


INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3zoBaTeILHOMN MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha OcHOBe (ermepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLIETIIMU MPENOJaBaAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuU JOa€T TPEACTaBICHHE O LENAX, OOIeH CTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM M CTPYKTYPUPOBAHUE 10
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, ONPEACISACT KOJMYECTBEHHBIE M
Ka4eCTBEHHBIC XapaKTEPUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaAHUN K
pe3yJiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1IN U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XHUMHH CIY>KHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHUpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuyenue xummm:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHON JIeSITEILHOCTH;



3HaKOMUT CO CHeuu(PUKoil HAYYHOTO MBIIUICHHS, 3aKJIaIblBa€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €UHCTBO IPHUPO/BI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOLINXCS;

croco0CTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO -
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHUs B OOyYEHUM XHUMHUU OOECIEUMBAIOTCS CHEIHPHKOM
COJEpKaHusl  y4yeOHOro  IMpenMeTa, KOTOPBIM  SBISETCS  IE€Iaroru4ecKH
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOW HayKH XMMHH Ha OINPENEIEHHOM dTalne eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHI
OpraHU4eCKON XUMHHU.

CtpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBaAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUI O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

—MPEACTABICHUA 00 DJIEKTPOJMTHYECKOW JUCCOLMAIIMM  BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHS K JpPYromy, BBINOJNHAS (YHKUMUM OOBSICHEHHS U TMPOTHO3UMPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEW NMPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
M3Y4YaeMbIX BEILLECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW MpHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. V3ydyeHrne XMMHH NPOUCXOJUT C IMPHUBICYEHUEM
3HAHUM W3 paHee HW3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aloluid MUpy,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kmacey.

[Ipy wu3ydyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.



3agaya yyeOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUW : BaXXHEHIMX (PaKTOB, MOHATHUN, 3aKOHOB U TCOPETUUCCKUX IOJIOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[I03HAHUS IIPU M3YyUYEHUU BEUIECTB MU
XUMHUYECKUX peakluid, B (GOPMUPOBAHUN U PA3BUTHH [O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
JEATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOro OOpamieHus C BEUIECTBAMH B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHMs BaXKHOE
3HaYEHHUE NMPUOOPEN TAKUE LIETH, KaK:

— (¢$opMHUPOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATEIIbHOCTH, HAay4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, IMO3HAHHWS M CaMOIIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opMupoBaHue oOWIEH (QYHKIMOHANBHOM M €CTECTBEHHO - Hay4HOH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpPA, UCHOJb3ys 3HAHUS U OIBIT, MOJyYEHHBIE MPH HU3YUYEHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU IEATENBHOCTH;

— (QopmupoBanue y O0Oydarommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(uUiIs U HANpaBlIE€HHOCTU JAajbHeHIIero
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3yYCHHS XHMHW Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC
IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BelecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UMCThIE BelIeCTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€étel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUECKHe ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu o0palleHus ¢ JIabopaToOpHBIM O00OPYAOBAHHEM; U3YUYEHUE U OIMKCAHUE
(bu3nUecKkux CBOMCTB O0O0pa3lOB HEOPraHMYECKHX BEIIECTB; HAOIIOJIEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI; HAOIIOJCHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiioKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBaHuM, B3anMOICHCTBHE XkKee3a ¢ pacTBopoM coiu meu (11));
U3y4YEHUE CIOCOOOB pa3ielieHus cMeceil (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BhITIApUBAHUE, JUCTWUISAIMS, XpoMaTorpadus); nposedeHue ouucmru no8apeHHou
conu;  HaOMOJEHWE W  ONHMCAaHUE  PEe3yJbTaTOB  MPOBENCHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MAacChl; CO3JaHUE MOJeNed MOJIEeKYII
(IIapoCTEepPKHEBBIX ).

BaxHeiue npeacTaBuTe M HEOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xucimopoga. CrocoObl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30 - W DHJIOTEPMUYECKHE peakluu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B JKU3HU 4YeloBeKa. KpyroBopoT BOZbI B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujoB. dusnueckue U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucinor. Gusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKaHUS KUCIOPOAa B BO3AYXE; MOJTYUYCHHE,
coOupaHue, pacrno3HaBaHUE U HU3YUYCHHE CBOWMCTB KHUCIOpPOJA; HAOIIOJEHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUSI BO3HMKHOBEHUS W
NpeKpalleHusl TopeHus (MoXkapa); O3HAKOMJIEHHE ¢ oO0pa3llaMHd OKCHJIOB H
OMKMCAHWE WX CBOWCTB; TMOJyYEHHUE, COOWMpaHUE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCITOJIb30BaHUE BUEOMATEPUAIOB); HAOIIO/IEHUE 0Opa3lioB BEIICCTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHWE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO; MPUTOTOBJIECHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J10Jiel paCTBOPEHHOTO BEIIECTBA; B3aWMOJICUCTBUE BOJBI C METAJJIAMU
(HaTpueM W KajJbliieM) (803MOJICHO  UCNONb30BAHUE — BUOCOMAMEPUALOB);



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaln3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METajla JAPYTMM U3 pAacTBOpPA COJIH, peuieHue
9KCNEePUMEHMANbHbIX 3a0a4 Nno meme «Baogcnelwue knaccvl Heopeanuuyeckux
COCOUHEHULL.

HMepuoauueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKUX
3jieMeHTOB /. 1. MenpesieeBa. CTpoenne aToMOB. XUMHYECKAS CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckas cuCTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronsl. Dnextponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnbnie ceasu.



Peanm3anus MeXnpeaIMETHBIX CBsI3e€d NMPH WM3YYCHHWH XHMHH B 8 Kiacce
OCYIIIECTBIISICTCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO - HAyYHBIX
MOHSTHH, TaK W TIOHATHH, SBJISIFOIIMXCS CUCTEMHBIMU JIJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO - HaydyHbIe MOHATHS: HAy4YHBIH (akT, THUIOTEe3a,
TEOpHsl, 3aKOH, aHAJIM3, CHHTE3, KJIACCH(HKAIHS, TIEPUOTUIHOCTh, HAOIIOICHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJICIIb, SIBIICHHUE.

dusuka: Marepus, aTtoM, O3JEKTPOH, TMPOTOH, HEHTPOH, WOH, HYKJIH/I,
U30TOIbI, PaIMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUYCCKHNA 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3NYCCKUE BEIUYHMHBI, ¢ITUHHIIBI
U3MEpPEHUs, KOCMOC, TUIAaHETHI, 3BE3161, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE TOPOJIHI,
TI0JIC3HBIC HCKOIIaeMbI€, TOITUBO, BOJAHBIC PECYPCHI.

9 KIIACC
BemecTBo U XMMHYecKasi peakius

Ileprognyeckuii 3axoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM DJJIEMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMAYecKHX peakluid Mo pa3auyHbIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTaJIM3aTopa). K30 - U SHAOTEPMUUYECKNE PEAKIIUN, TEPMOXUMHUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW PEAKUMHU M IOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUW C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakrum nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB: METAUIOB M HEMETAJIOB (rpaduTa MU anmasa), CJIOKHBIX BEIIECTB
(x7opuaa HaTpUsl); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU peaKiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMPOLECCAa UCCOLUUALMU KHUCIOT, IIEJIOYE U COJIeH
(BO3BMOKHO  HCHOJIb30BAHME BHJACO MaTepualoB); MPOBEIACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIENIEHUE Tas3a, oO0pa3oBaHUE BOJbBI); OIBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHHUS); paclO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanssl 1 X coeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydeHHUE, NMpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (HU3WYECKHE W XHUMHUYECKHE CBOMcCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxaeHue ceppl U €€ COeOUHEHHH B mpupoie. XUMHUECKOe
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, PacCIpOCTpPAHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (PU3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuyenue. Mcnons3oBanne GpocdaToB B KaUeCTBE MUHEPATbHBIX YI0OPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyroopot yraepona B npupojae. OKcuabl yriaepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEeMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NYEeCKUe U XUMHYECKHUE CBOMCTBA,
noiyyeHue u npumeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT - HOHBL
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: KHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemHus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHWUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI;
MIPOBE/ICHNE KaUYECTBEHHBIX PEaKIMi Ha XJIOPU]I -MOHBI U HAOJIO/IEHNE TIPU3HAKOB
WX TIPOTEKAHWsI, OMbBITHI, OTPAKAMOIIHE (PU3NUECKHE M XUMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHUI (BO3MOXKHO UCIIOIb30BaHUE BHUICOMATEPHAIIOB),
O3HAKOMJIEHHE C 0Opa3lamMu XJOpPUAOB (TaJOr€HUJOB); O3HAKOMJICHHE C
oOpaslamu ceppl €€  COEQUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB) ; HAOJIIOJCHUE MpoIlecca O0YTIMBaHus caxapa IoJl AeCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
MOH U HaOJIOJIeHWEe TpHU3HaKa €€ MPOTEKaHUs; O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX yAOOpEHUN; MOIyYeHHE,
coOupaHue, pacnosHasaHue U usydeHue CeOUCME aMMUAKA, TPOBEICHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHUS U ¢ocdart - MOH U U3yUEHUE TTPU3HAKOB
UX MPOTEKaHUs, B3aHUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C
MeIpl0  (BO3MOXKHO HCIOJB30BAHME BHJICOMATEPUANIOB); H3y4Y€HUE Mojelen
KPUCTAUTMYECKUX pEETOK anMasza, rpadura, QyiuiepeHa; O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM NPOTHBOTa3a; MoJydeHUE, COOMpaHue, pacro3HaBaHUE U H3yUYCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT - WOHbl U HW3YyYECHHE MPU3HAKOB HMX IMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHUJIMKATHOM TNPOMBINIUIEHHOCTH, peuleHue 3KCNepUMEeHmMAlbHbIX
3a0au no meme «BadicHeliuiue nememanvl U ux COeOUHEHUs .

MeTausbl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtayinyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanus). OKCUIIBI U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aToma, HAXOXIACHUE B mpuponc. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, UX (PU3MUECKUMU
CBOMCTBAMHU; H3YyYCHHE  PE3YyJbTaTOB KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpUs C BOJOM (BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAITIOB);
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI; MPOLIECCA TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xenesza (1), menu (11); HaOGMrOMEHUE W ONTUCAHKE MPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUIas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
UCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoris npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MarepuanoB (CTEKJIO, CIUIAaBhl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).



Mesrcnpeomemmnuie céasu.

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCSl 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO - HAy4YHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO- Hay4yHbIe TIOHATHS: HaY4YHBIA (haKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, HNapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TONbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsi, MPOBOJHHKH,
MOJYIPOBOHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpPUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIEC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIHEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO-
MOJIC3HOM, Yy4YeOHO - WCCIEeNOBAaTEIbCKOM, TBOPUECKOW W JPYruX BHUAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a]ay, BBIIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJIOIaeMBIX IPOIECCOB M SIBJICHUH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHWIO U TO3HAHUIO, JIO003HATEIBHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K MPAKTUYECKOMY U3YUYEHHIO Tpodeccuil u TpyJa pa3inyHOro poja;
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHUs NPEIMETHbIX 3HAaHUU IO XWMHH; OCO3HAHHBIM BBIOOP
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOCKEHUsSI 00pa30BaHUs C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IK0JI0OrNYecKOro BOCIMTAHNS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTU COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPENOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO - HAayYHBIX YYEOHBIX IpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTUHE MHUPA, M YHUBEPCAIbHbIE y4eOHbIE ACHCTBUS (T03HABATEIIBHBIEC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.
ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHN (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIC B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPU30BaATh CYIIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH U HHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadvKu U UX KOMOHWHAITUSIMU,

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe NeHCTBHA:
yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTax; JeJIaTh IPE3EHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIbBHOM W MCCIIEOBATEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHhI U APYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSTh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yjbTaTa 3asBJICHHOW II€JNHU, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOEHUI 005A3aTEIbHOTO
COJEp)KaHUs, YCTaHOBJIEHHOTO JaHHOM (QeaepanbHOM paboueil mporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYaIOLIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCu(pUKaus peakuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30 - U SHJOTEPMUUYECKHUE PEAKIUH, TEIUIOBOM (P PeKT peakiuu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJspHAs KOBaJCHTHas CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHHUM Mo
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynna)» u «nobouynas noarpynna (b- rpymnma)», Mansie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3aps siapa, 00Iee YUCIO DIICKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpallleHUd B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON JEATCILHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTU3aluIo, KiIacCU(pUKAIHIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHYECKUX PEaKIUH, €CTeCTBEHHO- Hay4YHBbIE€ METOJIbI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJIoM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYECH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLHUALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(POTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHUHM 1o ¢dopmyliaM, BUI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b- rpymnma)», mainble W OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenieieHde HMX MO0 JJICKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PEAKIIUU
BEII[ECTB, MO TEMIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOnM0aTe  MpaBuUja  MOJb30BAaHMWA  XMMHYECKOM  HOCYIOoM U
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OIMBITHBIM MyTEM XJIOPHUJ -, OpOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PpEaKIHMi, €CTECTBEHHO- HAy4YHBbIE METOMBI TIO3HAHUSI —
HaOIOICHUE, M3MEpPEHUEe, MOJCIHPOBAHNE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

KoaunuyecTBO 4acosB

Ne HanmenoBanue pa3iesioB u JuiekTpoHHbIE (HUGPOBbIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 1 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BelectBa 1 XuMHU4ecKkue bu6nuoreka [IOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
Boznyx. Kucnopoa. [Tonsitue bu6mmoteka [IOK
2.1 6 1
00 okcugax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax 3 bubmuoreka [JOK
' M COJISIX https://m.edso0.ru/7f41837c
Bopa. PactBopsl. [Tonsitue 06 but6mmoreka [IOK
2.3 5 1 1
OCHOBaHMSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c
2.5 0
HWroro no pazneny 30



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

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckas ¢cBsizb. OKHCJIUTEILHO - BOCCTAHOBHTEJIbHbIE Pe€aknumn

Ilepronnueckuii 3aKOH U
31 IIepnoanueckas cucrema 7 bubnmoreka [JOK
XUMHUYECKHX 3eMeHToB /l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMUYECKasi CBA3b. Bu6miorexa LIOK
32 OxucauTeibio- 8 L https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[MPOTPAMME



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

9 KVIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLINAIIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 1 Bubmmorexa [IOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUU U UX COSANHCHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Jara
K DJIeKTPOHHbBbIE
0JIUYeCTBO YaCOB U3ydeHus
Ne nugposeie
Tema ypoka
n/n o0pa3oBaTe/bHbIE
Konrtpoabubie IIpaktuueckue Ilnan | dakr
Bcero pecypchl
padoThI padoThI
Beoanblii uHcTpyKTak. UBAK/I Ne
Pasnen 1 "TlepBoHavalibHBIC
xuMmudeckue mousatus" (20 u)
Tema "Xumus - eadicuetiuas
obnacme ecmecmeo3HaHus U 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d210c
NPaKmu4ecKou 0esimenbHoCmu
yenosexka" (5 u)
IIpenmer xumuu. Posb xumuu B
JKM3HU YeIoBeKa. Teia u BelecTra
[TonsiTie 0 MeTOaX TTO3HAHUS B 1 bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227e
IIpaBuna pa®oOTHI B 1a00paTOPUH U
1| pI/IéMLI op6 alleHUs C e 1 bubmorexa [JOK
P patt https://m.edsoo.ru/ff0d23dc
J1a00paTOpHBIM 000pYI0BaHUEM
YucTteie BemecTBa U CMECH. 1 bu6mmorexa [IOK
CriocoOsbI pa3aeneHus cMmecei https://m.edsoo.ru/ff0d26ca
IpakTuyeckasi pa6ora Ne 1
«Paznenenue cmecelt (Ha mpumepe 1 1 bubnmnoreka [JOK
OYMCTKHU TTOBAPCHHOM COJIM )» https://m.edsoo.ru/ff0d28c8
HABX] Ne



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

Tema "Bewecmea u xumuuecxue

bubmuorexa [JOK
6 pearyuu” (15 4.) ATombin https://m.edsogru/ff0d2a6c
MOJIEKYJIBI.
7 Xumudeckue 3y1eMeHThl. CHMBOJIBI bubmuorexa [JOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cloXHBIE BEIIECTBA Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMUYECKasi (opMyIia. bubmmoreka [JOK
BanieHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTHOCUTENBHAS MOJICKYJISIpHAs bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10719 XHMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Momnspnas macca https://m.edso0.ru/ff0d5230
14 du3nyeckne U XUMHUYECKHUE bubmuorexa [JOK
SIBIICHUS. https://m.edsoo.ru/ff0d37fa
15 XuMHYecKas peakius u eé bubnuorexa [IOK
MIPU3HAKHU. https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XUMHUUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 B3anMocBsA3p KoIM4ecTBa, MacChl U bubnmoreka [JOK

YHClla CTPYKTYPHBIX €AHHHII

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

BemiecTBa. Pacu€rel mo opmynam
XMUMHYECKUX COCTUHECHUI

Knaccudukanuss XUMHUIeCKHX

18 peaxiuii (CoeAMHEHMs, Pa3JIOKEHUS, bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)

19 O0o001IcHNE U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/ff0d40c4
Kontpoasnas padora Nel no teme

20 «IlepBoHaYaILHBIC XUMHYCCKHUE bubmorexa LHOK

https://m.edsoo.ru/ff0d4290
TIOHSATHUS
AHaim3 KOHTPOJIBHON paboTHI.
Paznien 2 "Baxneimme
IPEJICTABUTENIN HEOPTaHUYCCKUX

21 BemecTB" (30 4. ). Tema "Bo3oyx. bubnnoreka [JOK
Kucnopoo. Ilonamue 06 okcuoax" (6 https://m.edsoo.ru/ff0d448e
y.) Bozmyx — cmechb razoB. CoctaB
Bo3ayxa. Kucnoposg — snemeHT u
IPOCTOE BEIECTBO.

Ou3nyecKue 1 XUMUIECKHE

99 CBOICTBa KHCIIOpOaa (peaKIuu bubnmoreka [JOK
okucieHus, ropeaue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
Crioco0bI MOTy4YeHHsI KUCIIOPO/Ia B
1ab0paToOpUu U MPOMBIIIUIEHHOCTH.

23 [Ipumenenue kucnopona. O30H - bubnmorexa LIOK

https://m.edsoo.ru/ff0d497a
AITOTPOTTHAST MOAU(PUKAIUS
KHCJIOpoaa
24 TennoBoii 3¢ ekt XuMuIecKoi bubnuoreka [IOK

pCaknu, TCPMOXUMHYCCKUC

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

ypaBHEHUS, IK30 - U
SHIOTEPMHUECKUE PEAKIIUU

TonnuBo (yroyib u METaH).
3arpsi3HEHUE BO3/yXa, YCUICHUE

bu6mmoreka [IOK

25 NapHUKOBOTO 3P QeKTa, pa3pylieHne https://m.edsoo.ru/ff0d4c4a
030HOBOTO CIIOSI
IIpakTuyeckas padora Ne 2 o
26 teme «[loyduenue u cooupanue bubnnoreka [JOK
KHUCJIOPOJa, U3YUYECHHE €T0 CBOWCTBY. https://m.edsoo.ru/ff0d4ae2
HNBXK] Ne
Tema "Bodopod.llonsmue o
97 kucaiomax u conax" (8 u.).Bomopon bubnnoreka [JOK
— DJIEMEHT U MPOCTOE BEILIECTBO. https://m.edsoo.ru/ff0d4ddo
Haxoxnenue Bogopoaa B mpupoe.
98 DOu3nYeCcKue U XUMUYECCKHIE bu6mmoreka [JOK
cBolicTBa Boopoaa. [Ipumenenue. https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 Kucnotet w comn hittps://m.eds00.ru/ff0d50d2
bu6mmoreka [JOK
30 CTOCO0bI moyHeHNA BOAOPOAa https://m.edsoo.ru/ff0d4ddo
Brruncnenus MONEKYISIPHON MacChI
KHCIIOpPOJIa M 030HA HA OCHOBAHHUH
31 ATOMHOM MacChl XUMUYECKOTO bubnmnoreka [JOK
3JIEMEHTA; KOJIUYECTBA, MAaCChI https://m.edsoo.ru/ff0d4f42
BEIIECTBA 10 YPaBHEHUSAM
XUMUYECKHUX PEaKnn
. " bubnmoreka [JOK
32 MosspHElit 00BEM rasos. https://m.edsoo.ru/ff0d542e
33 Brrancnenus o0bEmMa, KOTU4ecTBa bubnmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BELIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMYECTBY BEILECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

34

35

36

37

38

39

40

Brruucnenus 00EMOB ra3os no
YPaBHEHHIO PEaKIMU Ha OCHOBE
3aKOHA 00BbEMHBIX OTHOLIEHUI ra30B

BBoaublii uncrpykraxk, MBI Ne
Tema "Booa. Pacmeopui. Ilonsmue
00 ocnosanusax" (5 u.) duzndeckue u
XMMHYECKHE CBOMCTBA BOBI.
OcHoBaHust

PactBopsl. Ponb pacTBOpoB B
IIPUPOJIE U )KU3HU YEJIOBEKA
.Kpyrosopot Bozs! B ipupoze
.3arpsi3HeHHEe NPUPOIHBIX BOI.
OxpaHa 1 04HMCTKa NPUPOIAHBIX BOJ

Bona xak pacTBopHUTEb.
HacplilieHHbIe 1 HEHACHIIIIEHHBIE
pacTtBopbl. MaccoBast 10J1s1 BelecTBa
B pacTBOpe

IIpakTyeckas padora Ne 3 o
Tteme «[IpuroToBneHue pacTBOpPOB C
ONpeeNEHHON MaCcCOBOU J10JIEH
PacTBOPEHHOTO BEILIECTBAY.

HUBXK Ne

KonTtpoubsnas pabora Ne2 o reme
«Kucnopon. Bonopon. Bona»
AHanM3 KOHTPOIBHOU paboThl. Tema
"OchogHbvle K1accvl HeoOpeaHU4ecKux
coedunenutt” (11 u.).

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bubnmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

Knaccudukanus HeopraHmueckux
coenuHeHu. OKCUIEL.
Knaccudukanmst okcumos.
Homenknatypa okcHioB.
duzndeckne CBOMCTBA OKCHIOB.
[Tonyuyenue oxcuaoB.

KI/ICJ'IOTHBIG, OCHOBHBIC 1

41 aMmdoTepHbIe OKCHIBI. XUMUYECKUE Brommozexa [IOK
. P ' https://m.edsoo.ru/ffod664e
CBOICTBa
OcnoBanus. Knaccudukanus
OCHOBaHUI: MEIOYU U
42 HEPACTBOPHUMBIE OCHOBAHUS Bubmiorexa ITOK
P P o https://m.edsoo.ru/ff0d67ca
Homenknarypa ocHOBaHUI.
du3uyeckue cBOMCTBAa OCHOBAHUM
43 XuMHUYECKHEe CBOMCTBA OCHOBAaHUM. bu6mmoreka [IOK
[Tonyuenne ocHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl. Knaccuduxanus kucnort.
44 Homenxnarypa kucinor. usndeckue Bubmzorexa LIOK
. P ’ https://m.edsoo.ru/ffOdfee2
CBOIICTBA.
XUMHUYECKHE CBOMCTBA KUCIOT. Psan
bubmuorexa [JOK
45 aKTUBHOCTHU METAJIJIOB
https://m.edsoo.ru/ffOdfee2
H.H.Bekerona. [lonydyenue KUCior.
Conu. Homenknarypa cosnei.
46 dusnueckre 1 XUMUUECKHE Brbmuorexa IOK
- . . https://m.edsoo.ru/00ad9474
cBoiicTBa coneil. [lonyuenue coneil.
IIpakTuyeckas padora Ne 4.
47 Pelienune skciepuMeHTAIbHBIX 3a7a4 bubnnoreka [HJOK

o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUI.

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

UBXK] Ne

48

49

['enernueckas cBsi3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COEeIUHEHUI

O000111eHNE U CUCTEMATU3 AL
3HAaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

50

KonTpoubnas pabora Ne3 o reme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela

o1

52

AHam3 KOHTPOJIBHON paboTHI.
Pazgen 3. «llepuoaudeckuii 3aK0H U

OoepuoandcCKas CucremMa

XUMHWYCCKHUX OJICMCHTOB

J.M.MenpneneeBa. CtpoecHuE
aTOMOB. XMMHMYECKAs CBS3b.
OKHCINTEIFHO-BOCCTAHOBHUTEIIHHEIC
peakuum»( 15 9. ) Tema

"Ilepuoouueckuti 3aKoH u
nepuoouyeckas cucmema
XUMUYECKUX INEeMEHMO8

J. M. Menoeneesa. Cmpoenue
amoma" (7 u.) IlepBble MOMBITKU
KJIacCU(UKAIUN XUMHUYECKUX
aneMeHTOB. [ToHsITHE O TpyIax
CXOJHBIX 2JIEMEHTOB

DNEeMEHTHI, KOTOpbIE 00pa3yIoT
amM(oTepHbIe OKCHUJIBI U TUAPOKCH/IBL.
Ilepronnueckuii 3aK0H.
Ilepronnueckas cucrema

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢



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

XUMHUYECKUX 3JieMeHTOB [[. 1.
Meunneneesna.

53

IIepuons! u rpynmsl. Gusndyeckui
CMBICJI IIOPSIAKOBOIO HOMEPA,
HOMEPOB IIEpUOAA U IPYIIIbI
DJIEMEHTA.

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

54

55

56

Crpoenue atomoB. CoCTaB aTOMHBIX
anep. N3oTomsl

OnekTpoHbl. CTpoeHue
3JICKTPOHHBIX 000JI0YEK AaTOMOB
nepBbIX 20 XUMHUYECKUX PJIEMEHTOB
[Tepuoauueckoit cucremsi /. U.
Menpaeneena

XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 110 €TI0 MOJI0KCHHIO B
Ilepunonnueckoii cucreme /1. U.
MenneneeBa. 3aKkOHOMEPHOCTH
W3MEHEHUS pajJinyca aTOMOB
XHMHUYECKHX DJIEMEHTOB,
METAINYECKUX H HEMETAJIINYECCKHUX
CBOMCTB T0 TPyNIaM U TIEPHOJIaM.

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

57

3nauenwne [leproandeckoro 3aKoHa u
[Tepuoanyueckoit CUCTEMBI
XUMHUYECKHX AJIEMEHTOB IS
pa3BuTUA HaykH u npaktuku. 1. U.
MeHeneeB — y4€HbIN U
IpaKAaHWH.

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96e

58

Tema "Xumuueckas cessn.
OxucrumenvHo-

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8



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

soccmanogumenvhvle peakyuu” (8
y.). DIEKTPOOTPHULIATEIIBHOCTh
XUMHUYECKHX JJIEMEHTOB.
XUMHYECKas CBA3b.

59 Honnas cBs3b bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBanieHTHas mosspHas CBs3b bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOJIsIpHAs CBS3b bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTerens okucIeHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
IIpoueccsl OkuCIEHUS U
64 B(icl:ll“aHOBJIeHI/ISI. Okucnurtenu u bubmorexa HOK
https://m.edso00.ru/00adb076
BOCCTaHOBUTEIH
KonTtposbnas pa6ora Ned4 o
temaMm «llepuoanyeckuii 3aK0H U
[Tepuoauueckast cucrtema
65 XUMHYECKUX JIEMEHTOB bubmmorexa [TOK
https://m.edso0.ru/00adb486
J.M.Menneneesa. CTpoeHue atoma.
Xumudeckasi cBsizb. OKHCITUTENBHO -
BOCCTAHOBUTEIHHBIC PEAKITHI.
AHann3 KOHTPOJILHOH paboTHI.
66 PesepBHblit ypok. O6001eHue u bubnmorexa LIOK
. https://m.edsoo.ru/00adb33c
CUCTEeMAaTH3AIHsI 3HAHHHA
67 PesepBHbIil ypok. O6001IeHNE 1 bubnnoreka [HOK

cUCTeMaTH3alus 3HaHUH

https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68 PesepBueiit ypok. O600mIcHNE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d61c6

9 KVIACC

Jlara
DJIeKTPOHHbBbIE
KosauuecTBo yacos U3ydeHusl b
uudposbie
Ne ni/m Tema ypoka
P o0pa3oBaTe/ibHbIE
Kontpoabubie IIpaktnueckue Ilaman Pakr
Bcero pecypcsl
padoThI padoThI
BBoaHbBI HHCTPYKTAK ,
HUBXKI Ne .
Paznien 1 "BeniectBa 1 XMMHUYECKUe
peakmmn" (17 4.). Tema
"Iloemopenue u yenyonenue sHanuil 1 bubnnoreka [JOK
OCHOBHbIX pazoenos kypca 8 https://m.edsoo.ru/00adb59
knacca" (5 u.) llepuogmaeckuit
3akoH. [lepronnueckas cucrema
XHUMHYECKHUX deMeHTOB /JI. .
MenpeneeBa. CTpoeHHE aTOMOB
3aKOHOMEPHOCTH B U3MEHEHUH
. bubmuorexa [JOK
CBOMCTB XMMUYECKUX IJIEMEHTOB 1 https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX TIEPHOIOB T '
Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHUYECKHUX BEIECTB
XUMUUYECKHE CBOMCTBA BEIICCTB,
OTHOC . a3 1 bubnmnoreka [JOK
THOCSIIIAXCS K PA3INIHBIM
P https://m.edsoo.ru/00adb7e2
KJIacCaM HEOPTaHUYECKHUX
COEIMHEHUH, TeHETUYECKasl CBS3b
HEOPraHUYECKHX BEIIECTB.
CtpoeHue BemiecTBa: BUJIbI 1 bubmuorexa [JOK

XUMHUYECKOU CBA3U. THIIBI

https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KPUCTAIUIMYECKUX PELIETOK,
3aBHMCHUMOCTb CBOMCTB BEILIECTBA OT
THIA KPUCTAIUIMYECKOHN PEIIETKY U
BHJIa XUMHUYECKOU CBS3U.

CamocrosiTesibHas padoTa no
Teme «[loBTOpEHUE U yriyoneHue
3HAaHUU OCHOBHBIX Pa3esioB Kypca
8 ximacca»

Tema "OcnogHble 3aKOHOMEpHOCIU
xumuueckux peakyui” (4 1).

Krnaccudukanus XaMHIECKUX
bu6mmoreka [IOK

7| 1
PCAKIIIH TO Pas IHAHbIM https://m.edsoo.ru/00adbch0

IIpU3HAKaM. K30 - 1

OHAOTCPMHUYCCKUC PCAKIINH,
TCPMOXUMHNYCCKUC YPABHCHU.

[IonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [TonsTre 00 0OpaTUMBIX
Y HEOOpaTUMBIX peaKLUsX. bubnnorexka [JOK

[IoHsATHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakuusx. [lonsatue

O KaTajm3e.

IloHsaTHE 0 XUMHUYECKOM

PaBHOBCCHUHU. (I)aKTopBI, BIIHUAOIINEC

Ha CKOPOCTb XUMHYECKOMN pCaknuun 1
1 MMOJIOKCHUEC XUMHNYCCKOT'O

bubnmoreka [JOK
https://m.edsoo.ru/00adc28c

paBHOBECHsI

OKHUCIIUTEBHO-
bu6mmoreka [IOK

BOCCTAaHOBHUTEJIbHEIC pEaKIINH, 1
peaktl https://m.edsoo.ru/00adcade

AJIEKTPOHHBIN OanaHc



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

OKHCJIUTEIHHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBlIeHUE YpaBHEHUM
C MCIIOJIb30BAaHUEM 3JIEKTPOHHOTO
OanaHca.

Tema "Snexmporumuveckas
ouccoyuayus. Xumudeckue peaxyuu
6 pacmeopax" (8 u.) Teopus
AJIEKTPOJIMTUYCCKOM TUCCOIMALINY.

10 OIEKTPOIUTHI U HEDJIEKTPOJIUTHI bubnmorexa LOK
p p ) https://m.edsoo.ru/00adcd68
Karuous! u annonsl. CUIbHEIE U
cirabbie AIeKTponThl. CTereHb
nucconuanuu. Mexannu3Mbl
IIMCCOLIMAIINH BEIECTB.
Peakmun nonnoro ooMena. Monuelie
aBHEHMS peaknuil. Y ClIoBUs
11 l}'IIPOTeKaHI/ISIp €aKIUil HOHHOT'O bubmmorexa [IOK
P peait .. https://m.edsoo.ru/00add448
oOMeHa, MOTHBIE U COKPAIIEHHBIC
WOHHBIC YPaBHEHUS PEaKIIHi.
CBOHCTBa KHCIOT U OCHOBAaHUU B
12 CBETE IIPEICTABIECHUN 00 bubmmorexa [IOK
P . https://m.eds00.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAITIT
CBOICTBAa COJIEH B CBETE
13 MIpeACTaBIEHUI 00 bubmmorexa [TOK
P . https://m.edso00.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIHAIIIT
14 ITonsaTue o ruApOINU3E CONIEH bubmmorexa [TOK
P ' https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUH. https://m.edsoo.ru/00addd12
16 IIpakTuyeckasi pa6ora Ne 1. bubmuorexa [JOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

«PCH_IGHI/IG BKCHepI/IMeHTaJIBHBIX
3a1a4 I10 TECME).
ABXK] Ne

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

17

KonTtpoabsnas pa6ora Nel no
temaM "OCHOBHbIE
3aKOHOMEPHOCTH XUMHUYECKHX
peakuuil", « NeKTpoIUTUYECKAS
aucconuanus. XuMHIecKue
pEaKiuu B pacTBOPAX».

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

18

AHanu3 KOHTPOJIbHOM pabOTHI.
Paznen 2 "Hemeramibl u ux

coenunenus” (25 4.) Tema "Obwas

XapakmepucmuKa XuMu4ecKux
anemenmos VII-A epynner. " O6mas
XapaKTEPUCTHKA TaJIOTE€HOB.
Oco0eHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.
CrpoeHue u pu3nyeckue cBoWcTBa
MIPOCTHIX BEIIECTB-TAIOT€HOB.
XHUMUYECKHE CBOKWCTBA HA IIPUMEPE
XJiopa

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

19

Xnopooaopon. ConsiHasi KUCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIpUMEHEHNE.

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

20

JleficTBHE XJIOpa U XJIOPOBOAOPOAA
Ha OpraHu3M 4YeJIOBEKA.
Baxwuerime Xaopuasl U UX
HAaXO0XJICHHE B IIPUPOJIE.

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

21

Bpluucienus o ypaBHeHUIM

bubmuorexa [JOK



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

XUMHYECKUX PEAKIMH, ECIIU OJUH
W3 peareHTOB JaH B U30BbITKE

https://m.edsoo.ru/00ade488

22

23

24

Tema "Obwas xapakmepucmuxa
xumuueckux 2nemenmos VI-A
epynnwi.Cepa u eé coeounenus" (6
y.). O0mIast XxapaKTepUCTUKA
aneMeHToB VIA-rpynmsl.
Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIE CTETICHU OKUCIICHHUS.
CtpoeHnue u ¢pu3nyecKue cBOWCTBA
MIPOCTBIX BEIIECTB - KUCIOPOa U
CepBHlL.

AnnoTponHbie MOIU(BUKALIUN
KHUCJIOPOJa U cepbl. XUMHUECKHE
cBoKcTBa cepbl. HaxoxieHue cepsl
U €€ COCIMHEHUH B MPUPOJE.
CepoBomopoi, CTpOEHHUE,
(bu3znyecKkrue 1 XUMHUYECKHe
CBOMCTBA

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcupl cepbl Kak MpeIcTaBUTETN
KHMCJIOTHBIX OKCHJI0B. CepHas
KHCJIO0Ta, (PU3NYecKre U
XMMHYECKHE CBOICTBA,
IIPUMEHEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE MPOMBIIIJIEHHOTO Crtoco0a
MOJyYEHUSI CEPHOU KUCIIOTBI.
ITpumenenue. Conu cepHOi
KHUCJIOTBI, KAYECTBEHHAs PEaKIUs HA

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

cynb(har-uoH. XUMHIECKOe
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl
COCIMHEHUSIMH CEPBI, CIOCOOBI €ro
MPEOTBPAICHHS

27

Brrunciienne MaccoBoi 101
BBIXO0/Ia TPOJIYKTa PEAKLIUHU.
Kountpoabsnas padora Ne 2 no
temaMm "T"anorenst. Cepa"

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

28

AHanu3 KOHTPOJIbHOM pabOTHI.
Tema "Obwas xapakmepucmuka
Xumuueckux snemenmos V-A
epynnol" (7 u.). O0as
XapaKTepUCTHKA JIeMeHTOB VA-
rpynnbl. OCOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENIEHU
OKHUcIeHH. A30T,
pacmipocTpaHeHue B IPUPOJIE,
(du3nUecKre U XUMUYICCKUE
cBorictBa. KpyroBoport a3ora B
pUpoIe

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

29

AMMuak, ero ¢puznueckue u
XUMHYECKHE CBOMCTBA, MOTyYCHUE
u npuMmeHenue. Com aMMOHUS, UX
¢bu3nyecKkrue 1 XuMHU4YeCcKHe
CBOICTBA, IIOJIy4EHUE U
npuMeHeHne . KauecTseHHas
peaxkiuus Ha COJIM aMMOHUS

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

30

IIpakTuyeckas padora Ne2 o
teme «[lonyuenune ammuaka,

bu6mmoreka [IOK
https://m.edso0.ru/00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

nsydenue ero cBocts». MBI Ne

31

32

33

34

35

A30THas KUCIIOTa, e€ MoTy4YeHue,
¢busnvecKkrue 1 XUMHUYECKHE 1
CBOMCTBA.

Hcnonb3oBaHnue HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAIbHBIX
ynobpenuit. XuMuueckoe 1
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl
COCIMHCHHSIMM a30Ta.

®Docdop, annoTponHsie
Moaudukauu docdopa,
(busznuecKkrue 1 XuMHU4YeCcKHe
coricTBa. Okcup pocdopa (V) n
dbochopnas kucnota, PU3NIECKUE U
XUMHYECKHE CBOMCTBA, MOTyYCHUE

Hcnons3oBanue dpocdaTos B

KauecTBE MUHEPATbHBIX 1
yA0OpEeHUH.

BBOAHBIN HHCTPYKTAK,

HUBX]I Ne

Tema "Obwas xapaxkmepucmuxa
xumuueckux snemenmos |V-

Acpynnwi. Yenepoo u kpemnutl, u ux
coedunenus” (8 u.) Yrnepon, 1
AJUTOTPOITHBIE MOTU(PUKAIIHH,
pacmipocTpaHeHue B IIPUPOJIE,

¢buznvecKue 1 XUMHYECKHE

cBoiicTBa. KpyroBopor yriepoza B
IpHUPOJIC.

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

bubmuorexa [JOK
https://m.edsoo0.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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36

37

38

Oxcunsl yraeponaa, ux pusndeckue
1 XMMHYECKHE CBOMCTBA, JICHCTBHE
Ha YKUBBIE OPTaHU3MBbI, TIOJTyYCHHE
Y TIPUMEHEHHEe. JKOJOTUYECKHE
po0JIeMBbI, CBSI3aHHBIC C OKCHUIOM
yraepoaa (1V),runoresa
r7100aILHOTO ITOTEIJICHHUS,
MAPHUKOBBIN YPPEKT.

VYroapHas KMCIIOTa U €€ COJIN, UX
(hbU3UYECKHEe U XUMHUYECKUE
CBOICTBA, MTOJYYEHHE,
MIPUMEHEHHUE.

KauecTBeHHas peakius Ha
kapOoHat-uoH. Mcnons3oBanue
KapOOHATOB B OBITY, MEIULIUHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM
xossuctse. [IonaTHe 0
OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBojax- U ux
POJIM B XKHU3HH YeJIOBEKa.

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

bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢c

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢

39

[lepBoHayanbHbIe TOHATHUS 00
OpPraHUYECKHX BEUIECTBAX KaK O
COECIMHEHMSX YIJIEPOaa.
[IpupoiHBIE NICTOYHUKHT
YTIIEBOJOPOAOB, MPOIYKTHI UX
nepepaboTku. MarepuanbHoe
€IVUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054¢

40

Kpemnnii, ero ¢puznueckue u

bu6mmoreka [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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XUMHUYECKHUE CBOMCTBA, MOTYyUYEHUE,
npuMmenenue. CoeMHEeHus
KpemHus B npupoje. O0uiue
Mpe/ICTaBICHUs 00 OKCUIE KPEMHUS
U KPEMHHUEBOM KHUCIIOTE.

IIpakTnueckas padora Ne 3.
Pemienue sxkcriepuMeHTaIbHBIX
3aja4 1o Teme «Baxxneimue
HEMETaJJIbl U UX COCIUHEHUSD).
B Ne

KonTtpoabnas pabora Ne3 no teme
«BaxkuHeiime HemeTaIbl U UX
COEIMHEHUS»

https://m.edsoo.ru/00ae080a

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

43

AHanu3 KOHTPOJIbHOM pabOTHI.
Paznen 3 "Meramibl u ux

coequuenus” (20 4.). Tema "Obwue

ceoticmea memannog” (4 u.). O0uras
XapaKTEPUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB Ha
OCHOBAaHHWU UX IMOJOKEHHUS B
[Tepuonnueckoit cucreme
XUMHYECKUX 3J1eMEHTOB. CTpoeHue
MeTaJUIOB. MeTaimnueckas CBsi3b U
MeTaJUTHYecKasi KpuCTauTHaecKas
pemeTka.

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

44

dusnueckre U XUMUYECKUE
CBOMCTBA METAJUIOB.
DIJIEKTPOXUMUYECKUH P
HanpsHKEHUHA METaJIOB

bubmuoreka [JOK
https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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48

49

OO6u1re cnocoObl MOTYyYSHHS
MeTauioB. CIlaBbl U MX
IIPUMEHEHHE B OBITY U
IIPOMBIIIICHHOCTH. Beruncnenus
10 YPAaBHEHUSAM XUMUYECKHUX
peakuuil, eciiu OJMH U3 PearcHTOB
COLEPKUT IIPUMECHU

[ToHsiTHE O KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
KOppO3uu

Tema "Baoxcneuwue memanivl u ux
coeounenus” (16 u.). lllenounsie
METaJIJIBL: UX TMOJOXKEHUE B
IIepunonnueckoii cucreme,
CTPOEHHUE UX aTOMOB, HaX0XKJICHHE
B npupojie. Puznueckue u
XUMUYECKUE CBOMCTBA ( HA
IIpUMepe HaTpUs U KaJus).

Okcuabl ¥ THAPOKCUBI HATPUS U
kanus. [I[puMeHenre menouHbIxX
METaJIJIOB M UX COECTUHEHUMN.

IIlenouno3eMeabHEIE METaJIbI
KaIbIIUM U MarHui, moJIoKeHHE B
IIepunonnueckoii cucreme,
CTPOECHUE UX aTOMOB, HAXOXKIECHUE
B npupojie. Puznueckue u
XHMHYECKHE CBOMCTBA MarHus U
KaJIbITHS

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

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

50

Baxkueiime coequHEeHU KLU

bubmuorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

(okcum, TUIPOKCU, COJIH)

https://m.edsoo.ru/00ael5e8

O0001IeHrEe U cUCTEMaTU3 AU

51 sganui. CaMocToATe ILHAA
paborta
59 JKécTkocThb BOBI U CIOCOOEI €€ bubmuorexa [JOK
YCTpaHECHUS https://m.eds00.ru/00ae1886
53 Pemtenue pacuérHbixX 3a1a4 bubnmorexa LOK
P ' https://m.edsoo.ru/00aelae8
AJIOMUHHI: TIOJIOKEHHE B
[Teproaudeckoii cucreme,
54 CTPOEHHE aTOMA, HaXO0XKIECHUE B bubmmorexa [TOK
p ’ https://m.edsoo.ru/00aelc64
npupoje. Pusndeckue u
XAUMHAYECKHAE CBOMCTBA AJIFOMUHU.
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnorexka [JOK
TUAPOKCH/IA ATTFOMUHUSA https://m.edsoo.ru/00aelc64
Keneso: moosxkenne B
[Iepnonnueckoii cucreme,
56 CTPOEHHE aTOMa, HAXOXKJICHUE B bubmmorexa LOK
p ’ https://m.eds00.ru/00ae1d86
npupojae. Pundeckue u
XUMHAYECKHE CBOIMCTBA JKelesa.
OKcHabl, THAPOKCUAELI H COJIH
S7 xenesa (1) I/IIZKGJ'IGSa (11),mx bubmmorexa [TOK
. ’ https://m.edso0.ru/00ae35e6
COCTaB, CBOMCTBA U TOJTyUCHUE.
58 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
IIpakTnyeckas padora Ne 4.
bu6mmoreka [IOK
59 Pemienue skcriepuMeHTaIbHBIX

3a71a4 110 TeMe «Bakuenume

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

MCTAJJIbI U UX COCAUHCHUS).

ABXK] Ne

60

Brrunciienus 1o ypaBHEHHUSIM
XUMHYECKUX PEAKIUH, ECIIU OJUH
W3 PEareHTOB JIaH B U30BITKE WU
COAEPKUT IpUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peaKIuu.

bubmuorexa [JOK
https://m.edsoo.ru/00ael750
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63

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

KountpoabsHnas padora Ned o reme
«Baxxnelme MeTaibl U UX
COCJIUHCHHU S

AHanu3 KOHTPOJIbHOM pabOTHI.
Paznen 4 "Xumuga 1 okpyrKaromas

cpena" (3 u.).BemectBa u

MaTepHaJibl B MMOBCEIHEBHOM KU3HU

yesoBeka. CHIIMKAThI, UX
WCIIOIB30BaHUE B OBITY, MEJUIINHE,
MPOMBINUIEHHOCTU. Baxunelmue
CTPOUTEIHHBIC MaTePUAITBI:
KepaMHKa, CTeKJIO, [IEeMEHT, OETOH,
Kene300€TOH.

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae3f50

64

XHWMHUYECKOE 3arpsi3HEHUE
OKpy>karotien cpeapl. [Ipodaembr
0€30macHOTO UCIIOJIb30BAHUS
CTPOUTETBHBIX MATEPUAJIOB B
MOBCEIHEBHOM KU3HU.

bu6mmorexa [IOK
https://m.edso0.ru/00ae4270

65

Ponb xumum B pemenuu

bu6mmoreka [IOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

9KOJIOTHYECKUX TPOOIIEM.
Be3onacHoe ucnonb30BaHme
BEIIECTB U XUMUYECKUX PEaKIMii B
oObiTy. [TepBast moMoIIb pu
XUMHUYECKHX 0KOTaX

https://m.edsoo.ru/00ae4270

OTpaBJICHUSX.

66 PesepBHrlit ypok. O6o01eHue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

68 PesepBHrlit ypok. O6o0mieHue u 1 bubnnoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

OBIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AknronepHoe obiiectBo «M3natensctBo «IIpocBelienue»;
* Xumus, 9 kiacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxnmonepHoe obmectBo «M3narenberBo «lIpocBemienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUYUTEJIA

1). ®enepanbhblil 3akoH «O06 o6pazoBanuu B Poccuiickoit denepanum» oT
29.12.2012 Ne 273-@3.

2). ®enepalibHbII rocyapCTBEHHBIN 00pa30BaTENIbHbIN CTAHJAPT OCHOBHOTO
obmero odpazosanus (PI'OC OOO0) (mpuka3 MunHHCTEpCTBAa MPOCBEUIEHUS
Poccuiickoit @eaepanun ot 18.07.2022 No 568).

3). ®enepanbHbIi rOCYJapCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEAHETO
obmrero oopazoBanus (PI'OC COO) (npuka3z MuHucTepcTBa TPOCBEIICHUS
Poccuiickoit @enepanuu ot 12.08.2022 Ne 732).

4). denepanbHast oOpazoBaTeibHas MPOrpaMmMa OCHOBHOTO 00111eT0 00pa3oBaHuUs
(DOIT O00) (mpukaz MunucrepcTBa npocsernieHus Poccuiickoii denepanuu ot
18.05.2023 Ne 370). ®enepanibHas oOpa3zoBaTeabHask MporpaMmma no yueOHomy
npeameTty «Xumus» (0a30Bbli ypoBeHb) HaxoauTcs Ha cTp. 5090. denepanbHas
oOpazoBarenbpHas Iporpamma o yueOHoMy npeamMery « Xumus» (yriyOneHHbIHN
YPOBEHB) HaxXOAUTCS Ha cTp. S112.

5). ®enepanbpHas oOpazoBareNbHas IpOrpaMMa CpeHETo 00IIero 00pa3oBaHUs
(DOII COO) (mpukaz MunucTepcTBa npocsenieHus Poccuiickoit deaepaiiu ot
18.05.2023 Ne 371). @enepanibHast oOpazoBaTesibHas MpOrpaMma 1no yueoHomy
npeamety «Xumus» (0a30BbIi YpOBEHD) HAXOAUTCS Ha CTp. 2595. DenepasbHast

oOpa3oBarenpHas porpamma o y4eOHoMy npeaMery «Xumus» (yriryOaEHHbIN



YPOBEHB) HAXOAUTCS Ha CTp. 2623.

6). Konuenuus npenogaBaHusi yueOHOro npeaMera « Xumus», B
o0Opa3oBaTenbHBIX Opranu3anusax Poccuiickoit @enepannu, peaan3yonmx
OCHOBHBIE 00111e00pa3oBaTeNbHbIe MPOrpaMMBbl (YTBEpXKACHA pelIeHuEeM
koJuieruu Mununcrepcersa npocsenienus Poceuiickon denepannu MpoTOKOIOM OT
03.12.2019 Ne I1K-4BH).

7).Y4ueOHuKu:

7 ximacc. ['abpuensta O.C., Octpoymos W.T"., Cnankor C.A. / IIponeneBTryeckmii
Kypc

7 xnacc. Epémun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3noB A.A., nox
penakuueit Jlynuna B.B / [IponeneBruueckuii Kype

8 kiacc. ['abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A. / ba3oBblii ypoBeHb

9 knacc. I'abpuensan O.C., OctpoymoB U.I'., CiiankoB C.A. / ba3oBblil ypoBEHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka IIOK https://m.edsoo.ru/7f41837¢

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636




