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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPEenogaBanusi yaueOHOro npeaMera «XuMuUs»
B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1na€t TpeACTaBIEHUE O LENsAX, OOIIeH cTpaTteruu
oOy4yeHUs, BOCIUTAHUS ¥ PA3BUTHUS OOYUYAIOIIUXCS CpPEACTBAMH y4eOHOIO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MpEIMETHOE COJIepKaHue,
NpeayCMaTPUBAET pACHPEACIEHUE €ro IO KilaccaM U CTPYKTYpUPOBAHUE MO
pazznenaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpeJesseT KOJIUYECTBEHHbIE U
KaueCTBCHHBIC XapaKTEePUCTUKHU COJIepXKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTOo  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHUSI OCHOBHOW 00pa3oBaTEIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011Iero oOpa3oBaHus, a TakKe TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMHUHM Ha YPOBHE IeJIeH M3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIETroCs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATHHOM €IMHCTBE MHUPA, BAXKHYIO
poJiib UrpatoT (GOopMUPYEMbIE XUMHUEH MPENCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM yCTOWYMBOTO PAa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrETUUYCCKOU,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIeM 3paBOOXPAHEHHUSI.

N3ydenue xumun:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTHS U
dbopMupoBaHUs KYJIbTYPhI JUIHOCTH, €€ 00I1IeH U (YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOydJalIuXCcsi, HABBIKOB HX CAMOCTOSTEIHLHOW  y4eOHOW  JeSTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOAMMBIX Kak B
MMOBCEIHEBHOM KU3HM, TaK U B MPOPECCUOHATBHON JACATEIIHHOCTH,

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsA/1a HA €AUHCTBO MPUPOJIBI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolnuXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBiIeHUS B OOYyYEHMU XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
COlep>KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SABISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3zoBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:kaHHusl MPOrpaMMbl N0 XUMHHU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ uaydeHuro. CojepkaHue CKIIAJIbIBAETCS U3 CHUCTEMBbI
MOHSATUN O XMUMUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMBI MOHITHI O XUMHUYECKOU
peakiuu. OO0 O3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /JI. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOU CBA3U;

— TpeACTaBiIeHUN 00 DIEKTPOIUTUYECKONW JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMATPUBAKOTCA HAa OCHOBE OMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHAS (QYHKIUKU OOBICHEHHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3ydeHue XUMHUU HPOUCXOAUT C MPUBICYECHUEM
3HAHMM W3 paHEee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYXKaIoMUNA MUpPH,
«buonorus. 57 knacce» u «duzuka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHUHM TPOUCXOAUT (OPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKM Kak O0JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYMHBIX OO0OOIIEHU MHUPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TO3HAHUS TPH W3YUYEHWU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUHM B Y4YEOHO-IIO3HABATENbHOM M Yy4eOHO-UCCIEN0BATEIbCKON
AESITeNbHOCTH, OCBOCHHM TpaBU 0€30MacHOTO OOpalieHus C BEUIeCTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢opMUpOBaHHWE WHTEIUIEKTYyaJbHO pPAa3BUTON JWUYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITENILHOMY NPHHATHIO PEIICHUM,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOydYeHHs Ha CHCTEMaTHYECKOe MPHOOIICHUE
O0yJalolMXCss K CaMOCTOSITEIIBHON MO3HABATENBHON JESTEThHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUsA, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBHi, CIOCOOCTBYIONINX MPUOOPETEHUIO 00yYarOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATETHHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMIA), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JESTEIHHOCTH;

— (¢opmupoBaHue oOmEeH (QYHKIUOHAJIBHOW H €CTECTBEHHO-HAy4YHOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpY’KaloILlEro MHUpa, WCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3YUYCHUH
XHUMUH, TPUMEHATh HUX MpPH pEIIeHHH NpoOjieM B IOBCEJHEBHOW XU3HU H
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OOyyarOmMXCsi T'YMaHUCTHUECKUX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTU XMMMYECKHUX 3HAHUM M1 BbIPaOOTKH 3KOJOTMYECKH
11eJ1IeCO00Pa3HOro TOBEAEHUS B OBITY U TPYIOBOM JESATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOJAHOMN CPEIbl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIS M HAMpaBIEHHOCTU AaJIbHEHIIETo
o0yJeHUsI.

OOmiee uWcaO 4YacoB, OTBEAEHHBIX JJI H3YYEHHS XUMHUM Ha YpOBHE
OCHOBHOTO 0011er0o oOpa3zoBanus, coctasiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHUS B XMMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumunueckas ¢opmyna. BaleHTHOCTh aTOMOB XHWMHUYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHocuTenbHAsT MOJEKYJIsIpHasi Macca. MaccoBasi 1011 XUMHYECKOTO 3JIEMEHTa B
COEMHEHHH.

KomnuecTBo BemectBa. Monb. MossipHas macca. B3aumMocBs3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHUIl BeriecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOoH COXpaHEHUsS Macchl BellecTB. XUMHUYeckue ypaBHeHusa. Kiaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3YYEHHE U OMHUCAHUE
bU3MYECKUX CBOMCTB O00pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacCTHUPaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIOTOM) sIBJICHUN, HAOII0IeHUE U
OMMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHYECKUX peakuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3ACIICHHUS] CMECEH: C MOMOIIBI0O MarHuTa, (GUIbTpOBAHUE,
BbITIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TTOBAPEHHOMN
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacCChl, CO3JIaHUE MOJEIEN MOJIEKYI
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBuTe/Id HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BelmlecTBo. HaxoxkaeHue kucimopoja B mHpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenue kucnopona. CrocoOsbl



MOJIyYeHHsI KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit 3P(GEKT XUMUYECKON peakuu, TEPMOXUMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE DPEAKUUU. TOIUIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocrtoe BemecTBO. HaxoxkaeHue Bomopona B
npupojie, (GU3MYECKHE U XUMUYECKHUE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHHUSIM.

Oduznueckrue CBOMCTBA BOABL. Boxa Kak pacTBOputresib. PacTBOpBHI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BeUecTBa B pacTBope. XMMHYECKHE CBOMCTBA BOJibl. OCHOBAHHUS.
Ponb pacTBOpOB B mpHpojie U B KU3HU YelIOBEKa. KpyroBOpoT BOJIbI B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB: coyieoOpa3syromire  (OCHOBHBIE,  KHCJIOTHbIE, aM(dOTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Duznyueckue W XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: IMIETOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmnarypa ocHoBaHui. Du3znueckue W XUMHUYECKHE CBOICTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kucnoT. duzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coseit. ®uzndeckue 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue comnen.

I'eneTnyeckas cBsA3b MEXAY KJIACCaMU HEOPraHUYECKUX COEAMHEHUN.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOa B BO3AYyXE, MOJYUYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHusi ropeHust (Mmoxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMCAHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACIO3HABAHWE W M3YUYCHHE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojacicTBue Bojoposaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BAaHUE BUCOMATEpPUAIOB), HAOMIOACHNE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJECHCTBUE BOJBI C METAJIAMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BHUIECOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3UMYHBIX KJACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOUEH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeTaJUIaMH, PEakUU{d HEUTpalau3alyu, II0Jy4eHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOIO METajula APYTMM M3 pacTBOpPA COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad 1o TeMe «BakHellne KiIacchl HEOPraHMYEeCKHUX
COEIUHEHUIY.

HHepuoagnuecknin 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpeneeBa. CtpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAIUKM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETIOYHBIE M MIEJIOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIe 00pa3yroT aMbOTEPHBIC OKCUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuosbl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MenngeneeBa. XapakTepHUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoauueckoro 3akoHa u Ilepuoauueckoit CUCTEMbl XUMUUYECKHX
BJIEMEHTOB 11 pa3BUTHsA Hayku W npaktuku. J[. M. MengeneeB — y4€Hbld U
rpakIaHUH.

Xumuueckas cBsa3b. KoBaneHTHas (moyisipHass W HEMOJSIpPHAsi) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusl.  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIE  pPEAKIMU.
[Iporecchl okuciIeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmnnie ceaszu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHUM XMMHUH B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH JJIS1 OTJEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEeHHO-HAY4YHbIE MOHSTHS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPUs,
3aKOH, aHallu3, CHUHTE3, KiIacCupUKaIusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (U3UYECKUE BEIIMYUHBI, €AUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: poTocunTes, Apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUUYECKas peaKIus

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TIEPBBIX TpEX MEPUOJOB, KalMs, KalblLHUs U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPHUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMUXCA K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarms XuMudeckux peakiuii o pa3InyHbIM IpU3HAKAM (T10 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
W3MECHEHHIO CTETICHEW OKUCICHUS XMMHYECKUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuyeckol peakiuu. llonstue o0 00OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. Ilonstue o xkarammse. [loHsTHe 0 XuMHUeCckoM paBHOBeCUH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUMU U IIOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnenue YpaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HINEKTPOIIUTUYECKON JUCCOIUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKaHUs peakIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIEHHbICE HWOHHBIE ypaBHEHHs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW M COJIEM B CBET€ NPEACTABICHUA OO0 BIEKTPOJUTUYECKON
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAINIMYECKUX PEHIETOK HEOPTraHMYECKUX
BEI[ECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opuma HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKOW peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEIECTB, IMpOLECCAa AUCCOLMAIMU KHUCJIOT, IIEJIoYel U CcoJeu
(BO3MOXKHO  WCHOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKK  TPOTEKAHWS  PEaKIUid  HOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJCIICHHE Ta3a, oO0pa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ IIPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM HA  HWOHBI, pEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 1 MX COeIMHEHUS

OO6miast xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3aumMoOz€iiCTBUE C METallaMH, HEMeTaulaMH, HIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydYeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeWIne XJIOpUIAbl U HUX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne u (HU3UUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CepPhl. AJTOTPONTHbIE MOAU(PUKAIIMHA KUCITOPOa
U cepbl. XUMHUYECKHe CBOWcTBa cepbl. CepoBOaOpOA, CTpoeHue, Puzndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOMcTBa (0OIuMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenuuieckue). XUMHUYECKHE PEeaKiluw,
Jexane B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJyYEHUs CEpPHOM KHUCIOTHI.
[TIpumenenune cepHor KUCIOThl. CoJln CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue ceppl U €€ COeNMHEHUN B mpupoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOX[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTENEHU OKUCICHUS. A30T, PaCIpOCTpaHEHHE B MPUPOJIE,
dbuznveckue U XuMU4Yeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBolicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kjlacca KHUCIOT W  crheruduyueckue).
Hcnonw3oBaHne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopenuit. XuMHUUYECKOe 3arpsi3HEHNUE OKPYKarOIIeH cpe/ibl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTporHbie Mogudukanmu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTBA.
Oxcup pochopa (V) u pochopHas kuciaora, pusnueckre U XUMUICCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocharoB B KaueCTBE MUHEPATHHBIX YA00pESHUIA.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCICHHUS.  YTJIEpOJ,  aJUIOTPOITHbBIC
Moau(UKALMK, PACIPOCTPAHEHHE B TNpHUpojae, (PHU3MYecKne U XUMHYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriiepoja, ux
¢usznueckre W XUMUYECKHE CBOMCTBAa, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJIOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIJICHUS KJIMMAaTa, TMapHUKOBBIN
abdext. YronpHas kucnoTa u e€ Coiu, UX (PU3NYecKue U XMMUYECKUE CBOMCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, STaHOJI, TIJIMUEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOAOPOAOB (Yroiib, MTPUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTHYECKHN BaKHBIX BEILIECTBAX: KUpaxX, OelikaxX, yriIeBoJax — U UX
poiii B OKM3HM 4YeJoBeKa. MarepuanbHOe €AMHCTBO OpPraHMYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TMOJYy4YeHUE U
npuMmeHenne. CoenuHeHus KpemHUs B mpupoae. OOmme mnpeacTaBieHus 00
okcune kpemuusi (IV) u kpemuHueBoil kuciore. CUIMKaThl, UX MCIOJb30BAHHUE B
OBITY, B MIPOMBIIIJIEHHOCTU. BakHellne CTpOUTENbHbIE MaTepUalbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOH, keyne300eToH. [IpobieMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromuye (U3NYECKHE U XUMHUUYECKHUE CBOMCTBA
rajjoreHoB M HX COEIUHEHUIH (BO3MOXKHO HCIIOJIh30BaHUE BHUICOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl W €€  COCIUHEHHSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMAaTeprasoB), HaOOICHUE TIpollecca OOyTIIMBaHUS caxapa Moja JEHCTBHEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, M3YYCHHUE XHUMHUYECKHUX CBOWMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KAaUECTBEHHON peaKIuu Ha CyJb(at-
WOH W HaOJIOJICHHE Npu3HaKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (DU3NYEeCKUMU
cBoMicTBamMu azora, ¢ochopa M UX COCAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTydYeHuE,
coObupaHue, paclo3HaBaHWE W M3YYCHHWE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA MOH aMMOHUS U (GocdhaT-uoOH U U3yYeHHUE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMJIEHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTUBOTa3a, MoJyyeHue, coOOMpaHue, paclo3HaBaHUE M U3yueHUeE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT M
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIe HeMeTauIbl U UX COSTUHEHUS) .

MeTausibl 4 MX COeIMHEHUSA

OO6mrast XxapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme xumudeckux ssemeHtoB . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHre meTamioB. Mertamindeckasl CBSI3b U
METAJUIMYECKAs] ~ KpUCTa/UIMYecKas  pemeéTka.  DIEKTPOXUMUYECKUU  pAan
HaMpsHDKeHUH MeTaoB. PU3NYECKHe W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mue
crocoObl ToyyeHus MeTawioB. [loHATHE O KOPpO3UM METAalJIOB, OCHOBHbIE
crnocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTajlb, YYTyH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesounble MeTaUIbl: MOJIOKEHUE B llepuogmyeckoil cucreme XMMHYECKHX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHHME MX aTOMOB, HAXOXJICHUE B MIPUPOJIE.
®u3nuecKkue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus u Kanusi). OKCUIbI U



TUAPOKCHUABI HATpus W Kanus. lIpuMeHeHuWe IENOYHBIX METAuIOB U MX
COCIVUHEHMUN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sneMmeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XAeHue B npupoae. u3ndeckne 1 XuMHUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelmume coequHeHUs] Kaiublids (OKCUZ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHU#: TosokeHue B [lepronueckoi cucteMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoXAcHUE B Ipupoac. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alfOMUHMsI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuognyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MenaeneeBa, CTpOEHHME aToMa, HaxoxkiaeHue B mnpupojge. Dduszuueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (I1) u xxenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHUE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUSA OKCHAA
KaJIbLIUSIT M HATpPUS C BOAOM (BO3MOXHO MCIIOJIb30BAHHE BUIEOMATEpPUAJIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BOBMOXXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLUW HA MOHBI: MarHus, KaJbliUs, allOMUHUS, LIMHKA, )Keje3a
(IT) u xene3a (II1), meau (II), HaGmroneHNE M ONMHMCAHUE TIPOIIECCOB OKPAITHMBAHUS
IUIJAaMEHU HMOHAMHU HATpus, Kajiusg M KaJlblus (BO3MOXXHO MCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PELIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 Teme «BaxHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM W3HHU YeJIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XMMUUYECKUX peakuui B ObITy. IlepBasg momouis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXkKarollel cpeabl (MpeaenabHas AOMyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0TMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIaBhl METAJUIOB, MOJMMEpPHBIE
MaTtepuaihbl).

Mexcnpeomemmunie ceasu



Peanmzanust MeXnpeaMeTHBIX CBS3€H MpU HM3yYeHMH XUMHUHM B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCMOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SBISIFOIIUXCS CUCTEMHBIMH JJISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHSATHUS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCHU(PUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBaHUE, H3MEPEHUE, MOJIeb, SBICHUE, MAPHUKOBBINA
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dwuszuka: Marepus, aTroM, OJCKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TONBI, PAJAMOAKTUBHOCTH, MOJEKYJa, JJIEKTPUUECKH 3apsj, MPOBOJIHHKH,
MOJYNIPOBOIHUKH, JUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTD, KPUCTAIITMUECKAsT
pemérka, CruiaBbl, (pU3MYeCKHe BEIWYWHBI, €AWMHHIIBI M3MEPEHUsS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢otocuHTe3, nbixaHuWe, Omochepa, IKOCHCTEMA, MHUHEpATbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeILHbIC BEIICCTBRA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE MOPOIBI,
NIOJIE3HBIC UCKOMAaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS INPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3ybTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JOCTUTalOTCA B XOJ€ OOyYeHHs XUMHUU B €IMHCTBE y4eOHOU WU
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUINCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, TPUHATHIMH B
oOllecTBe MpaBWJIaMd U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPUCHTAIlUH U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) NaTPpHOTHYECKOT0 BOCIIUTAHHUS .

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHHS XUMHUUYECKOM HAyKU B >KU3HHU
COBPEMEHHOI0 O0O0IIeCTBa, CIOCOOHOCTU BIaAETh JAOCTOBEpPHOW WH(pOpMaIMeil o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) TPAKIAHCKOr0 BOCIIUTAHUS

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW W JOpPYrUX  BUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a7a4, BBIMOTHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aHMOIIOMOINM B TpOIEcce ITOM Y4YEOHOUM JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MIO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XMMUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM M COCTaBIISIOIIUE
OCHOBY [l TIOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUS NPHUPOJIBI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEJIbHbIE MOTHUBBI, HAMPABICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE NJisi OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYyJIbTYphbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4eOHBIMM TEKCTaMHU, CIPABOYHOU



JUTEPATypPOr, JOCTYIMHBIMH TEXHUYECKUMH CpPEICTBaMH HWH(MOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oOBaHWIO, TPOEKTHOH W  HCCIEAOBATEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIATbHEUIIIEM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJICHUS aJIKOTOJIsSI, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MaCHOCTH TMpU  OOpAIICHUU C
XUMHYECKUMU BEIICCTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHYSCKOMY M3YUYCHUIO MPodecCHii M Tpyaa Pa3IMdHOTO poJa,
yBOXCHHEC K TPYAy M pe3yJbTaTaM TPYJIOBOH ACATCIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMCHEHUS NPEIMETHBIX 3HAHWUN 110 XHMHH, OCO3HAaHHBIH BBIOOD
WHIAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHMsI ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIeIHON Mpo¢decCUOHANBHON ESITEIbHOCTH U Pa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(EeCCHOHANBHOM Cpelie;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 1E€JIECO00pa3HOe OTHOIIEHHE K TMPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, MOHUMAHUE IIEHHOCTU 3I0POBOrO U
Oe3omacHoro oOpasza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nueckoMy M TICUXHMYECKOMY 30pOBbIO, OCO3HAHWE IIEHHOCTU COOIIOACHUS
paBWJI 0€301MaCHOTO MOBEACHUS MPH pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH NPUPOJIHOU CPEIOM, JJIsl OBBIIIEHUS
YPOBHS  JKOJOTUYECKOW KyJIbTYpPhl, OCO3HAHHS TJI00adbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIICISIOT 3HAYMMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHS] OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpPHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
MCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX TMPEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



Hay4YHOW KapTHUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CIeunBalOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHHUIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHBbIE YUeOHbIE JeHCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHH (BBIIEIATH UX XapaKTEpHBIC
PU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMUUYECKUX BEIIECTB U XUMHYECKUX PEaKIuH,
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBEHHBIC CBSI3U MEXKAY OOBEKTaMHU H3yYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecce€ TO3HAHHMS TOHATUS (TIPEAMETHBIC W
MeTarpeMETHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas GopMmylia W ypaBHEHUE
XUMHYECKOW peakiuu — MpU pelIeHuH y4yeOHO-TI03HABATENbHBIX 3aJ/1ad, C y4ETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble ucciiegoBarejabCcKue 1eCTBUSA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KA4eCTBE OCHOBBI UIsi (OPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHWIO, OPTaHU3AIMH W TPOBEIICHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YMEHHE HaOmomaTh 3a XOJOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaTH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpAaTypa XUMHUYECKOTO COJAEpP)KaHMS, CIPaBOYHBIC
mocoOus, pecypcsl MHTepHeTa), KPUTUYECKH OIEHHWBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh PAa3IUYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsi BBIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337]a4 ONPEIEIEHHOrO TUIA, MPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHMS  HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O UCIOJIb30BAaHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANbHYIO (DOpMY IpencTaBieHus WHpoOpManuu u
WUIIOCTPUPOBATh pELIaeMble 3aJayd HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Ipolecce Y4yeOHOW U
UCCJIEI0BATENbCKON JIESTENIbHOCTH MHGOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034HMCTBAa M TPaHCIOpPTAa Ha COCTOSHUE OKPYXAIoLeW MPUPOIHOM
Cpelbl.

KommyHuKkaTHBHBIE YHUBEpCAJbHbIE YUeOHbIe 1elCTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMod TeMmbl, (opMyIupoBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pPE3yJabTaThl  MO3HABATEIbHOMN
NESTENbHOCTH B YCTHBIX UM TNHCBMEHHBIX TEKCTax; JejaTh MPE3CHTALNIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  JEATENIbHOCTH TNPU  PELICHHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHMUS
no3unui (00CyXJeHns, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHIl, OIpENEICHUE KPUTEPUEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIe YHUBepCAJIbHbIE y4eOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSITEIBHO OINPEAENATh LENH JEITEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNHHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHUS YUYECOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSATEIBHO COCTABIIATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUUA MPHU BBINOJHEHUN 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBAaTh COOTBETCTBHE ITOJIYYEHHOI'O pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOCHHIO 0053aTEIBHOIO
COJIepKaHMsl, YCTAaHOBIICHHOTO JaHHOM (eaepanbHON paboueil mnporpammon,
BBIICJIAIOT: OCBOEHHBIE OOYYaIOIIMMMCS HAy4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



neucTBuil, crnenuduyueckue i OpeAMETHOM  o0nactu  «XUMHS», BHJbBI
NEATeIbHOCTH 10  TOJIYYEHHUIO HOBOTO  3HAHHUA, €ro  MHTEPHpEeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0yuenus B 8 kjiacce npeMeTHbIEC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTHH: aToM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAaHUE, COJb, DJICKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCUPUKAIUS PEaKiuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUs, pEeaKIUu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BON A (EKT peakiu,
SAPO aToMa, DJEKTPOHHBIM CJIOW aToMa, aToOMHas OpOUTallb, PaaNYC
aToMa, XMMHYECKasi CBS3b, MOJSIPHAS W HEMOJSIpHAs KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PAaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TMOHIATUH H
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBJieHUs (opMyll
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  BJEMEHTOB B  OWHApHBIX  COCJAMHECHMSIX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynam, BHI XHUMHYECKOW CBs3U (KOBaJeHTHass W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica Ilepmogmueckoro 3akona J[. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOaMuHyto (opmy Ilepumonnueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckass cucrema xXuMHueckux odiemenrtoB [l W.
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTAB M 3aps] AApa, oOIIee YUCIO IEKTPOHOB
U pacrnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHMYECKUE BELIECTBA,
XUMHYECKUE pPEAKIUU (MO YHUCIY M COCTAaBY YYAaCTBYIOIIMX B pPEAKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMUYECKHE CBOMCTBa BEIECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPXkAAsl ONKMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XHUMHUYECKMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYIAPHYIO M MOJISIPHYIO MacChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »3JeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pEeaKklny;

IPUMEHATh OCHOBHBIE OINEPALUHA MBICIUTEIBHON AEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KJIacCU(PUKALHUIO,
BBISIBIICHUE MPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — Uil M3Y4YEHHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLHil, €CTECTBEHHO-HAy4YHbIE METOBbI
MO3HAHUS — HAONIOIEHHE, W3MEpEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBbIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  [OJb30BaHUST ~ XMMHUYECKOM  TOCYIOH |
nabopaTopHbIM OOOpYJOBaHMEM, a Takke IMpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU IO BBIIIOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OMNBITOB IO TMOJYYCHHI0O U COOHMpaHUIO
ra3oo0pa3HbIX BemecTB (BOAOpPOAA M KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHME  DKCIEPUMEHTBHI IO
PaCIO3HABAHUIO PACTBOPOB WIEJIOYEH M KUCIOT ¢ IIOMOIIBI0 WHANKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0ydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUN: XHUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUYECKas CBsA3b, TEIUIOBOU A (DEKT
peakiuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHYECKAsT IUCCOLUUALMS, PEAKIUA HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble W



HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKHCICHHUE W  BOCCTAaHOBJICHHE,
amioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METAJTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METaIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKON pEaKUHH, MPEAeIbHO IOMyCTUMAas
koHueHntpauus [IJIK Beniectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJI30BaTh XUMUYECKYI) CHUMBOJUKY JUIsl COCTaBlIeHHs (opMmyi
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTPENICIEHHOMY KJIacCy COEAMHEHUN 1o (opmysaM, BUJ XUMHUYECKOU
cBs3M (KOBaJCHTHAs, WOHHAs, METAUIMYECKasl) B HEOPraHUYECKHX
COCMHEHUSAX, 3aps]l MOHA TI0 XUMUYECKOW (Qopmyre, XapakTep Cpeibl B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAIIINYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuonnyueckoil cUCTEMbl XMMUYECKHX 3JIE€MEHTOB:
pasznuyarh TOHSATUSL «TJaBHasg mnoArpymmna (A-rpynma)» U «1mobouyHas
noarpynmna (b-rpynma)», wmanbie u OoiblIME TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB H 3apsij sAapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpesieliecHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPHOJ0B U IVIABHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPTAHMUECKHE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TETIOBOMY 3(D(EKTy, M0 M3MEHEHUIO CTENEHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) 00OmME W Ccrenuduueckne XUMHUYECKUe
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALUU  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMEeHa, YpaBHEHHUs pEaKIHid, MOATBEPKIAIOUINX CYIIECTBOBAHHE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABIICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHHUS XHMHYECKUX TPEBpAIICHUNA B pPa3IUIHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHHsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAod U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSAMH IO BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKHX ONBITOB IO TONYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPKIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON AESTENbHOCTH — aHAJINU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMAaTU3alMI0, BBISBICHHE
IPUYUHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumeHnoBaHue pa3aejoB U

KoandecTtBo 4acos

KonTpoiabnble

IIpakTHyeckue

DJIeKTpOoHHbIe (LU pOBHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3nen 1. IlepBonayajibHble XMMHYECKHE TOHSITHSA
Xumust — BakHas 001acThb
11 COTCCTROSHAI 1 5 2 https://m.eds00.ru/YNVIX660G
MPAKTUYCCKOU JACATCIbHOCTU
YyeIoBeKa
B
1.2 CLHICCTBA I XIMITHECKHE 15 1 https://m.edsoo.ru/ONNXR1VFO
peakmumn
Wroro mo pazneny 20
Paznen 2. Bakneiiliue npeacTaBuTe Il HEOPraHMYeCKHX BelleCTB
B .K !
2.1 O3HyX. RHCTOpOA. J10HATHE 6 https://m.edsoo.ru/D5BORTY30
00 okcHaax
Bonopoa. Ilonarue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX M COJISIX
2.3 Borna. Pactsopst. Tlonsne 06 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBAHUSX
O
2.4 CHOBHDIC KIacCH . 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPTaHUYECKUX COCTUHCHHH
Hroro no pazneny 30

Paznen 3. Ilepnoanueckuii 3axkoH u [lepuoanueckas cucremMa xumudeckux 1eMenToB JI. U. MenneseeBa. CTpoeHHe aTOMOB.
Xumn4deckas CBfi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIC PeaKINN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Ilepuoanueckuii 3aK0H U
[Tepuoguueckas cucrema

3.1 XUMHUYeCcKuX 3neMmeHToB [1. W. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. Ctpoenue
aToma
XumMmudeckas CBS3b.
3.2 OKHUCIUTETBHO- 8 https://m.edsoo.ru/FEAOASDPF
BOCCTAHOBUTCIIbHBIC PCAKIINU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBILEE KOJIMYECTBO YACOB 68

1O TIPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaunuyecTBo 4acos
HaunMeHoBaHMe pa3/iesioB M TeM JaexTpoHHbIe (UG pPoBbIE)
Ne n/m Kontpoasusie | IIpakTuueckue
NMpOrpamMMbl Bcero o0pa3oBaTesIbHbIE pPecypchl
padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMHYeCKHe peaKIUH
II 0 i
1.1 OBTOPCHHE H JTIYOICHHE SHAHH 5 1 https://m.eds00.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kitacca
19 OCHOBHer 3aKOHOMEPHOCTH XUMHUYECKUX 4 httos://m.edsoo.ru/AENALWG7U
peaxmuii
3 .
1.3 FICKTPOIITHACCIAT AHCCOLIAIIT 8 1 1 https://m.eds00.ru/KODUR50VY
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Wroro no pazneny 17
Pa3nen 2. HemeTa/lJibl M HX COeIMHEHUSI
06
2.1 HHT XApAICTCPHETIIG XHMITCCKX 4 1 https://m.edsoo.ru/ZTN1F700I
snemeHToB VIIA-rpynnel. ['anorenst
OO0m1as xapakTepuCTUKA XUMHUECKIX
2.2 anemenToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCMHEHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKUX
2.3 351eMeHTOB V A-rpyninsl. A30T, pocdop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COeTUHEHUS
OO0m1as XxapakTepruCTUKAa XUMHUECKIX
24 sneMeHToB [VA-rpynnel. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VJIX
KPEMHHI U UX COCAMHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pasznen 3. MeTasLiIbl M MX COCAUHEHUA

3.1 OO61Ke CBOMCTBA METAJIJIOB 4 https://m.eds00.ru/GHV2L6NJ8
3.2 Baxueiine MeTanabl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Utoro o pazneny 20
Paznen 4. Xumus u okpy:kaomas cpeia
B
4.1 CHICCTEA H MaTCPHAIbL B XRISHH 3 https://m.edso0.ru/TENBWEF7Y
yeJI0BeKa
Utoro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO HACOB I1O 68

[NTPOI'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KoanuecTBo 4acos
Ne Hara JIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka KonTtpoJbHblie IpakTnueckune
n/m Bcero U3y4deHnsi | o0pa3oBaTelbHbIE PeCypChl
padoThI padoThI
[Ipeamer xumuu. Ponb xumuu B
1 KU3HU uenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIECTBA
2 ToHATHE 0 METOAaX HO3HAHM B 1 https://m.edsoo.ru/9ZJAEW050
XUMHUHU
[IpakTtrueckas pabora Ne 1
I1 0 0
3 « paB_.HHa PabOTRL B Jabopatopui 1 https://m.edsoo.ru/L5EW4353D
Y IpUEMBI OOpaIeHUs C
n1abopaTOPHBIM 000PYTOBAHHEM»
4 ‘lueTeie BeMECTRA X CMECH. . 1 https://m.edsoo.ru/6TME21FW8
Croco0wI pa3aeneHus cmecei
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OYUCTKH TTOBAPEHHOW COJIH)»
6 ATOMBI M MOJICKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHE HIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJIEMEHTOB
[TpocThie U CIIOKHBIC BEIIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 https://m.edso0.ru/AMOBJ3QZ5
10 3aKOH MOCTOANCTEA COCTARa 1 https://m.edsoo.ru/IMCAIBFX6
BeniecTB. XuMuueckas hopmyna.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanenTHOCTE aTOMOB

XUMHUYCCKHUX D5JICMCHTOB

11

OTtHocuTeNbHAs aTOMHAs Macca.
OTHOcHTENIbHAS MOJIEKYJISIpHAs
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast JOJIsI XUMAYECKOT O
3JEMEHTA B COEIUHEHUU

https://m.edsoo.ru/GHV580MVE

13

KomuuectBo BeniectBa. Moiib.
MounsipHast macca

https://m.edso0.ru/368UNL5Y?2

14

dusnyeckrue 1 XUMHYECKUE

SIBJICHUS. XUMUYECKas peakus

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haku U yCia0BHA IPOTEKAHUSA

XAMHAYECKAX PEAKITUN

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHUS MacCCHhI
BEIIECTB. XUMHUYECKUE YPAaBHEHHS

https://m.edsoo.ru/M8DS4IHVM

17

Bbruncnenuss KoauM4ecTBa, Macchbl
BEILECTBA [10 YPAaBHEHUSIM
XAMHAYECKAX PEAKIUN

https://m.edsoo.ru/LUY9U3EQE

18

Krnaccudukanus xumuaecknx
peaknuii (coeMHEeHHUS,
pa3iokKeHusl, 3aMeIICHNUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JToMOHOCOB — y4€HBIN-
sHimknoneguct. O6o0mene u
cHCTEMAaTH3als 3HaHUN

https://m.edsoo.ru/PIWARH3AB

20

Kontponbnas padora Nel mo Teme
«BemecTBa 1 XUMUYECKHE
peakuum»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bozayx — cMech razos. Coctan
Bo3ayxa. Kucnmopoa — ajieMeHT u
npocroe BeuecTso. O30H

https://m.edsoo.ru/XXONONRN1P

22

duznveckrue 1 XUMHUUESCKHE
CBOMCTBA KUCJIOpOJa (peakiuu
OKHucIeHus, ropenue). [lonarue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CrnocoObl MOTy4eHUs KHCIOpOo1a
B J1abopaTopuu U
NIPOMBIUIEHHOCTH. [ IpuMenenne

KHCJIOpOaa

https://m.edsoo.ru/VJWB6A2RD

24

TernoBoii 3¢ dexT XuMuIecKoit
peaxiuy, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHJO0TEPMHUYECKUX
peaxIusx

https://m.edsoo.ru/PNMKJZHKX

25

TomnmuBo (HEPTH, Yyroiab U METAH).
3arpsi3HEHHE BO3TyXa, CITIOCOOBI
€ro MpeJOTBPAICHHUS

https://m.edsoo.ru/USNY5UUW?2

26

[Mpaktuueckas pabota Ne 3 mo
teme «[lomyuenue u cobupanue
KHCIIOPOJIa, U3yYEHHUE ero

CBOHCTBY

https://m.edsoo.ru/5516UHX3R

27

Boaopoa — aneMeHT u mpocToe
BemecTBo. HaxoxxaeHue B
pupoe

https://m.edsoo.ru/WD392ACWB

28

dusuyeckrne U XUMHUYECKUE
cBoOMcCTBa Bogopoja. [Ipumenenue
BOJOpPOJA

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

TlonsTHe 0 KHCIIOTaX U COJIAX

https://m.edsoo.ru/TMWNIVC43

30

Crioco0bl monydeHus: BOJ0posia B
nabopaTopuu

https://m.edso0.ru/C9TO9UCIP

31

IIpaktuueckas padora Ne 4 o
teme «Ilonyuenue u cobupanue
BOJIOPO/Ia, U3yUCHUE €TO

CBOWCTB)

https://m.edso0.ru/SS3WAX33K

32

MounsipHblit 00bEM ra3oB. 3aKoH
ABoraapo

https://m.edso0.ru/M3KS0O10DQ

33

Brrancnenus o0b€Ma, KOJIMUECTBA
BEIIECTBA ra3a 1Mo ero M3BECTHOMY
KOJII/ILICCTBy BCIICCTBA UJIN
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brrunciaenuss 00EMOB ra3os 110
YPaBHEHUIO PEaKI[MH Ha OCHOBE
3aKOHa 00bEMHBIX OTHOIICHHI
ra3oB

https://m.edso0.ru/9TQ8AXABY

35

dusnyeckre 1 XUMHUYECKHE
CBOICTBA BOJIEI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBauui. [Tlousatue 00
WHJIUKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona xak pacTBoputens.
HacplenHble 1 HeHaChILEHHbIE
pactBopbsl. MaccoBas 10715
BEILlECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 mo
teMe «lIpuroroBieHne pacTBOpoB
C OnpeAenéHHON MacCOBOM Jomneit

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

PACTBOPEHHOIO BEILIECTBA»

39

Kontponbsnas padora Ne2 mo reme
«Kucnopon. Bogopoa. Boxa»

https://m.edsoo.ru/JM7935DRY

40

Oxcupl: cocTaB, KiIaccupuKarys,
HOMEHKJIaTypa

https://m.edsoo.ru/5STFSJINAY

41

HOHyLICHI/IC U XUMHUYECCKUC
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX

1 aM(pOTEpPHBIX OKCUIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OcCHOBaHHSA: COCTaB,
KJaccu(uKaiys, HOMEHKIATypa

https://m.edsoo.ru/5U397HUSC

43

HOJ'IyIICHI/IC 1 XUMHYCCKHEC

CBOICTBA OCHOBAHUU

https://m.edsoo.ru/GD9A28ROE

44

Kucaotel: cocras,
KJaccu(UKaIus, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK?7

45

[Tony4yenue u xumMuueckue
CBOMCTBA KHUCIIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpegHue): HOMEHKIATYpA,
CIOCOOBI MONTYYSHHSI, XHMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas padorta Ne 6.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 1no reme «OCHOBHBIE
KJIaCChl HEOPraHUYECKHUX
COEIUHEHUI»

https://m.edsoo.ru/58D13JF7V

48

I'eneTnyeckast CBA3b MEKIY
KJIaccaMU HEOPTaHUYECKUX
COEeIUHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

O0o001IeHne U cucTEMaTU3aug

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUH

50

Kontponsnas padora Ne3 mo reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeTUHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IlepBble MONBITKH
KJIacCU PUKALMH XUMHYECKUX
aneMeHTOB. [loHsTHE O rpynmax

CXOOHBIX 3JICMCHTOB

https://m.edso0.ru/C0V3CC214

52

[leproauuecknii 3aK0H U
IIepuoguueckas cucrema
XUMHUYECKUX 3ieMeHToB /. .

MenneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[lepuroapl, rpynmel, TOATPYIIIBI

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenne aromoB. CocTtaB
aTOMHBIX saep. M30Tonsl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHnue 31eKTPOHHBIX
000J109€eK aTOMOB AJIEMEHTOB
ITepnomnueckoii cuctemsr . 1.
MenneneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTuKa XUMUYECKOT O
3JIEMEHTA I10 €ro MOJ0KEHUIO B
ITepnomnueckoii cucreme /. U.
Menneneesa

https://m.edsoo.ru/YIPO4OMDX

57

3navenue [leproguueckoro
3aKOHa JIsl pa3BUTHsI HAYKU U
npakTtukd. [. 1. MenneneeB —
Y4EHBIN, TeJaror U rpaxJIaHuH

https://m.edsoo.ru/SZD8XEO0OP

58

PezeprubIil ypok. O6001menne u

https://m.edsoo.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cHCTeMaTH3alusl 3HaHU /
Bcepoccuiickas mpoBepouHas
pabora

59 HMouHas xuMuueckas CBS3b 1 https://m.edso0.ru/3SY1RJKVI
D

60 /ICKTPOOTPHLATEIILHOCTD aTOMOB 1 https://m.edso0.ru/HZA110EDS
XUMHNUYCCKHUX DJICMCHTOB
K

61 OBAJICHTHA HeMOpHad 1 https://m.eds00.ru/9YVR3FUXI
XUMHNUYCCKaAAa CBA3b

62 CreneHb OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 -

63 KHCIUTEILHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTCIIBHBIC peaKIII/II/I

64 OKHUCIUATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
KonTtponbsnas pabora Ne4 mo reme

CrtpoeHue atoma. X ecKa

65 (TPOCHHE aTOM . mMprecka 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepocceniickast
mpoBepovHas paboTa

66 KosanenTuas nosspras 1 https://m.edsoo0.ru/EOL3MT2AE
XUMHUYECKAs CBI3b
PesepBHbIii ypok. O000menne u
CUCTEMATHU3ALUAA 3HAHUH 10 TEME

67 1 https://m.edsoo.ru/4ARH7M35NF
«CtpoeHue aToMa. XUMHUYECKas
CBSI3b»
P i . 0600

68 e3epBHEIi ypok. 000 IvueHHeH 1 https://m.edsoo.ru/7DNRBZ948
cCUCTEMATHU3A U 3HAHUMN

OBIIEE KOJIMYECTBO YACOB 110 68

[MPOI'PAMME



https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoiabnsble
padoThI

IIpakTHyeckue
padoTbI

JlaTa
U3ydeHust

DJIeKTpPOHHBbIE U (PPOBbIE
o0pa3oBaTeIbHbIE PeCypChl

[leproauuecknii 3aKo0H.
Ilepuonuueckas cucrema
XHMHYeCcKHuX dneMenToB . U.

MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX DJIEMECHTOB

MIEPBBIX TPEX NMEPUOAOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukamms n
HOMEHKJIaTypa HEOPTaHHIECKUX
BEIIECTB

https://m.edsoo.ru/WTO1WRA2Q

Buasl XuMH4IecKoil CBSI3H U THITHI
KPUCTAINTNYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbsnas padora Nel mo
teme «lloBTOopenue n
yriryOJaeHrne 3HaHUH OCHOBHBIX
paszenoB Kypca 8 kiacca»

https://m.edsoo0.ru/J4X8ZN212

Knaccugukammst XuMuyeckux
peakuuii Mo pasau4HbIM
MpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

[TonsiTre 0 ckopocTH
XUMHU4YeCcKoU peakunu. [Tonsitue
0 TOMOTE€HHBIX U T€TEPOrEHHBIX
peaknuax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[ToHsiTHE O XUMHYECKOM
paBHOBecuU. DaKkTOPHI,

BJIMSIOLIME HA CKOPOCTH
XUMHUYECKOHN PEaKLUuU U
MOJIOKEHUE XUMUUECKOTO

paBHOBeCHS

https://m.edsoo.ru/HAFH7NZNM

OKHUCIIUTEIBLHO-

BOCCTAHOBUTCIIbHBIC PCAKIINU

https://m.edso0.ru/648VV11026

10

Teopust AIEKTPOIUTHUECKOM
nucconuanuu. CulbHbIE U
cia0ble 3JIEKTPOIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHbIe ypaBHEHMS peaknud

https://m.edsoo.ru/\VN2SBIN1R

12

XHUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBaHUI B CBETE
MpeCTaBICHUN 00
AIIEKTPOIUTHYECKON
JIFCCOITHAIIN T

https://m.edsoo.ru/8HH81YVXI

13

XHUMHUYECKHE CBOMCTBA COJIEH B
CBETE MpEACTaBICHUN 00
3JIEKTPOIUTUIECKON

I CCOITAIIA T

https://m.edsoo.ru/ETD5QTS4G

14

ITonstue o ruaponuse conen

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHre U cucTeEMaTU3aIHs
3HAaHHUHU

https://m.edsoo.ru/FEEIZRMBG

16

IMpaktuueckas padora Ne 1.
«Pemenue skcrepuMeHTaIbHBIX
3agau»

https://m.edsoo.ru/7VXTEHIT4

17

Kontponbsnas padora Ne2 o

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DJIEKTPOJIUTHYECKAs
Juccounranysi. XuMHUYECKUe
peaKLuu B pacTBOpax»

18

O61mast xapakTepucTuKa
rajgoreHoB. XMMHUYECKHE
CBOICTBA Ha MPUMeEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposoaopon. ConsiHas
KHCJIOTa, XUMHUYCCKHEC CBOﬁCTBa,

NOJIy4YEHHUE, IPUMEHECHHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTtrnueckas padora Ne 2 mo
teme «lIlomyuenne consiHOM

KHUCIIOTBI, U3y4ECHHUE €€ CBOUCTBY

https://m.edsoo.ru/PVEXIYWEG

21

BbrunciieHus mo ypaBHCHUSIM
XUMHUYCCKUX PEaKIUi, eClau
OJIMH W3 PEarcHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BI5HO70F

22

OO0m1as xapakTeprucCTHKA
anemMeHToB VIA-rpymiibt

https://m.edsoo.ru/VMWKERSEP

23

ANIOTpOIHBIE MO (PUKAIIAH
cepsl. HaxoxaeHue cepol u e€
COEJIMHEHHH B IPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBonopoa, CTpOEHHE,
¢bu3nveckue U XMMUYECKUe

CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHasi KUCHOTAa,
(uznyecKue U XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHYECKHe PeaKIH, JIeKaIie
B OCHOBE IIPOMBIIIJICHHOTO
crioco0a MoJIy4eHus: CepHOM
KUCIOTBl. XUMHYECKOE
3arpsisHEHUE OKpYKaromen
Cpenbl COCIMHEHHUSMH CepbI

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne maccoBoi 10U
BBIXOZa IPOAYKTa peaKUuu

https://m.edsoo.ru/HSJE186WN

28

O61mas xapakTepucTuKa
aneMeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPOJIE,
(1)I/I3I/ILI€CKI/IG U XUMHYCCKHEC

CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMuaKk, ero Gpuzndeckue u
XHMHUYECKHE CBOMCTBA,
MOJIy4eHUEe U MPUMEHEHNE

https://m.edsoo.ru/HZAYE5F13

30

[IpakTugeckas padora Ne 3 o
teme «llomyuenue ammuaka,
HA3y4YE€HUE €r0 CBOWCTB»

https://m.edsoo.ru/JORP64IFJ

31

A3oTHAas KHCa0Ta, €8
(u3HYECKUE U XUMHYCCKUC
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Wcnonp3oBaHne HUTPATOB U
coJIel aMMOHHUS B Ka4eCTBE
MUHEpPAIbHBIX YI0OPEHUN.
XHUMHUYECKOE 3arpsi3HEHHE
OKpYy>Karoleil cpeasl
COCJIMHEHMSIMH a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

dochop. Oxcun pocdopa (V) u

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

(dhochopHas kuciora,
(u3nUeCKue U XUMHYECKUE
CBOMCTBA, MTOIy4YECHHUE

34

Hcnons3oBanue ¢pochaTos B
KayecTBE MHHEPATbHBIX
ynoOpeHuii. 3arps3HeHune
MPUPOAHOM cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

VYraepon, pacripocTpaHeHHE B
npupone, GpusndecKue u

XAMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuael yraepona, ux
(u3HUeCKue U XUMHUYECKHE
CBOMCTBA. DKOJIOTHYECKHE
po0JIeMBbI, CBS3aHHBIC C
okcugoMm yrieponaa (1V)

https://m.edso0.ru/OXQAPGNCF

37

YronapHas KUCIIOTa U €€ COTNn

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuyeckas pabora Ne 4 o
teme "[lonydeHune yriekucioro
raza. KauectBeHHasi peakuusi Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS8

39

HepBOHa'-IaJ'IBHBIG IIOHATHA 00
OpraHUYCCKUX BCHICCTBAX KaK O
COCIUHCHUAX YIJICpoda

https://m.eds00.ru/30T12109Z

40

Kpemuuii u ero coeauHeHUs

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuueckas padora Ne 5.
Pemienne skcnieprMeHTabLHBIX
3aaay 1mo TeMe «BaxHeimmue
HEMETAaJJIbl U UX COCTUHCHUS

https://m.edsoo.ru/O7ES8D0OD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

Kontponbsnas padora Ne3 o
Teme «Baxkaelmune HeMeTaJIbl 1
UX COEIUHEHUI

https://m.eds00.ru/S85J9UGH3

43

O61mast xapakTepucTUKa
XUMHUYECKUX 3JIEMEHTOB —
MeTaUI0B. Meranuyeckas CBs3b
U MeTaJuIn4yecKas
KPUCTAJUIMYECKAs PEIIETKA.

dusnueckre cBOMCTBA METAILIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHAYECKHE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKUI

PR HAPSKEHUI METAJIJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mrue crmocoObl TOTydeHHS
metaiioB. CriaBel. Berauciaenust
10 YPaBHEHHUSM XUMHUYECKUX
peakuuii, €Clu OIVH U3
peareHToB CONEPKUT MPUMECH

https://m.edso0.ru/G54GDQI2D

46

ITonsTHE O KOPPO3UU METAIIIOB

https://m.edsoo.ru/4AFIGDOWOW

47

[llenounbIe METAILIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/II[BI U TUAPOKCHUABI HATPUA U
KaJius

https://m.edso0.ru/Q4DX0G3U9

49

IllenoyHo3eMEIbHBIE METAILIBI —
KaJIbIIUHA U MarHumt

https://m.edsoo.ru/REOCDY0K6

50

Baxnelnmmne coeTMHEHNUS
KaJIbHs

https://m.edso0.ru/CJIR96CMZA

o1

O000111eHUE U CUCTEMATH3aLIUS
3HAaHUHU

https://m.edso0.ru/O5PXGG1BE

52

JKEcTKOCTEH BOABI U CITOCOOKRI €€

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHeHUS

53

[IpakTuyeckas pabora Ne 6 mo
teme "XKEcTKocTh BOABI U
METOJIbI €€ ycTpaHeHus"

https://m.edsoo.ru/NFIROKB8J

54

ATFOMUHUNT

https://m.edso0.ru/9ZJ8RD1TV

55

AMdoTepHbIe CBOICTBA OKCHIA U

TUAPOKCHUAA

https://m.edsoo.ru/NI5K110J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

Oxcuapl, TUAPOKCHUIBI U COTTU
xenesa (I1) n xenesa (I11)

https://m.edsoo.ru/ARTUBLAMP

58

O0001IEHNE U CUCTEMATH3AUSA
3HAHUU

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuyeckas padora Ne 7.
Pemienne skcnieprMeHTaNbHBIX
3aj7a4 1o teme «Baxknenmue
METAaJIbl U UX COCTUHCHUS

https://m.edso0.ru/ZN7G0QSMX

60

Brruucnenus mo ypaBHEeHUSIM
XUMHUYECKUX PeaKinui, eciu
OJIMH U3 PEareHTOB JIaH B
M30BITKE UJIU CONCPIKUT
npumecu. Beruucnenust
MacCOBOM JTOJIM BRIXOJA

MPOAYKTa PEAKINU

https://m.edsoo.ru/AYD2HE5S1Y

61

O000111eHUE U CUCTEMATH3aLUs
3HAaHHUHU

https://m.edso0.ru/BSTOVTKOP

62

Kontponbnas padora Ne4 o
TeMe «BaxxHeHlmne MeTallIbl U
HX COCIUHEHUS)

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BewecrBa u Matepuansl B

63 N 1 https://m.edsoo.ru/OFI32JMTO
ITOBCCIHCBHOM KHW3HU YCIIOBCKA
X

64 VIMITTICCROT SarpASHEHIE 1 https://m.edso0.ru/9ANGYEYQI
OKpYIKAIOIIen Cpebl
P

65 Ol XHMILH B pEleHih 1 https://m.eds00.ru/18Q203Y28
9KOJIOTMUECKUX TpodsieM
Pe3epBHbIii ypok. O6001menne u

66 N 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaruisalusa 3HaHUU
P i .

67 e3epBHblii ypoi. Oboduerie 1 1 https://m.eds00.ru/P52TIZNXV
cucreMarui3aiusda 3HaHUU
Pe3epBHbIii ypok. O600menne n

68 N 1 https://m.edsoo.ru/TMK36TJZG
cucreMarui3aiusda 3HaHUU

OBIIEE KOJIMYECTBO YACOB II1O 68

[NTPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

* Xumust: 8- kiacc: 6a30BbIi YPOBEHb: YUECOHUK; D-¢ U3JjaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymos W.I'., CnaakoB C.A. AkuroHepHOe 00111eCTBO
«3narenscTBo «lIpocsemenue

* Xumusi: 9-11 knacc: 0a30BbI ypOBEHb: YUEOHUK; 9-€ U3/laHuE, TepepaboTaHHOe
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«HS,ZI&TGJILCTBO «HpOCBGIII@HI/Ie»

METOJIUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
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