHne KACIOT.

Conu. HomeHknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tomyuyenue couen.

I'eneTnyeckas CBs3b MEXKY KIACCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENCIICHUE COJEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOPOJAa, HAOJII0JEHUE
B3aUMOJICMCTBUSL BEILIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
ONMKMCAaHUEe WX CBOICTB, MOJy4Yy€HUE, COOMpaHUE, PACMO3HABAHHE U H3YUYEHUE
CBOMCTB BoJIopoja (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCITOJIb30BAHUE BUCOMATEPUAIIOB), HAOMIOJCHUE OOPa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIIEJOBAaHUE OCOOEHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJECHUCTBUE BOJABI C METAJJIAMU
(HaTpueM U KanblueM) (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUATIOB),



UCCJIeIOBAHUE OO0pa3lOB HEOPTraHMYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/ICHNE U3MEHEHUSI OKPACKU MHANKATOPOB B PACTBOpPAX KHUCIOT U IENIOYEH,
u3ydyeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajulaMH, pEeakUuil HEUTpan3aluH, IOJIYyYEHHE HEPACTBOPHMBIX
OCHOBAHHUI, BBITECHEHHE OJHOT0 METaJUla JIPYTHMM W3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxkHeWmme Kiaaccbl HEOPraHMYECKUX
COCIMHEHUI.

IHepuoauueckud 3axkoH u Ilepuoauyveckass cucreMa XUMHYECKHUX
ieMenToB JI. U. MenpgeneeBa. CtpoeHue aTomMoB. XMMHYECKAsi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KiIacCU(UKAIMU XUMHYECKUX 3yieMeHTOB. [loHatue o
IpyImnax CXOJHBIX SJEMEHTOB (IIEJIOYHbIC U IIeJI0YHO3EMEIIbHBIE METAILIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIE OKCU/IBI
Y TUAPOKCUJIBL.

[lepnonnueckuit 3axoH. [lepuonnueckas cucrema XMMUYECKUX dJIEMEHTOB /1.
N.  MenneneeBa.  KopoTkomepuonHas ¢ JJIuHHONEepuoAHas  (HOpMbI
Ilepnogmueckon cucteMbl XuMudeckux 3nemeHToB /. Y. Menneneesa. [leprnonsl
U rpynnbl. OU3NYECKUN CMBICI ITOPSAKOBOIO HOMEpA, HOMEPOB IIEpUOAA U
TPYMNIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3oTtonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckout cucrembl . M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHUSl pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CHCTEMBbI XUMUYECKUX
DJIEMEHTOB I pa3BUTHs Hayku W npaktuku. . M. MenneneeB — yd€HbIl U
rpakIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (mosisipHass W HEMOJIApHAs)) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccel okucieHuss U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnRepuMeHm

U3ydeHue oO0pa3IloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBHE
TUJIPOKCHAA LHMHKA C PAacTBOpaMU KHUCJIOT M WIETOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3noKeHusl, COSIUHEHHUS).

Meosicnpeomemmnule ceazu



Peanuszanuss MeXNpeIMETHBIX CBS3€M MpU W3YYEHHM XMMHM B 8 Kilacce
OCYIIECTBJISIETCS 4epe3 MCIOJb30BaHUE KaK OOMIMX €CTeCTBEHHO--HAyUHbIX
MOHATHUM, TaK W MOHITHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTICIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJlW3, CHUHTE3, KIacCHU(pHUKaIus, MEPUOJUIHOCTh, HAOIIOIACHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBICHHE.

®usuka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PAJANOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ra3, (GU3NYECKUE BEIUYHHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruzapocdepa, MHUHEpabl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbI€, TOIIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemrecTBo M XMMHYECKasA peaKkuus

[lepnonnueckunii 3akoH. [lepuonnueckas cucremMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTA B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUONOB, KalUsl, KaldblUUs M HX
COCIMHEHH B COOTBETCTBHM C IIOJIOKEHHUEM »JJeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJbl XUMHUYECKOM CBS3H. THUIBI KPUCTAILIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJla XUMHYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIECTB, OTHOCALIMXCS K pa3JIMYHBIM KJAcCaM HEOPraHWYECKHUX
COCIMHEHHI, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakuui 1o pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TemioBoMy 3¢ddexTy, 1o
M3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHUYECKUX AJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYacTHIO KaTaiau3aTopa). DK30- U SHJIOTEPMUUYECKHE PEaKluu, TEPMOXUMHUUECKHE
YpaBHEHHUSI.

[TonsiTue 0 cKOpoCTH XuUMHUYecKoM peakuuu. lloHsTHEe 00 0OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX U TIeTepOreHHBIX
peakuusx. [lonarue o karammse. [lostne 0 xumuueckom paBHoBecun. DakTopsl,
BIMSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKIUMH M II0JO0KEHWE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIIUTENHEHO-BOCCTAHOBUTEIbHBIEPEAKIIMH,AIEKTPOHHbIOAIaHC
OKHUCJIUTENbHO-BOCCTaHOBUTENbHOMpeaknu. CocTaBiIeHUEypaBHEHUH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM €  HMCHOJIb30BAHMEM  METOJIA
AJIIEKTPOHHOTO OanaHca.

Teopus PNEKTPONUTHIECKON JUCCOUUALNN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M IUCCOLMALMM BEIIECTB C PA3IUYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHHUs peakuuid. CBOHCTBa KHUCIOT,
OCHOBaHMI W cOJell B CBETE MPEACTABICHHH 00 3JIEKTPOJIUTHUYECKOU
nucconnanyu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAUIOB U HEMETauoB (rpadura M anmasza), CJIO0KHBIX BEIIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakluuu
OT BO3JCHCTBUS pa3aUYHbIX (HAKTOPOB, MCCIEAOBAHUE 3IIEKTPOIIPOBOJHOCTH
pacTBOPOB BEHIECTB, IpoLecca AUCCOLMALNHA KHCIOT, WIENOYEed W COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME BHUAEO MAaTEPUAJIOB), IPOBEJIEHUE  OIIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  MPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — IPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropeHue, peakluy pas3iokKeHHs, COEINHEHUs), pacllo3HaBaHUE HEOPraHWYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTausibl 1 X cOeITMHEHUS

OOmiast xapakTepucTHkKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue M (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NpPUMEpEe  XJjopa
(B3aMMOJEHCTBHE € METallaMH, HEMEeTalllaMH, WIeno4amu). XJIOpOBOAOPO/I.
ConsiHass KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOpPOBOAOpPOJA HAa OPraHM3M 4YeJoBeKa. BaxHenmme XJIOpUAbl U X
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3nueckue CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHbIE MOIU(DHUKALIMN KUCIOPOIa
U cepbl. XUMHUYECKUEe cBoicTBa cepbl. CepoBOAOpOA, CTpoeHHUE, (U3HMYECKUE U
XUMHUYeCKue CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHJOB.
Cepnas kwmciiora, (HU3MYECKHE W XUMHUYECKHE CBoHcTBa (oOmue Kak
OpeiCcTaBUTENd Kiacca KUCIOT M crneuuduueckue). XUMHYECKUE pEaklHH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CIOC00a MOJyYEeHHsS] CEPHOW KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS PEaKLIMs Ha



cynbdar-uoH. HaxoxnaeHnue cepbl U €€ COCAMHEHUN B MpUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIMHEHUAMH Ccepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCIpPOCTPAHEHHE B MPUPO/E,
du3nueckre U XuMuueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €r0
¢uznyecKkue U XUMHUYECKHUE CBOMCTBA, OJTyYeHHe U nmpuMenenue. Coiu aMMOHMUS,
ux pU3NUECKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHUS. A30THasi KHCIIOTa, €€ MoilyueHue, (PU3HUecKrue M XUMUYECKHUE
CBOMcTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT W cHenuduyueckue).
Hcnons3oBaHWEe HUTPATOB M COJIEM aMMOHHUS B KAayeCTBE MMHEPAIBHBIX
yoopenuil. XuMHUECKOe 3arpsi3HEHUE OKPYXKarolleil cpeibl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3/JyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHele Moaupukamuu ¢ocdopa, (u3MUECKHMEe M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dhochopHas kucnoTa, PU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyyenue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATIBHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 31emMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHUSA.  YTIEpod,  aJUIOTPONHbIE
MoIU(UKALMK, PaclIpoCTpaHEHWEe B TNPUPOJE, (PU3MUECKHE U XUMHYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
(¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rinobanbHOTO TOTEIJICHUS KIMMaTa, MMApHUKOBBIN
addekT. YroapHas KUCIoTa U €€ COoM, uX (PU3NIECKHEe M XMMHUYCCKHE CBONCTBA,
noimyyeHue M npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne kKapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHaUabHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHUIICH, TaHOJI, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, NPUPOAHBIA Ta3, HePTb),
MPOJYKThl UX mepepaboTku (OEH3WH), UX POJIb B OBITY M MPOMBILIIECHHOCTH.
[ToHsiTHE O OMONIOTMYECKN BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBojaax — U ux
poiM B KM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUuX W
HEOPTaHUYECKUX COCIMHCHUU.

KpemHuuii, ero @usnueckue M XUMHUYECKHE CBOMCTBA, MOJyYE€HUE U
npuMmenenue. CoenuHeHHs KpeMHusi B mpupoae. OOmme mnpencraBieHus 00
okcuse kpemaust (IV) u kpemHueBoit kucinote. CUIUKAThI, UX HCIOJIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeilne cTpouTenbHble MaTepUalbl: KEpaMuKa,



CTEKJIO, LIEMEHT, OCTOH, keyie300eToH. [IpobaeMbl Ge30MmacHOro MCIOIb30BaHUs
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepuUMenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAMOIHE (U3MUECKHE W XHUMHYECKHE CBONCTBA
TaJIOTEHOB U WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BaHHWE BHUACOMATEPUATIOB),
O3HaKOMJIeHHE ¢ oOpa3lamMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMIJICHHE C
oOpaslaMu  cepbl M €€  COCIMHEHUAMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHNE Tpoliecca OOYTIIMBaHUS caxapa IO JAeHCTBUEM
KOHILICHTPHUPOBAHHON  CEPHOM  KHUCJIOTBI, H3Y4YEHUE XHUMHYECKUX CBOICTB
pa30aBIEHHON CEPHOU KUCIOTHI, IPOBEJICHNE KAaUECTBEHHOM peaKIuu Ha CyJb(aT-
WOH U HaOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
CBOMCTBaMH a30Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (PochHOpHBIX ya0OpeHUid, MOIydYeHHE,
coOupaHue, paclio3HaBaHWE W M3Y4YEHHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (ocdar-uoH U u3ydyeHue MpU3HAKOB
MX IPOTEKAHHUsI, B3AMMOJACHUCTBAE KOHIEHTPUPOBAHHOM a30THOU KUCJIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), N3y4YCHUE Mozenen
KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJIy4eHHE, COOMpaHue, PACIIO3HABAHUE U H3YyYEHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEJICHHE KAYECTBEHHBIX peaklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U M3YyYCHUE TPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
OPOAYKIMENH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaiibl 1 MIX COeTMHEHUS

OO0mmast xapakTepuUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux mnoJyiokeHus B llepuogmueckor cucreme xumuuyeckux siemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtainyeckas CBs3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHYECKUUA  Psif
HanpsDKeHU MeTaiuioB. OU3nyecKkre U XUMUYECKHUE CBOMCTBa MeTaiioB. Oomue
CIIOCOOBI TIOy4YeHUs: MeTauioB. [loHSATHE O KOPpO3WHM METaIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT kopposuu. CiuiaBel (CTajib, YYTyH, JIOPaTIOMUHUN,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[[lenounbie MeTauibl: MojiokeHue B Ileprogudeckol cucTeMe XUMHUECKUX
anemeHToB /. 1. MeHnaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXICHUE B IPUPOJE.
®u3nuecKre U XMMHYECKHE CBOMCTBA (Ha MpuMepe HaTpud U Kanusi). OKcuabl u



TUAPOKCUIBl HATpus MW Kanusa. lIpuMeHeHue MIeIoYHbIX METAUIOB M HUX
COEIMHEHUM.

[IlenoyHo3eMeNbHBIE  METAUIBI  MarHud W KaJdbLWi: MOJOXEHHE B
[Tepuonnueckon cucreme xumudeckux aneMeHToB /. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOX/JIeHUE B npupoae. Pu3nyeckue u XMMUYECKUE CBOMCTBA MarHusl
u Kanbiud. Baxuelme coeuHEHNs KaIbLUs (OKCUT, TUAPOKCHU, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJFOMUHHI: TI0JI0OkKEHUE B [lepnoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxoKICHHE B mpupone. Pusndeckue u
XUMUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOICTBA OKCUAA M THIPOKCHUAA
AJFOMUHMUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XuMAYECKUX 31eMeHTOB /1.
N. MenpgeneeBa, CTpoeHHE aroMa, HaxoXAeHUE B Ipupone. Pusnueckue u
XUMUYECKHEe CBOMCTRA kene3a. OKCUIbI, TuAPOKCcH bl U cou xkenesa (I1) u xenesza
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMHU, U3YYEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO WHCIOJB30BAHUE BHJIEOMATEPHAIIOB),
VICCIIEIOBAHNUE CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHHUS XKele3a B KUCIOPOJIE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIIOB), MPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIM HA MOHBI: MarHus, KajablHs, aTIOMUHUS, [UHKA, KeEe3a
(IT) u xxeneza (I11), menu (I1), HaOmOEHUE M OMMCAHKE TTPOLIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpUs, KaJlus W Kaiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHUAA AITFOMUHUS
Y TUJIPOKCUJA IUHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «BaxuHenme
METaJUIbl U KX COCTUHEHUS».

XuMHS M OKPYKAKOLIAA cpela

BemecTtBa m marepuansl B NOBCEIHEBHOM JXKM3HU 4eJOBEeKa. be3zomacHoe
HCIIOJb30BaHME BEILIECTB U XUMUUYECKUX peakiuil B ObiTy. [lepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleld cpesbl (MpelesibHas JO0MyCcTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHr 3K0JIOTHYECKUX
npoosieMm.

Xumuueckuii IKChepumenm:

n3ydeHue o0pa3iioB MaTepHaIoB (CTEKIIO, CIUIABBI METAJIOB, TIOJIMMEPHBIC
MaTepuabl).

Meosicnpeomemmnule ceazu



Peanuzanus MeXNpeAMETHBIX CBSI3€M MpU M3yYEHUH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSTH, TaK U TOHATUHN, SBJSIOUINXCSA CUCTEMHBIMHU JJIsI OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAYyYHbIE TOHATHA: HAYYHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DJEKTPUUYECKUN 3apsij, MNPOBOIHUKH,
MOJIYIIPOBOJTHUKH,  JOUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CIuiaBbl, (PU3MUYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorusi: ¢otocunres, apixanue, Ouochepa, d3KOCHUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, ruapocdhepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
HOJIC3HBIE HCKOTaeMbIE, TOILIIUBO, BOJIHBIE pecypchl.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUS IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOCHHMS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTalOTCS B XOJle OOyYeHMs] XMMHUU B €IMHCTBE y4eOHOU u
BOCIIUTATENBHOU NEATEIbHOCTA B COOTBETCTBUH C TPAJIULIMOHHBIMU POCCUNCKUMU
COLMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMUA B
oOllecTBe MpaBWJIaMU U HOpPMaMHU IMOBEJEHUS U CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUSsI, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOy4YarOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALM W
paclIMpEeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHWMAaHUs 3HAYEHUS XUMHUYECKOM HAYKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTHU BIIAJIETh JOCTOBEPHOW HHQoOpmMaruenn o
IIEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rPasKIaHCKOT0 BOCTIMTAHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MpPaBWJIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW W JAPYTUX  BHUAAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JIEATEIBbHOCTH TpHU
BBITIOJIHEHUN YYE€OHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHIMOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3J[aHUU YUYEOHBIX TPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHHIO
M B3aMMOIIOMOIIM B TIpoLecce I3TOM Y4YeOHOW MAESTENbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEACHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TMO3ULUH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOU PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIIOIIME
OCHOBY I TIOHUMAHHS CYIIHOCTU HAyYHOW KapTHUHBI MHUpa, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpPa3BUTUSI TPUPOABI, B3aUMOCBS3SX YEIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUMW 1O
XUMUH, HEOOXOIUMBIEC IIJII OOBSICHEHUs] HAOIIOJAaEeMBbIX MPOLIECCOB M SIBICHUH,
MO3HABATEIbLHON, MH(POPMAIMOHHONW M YMTATEIBCKOW KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHOM PabOThI C yUeOHBIMU TEKCTAMHM, CIIPABOYHOM



JUTEPATYPOM, JIOCTYNHBIMU TEXHUYECKUMH CpPEICTBAMH HMH(GOPMAIIMOHHbIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHUIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3oBaHMIO, MPOEKTHOM U  HUCCIEI0BATEIbCKOU
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH W YPOBHSI OOy4€HUS B
JlaJIbHCUIILIEM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBBSI:

OCO3HAHHWE IIEHHOCTU JKU3HHU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOT0Jisl, HAPKOTUKOB, KYpPEHHUS ),
HEOOXOUMOCTH  COONIOJICHUSI TMpaBwil 0€30MacHOCTA TNpU  OOpalieHUuH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YyUECHUIO npodeccuit u Tpyaa pa3iuuyHOro poja,
YBaXEHHE K TPYyAYy M pe3ylibTaTaM TPYAOBOWU NEITEIbHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIBHOU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHusl C YYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEN,
yCcHemHon npohecCuOHaTbHON AESITEIbBHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHH,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(hecCUOHATBHOM Ccpeie;

6) 3K0JIOrH4eCcKOr0 BOCITUTAHUSI:

HKOJIOTMYECKH 11€J1eCO00pa3HOE OTHOILIECHHE K TMPUPOJAE KaK HCTOUYHHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHHUE LIEHHOCTH 3JJ0POBOTO U
O6e3zomacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3UecKoMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBui O€30MacCHOTO TMOBEJNEHUs TMpu paboTe C BelecTBaMHU, a TakkKe B
CUTYyalUsX, yTPOKAIOIINUX 310POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKaIOWIEeW MTPUPOTHON CPEAOU, JISI TIOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HaHUS TIJ00aIbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM U MyTeW MX PEIICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeaMETHBIX pe3yJIbTaTOB BBIJACISIOT 3HAUYUMBIC JIJIs
dbopMupoBaHUsS MHUPOBO33PECHUSI OOIICHAy4YHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIUII, TUTIOTE3a, (PakT, cucTema, Mpolecc, SKCIIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUU U3 ITUX MPEIMETOB POPMHUPOBATH IPEACTABICHUE O IIETOCTHOM



Hay4YHOW KapTHHE MUpA, ¥ YHUBEpPCAIbHBIEC YUeOHbIC NeHCTBHs (TT03HABATEIbHBIC,
KOMMYHHUKATHBHBIC, DPETYJISATUBHBIC), KOTOpblE oOecreYnBarOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITCIBHOMY TUIAHMPOBAHWUIO M OCYIIECTBICHUIO Y4EOHOU
JESTEIIEHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUS HWCIOJB30BaTh MPHEMBI JIOTHUECKOTO MBINIJICHUS TPU OCBOSHUU
3HAHWI: PacKPhIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NpU3HAKH, YCTAHABIMBATh B3aWMOCBSI3b C JPYTMMH TOHATHSMHU), WCIOJIH30BaTh
TIOHATHUS JJIs1 OOBSICHEHUS OTICIBHBIX ()aKTOB U SIBJICHUU, BHIOMPATh OCHOBAHHS U
KpUTEPUU ISl KJIaCCU(PUKAIMN XUMUYECKUX BEIICCTB M XUMHUYECKUX PEaKIIHil,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHITH B TIPOIECCE IIO3HAHUS TOHATUS (MPEAMETHBIC U
METaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPE/ICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI dJEMEHTa), XUMHuueckas ¢opMmyna W YypaBHEHHUE
XUMUYECKON PEaKIUu — MPHU PEIICHUN y4eOHO-TI03HABATEIBHBIX 33]1a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISIBIATH W XapaKTEPHU30BATh CYIICCTBCHHBIC
PU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIUA,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBA3U U
MIPOTHBOPEYHS B U3YIACMBIX IIPOIIECCaX U SBJICHUSAX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE HCIIOIh30BaTh IMOCTABJIEHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTA
MO3HAHWA, a TakXKe B KaueCTBE OCHOBBI HJisi (DOPMHUPOBAHMSI THUIIOTE3BI TIO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

MPUOOPETEHUE OIBITA IO TUTAHUPOBAHUIO, OPTaHU3AMH W IPOBEICHHIO
VYCHHUYECKUX OKCIICPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 PE3YNbTaT, (OPMYIHUPOBATH 000O0IIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MPOJIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

YyMEHUE BBIOMpATh, aHANM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAITUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYIaEMYIO M3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHUs, CIPAaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OICHWBATh IMPOTUBOPECUYMBYIO W
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHME MPUMEHATh PA3IUYHbIE METOABI M 3aIpPOChl IIPU MOUCKE U OTOOpE
uH(GOPMALlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIs1 BBITOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPECIEHHOTO TUIIA, TPHOOPETEHUE OMbITA B
o0JacTl MCHOJb30BaHUS HUH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOWpAaTh ONTUMATIBHYIO (hOpMY TpeacTaBICHHUS HH(OPMALIUU U
WUTIOCTPUPOBATh pEIIAeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHME HCIOJb30BaTh M aHAJU3UpOBaTh B Mpolecce YydyeOHOW W
HCCIIEIOBATENIbCKON NIeATEIbHOCTH MH(POPMAINIO O BIMSHUM MPOMBIIIJICHHOCTH,
CEJIBbCKOI0 XO35IMCTBA M TPAHCIIOPTAa HA COCTOSTHUE OKPYKAloLIEeW MPUPOIHOU
Cpebl.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WIM) IHUCKYCCHUH) TIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NPEACTaBIATh  IIOJYYEHHBIE  PE3YJIbTAThl  I[03HABATEIBHOU
NEeATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JellaTb IPE3CHTALUI0
pE3yJIbTaTOB BBINOJIHEHHUS XUMHUYECKOTO SKCIIEpUMEHTA (Ja0OpAaTOPHOTO OMbITA,
71a00paToOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO IPOEKTA);

YMEHHsSI y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIbHOM WM HCCIENOBATEIbCKOM  JIEATENBHOCTH  IIPU  PELICHHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHUSA
no3uuil (o0CykaeHusi, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD), KOOPAWHALIMS
COBMECTHBIX JCHCTBUM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KauyecTBa
BBINIOJIHEHHOHN pabOoThI U JpyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHUE CaMOCTOATENIBHO OIPEAENATh LEIN AEATEIbHOCTH, IUIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeNbHOCTh, BBIOMPATh Hanboiiee 3(h(PEeKTUBHBIE CLIOCOOBI PEIICHHS YUEOHBIX U
MO3HABATENIbHBIX 3a/Ja4, CaMOCTOATENIbHO COCTaBIIATh WU KOPPEKTHUPOBATH
IPEIJIOKEHHBIA AJITOPUTM  JIEMCTBUM IPU BBINOJHEHUM 33JaHUM C YUYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pe3yJibTaTa 3asiBJICHHON LEIH, YMEHHE
UCI0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble€ B YCJIOBUM 3aJJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PE3yNbTATOB MO OCBOEHUIO 005S3aT€IbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enepalibHONM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEGHHBIE 00YYaIOIIMMUCS HAyYHbIEe 3HAHUS, YMEHUS U CIIOCOObI



nercTBuil, crnenuduyeckue I8 NpeaIMeTHOM obnactu  «XUMHUS», BHUJIBI
NEATeIbHOCTH 1O  TOJYYEHHUIO HOBOTO  3HAHUA, €ro HHTEPHpETaluH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xonIty 00yuenus B 8 kijiacce mpeaMETHBIC PE3YIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PACKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKUX TMOHSITHUN: aTOM, MOJIEKYJIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsl XMMHUYECKOTO AJIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHb
OKHUCJICHUSI, XUMHUUYECKasi peakius, KiacCU(UKAIUS peaKIui: peakiuu
COCAMHEHUS, PEaKIUU pPa3JIOKEHUs, PEAKIMU 3aMElICHUs, pPEaKIuu
oOMeHa, K30~ ¥ SHJOTEPMUUYECKHE PEAKIIUU, TETUIOBOU IP(HEKT peakiiuu,
AIpO aToOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOUTab, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJISIpHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, pPacTBOp, MaccoBasi JOJIsI BELIECTBA
(TIpolieHTHAsl KOHIICHTpAIsi) B pacTBOPE;

e WUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUN U
IPUMEHSTH 3TU NOHATHUSA IPY ONMMCAHUH BEUIECTB U UX MPEBPAILLICHUIA;

e HCIIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS (HOpMy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEACIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMUSIX,
CTENeHb  OKUCIICHMS  JJIEMEHTOB B  OWMHApHBIX  COCIUHEHMUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMpPEACIEHHOMY KJIAcCy COCAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOM CBsi3u (KOBaJ€HTHas W HWOHHAas) B
HEOPraHUYECKUX COSIUHEHUSIX;

e packpeiBaTh cMbichn llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuonuueckoit cucreme,
3aKOHOB COXPaHEHHWsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

e OINHKCHIBATH W XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CUCTEMbl XHUMHYECKHUX DOJIEMEHTOB: pa3inuaTh TOHSATUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymnmna)», mansie u
OoJIbIIINE TIEPUOJBI, COOTHOCHUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnmune «llepuomuueckass cucteMa Xumudeckux osnemeHtoB J[. .
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 00IIee YUCIIO FIEKTPOHOB
U pacripe/ieNIeHue UX MO IEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBY YYaCTBYIOIIMX B PEaKIUU
BEILIECTB, O TEIIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Iasi OMMCAaHUE TPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIL;

MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XHUMHUYECKUX TMPEBpaAIleHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISAITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOro »JJeMeHTa 1o (opmyie
COEMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSTH OCHOBHBIE OTIEPAI[UU MBICITUTEIBHOMN AESTEILHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMAaTU3aluIo, KIacCUPUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€H — 11 M3y4EHUS CBOMNCTB
BEUIECTB M XHMHUYECKUX PpEAKIUH, eCTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOJCHUE, W3MEPEHHE, MOJEITUPOBAHHUE, HKCIICPUMEHT
(peanbHBII ¥ MBICJICHHBIN);

CIEIOBAaTh  IpaBWJIaM  I[OJIb30BAHUSA  XUMHUYECKOM  TOCYJIOM W
nabopaTOpHBIM  000pYJIOBaHHMEM, a TaKXe IMpaBuUjaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSMHU TIO BBIIOJTHEHHUIO
JTa00pATOPHBIX XUMHYECKUX ONBITOB MO TMOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
pPAaCTBOPOB C OMNPEACIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IUTAHUPOBAaTb U TMPOBOJAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  T10
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C TTOMOIIbIO UHANKATOPOB
(;makmyc, henondraneny, METHIOPAHK U JPYTHE).

K xoniy o6yuenus B 9 kj1acce mpeaMeTHbIC pe3yabTaThl Ha 06a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHATHH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BEUIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKasi peaKilus, XUMUYECKasl CBs3b, TEIIOBOM 3(deKT
peakuuu, MOJb, MOJSIpHBIH  OOBEM,  pacTBOp,  AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS OUCCOLMALMA, PEAKLUHUA HOHHOTO
oOMeHa, KaTanu3aTop, XMMUYECKOe PaBHOBECUE, OOpaTHUMbIC U



HEOOpaTUMbIE pEeaKINH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIE PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE UM  BOCCTAHOBIICHHE,
almoTponus, aMm(pOTEPHOCTh, XUMUYECKasl CBs3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYecKas), KpHUCTAUIMYECKass pemérka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKON peakluu, MpPeaesIbHO JOMyCTUMAast
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHUS (POPMYII
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHH 1o (opmysiaM, BUJ XUMUYECKOH
CBs3U (KOBaJeHTHasi, WOHHAsl, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOW (opMmysie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAMHEHUW, THI KPUCTALTNYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMmbica llepuonuueckoro 3akona J[. WM. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINKUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto popmy Ilepuoauyeckoil CHUCTEMBbI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «mnoOodHas
noarpymnmna (b-rpymnma)», manbie ¥ OOdbIIME MEPUOAbI, COOTHOCUTH
0003HAYCHHUs, KOTOpPhIE HMEIOTCA B MEPUOJMYECCKON TaOmHIE, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsl sjpa, oOOIIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM  CJIOAM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB JJIEMEHTOB UM WX COCJAMHEHUN B
npejenax MajiablX MEePUOJOB M TJABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTRA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy y4YaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIMME W CHENU(UUECKHE XUMUYECKUE
CBOWCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKIasi OIMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIIN;

COCTaBJIATh YPABHEHUSI BJIEKTPOIUTUYECKOW JUCCOLUMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHsI peaKlnid, MOATBEPKIAAIOIINX CYIIIECTBOBAHHE
TCHETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3INIHBIX KIACCOB;
PaCKpBIBATh CYIIHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca dTHX PEaKIIHiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XHMHYCCKUX TIPEBPAIICHUA B Pa3IMIHBIX
YCIIOBHSIX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO J3JIeMEHTa 10 QopMmylie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, MPOBOIUTH PaCUYEThl IO
YPaBHEHUIO XMMHYECKOH peaKIlnu;

coOno/laTh  MpaBWia  TOJb30BAHMUS ~ XUMHYECKOM  TOCyIoil U
na0opaTopHbIM  00OpyJOBaHUEM, a TaKXKe IMpaBwia oOOpalieHus C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOHUpaHUIO
ra3o00pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIMM, TOJTBEPKAAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uonua-, kapoonart-, ¢docdar-, cuamkar-, cyiabdar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3yYEHHBIX METAJUIOB, MPHCYTCTBYIONINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTB;

NPUMEHSTh OCHOBHBIE OINEpAllUd MBICTUTEIBHON JIEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CUCTEMATU3allUI0, BBISBICHHUE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€l — IS M3YyYCHHsI CBOWCTB BEIIECTB W
XUMUYCCKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMIOAICHUE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN W
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBo 4yacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBbIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 0 5 bu6mmoteka IIOK

' IIPaKTUYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837c

yesloBeKa

19 BemectBa 1 xumnueckue 15 1 0 bu6nuorexa [IOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro no paszneny 20

Pazgen 2. Baxkneiimne npeacTaBuTe/ I HCOPraHMYECKUX BeIeCTB
21 Boznyx. Kucnopog. [lonstue 5 0 0 bu6muoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucinorax 8 0 1 bu6nuorexa [IOK

' 1 COMSIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bubnunorexa LIOK

' HEOPraHWYECKUX COCAMHEHUIN https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Paspnen 3. [lepnoanueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux 3jiemeHToB [[. M. Menpaeineea. Ctpoenue

aTOMOB. XHMMHYeCcKasa cBsi3b. OKHUCJIUTEIbHO-BOCCTAHOBHUTEIbLHBIE Pe€aKIuu




Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

bubnunoreka LIOK

31 XUMUYECKHX annemeHToB Jl. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMudeckas CBs3b.
3.2 0 ) 8 bubnunorexa LIOK
' KHCMTCILHO https://m.edsoo0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoasnsie | Ilpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKINH
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 0 bubnmnorexka HOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 bubmuorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 8 1 bubmuoreka [IOK
' XUMHYECKUE PEAKIINU B pACTBOpax https://m.edso00.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO6m1ast XxapakTepruCTUKa XUMUYECKHIX 4 1 bubnuoteka [JOK
' aneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 neMeHToB VIA-rpynnel. Cepa u eé 6 0 bubmorexa [JOK
' HICMEHTO Py - epanee https://m.edso00.ru/7f41a636
COCTMHECHHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 aeMeHToB VA-rpynmnsl. A30T, hocdop u ux 7 1 bubmmorexa [JOK
' HICMEHTO Py - A30T, QOCOOP https://m.edso00.ru/7f41a636
COCTMHECHHUS
OO6m1ast XapakTepruCTUKa XUMUYECKHIX
24 neMeHTOB [VA-rpynnsl. Yrn u 8 2 bubmmorexa [JOK
' Heme UO Py ' epon https://m.edso00.ru/7f41a636
KPEMHHU 1 UX COCTMHCHHS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bubnuorexa [{OK
31 Obue crolicTBa METaILIOB : https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxuelnie MeTaibsl 1 UX COSTUHEHUS 16 https://m.eds00.ru/7f41a636
Htoro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HU YEJI0BEKA 3 bubmorexa LOK
' m p 1 https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonrpoJubnsie | IIpakrnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 0 0 bu6mmoreka [IOK
yeloBeka. Tesa u BeliecTa https://m.edsoo.ru/ff0d210c
9 ITonsiTie 0 MeTO/1aX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 0 1 bubnuorexa [JOK
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucrelie BemecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5 P i ( 1 0 1 bubmuorexa [JOK
«PaznencHue CMeceI/i Ha TIpUMepe https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 ATOMEI 1 MOTIEKYTb1 1 0 0 https://m.edsoo.ru/ff0d2a6¢
v XHUMHUYECKHUE AIIEMEHTHI. 3HAKU 1 0 0 bubnuotexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTeie u Cl10KHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckasi popmyna. BaieHTHOCTD htps://m. edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
19 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 bubmuoreka [JOK
Bemecnvsa M0 YPaBHEHUSIM XUMHUECKUX https://m.edso0.ru/ff0d5708
peakuuit
Knaccudukanms XuMuuecknx peakiui
18 ( I/IHq)HI/I}IH a3JI0KCHHS e bubmorexa HOK
COC/MHCIHHA, PASTIOMCHIA, https://m.eds00.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoNEeuCT. O6001IeHre U bubmmorexa LTOK
t AT HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUU
20 KonTponbnas padora Nel mo teme bubnnorexa [HOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexa [JOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKkuy OKUCICHUS bubmmorexa [IOK
floposia (peaid ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObl MostydeHus: KUCI0poia B
23 6 i PoA bubmuoreka [JOK
1aDOPATOPHI 1 HPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaxkuuu, MoHsATUE O bubnnorexa [HOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
T TaH).
e 301‘IJ'II/IBO (nedtb, yroms u Me6 ) BuGmiorexa LIOK
ArpASHCHHE BO3/yXa, CLOCOLBL ero https://m.edsoo.ru/ff0d4c4a
MPEJOTBPALLICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 I?I P 5 bubmuorexa [JOK
«rofyterme covnp AHHE KHeETopona, https://m.edsoo.ru/ff0d4ae2
U3Y4YEHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bu6mmorexa [IOK
Bogopoza. [IpumMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 n bu6mmorexa [IOK
OHATHE O KHCIOTaX 1 COJIAX https://m.edsoo.ru/ff0d50d?2
30 Crioco0sl nostydeHus BOAOpoIa B bubnnorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bubmuorexa [JOK
31 «ITomyuenue u cobupanue BoopoJa,

W3y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42




MoutsipHblii 00BEM ra3oB. 3aKOH

bubmuorexa [JOK

32 ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA

33 bubmuorexa [JOK
BEHICCTRa Fasa o ero H3BeCTHO.¥y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110

34 K Ha OCHOBE 3aKOHa bubmmorexa [JOK
ypa]iHeHmO peakiun . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B

35 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmorexka [IOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachiieHHbIe

37 A P P B bubmuorexa [JOK
11 FICHACHIIICHHRIC PACTBOPBL. https://m.edso0.ru/ff0d5b40
MaccoBas 71071 BeIIeCTBa B pacTBOpe
[IpakTuueckas padbora Ne 5 o Teme

38 «[Ipuroroiienue pacTBOpOB ¢ bubnnoreka [JOK
ONpeeIEHHON MacCOBOU NOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue u XMMAYECKUE CBOMCTBA

41 y o bubmuorexa [JOK
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43 OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 é peanie) P bu6mmoreka [IOK
CHOSO PYHTOTYHCHHA, XUMIHACCKHC https://m.eds00.ru/00ad9474
CBOICTBa
[Ipaktuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 I'eneTnyeckas cBA3b MEXKIY KilaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COEAMHEHUIN https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HaHUH https://m.edso0.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "O HpBHBI KJ'IIZI bl HEOPTAHUYECKUX buommorexa LIOK
CHO ev" CCBlHEOP cc https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmmorexa [TOK
T ) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHIECKUX bubmmorexa [TOK
pHOZ https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
53 [Tepuonpl, TpynIbl, MOATPYIIITHI brbmorexa HOK

https://m.edsoo.ru/00ada52¢c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

o4 snep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa LIOK
pHO https://m.edsoo.ru/00ada6bc
cuctemsl [[. 1. MenaeneeBa
XapakTepucTuka XMMU4YECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bu6mmoreka [IOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUs HAYKU U ITpakTuku. . W. bubnnoreka [JOK
MeneneeB — y4€HbIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 n bubmuoreka [JOK
OHHAA XMMHIHCCKas CBA3D https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XUMU4ecKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenenr okuCaCHU https://m.edso0.ru/00adae28
63 OKHCITUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH brbmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponpnas pabora Ned o Teme bubmmoreka [JOK




«CTtpoeHue aroMa. XuMu4ecKast https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O6o01eHue 1 1 0 0 bubmumoreka [IOK
CUCTEMaTHU3alus 3HAHUU https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o0mIeHne 1 1 0 0 bubmumoreka [IOK
CUCTEMaTHU3alus 3HAHUU https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O600611eHE 1 1 0 0 bubnnorexa [HOK
CHCTEMAaTHU3alNs 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KUIIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnsie | Ilpakrnyeckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIEC
padoThI padoTsbI
pecypcsbl
[lepnonnueckuit 3aK0H.
[lepuoanueckas cucrema 1 0 0 bubnnoreka [JOK
XAMUYECKHX d1eMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOC 3MEHE
KuH MEpPHOCTH B U3MECHECHHUH . . . Bu6mrorexa [OK
cBouCTB XI{MH%CKHX JIEMEHTOB https://m.edso00.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB
Knaccugukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [IOK
HEOPraHWYECKHNX BEIECTB https://m.edsoo.ru/00adb7e2
Bunpl XuMHu4ecKkoil CBSI3U U THIIBI 1 0 0 bu6nmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6




KonrtponsHas padora Nel mo reme

3) «[loBTOpEHUE U yriuyOiaeHue 3HaHUM
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHuecKux bubnmoreka [JOK
peaKuuii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOI
7 eakuu. IToHITHE O TOMOT€HHEIX U bubmorexa [IOK
PCaKIH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
Tlonstue 0 XUMHYECKOM
paBHOBecuu. DakTOPHI, BIUSAIONINE
8 Ha CKOPOCTb XUMHUYECKOH peaKIuy U bubmnorexa LIOK
p peaKtt https://m.edsoo.ru/00adc28c
MIOJI0KEHNE XUMHUYECKOTO
paBHOBECHs
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [IOK
9
peakuuu https://m.edsoo.ru/00adcade
Teopust >IeKTPOIUTHIESCKOU
10 Hcfo na I/II/IpCI/IJIBHLIe " cia0ble bubmorexa LIOK
A HHatHH. https://m.edso0.ru/00adcd68
3IEKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIuil bubmorexa [IOK
My peakil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHMH B CBETE NPEACTABICHUIN bubnmoreka [JOK
00 PIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
NUCCOLIUAIINU
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubmnorexa [IOK
peA N https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOLMALIIHI
14 [TonsiTne o0 runponuse conen Bbubnmnoreka [JOK




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

15

O00011IeHIE U CUCTEMATHU3ALIIS
3HaHUHU

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

16

[TpakTuyeckas padora Ne 1.
«Pemenne SKCIICPUMCHTAJILHBIX
3a/1a9»

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

17

KonTponbnas padora Ne2 o teme
«QNEKTPOIIMTHIECKAS TUCCOLIUALIHSL.
XUMHUECKUE PEAKIH B PACTBOPAX)»

bu6mmorexa [IOK
https://m.edsoo.ru/00addec0

18

OO6m1ast XxapakTepuCTHUKA rajJoreHOB.
XHUMHUYECKUE CBOKMCTBA HA IPUMEPE
xJjiopa

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

19

Xnoposogopon. CoisiHast KMCIIOTA,
XUMHUYECKHE CBOWCTBA, MOJTyYeHHE,
IIPUMEHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

20

[IpakTuueckas padbora Ne 2 o teme
«[TonmyueHnne COMIHON KUCTOTHI,
H3y4YEHUE €€ CBOKCTBY»

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

21

Brruncienus no YpaBHCHUAM
XUMHUYCCKUX peaKHHﬁ, €CJIM OAWH U3
pCarcHTOB 1aH B M30BITKE

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

22

OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB
VIA-rpynms

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

AJ'IJ'IOTpOl'IHLIC MOI[I/I(I)I/IKB.I_[I/II/I CCPBLI.

Haxoxnenue cepbl 1 €€ coeTMHEHU I
B NpUpoJie. XUMHUYECKHE CBOMCTBA

Ccepel

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

24

CepoB0IOpO/JI, CTPOCHUE,

Bbubmmoreka [JOK




(1)I/I3I/ILI€CKI/IG 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHas KMCIIOTA,

25 ¢buznvecKue 1 XUMHUECKUE bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMHYECKUE PEAKLIUH, JICKAIINE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexa [HOK

26 :

XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalollen cpelibl COETUHEHUSIMHU
cepol

97 Brraucnenne MmaccoBoi 1071 BEIXO/a bu6mmoreka [IOK
MPOAYKTA PEaKIU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa JIEMEHTOB

28 VA-rpynmsl. A30T, bubnuotexa [JOK
pacrpocTpaHeHue B IIPUPO/IE, https://m.edsoo.ru/00adeea6
(bu3MYecKre U XUMHUYECKHUE CBONCTBRA
AmMmuak, ero puzndeckue u

29 ecKHe c?;oﬁCTBa NOJIyYeHUE U bubmorexa LIOK
XUMHUY

’ ya https://m.edso0.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme

30 [TomyueHre aMMuaKa, U3ydeHHe ero bubmorexa LIOK

«[lon
5 yi » MY https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bu6mmorexa [IOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

30 aMMOHHS B KAYECTBE MUHEPAIbHbBIX bubnuotexa [JOK

ynoOpeHuit. XuMuueckoe

3arpsiI3HEHUE OKPYIKaIOLIEH Cpeibl

https://m.edsoo.ru/00adf518




COCIMHCHUAMHU a30Ta

dochop. Oxeun docdopa (V) u

bubmuorexa [JOK
33 pocopuaz KHCHUOTa’ (usiacckue https://m.edso00.ru/00adf68a
XMMHUYECKHUE CBOICTBA, I10JIyYEHUE
Hcnonp3oBanue GocaToB B
34 KauecTBE MUHEPAJIbHBIX YA00PEHUH. bubmumoreka [IOK
3arpsi3HEHUE IPUPOIHON CpEabI https://m.edsoo.ru/00adfc20
dbocharamm
VYraepon, pacrpocTpaHeHIE B
35 npu 2 e (Fi))I/IBI/IF‘)leCKI;Ie U XUMHUYECKUE buommorexa LIOK
p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunpl yriaepona, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHJIOM yriaepoja (IV)
37 v . bubmuoreka [JOK
FOIBHAT KHCITOTa H ¢ COIH https://m.edso00.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
IlepBoHauyanbHbIe TOHATHS 00
39 TaHUYECKUX B TBaxX Kak buommorexa LIOK
P ee cHee 0 https://m.edsoo0.ru/00ae054e
COEIMHEHUSX yriiepoaa
40 Kpemuuii u ero coenuneHus bubmmorexa [TOK
P a1 https://m.edso0.ru/00ae080a
41 [TpakTuyeckas pabora Ne 5. bubnuorexa [IOK

Pemenue OKCIICPUMCHTAIILHBIX 3aJ1a4

https://m.edso0.ru/00ae0bf2




no TeMe «BaxkHeillne HeMeTaJuIbl U
UX COCIUHEHUI

KontponbHas padota Ne3 no teme

42 «BaxHelmme HeMeTaJTbl U UX bubmorexa LHOK
https://m.edso0.ru/00ae0e18
COCIUHCHHS»
OO6m1as XxapakTeprucTruKa
XUMHYECKUX AJIEMEHTOB —

43 METaJUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
MeTaJUIM4ecKask KpUCTauIndecKas https://m.eds00.ru/00ae103e
peméTka. GU3nUECKUE CBOMCTBA
METAJLJIOB
XUMHYECKUE CBOMCTBA METAIIJIOB.

44 DJIEKTPOXUMHUYECKHUH DS, bubmorexa HOK

P . b https://m.edso0.ru/00ae1156
HanpsHKEHUHA METaJJIOB
OO1u11e crnocoObl MOTyYSHHS
MetaiuioB. CriiaBbl. Beruncienus mo

45 ABHEHUSIM XMMUYECKUX PEeaKInil bubmorexa HOK
yp PEAKIHH, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
puMecu

46 [ToHsiTHE O KOPPO3UU METAIIJIOB bubmorexa HOK

pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

47
[Henourere MeTams! https://m.edsoo0.ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJust https://m.edsoo0.ru/00ae14b2

49 [IlenoyHo3eMenbHBIE METAILIBI — bubnmoreka [JOK
KaJbIUi U MarHui https://m.edso0.ru/00ae15e8

50 Baxnerime coeTMHEHUS KaIbIIUs bubmuorexa [JOK




https://m.edso0.ru/00ae15e8

O0001IeHYE ¥ CUCTEMATU3 AL

ol .
3HaHUI
52 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHECHUSA https://m.edso0.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 ">§" THHCCRA pabot ) bubmunorexa LIOK
€CTKOCTh BOJIBI I METOJEI &€ https://m.edsoo.ru/00aelae8
ycTpaHeHUs"
. bubnuorexa [JOK
54 Amommini https://m.edsoo0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [HJOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCHIBI U COJIH JKeJie3a bubnnoreka [JOK
(IT) u xene3a (III) https://m.edso00.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU
[IpakTnueckas padora Ne 7.
59 Pemrenne skcnepuMeHTANBHBIX 3a7a4 bubnnorexka [JOK
1o teme «BakHele MeTauibl U UX https://m.edso0.ru/00ae3de8
COCIMHCHHU S
Brruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEaKIIHid, €CIIK OJIUH U3
€areHTOB JIaH B U30BITKE UITU bubnmnoreka [JOK
60 P

COACPKUT MpuMecH. Beruncienus
MAacCOBOM J0JIA BBIXOJa IPOAYKTa

peakIn

https://m.eds00.ru/00ae1750




O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HaHUI
KontponsHas padora Ne4 o reme
62 «BaxuHenme MeTauibl 1 UX 1
COEIUHEHUS»
63 BemecrBa u marepuassl B 1 bubmumoreka [IOK
MMOBCEIHEBHOM KU3HH YEIOBEKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHue 1 bubnnorexa [HJOK
OKpY’Karolllen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexa [HOK
9KOJIOTUYECKUX TTPOOIeM https://m.eds00.ru/00ae4270
66 PesepBHblil ypok. O60611eH1E 1 1 bubnnorexa [HOK
CHCTEMAaTHU3alNs 3HAHHUI https://m.edsoo.ru/00ae0d0a
67 Pesepubiil ypok. O6006111eHIE 1 1 bubnuoteka [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111€HNE U 1 bubnnoreka [JOK
CHCTEMAaTHU3allUs 3HAHUI https://m.edsoo0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumus, 8 knacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axk1monepHoe obmectBo «M3narensctBo «lIpocBemienue»

» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymo W.I'., Cnagkos C.A.,
AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenney» Tadaupl:

[Tepnonnueckas cucteMa xumuueckux sneMeHToB . . Menaeneena,

Ta6HI/I]_Ia PaCTBOPUMOCTH, I)JICKTpOXI/IMI/ILIeCKI/Iﬁ pAd HAIIPSIPKCHUA MCTAJIJIOB

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-
ypoBeHb.-Peanuzanus-rpedoBannii-OI"OC-0cHOBHOT0-0011IeTO-

oOpazoBanus.-Meroaunudeckoe-nocodue-is-yunresns.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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