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HOACHUTEJIBHASA 3AIIUCKA

[Ipenmer npu3BaH clocOOCTBOBATH BO3MOYKHO OOJIbIIEH caMOpean3aliu
JUYHOCTHOTrO noTeHuuana aerer ¢ OB3.

OTbop coxmepxkaHusi mnpeaMera «XHUMHsS» TMPOU3BOJUTCA C  yYETOM
MICUXOJIOTUYECKUX M COLMAIBbHO-BO3pPACTHhIX moTpeOHocTel nereir ¢ OB3,
oOydalomuxcs 10 AaJaNTHPOBAHHBIM 00pa3oBaTeJbHBIM IPOrpaMMam.
VYopouieHsl Haubojee CJIOXKHbIE Ui TOHMMAaHHUS TEMbl, COKpAIleH 00beM
U3y4aeMoro marepuana M CHUKEHbl TpeOOBaHHMA K 3HAHUAM U YMEHUAM
y4YalnXxcs.

OcoOEHHOCTM  TICMXMYECKOTO0  pa3BUTUSA  JIeTed,  3aHUMAlOUIMXCs 10

aJanTHPOBAHHBIM  o0pa3oBaTeJbHBIM  NpPOrpaMMaM, TIIPEXKIE  BCErO,
HEJ0CTaTOYHass C(OPMUPOBAHHOCTb MBICIUTEIBHBIX —omepauuid. Bce 310
oOyCJIaBIUBAaeT JOMOJHUTEIbHBIE KOPPEKIIMOHHbIE 3a7aud, HaAIpaBJICHHbIE Ha
pa3BUTHE MO3HABATENIbHON aKTUBHOCTH OOYYaIOIIMXCS, Ha CO3JaHUe YCIOBHM IS
OCMBICJICHUSI BBINOJIHSAEMON paboTel. Jloruka W CTpyKTypa Kypca NpuU 3TOM
OCTAalOTCAd HEW3MEHHbIMH. llociienoBaTENbHOCTh H3YYEHHUS pa3deioB U TEM
ocTaeTcs MpexHe, mepepadoTaHo TOIBKO UX COACPIKAHUE.
Takum  oOpaszom, mnpeamer  «XuMHS»  CIOCOOCTBYeT  (OPMHPOBAHUIO
HPAaBCTBEHHBIX 4YepT JU4yHOCTH ydamuxcsi ¢ OB3. Dto mpuobperaer ocobdyro
aKTyaJbHOCTb B  YCIOBHSIX HPABCTBEHHOW JErpajallii  COBPEMEHHOTO
POCCHUHCKOTO 00IIeCTBa TPH OTCYTCTBUH T'OCYJIapPCTBEHHOM CHCTEMBI IIEHHOCTEH B
BOCIIUTATENbHOM TMpouecce. [lpu M3ydeHUM Kypca pealn3yercs ormopa Ha ykKe
UMEIOIINECS. 3HAHMS YYEHUKOB. YUHUTBIBAETCS, YTO YPOBEHb BO3PACTHBIX H
MO3HABATENbHBIX BO3MOYKHOCTEM y4YalllUXCd OCHOBHOTO 3BEHA IO3BOJISIET
chopMuUpOBaTh LEIOCTHYIO KapTUHY Pa3BUTHA Halleil cTpaHbl Ha COBPEMEHHOM
ATarne pa3BUTHSL.

AnantupoBaHHasi  o0pa3oBarejibHasi  NporpaMma  HampaBj€Ha  Ha
BCECTOPOHHEE  pPa3BUTHE JIMYHOCTH  BOCHUTAHHMKOB, CIOCOOCTBYET HX
YMCTBEHHOMY  pa3BUTHIO,  OOECIEYMBAET  IPAXKIAHCKOE,  ICTETHYECKOE,
HpaBcTBeHHOe BocnuTanue. CoxaepkaHue OOy4eHHs HMeEeT MPaKTHYECKYIO
HaIpaBJICHHOCTb.

B nporpamMe OCHOBHBIM MPUHLMIIOM SBJISIETCS MPUHIUIT KOPPEKIMOHHO
HanpasJieHHOCTH. Oco0oe BHMMaHHE OOpalleHO Ha KOPPEKIHUI0 UMEIIIUXCS Y
BOCITUTAaHHUKOB cnequpuIecKux HapyIICHUH, UCIIONB3YS MPUHLINT
BOCIUTHIBAIOLIEH W  PA3BUBAIOIICH HANpPABIEHHOCTH OOYYEHMs, MPUHLHI
HAay4YHOCTM M  JIOCTYIIHOCTH OOYy4Y€HHs, MPUHUUI CHCTEMATHYHOCTH H



MOCJIEIOBATEILHOCTA B O0YyYEHUHU, IPUHIUIT HAIJISITHOCTUH B O0yYEHUU, TPUHIIUIM
MHIUBUAYAIBHOTO U AU (HEpEHIMPOBAHHOTO OIX01a B 00YUEHUH U T.[.

Oco0enHoOCTH, IPpEANOYTHTEIbHbIC (JOPMBI OpraHM3aluM y4e0HOr o nmpouecca
B IIPeNoJAaBaHUU 001eCTBO3HAHUA A4 aereit ¢ OB3

VYyer ocobennocteit aereit ¢ OB3 tpebyer, 4ToObI IPU U3YyYEHUH HOBOT'O
Martepuaiia 00513aTeJIbHO MPOUCXOIUIO MHOTOKPATHOE €r0 MOBTOPEHHUE:

a) moipoOoHOE 00OBICHEHNE HOBOTO MaTepurala;

0) Geryioe MOBTOPEHHE C BBIJICICHUEM TJIABHBIX ONPEIEeICHUIN U TIOHATHIA;

B) OCYIIECTBJIICHHE OOPATHOM CBSA3M — OTBETHI YYEHHUKOB Ha BOIPOCHI, paboTa 1o
IUTaHYy U T. II.

Hnst sddextuBHOoro ycoenusi yuyanumuca ¢ OB3 yueOHoro marepuana mo
oOIlIECTBO3HAHUIO B TMporpaMMmy 0011e00pa30BaTEIbHON IIKOJIBI BHECEHBI
CJIeIyIOIIMe U3MEHEHUS: PSJl BOIIPOCOB U3JaraioTcsi B BUjae 0030pa ¢ akIIEeHTOM Ha
HaumboJee 3HAYMMBIX BBIBOJAAX (TpeOOBaHUS K 3HAHMUSAM YYAIIUXCS B JAaHHOM
cllydae MOTYT OBITb OTpaHMYEHHBI); YacTh MaTepuajga H3ydaerca B
O3HAKOMUTEIBHOM IUJIaHE (3HAaHUS 10 TaKOMy Y4YyeOHOMY MaTepuany He
BKJIIOUAIOTCSI B KOHTPOJIbHBIE pabOThl); HEKOTOPbIE HauOOJIee CIOKHBIE BOMPOCHI
UCKJTIOYEHBI U3 PAcCCMOTpeHHUd. B mocienHeM ciiydae y4yuTelb MOKET MPOBOAUTH
0TOOp MaTepuaa caMOCTOSTEIFHO B 3aBUCUMOCTH OT YPOBHS MMOATOTOBKH KJIacca;
HEKOTOpbIE CJIOKHBIE BOMPOCHI MOTYT OBITh BBIHECEHBI Ha (aKyJIbTaTHUBHBIC
3aHSTHSL.

TpeOoBaHus Kk opranu3anuu o0y4eHusi IKOJIbHIUKOB ¢ OB3:

- YUEHHK JOJDKEH 3HATh IPOrPaMMHBIA MaTepHua,

- TEMII ypOKa JIOJKEH COOTBETCTBOBATh BO3MOXKHOCTSIM YUEHUKA,

- yeTKO 000011aTh KaXK/IBIH ATall ypOKa;

- HOBBIH Y4EOHBIN MaTepHrana OOBICHATH IO YaCTIM;

- BOIIPOCHI ()OPMYIMPOBATH YETKO U SICHO;

- OoJIbIIIE OMUPATHCS HA KOHKPETHBIN OMBIT YYCHHKA;

- IOBTOPATHh U3yYEHHOE;

- IPOBOAUTD (DU3KYJBTIIAY3bl U UTPOBBIE MOMEHTHI Uepe3 25 MUHYT OT Haydaja

YpoKa;

- Ha KaX/I0M yYpOKe 00s13aTesIbHa clI0BapHas paboTa ¢ IOHATUSAMU U TEPMUHAMU;

- IEPEKJII0YATh C OJTHOTO BUJA ACSATEIBHOCTU Ha APYTOM;

- BKJIFOYEHHE B COJIEPIKATEIBbHYIO YaCTh YPOKa BOIIPOCOB, CBA3aHHBIX CO

3I0POBBEM H 310POBBIM 00pa30M KU3HH;

- ACII0JIb30BATh JOMOJIHUTENbHBIA MaTEpHaJl, HAlISITHOCTh, UTPOBBIE MOMEHTHI;

- ACIIOJIb30BAHUE BO3MOYKHOCTH M0OKa3a BUJIEOMATEPHAIIOB JJI1 HHCLIECHUPOBAHUS

JTUCKYCCHH;

- C0371aBaTh MPOOJIEMHBIE CUTYallU C IPUBJICUEHUEM KU3HEHHOIO OIBITA.
Koppexyuonnvie memoowt na ypokax:

-Co3aHue alropuTMOB IIPU U3YYEHUH MaTepuaia.

-KommeHTHpOBaHHOE yrpaBlieHHUE.

- [losTannHoe popMHUpoBaHNE YMCTBEHHBIX JEHCTBUM.



- [logpobHOE 00BsSICHEHNE HOBOI'O MaTepHraa; Orepexaroliee KOHCYJIbTUPOBAHKE
M0 TPYJIHBIM TEMaM.

- Beryioe nmoBTOpeHUE ¢ BBIJEICHUEM TTIaBHBIX OMPEACIICHUN U TOHSITHH.

- Ocyl1iecTBieHHE 00PAaTHOM CBSA3M — OTBETHI YUEHUKOB Ha BOIPOCHI, paboTa Mo
IJIaHY U T.

- be3ycioBHOE puHSTHE peOeHKa (J1a, OH TaKO#, KAKOH €CTh).

- UrHopupoBaHue HEKOTOPHIX HETATUBHBIX MPOCTYIIKOB.

®opMbl OPraHu3anu KOHTPOJIA 3HaHui y aereit ¢ OB3

- (ppoHTANBHBIN OMPOC;

- UHIMBUyaJIbHasl padoTa Ha/l TBOPUYECKUMU 3a1aHUSIMH;

- IpOBepKa JoMalIHel padoThl;

- CaMOCTOsITeNIbHAs paboTa;

- TecToBasi paboTa; - TEPMUHOJIOTMYECKUI TUKTAHT; - TpaKkTuyeckas padbora; -
KOHTpOJIbHas padoTa.

3aHATHS TPOBOASITCS B KJIACCHO-YPOUHOU (hopme.

Tunbl ypokos:

- Ypok coob11eHnst HOBBIX 3HAaHUH (YPOK NMEPBOHAYAIBLHOTO U3YUCHHS MaTeprana);
- Ypok popMHUpoBaHUS W 3aKpEIICHUs 3HAHUN U YMEHHUH (TIPaKTUYECKUH YPOK);
- Ypok 0000111eHHs U CHCTeMaTH3alluK 3HaHUH (TTOBTOPUTEIIBHO-00001IarOIITIi
YPOK);

- KomOuHupoBaHHBIN YpOK;

- [Ipumensitorcss UKT: dparments! kuHo (Buaeo, DVD), mynberumesua,
PE3CHTALINH.

- st xonTposst 3YHoB ydamuxcsi IpUMEHSIOTCS TeCTOBBIE paOOTHI,
nepepaboTaHo TOJIBKO UX COJIEPIKAHHE.

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBlICHA HAa OCHOBE TpeOOBAaHUW K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Ttaxke Ha OcHOBe (QemepanbHOl pabouell MPOrpamMMBbI
BOCITUTAHUS U ¢ YUYETOM KOHIEIIINU MPENoAaBaHusl y4eOHOTO mpeameTa «XuMUs»
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuM MaéT MPEACTABICHUE O IMENAX, OOImEeH cTpaTeruw
oOydeHMs, BOCIHUTAHUS ¥ PA3BUTUS OOYYAIONIUXCS CPEACTBAMH YYEOHOTO
peaMeTa, YCTaHABIMBAET  00s3aTelbHOE IpEeIMETHOE coJiepKaHue,
MpeayCcMaTPUBAET pacIpeielieHne €ero Mo KiaccaM W CTPYKTYpHpOBaHUE TIO
paszzmenaM W TeMaM TPOTPpaMMbl 1O XHWMHH, OTMPENCTSIET KOIUYECTBECHHBIC U
KaueCTBCHHBIE XapaKTePUCTUKH cozepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS] XUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTMKA y4eOHOrO TpoIecca, BO3PACTHBIX
0COOCHHOCTEM OOYyYaroIIMXCs, OMNpeaeiasieT BO3MOXHOCTH TMpeaMeTa s
peanm3anuu TpeOOBAHWI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM



MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs, a TaKke TPeOOBaHUMA K
pe3ynbrataM oOy4YeHHS XMMHUHU Ha YPOBHE IEJIeH U3YUCHUS MPeaAMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHLHOCTH OOYYaroIIerocsi M0 OCBOCHUIO
y4eOHOro co/iepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOH s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOyJaromierocsi, ero MpeACTaBICHH O MaTepUaIbHOM C€IMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAIIECHUIX
DHEPTrUM W 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TJIOOATBHBIX
npo0JIeM yCTOWYUBOTO PAa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOHM, JYHEPTreTHUYECKOMU,
MUIICBOM U SKOJOTHYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHSI.

N3yuenne Xxumuu:

CIIOCOOCTBYET  pealn3allid  BO3MOXKHOCTEH  JJIT  CaMOpasBUTHS U
dbopMHUpOBaHUS KYIbTYPhI IUYHOCTH, €€ 001Iel U (PYHKIIMOHATBHOW IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHE MBIILICHUS W TBOPYECKHX CIOCOOHOCTEH
oOydJaroIMXCs, HABBIKOB WX CaMOCTOSTCIIBHOW  Y4YCOHOW  JIESITEIbHOCTH,
OKCIICPUMEHTAIBHBIX M HCCICAOBATECIbCKUX YMCHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HH, TaK U B MPO(deCCUOHATBHON NesATeIbHOCTH;

3HAKOMHUT CO CHEeHU(PUKONW HAYYHOTO MBIIIEHUS, 3aKJIaJblBa€T OCHOBBI
IIEJIOCTHOTO B3TJIsifla HA €IMHCTBO MPUPOJIBI M YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 YyUYarOIIMNXCS;

CIocOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJIOTHYECKOE
oOpa3zoBaHue 00YUYaIOIHNXCS.

JlaHHbIE HampaBlIeHHs B OOYYEHHH XUMUM OOECIeUMBAIOTCS CHElu(pUKon
colepkaHusi  ydueOHOTrO  TpeaMeTa, KOTOpBhIM  SBIAETCA  IEAarormuecku
aIanTHPOBAHHBIM OTpaKEHUEM 0a30BOM HAyKH XMMUHM HA OTIPEJCIEHHOM dTare e¢
pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHus OPUECHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMBbI MEPBOHAYAIBHBIX TOHITHI XUMHUHU, OCHOB
HEOPTaHWYECKOM XMMHH U HEKOTOPHIX OTIEIbHBIX 3HAUYUMBIX TOHSTHIM
OPraHUYECKON XUMHHU.

CtpykTypa coaepKaHusi MPOTrpamMMBbl MO XUMUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxona K e€ m3ydeHuto. CopepikaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHI O XUMUYECKOM DJIEMEHTE U BEIECTBE W CUCTEMBI MIOHATHIA O XUMHUYECKOM
peaknuu. OO0e O3TH CHCTEMBI CTPYKTYpPHO OpPTaHW30BAaHBI [0 TPUHITUITY
MOCJICTIOBATEIFHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUCCKHUX MPEACTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepnoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMWHU,



— YUEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeACTaBICHUNM 00 DJJIEKTPOJUTHUUECKON AUCCOIMAlMU BEIIECTB B
pacTBopax.

Teoperndeckne 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE OSMIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHS K JPyroMy, BBITOJHSS (YHKIIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYUYCHUS
U3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHUU  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTaBICHUS O XMMHUUYECKOW COCTaBIISIONICH HAYYHON KapTUHBI MHUpPA B JIOTHUKE
e€ CHUCTeMHOW NPUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHUs B Hayke. V3ydeHuWe XUMHUM TPOUCXOIUT C TPHUBJICUYECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpyXKalomui MHpY,
«buomorus. 5-7 kmaccel» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMUU TPOUCXOIUT (OPMUPOBAHHME 3HAHUM OCHOB
XUMUYECKOM HAyKU KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHUCTEMBI XUMHUUYECKHX
3HAaHUN — BaKHEUITUX (PAKTOB, MOHSATHUN, 3aKOHOB U TEOPETHUUYECKUX TOJIOKEHUMH,
JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEeHNH K HaydHbIM METOJIaM TIO3HAHUS TPH HW3YUYCHHH BEIIECTB H
XUMHUYECKUX PEAKINHA, B (POPMUPOBAHUN U PA3BUTHUH TO3HABATCIHLHBIX YMEHHU U
UX TPUMEHEHWH B YYCOHO-IIO3HABATEIBHOM H y4eOHO-HCCIIEIOBATEIIBLCKON
NESATeIbHOCTH, OCBOCHHH TMpaBUJI O€30MMacHOTO OOpallieHus C BEIIeCTBaAMH B
[IOBCEIHEBHOM KN3HMU.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOTI'O OOIIETr0 0Opa30BaHMs BaXKHOE
3HAYCHHUE TPUOOPEIN TaKKe IIENH, KaK:

— (opMupoBaHHE WHTEIVICKTYaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYCCTBY, CAMOCTOSITEILHOMY NPHHSATHIO PEIICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHUCTEMAaTHYeCKOe MPHOOIICHUE
o0ydJaromuxcss K CaMOCTOSITSIbHOW TI03HABATCIILHON JEATEIIbHOCTH, HayYHBIM
MeTOoJaM II03HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHU,

— o0ecrneyeHne yciaoBui, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIIUMUCS
OTbITa Pa3HOOOPA3HOW JESITEILHOCTH, MO3HAHUS W CAaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTEHIIMI), MMEIOIINX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB 1€ TEIBHOCTH;



— (QopmupoBanue 00mell (QYHKIMOHAIBHOW U €CTECTBEHHO-HAYyYHOMU
IPAMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBICHATb U OICHUBATH SIBJIICHUS
OKPY’KaIOIIEro MHpa, HUCMOJIb3Yysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU U3YUYEHUHU
XUMUHU, TPUMEHATh UX TMPU pEHIeHWd NpoOJeM B TMOBCEAHEBHOW >KU3HU U
TPYAOBOU AEATEIBHOCTH,

— (¢dopmupoBaHHEe Yy OOydYarONIUXCS TyMaHUCTUYECKUX OTHOIICHUH,
MMOHUMAHMS 1EHHOCTH XUMHWYECKHX 3HAHUU [JI1 BBIPAOOTKH DKOJIOTUYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JAESATENBHOCTH B UEIAX
COXpAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelibl;

—pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOGHHMS OOLIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUis M HANpaBICHHOCTH JalbHEHIIEro
oOy4eHUs.

OO6miee 4YHMCIO 4YacoB, OTBEAEHHBIX IS M3YyYCHUS XUMUHU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBanusi, coctaniseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B He/lel0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

Bzaumocss3b c pabouei MpOrpaMmMoun BOCTIUTAHUS
[Iporpamma yueOGHoOro mpeamera «Xumusi. ba3oBblii ypoBeHBY» pa3paboTaHa C
ya€ToM TnpuMepHoi mporpammbl Bociutanuss MKOY 11O Ned4. 310 mo3BonsieT Ha
NPAKTUKE COEIMHUTH OOYYaIOIIYI0 M BOCIUTATEIBHYIO JIEATEIHbHOCTHh Mearora,
OpUEHTUPOBATh €€ HE TOJIbKO Ha HWHTEJUIEKTyaJbHOE, HO M Ha HPABCTBEHHOE,
COILIMAIIEHOE pa3BUTHE pe6EHKa. 310 MPOSIBIISIETCS:
* B BBIICICHUUM B I1EIM MPOTPaMMbl  I[IEHHOCTHBIX  TNPUOPUTETOB;
* B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB peajn3allii MPOrpaMMbl BHEYPOUHOM
JESTENbHOCTH, HAIICAIUX CBOE OTpaKEHHE M KOHKPETH3aluio B pabdoueit
porpaMmme BOCITUTAHMUS;
* B MHTEPAKTUBHBIX (OpMaxX 3aHATUH UIsI 00ydaroUuIuXxcsi, 00€CTIeUnBAIOIINX UX
BOBJICUEHHOCTh B COBMECTHYIO C MIEAaroroM U CBEpCTHUKAMU JIEATEIIbHOCTb.



COILEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B KU3HU 4Y€JIOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKHE dJIeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenpHAs MOJICKYJISIpHas Macca. MaccoBas 10151 XUMHYECKOTO dJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moinb. ModisipHas macca. B3auMocBsI3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Krnaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 000PYIOBAHHEM, U3YUYCHHE U OINHMCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEHOM MTPOBOJIOKH, B3AUMOJICHCTBUE MeJa C KUCIOTOM) sSIBIICHNU, HaOI0IeHne 1
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuu, B3anMoOIeiCTBHE keje3a ¢ pactBopoM conu mean (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOoBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHHUE MOJENIe MOJIEKYI
(1apocTep>KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHust). Oxcuabl. llpumenenune kuciopona. CrocoObl



MOJIYYeHHs] KHUCJIOopoAa B JIa0OpaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupoae, (U3MUECKUE U XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

MounsipHblii 00BEM ra30B. Pacy€Tbl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boxga kak pactBoputenb.  PacTBopbLI
HachlieHHble 1 HEHACHIILIEHHBIE PAacTBOpbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJZie U B KU3HU uyesioBeka. KpyroBopot Bojabl B IIPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUKMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss neoprannueckux coenuHenuit. Okcunbl. Knaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenkiatypa okcuaoB. @Puznueckue W XUMHYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnorel. Knaccudukarmus kucinor. Homenknarypa kucinor. Ou3ndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

['eHeTnueckas CBsI3b MEXKY KJIACCAMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJEIICHNE COACPKAHNUS KACIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOMCTB KHCJIOpOJa, HaOI0eHNE
B3aMMOJEHCTBUS BEIIECTB C KHCIOPOJAOM M YCJIOBUS BO3HHUKHOBEHHS U
NpeKpalieHus ropeHus (mo)kapa), O3HAKOMJIGHHE C o00pa3llaMu OKCHAOB U
ONHCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHWE M H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BAHUE BUJEOMATEpUaIOB), HaOtOAeHUE 00pa3Il0B BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUSI BEILECTBC
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PAaCTBOPOB C  OINPEAEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJECHUCTBUE BOJBI C METAJIAMHU
(matpueM ®  KajgblmWeM) (BO3MOXXKHO HCIIOJIB30BAaHHE BHJIEOMATEPUAIOB),



UCClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaIaMH, PEAaKIMN HEWTpaau3aluH, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenngeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIEC OKCHUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMEpHUoJa M
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTENIbHO--BOCCTAHOBUTEIbHBIE  PEAKLIUM.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzanmsi MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B § Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIUX eCTEeCTBEHHO--HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SBISIOMUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHalu3, CHUHTE3, KiIaccu(UKams, TMEePHUOANYHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICITb, SIBIICHHE.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (PM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEpEHUs, KOCMOC, TUTAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TME€PBBIX TpPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IIOJOKEHHEM »3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BellecTBa: BUJBI XUMHUYECKOW CBS3U. THUIMBI KPUCTATIIAYECKUX
peIIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Kiaccudukanys m HOMEHKIaTypa HEOPraHMYECKUX BEIIECCTB. XHMHYECCKUC
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JIAYHBIM KJIIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, T€HETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Kiaccudukanys XuMUYIeCKUX PeakIuil 10 pa3IMYHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMHU BEHIECTB, MO TEIUIOBOMY 3((deKTy, IIo
W3MEHEHHUIO CTEMCHEH OKUCIICHUS XHMHYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUH, TEPMOXUMUUYECKUE
YpaBHCHHUHA.

[lonsitTue o ckopoctu xumuyecko peakuuu. [loHarre 00 0OpaTUMBIX U
HEOOPATUMBIX XHMHYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTePOTreHHBIX
peakuusax. [lonarue o katanuze. [loHsITHE O XMMHUYECKOM paBHOBECUU. DAKTOPBHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M TIOJOKEHUE XUMHYECKOIO
paBHOBECHS.

OKHUCIUTENIbHO-BOCCTAHOBUTEILHBIE  PEAKIMH,  JJICKTPOHHBIM  OajaHC
OKHCJIUTEJILHO-BOCCTAHOBUTEIIHLHOM peaKIuu. CocraBienue ypaBHEHUM



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura W anMasa), CIOKHBIX BEIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DICKTPOIPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEeHa
(o6pa3oBanue ocajaka, BbIIEJIEHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpPUMEHTAJIbHBIX 3a1a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMoOzeiiCTBUE € MeETaJJIaMH, HEMEeTajUulaMHu, WIejao4aMu). XJIOPOBOJOPO/I.
ConsHass KWCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMEHeHHe. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBbl KAK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCI0Thl. CONM CEPHOUM KUCIOThI, KAUECTBEHHAs PEAKIMS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka siaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
dbuzndeckue u xumMnuieckue croiictea. Kpyrosopor azora B npupojae. AMMHUAK, €ro
dbu3nYecKue 1 XMMUYECKUE CBOMCTBA, ModyueHue u npumeHenue. Coinm aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajutoTporHbie Mogudukanmu QGocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
MoIU(UKALIMK, PACHpPOCTpPaHEHHE B Mpuponae, (PU3NYECKUe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKcuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPHUMEHEHHE. DKOJIOTHYECKHE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyueckue U XUMHUUYECKHE CBOMCTBa, IOJNIyYECHUE U
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NIECKHUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepranoB), HaOMOIEHUE TIpollecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaONIOZIcHWEe TpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUEHHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aicopOIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TMPOTUBOTa3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS».

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB 1. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMma, Haxo)KAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mnpupojae. PU3UYECKUE U
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOOpa3llaMd METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UH  METAUIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJIECOMATEPHUANIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCUIA ATIOMUHHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmnuwie ceasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U MOHATHUH, SIBISIONIMXCS CUCTEMHBIMH JJIS OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TNEPUOJIUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SBICHUE, NAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsj, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILIIMYECKas
peméTka, CriaBbl, (U3UYECKUEC BEIUMYUHBI, €IUHMIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yI0OpEeHUs, MUKPODJIEMEHTBI, MAaKPO3JIEMEHThI, TUTATEIILHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUhd U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1)maTpMoTH4YeCKOro BOCIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJEIWI0, TMOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KU3HU
COBPEMEHHOI'0 0O0IIEeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHON HHOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW IMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATENIbHBIX 3a7a4, BBITIOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3J]aHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIEICTBUM MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY JJIsl TOHUMAaHHMsI CYIIHOCTA HAYYHON KapTHUHBI MUpa, NpPEACTaBIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB U SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATEIbHOCTb, T'OTOBHOCTH M
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HU,

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHANBUAYATBHON TPACKTOPHUH MPOJOKEHHS 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHHUE [IEHHOCTHU 3[I0POBOT0O U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
MpaBuiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS TOBBIICHHS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIEHUSI, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeTampeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO Yy4eOHOMN
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX TMOHITHH (BBIAEISATH UX XapaKTEpHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIC B XUMUH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKTEpPHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIMPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YMEHHE HaOIomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpaTh, aHAIW3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpPM MpEe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS ~HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

yMEHHs 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
NESTENBbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaX; JieJaTh MPE3CHTALNIO
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEAOBATENbCKON  NESITENbHOCTH  TpPU  PEIICHHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryisiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIH, yMEHUE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAaIOIIMMUCSA HAay4yHbl€ 3HAHUSA, YMEHHUS U CIIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyudenus B 8 ki1acce npeMeTHbIC pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCMHEHUS, PEaKIMu Pa3I0KEHUs, PEaKIMu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIPHAS KOBAJICHTHAs CBA3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBJI€HUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIACCy COEIUHEHUH IO
dbopMymnaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MojoxkeHus: B Ilepmoamueckoit cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JEMEHTOB (COCTaB M 3apsij sA1pa, 00IIee YUCIO IEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIHFHON AEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HaHUSI — HaONOeHNe, H3MEpPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYCHUI0O W COOUPAHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, MEeTUIOPAHXK U IPyTHE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKYyJd, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIMTUUYECKA IUCCOLMALMS, PEAKIUU HOHHOTO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUIMYecKasi), KpUCTaJUIM4YecKasi pemeéTka, KOppO3Uus METaJlIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMHUYECKYID CHUMBOJUKY JUISi COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeEHHOMY KJIacCy COEAUMHEHUN 1Mo ¢opmyiaMm, BHJ XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona [[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», maible W OOJBIIHE TEPHUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneieHie HX 10 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHUM CBOWMCTB 3JIEMEHTOB U MX COCIUHEHHHU B
npejiesnax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY 3 (}EKTy, M0 U3MEHEHHUIO CTEIECHEH OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
1abopaTOpHBIM OOOpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, MOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlii MBICIUTEIBFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0ZIeHHe, U3MEpPEHUE, MOJEIUPOBaHHE, SKCIEPUMEHT (peanbHbIl U
MBICJICHHBIN ).
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9 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KontpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3nes 1.BemecTBo U XMMHYecKHe peaKkIUuH
[ToBTOpEHUE N
yriryoneHue bubmmorexa LIOK
11 3HaHUW OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
KJ1acca
OcHOBHEBIE
3aKOHOMEPHOCTH bubmmorera TJOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuui T
DIIEKTPOJIUTUYECK
ast TUCCOITHALINSL. bu6moreka [IOK
1.3 XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
pEaKuuu B 36
pacTBopax
Hroro mo pazgeny 17
Paznen 2.HemeTa/sIbl M BX cOeANHEHUS
Oo61mas
XapaKTEPUCTHKA
UMIIECKIX bu6moreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41a6
snemenToB VIIA- 36
TPYIIIBL. o
T'anorensl
O6mas
XapaKTEPUCTHKA
R —— bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynmnsl. Cepa u eé o
COCJTMHEHUS
OO0mas
XapaKTepUCTUKa
bu6mmoreka [JOK
XUMHUYECKUX
2.3 7 1 https://m.edsoo.ru/7f41a6

sneMeHToB VA-
rpynmnsl. A3oT,

bochop u ux

36
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COCAMHCHUA

OOmas
XapaKTepUCTHUKA
XUMHYECKUX

24 aneMeHToB |VA-
rpynnsl. YTiaepoa
1 KPEMHMM U UX

COCAMHCHUA

bubmuoreka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

25

Pa3zgen 3.MeTasiibl M UX COeTUHEHUA

OGmue cBoiicTBa bubmorera [JOK

3.1 4 https://m.edsoo.ru/7f41a6
METAaJJIOB

36

Baxneiimme bu6moreka [IOK

3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36

Hroro mo pazueny 20

Pa3znen 4. Xumus 1 oOKpy:Kamomas cpeaa

I[TPOTPAMME

BemecTBa n bubnuorexa [JOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41a6
JKU3HM YeIOBEKa 36
Hroro mo pazgeny 3
bu6mmoreka [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE
KOJIMYECTBO 68
YACOB I1O0
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Ne Kosau4vecTBO 4acoB 1 DJIeKTPOHHBbIE
ara
Kontpoas | IlpakTuue uugposkIe
Tema ypoka Bcee H3y4e
n/ HbIe CKHe st o0pa3oBaTejibHbIE
I ro padoThI padoTsI pecypchl
[Ipeamer xumuu.
Pollh XUMUHL B bu6mmoreka [{OK
1 1 https://m.edsoo.ru/ff
JKU3HU YeIoBeKa. 0d210c
Tena u BemecTBa —
[TonsTHe 0 bubmmoreka [{OK
2 MeTOJIaX IMO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHUH 0d227e
[TpakTnueckas
pabota Ne 1
«[IpaBuna paboTsl
B 1a60PATOPHH 1 bubmuorexa [JOK
3 . 1 1 https://m.edsoo.ru/ff
MIPUEMBI 0d23dc
oOparieHus ¢
1a00paTOPHBIM
000pyI0BaHUEM
YucTele BemecTa bubmuorexa [JOK
4 u cmecu. CriocoObl 1 https://m.edsoo.ru/ff
pa3aeiieHusi cMecei 0d26¢ca
[IpakTuueckas
pabota No 2
«Paznenenne bubmuoteka [JOK
5 cMmeceit (Ha 1 1 https://m.edsoo.ru/ff
MPUMEPE OUUCTKHU 0d28c8
MOBapeHHOU
COJIH)»
bu6mmoreka [JOK
A
6 TOMBLH 1 https://m.edsoo.ru/ff
MOJIEKYJIbI 0d2a6e
XUMHUYECKHUE
9JIEMEHTHI. 3HAKH bu6mmoreka [JOK
7 (CMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHYECKUX 0d2be8
3JIEMEHTOB
8 IIpocteie n 1 bubnuorexa [IOK
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CJIOXKHBIC BEIICCTBA

https://m.edsoo.ru/ff
0d2a6¢

AToMHO- bubmuoreka [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff

y4EHUE 0d2d50

3aKOH MOCTOSHCTBA

COCTaBa BEIICCTB.

Xumudaeckas

(bopmyra. bubnuorexa [JOK
10 https://m.edsoo.ru/ff

Banentaocts

Od2eae

aTOMOB

XUMHYECKUX

3JIEMEHTOB

OtHocHTeNbLHAS

aToMHas Macca. bu6moreka [IOK
11 OTtHocHTENLHAS https://m.edsoo.ru/ff

MOJIEKYJIAPHAS 0d323c

Macca

MaccoBas moJst

NUMIEECKOro bu6mmoreka [IOK
12 https://m.edsoo.ru/ff

JJICMEHTa B 00350¢

COCTUHCHUH

KoaunuectBo bu6mmoreka [IOK
13 BeniecTBa. MoJib. https://m.edsoo.ru/ff

MognspHas macca 0d5230

dusndeckue u

XUMHUYECKHE bu6mmoreka [IOK
14 SIBJICHUSL. https://m.edsoo.ru/ff

Xumuueckast 0d37fa

peakims

IIpu3Haku u

yCIOBUS bub6nuoreka [IOK
15 MPOTEKAHUS https://m.edsoo.ru/ff

XUMHYECKHX 0d3al6

peakuun

3aKOH COXpaHEHHUs

MacChl BEIIECTB. bubmorexa LHOK
16 XHMITeCKIe https://m.edsoo.ru/ff

0d3b88

ypaBHEHUS

Brruucnenus bu6nmoreka [JOK
17 KOJIMYECTBA, MACChHI https://m.edsoo.ru/ff

BCIICCTBA 110

0d5708
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YPaBHEHUSAM

XUMHUYCCKUX

peakuui

Knaccudukarus

XUMHUYCCKUX

peakiuit bubnuorexa [JOK
18 (coenuuenws, https://m.edsoo.ru/ff

pa3yoKeHus, 0d3f34

3aMeICHUS,

obmeHa)

M. B. JlomoHocoB

— Y4EHBIN-

S — bubmmorekxa [{OK
19 O6oGmenHe 1 https://m.edsoo.ru/ff

0d40c4

CUCTEMaTU3AIUs

3HaHUU

KontponbHas

pabota Nel o bubmuorexa [JOK
20 TeMe «BelecTsa u https://m.edsoo.ru/ff

XUMUUECKHUE 0d4290

peaKImm

[TepBbie TONBITKH

Kiaccudukanuu

XUMHYECKHX bu6mmoreka [JOK
21 JJIEMEHTOB. https://m.edso0.ru/00

ITonsgrue o ad9ffa

rpynmnax cXoaHbIX

3JICMEHTOB

[Tepuonuueckuii

3aKOH B

[lepuoanueckas bubnuoreka [JOK
22 cucremMa https://m.edso0.ru/00

XUMUYECKUX adab52c

anemeHTOB J[. 1.

MeHnpeneeBa

TTepHOBL, FPYMIbL, bubmuoreka [JOK
23 I — https://m.edso0.ru/00

ada52c

CrpoeHne aToMOB. bubnuorexa [IOK
24 CocTaB aTOMHBIX https://m.edso0.ru/00

saep. M3oTonsl ada342
25 Crpoenne bubnuorexa [IOK
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AIEKTPOHHBIX
000JI09€K aTOMOB
3JIEMEHTOB
[Tepuoanueckon
cucremsl JI. U.
MenneneeBa

https://m.edso0.ru/00
ada6bc

XapakTepucTuka
XUMHUYECKOTO
JJIEMEHTA IO €ro

bu6mmoreka [{OK

26 MTOJIOYKEHHIO B https://m.edso0.ru/00
[Tepuonueckoi ada824
cucreme /1. W.
Menpeneena
3HaueHue
[Tepunoanueckoro
3aKOHAa IS
bu6moreka [IOK
pa3BHUTHS HAyKH H
27 o u https://m.edso0.ru/00
paktuku. J1. U. 202966
Meunenees —
YYEHBIH, MTEIaror u
TpaKJIaHUH
DIIEKTPOOTPHULIATEN
LHOCTE ATOMOE bu6mmoreka [IOK
28 https://m.edso0.ru/00
XUMHYECKUX
adaab8
3JICMEHTOB
bu6mmoreka [JOK
WNonnas
29 https://m.edso0.ru/00
XUMHYECKasl CBS3b
adac34
KoBanenrnas bu6mmoreka [JOK
30 MOJIsIpHAS https://m.edso0.ru/00
XUMHYECKAs CBA3b adaab8
KoBanenrnas bu6mmoreka [JOK
31 HETIOJIsIpHAS https://m.edso0.ru/00
XUMHYECKasl CBS3b adaab9
KoHnTtponpHas
pabota Ne4 mo
teme «CTpoeHue bubmorexa HOK
32 https://m.edsoo.ru/ff
aToMa. 0d4290
XuMHu4deckas
CBSI3bY
33 dusnueckue u bu6nmoreka [JOK

XUMHWYCCKHEC

https://m.edsoo.ru/ff
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CBOMCTBA
KHCIIOpO/1a
(peakuuu
OKHMCJICHUS,
ropenue). [lonsitue
00 okcuaax

0d4614

Crioco0s1
IOJy4YECHHUS
KHCIIOpOJIa B

bu6mmoreka [{OK

34 nabopaTopuu U https://m.edsoo.ru/ff
MIPOMBIIIJIEHHOCTH. 0d497a
[IpumeHeHne
KHCIIOpoAa
TemoBoil 3¢ dexr
XUMHUYECKOU
peaKIuu, OHATHE
o bubmuorexa [JOK

35 TePMOXHMIHECKOM https://m.edsoo.ru/ff

0d4790
YpaBHEHUH, K30- H
SHI0TEPMHUYECKUX
peaxkuusax
TommBo (HedTh,
YTOJIb U METaH).
SarpasHene bubmuorexa [JOK
36 BO3YXa, CIIOCOGHI https://m.edsoo.ru/ff
’ Od4cda
ero
MpeI0TBpaIleHuUs
[IpakTuueckas
pabota Ne 3 o
teme «llonydenne bubnuoreka [IOK

37 u coOupanue https://m.edsoo.ru/ff
KHCJIOPOJIa, 0d4ae2
W3Y4YEHUE €ro
CBOMCTB»

Bonoponx —
3JIEMEHT U IIPOCTOE bubnunoreka [JOK

38 BEILECTBO. https://m.edsoo.ru/ff
HaxoxeHue B 0d4ddo
pHUpoJie
dusnueckue u bu6mmoreka [JOK

39 XUMUYECKUE https://m.edsoo.ru/ff

CBOICTBA

0d4ddo
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BOJIOPOJIa.

[Ipumenenne
BOJIOpOJIA
Momsmie o bubmuoreka [JOK
40 HCIOTAX H O https://m.edsoo.ru/ff
0d50d2
Crioco0s1
bu6mmoreka [{OK
MOJTydeHUS
41 BOIODONA B https://m.edsoo.ru/ff
HOpOA 0d4ddo
naboparopuu
[IpakTnueckas
pabota Ne 4 o
teme «[lomydyenue bubnuoreka [JOK
42 U cooupaHue https://m.edsoo.ru/ff
BOJIOPOJIa, 0d4f42
M3y4YEHUE €ro
CBOMWCTB)»
Momnsipablit 00BEM bubGmuoreka IIOK
43 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABoraapo 0d542e
Brruncnenuns
00BEMa,
KOJIMUECTBA
bu6mmoreka [JOK
BEIIECTBA ra3a o
44 T HABECTHOM https://m.edsoo.ru/ff
y 0d55a0
KOJINYECTBY
BEIECTBA WU
00BEMY
Brrancnenuns
00BEMOB Ir'a30B I10
bubnuorexka [JOK
YPaBHEHUIO
45 https://m.edsoo.ru/ff
peakuu Ha“OCHOBe 0d5708
3aKOHa 00BEMHBIX
OTHOIIIEHUH Ira30B
dusnyeckue u bu6mmoreka [JOK
46 XUMHYECKHE https://m.edsoo.ru/ff
CBOICTBA BOJIbI 0d587a
CocTaB OCHOBaHUH. bubmuorexka [JOK
47 IToustre 00 https://m.edsoo.ru/ff
WHJIMKAaTOpax 0d59e2
48 Bona xak bu6nmoreka [JOK
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pacTBOPUTEIID.
Hacrwimennsie u
HEHaCBIICHHBIC
pacTBOPBIL.
MaccoBas gois
BCIICCTBA B
pactBope

https://m.edsoo.ru/ff
0d5b40

[IpakTrueckas
pabora Ne 5 o

TeMe
«[Ipurorosnenue bubnuorexa [JOK
49 PacTBOPOB C https://m.edsoo.ru/ff
ONpeneNEHHON 0d5eba
MAacCOBOM J0JIeH
pacTBOPEHHOTO
BEILIECTBAY
KontponbHas
60a No3 110 bu6moreka [IOK
50 IT):Me Koo https://m.edsoo.ru/ff
PO 006342
Bopopon. Bona»
OKXCHIBI: COCTaB, bu6mmoreka [IOK
51 Kiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIATypa 0d664e
[Tonyuenue u
XUMUYCCKUE
CBOMCTBA bu6mmoreka [JOK
52 KUCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aMmdoTepHbIX
OKCHJIOB
OcHoBaHu4:
COCTAR bubnmuoreka [JOK
53 ’ https://m.edsoo.ru/ff
KJ1accudukanms, 0d67ca
HOMEHKJIaTypa
ITonyyenue u
HMIHECKIE bubmuoreka [JOK
54 . https://m.edsoo.ru/ff
CBOMCTBa ) 0d67ca
OCHOBaHUH I
Kucnorsr: cocras, bu6nmoreka [JOK
55 KJ1accuuKanys, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
56 [Tonyuenue n bubnuorexa [IOK
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XUMHUNYCCKUC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff
Odfee2

Conu (cpennue):
HOMEHKJIATYpa,

C0COBLL bubmuoreka [JOK
57 https://m.edso0.ru/00
MOJTy4eHUS, 2d9474
XAMHAYECKHE
CBOMCTBaA
[IpakTrueckas
pabota Ne 6.
Pemmenue
SKCIEPUMEHTAIbH bubnuorexa [JOK
58 BIX 3aJ1a4 110 TEME https://m.edso0.ru/00
«OCHOBHBIE ad9b7c
KJ1aCChI
HEOPraHWUYECKUX
COEIUHEHUIN
T'eneTnueckas
CBSI3b MEXIY bubmuorexa [JOK
59 KaccaMu https://m.edso0.ru/00
HEOPraHUYECKHX ad9%as50
COEeIUHEHNN
O06o06meHne 1 bu6mmoreka [IOK
60 CHCTEMAaTHU3aLIUS https://m.edso00.ru/00
3HAHUH ad9ch2
KonTposbHas
pabota Ne4 o
" bu6mmoreka [JOK
teMe "OCHOBHEIE
61 https://m.edso0.ru/00
KJI1aCChI
ad9ela
HEOPraHMYECKHX
coequHeHun"
bubnuoreka [JOK
Cremnenn
62 https://m.edso0.ru/00
OKHUCJIEHUS
adae28
OKHCIUTEIBHO- bu6mmoreka [JOK
63 BOCCTAaHOBUTEIbHEI https://m.edso00.ru/00
€ peakuuu adb076
bu6mmoreka [JOK
OKUCIUTEIN U
64 https://m.edso00.ru/00
BOCCTAHOBUTEIN adb076
65 O06o061IeHNE U bu6nmoreka [JOK

cucreMaTu3anusa

https://m.edso0.ru/00
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3HAaHUU adb076
Pe3epBHbIi
ypok.OBoGImeHHE bubmuoreka [JOK
66 . CHC'TeMaTma i 1 https://m.eds00.ru/00
. H adb33c
3HAHUU
PesepBHBIl ypOK.
bub6mmoreka [{OK
O6oOmeHue u
67 1 https://m.edso0.ru/00
CHCTehi[aTmaum ad9ch?
3HAHUHU
PesepBHBIl ypOK.
bubmmoreka [{OK
O06o06mmenne u
68 1 https://m.edsoo.ru/ff
CHCTehiIaTmaum 0d61c6
3HAHUU
OBULIEE
KOJIMYECTBO 68
YACOB IO

[TPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne KoanuecTBo 4acoB 1 DJIeKTPOHHBbIE
ara
KonTpoa IIpakTuye uugposkIe
Tema ypoka Bce usyye
n/ bHbBIE cKHe st o0pa3zoBaTe/ibHbI
ro
n padoThI padoTsI e pecypchbl
[Tepuonuecku
1 3aKOH.
[Tepuonnuecka
bubmmoreka [{OK
sI CHCTeMa
- 1 https://m.edsoo.ru/0
0adb59e
aneMeHToB /l.
n.
MenneneeBa
3aKOHOMEPHOC
TH B
W3MEHEHUN
. bubnuotexa [JOK
CBOWCTB
— 1 https://m.eds00.ru/0
0adb6b6
3JIEMEHTOB
TEPBBIX TPEX
MEepHOJIOB
Kiaccudukanm
AU bubmuorexa [JOK
HOMEHKJIaTypa 1 https://m.edso0.ru/0
HEOpraHUYECKU Oadb7e2
X BEILIECTB
Buner
XUMHYECKOH bubnuoreka [JOK
CBSI3U U TUIIBI 1 https://m.edsoo.ru/0
KPUCTAJUIMYECK Oadbac6
HUX PEUIETOK
KoHnTtponpHas
pabota Nel mo
TeMe
«IToBTOpEHHE
U yriyoneHue
YL 1 1

3HAHUM
OCHOBHEBIX
pa3zaenos
Kypca 8
KJ1acca



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

Krnaccudukaru

I XUMHYECKUX bubmuoreka [IOK
6 peakuuii o https://m.edsoo.ru/0
Pa3IMYHBIM 0Oadbch0
MpU3HAKaM
ITonsarue o
CKOPOCTH
XUMHYECKON
bubmmoreka [{OK
peaKkIuu.
7 Honsie o https://m.edso00.ru/0
Oadbe9a
TOMOTEHHBIX U
TeTEePOreHHBIX
peaKIusx
ITongrue o
XUMHAYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIOIINE Ha bu6mmoreka [IOK
8 CKOPOCTH https://m.edso0.ru/0
XUMHAYECKOH Oadc28c
peakiuu u
MOJIOJKEHUE
XUMHYECKOTO
paBHOBECHs
OKHCIATEIBHO
) bu6mmoreka [JOK
9 https://m.edsoo.ru/0
BOCCTaHOBHTEI
Oadcade
bHBIC PEaKIIUU
Teopus
ANEKTPOJIUTHYE
CKOH bu6mmoreka [JOK
10 JINCCOIAAIIHH. https://m.edsoo.ru/0
CuinpHBIE U Oadcd68
cia0ble
3IEKTPOJIUTHI
Hownnsle bu6mmoreka [JOK
11 ypaBHEHUs https://m.edsoo.ru/0
peakiui 0add448
XuMHuueckue
N bu6mmoreka [JOK
CBOICTBA
12 https://m.edso0.ru/0
KHCJIOT B

OCHOBaHWH B

0add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c
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CBCTC

MIPE/ICTaBICHH

1 00

ANEKTPOTUTHYE

CKOM

JIUCCOIUAIIAN

XUMUYECKHUE

CBOMCTBA

coJieil B CBETE

HpeCTaBTCHN bubmmoreka [{OK
13 e https://m.edsoo.ru/0

0add8h2

AEKTPOJTUTHYE

CKOM

JUCCOIUAIIAN

[TonsTHE O bu6moreka [IOK
14 TUIPOJIA3E https://m.edsoo.ru/0

coyei 0Oadd9d4

O06o06menne u bu6moreka [IOK
15 cHUCTeMaTH3alu https://m.edso0.ru/0

1 3HAHUI Oaddd12

[IpakTnueckas

pabota Ne 1. bubnuoreka [IOK
16 «Pemenne https://m.edso0.ru/0

IKCIIEPUMEHTA Oaddbfa

JIBHBIX 3a/1a9»

KonTposbHas

pabota Ne2 o

TeMe

«ONEeKTPOJIUTH bubnunoreka [JOK
17 yeckas https://m.edsoo.ru/0

JIMCCOIAAIINSL. OaddecO

XHMHYECKHUE

peakiuu B

pacTBopax»

OO0mas

XapaKTePUCTHK

bu6mmoreka [JOK

18 A TATIOTCHOB. https://m.edso0.ru/0

XI/IMVI/ILIGCKI/IC 0addfe?

CBOMCTBA Ha -

puMepe XJopa
19 X10poBOIOPO] bubnuorexa [IOK

. Constnas https://m.edso0.ru/0
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https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addbfa
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KHUCJIIOTA,
XHUMHUYECKHE
CBOICTBA,
MOJIy4eHHeE,
IIpUMEHEHNE

0adel04

20

[IpakTnueckas
pabora Ne 2 o
TeMe
«Ilomyuenne
COJISTHOU
KHCJIOTHI,
HU3y4EHUE e€
CBOMCTB»

bubmmoreka [{OK
https://m.edsoo.ru/0
Oade348

21

Brraucnenns
o
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJINH U3
pEeareHToB JAaH
B U30BITKE

bu6moreka [IOK
https://m.edsoo.ru/0
Oade488

22

Oo61mas
XapaKTePUCTHK
a 2JICMEHTOB
VIA-rpynms

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oade64a

23

AnoTpOonHbIE
Mo (UKAITIT
CepBhI.
Haxoxnenue
Cephl U €€
COEIUHEHUN B
MPUPOJIE.
XUMHYECKHE
CBONCTBA CEPBI

bubmuoreka [JOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBogopon,
CTpOEHHUE,
¢buznyeckue u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ade802

25

Oxcuppl cepsl.
Cepnas
KHCJIOTA,

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadea28



https://m.edsoo.ru/00ade348
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¢busnyeckue u
XUMUYECKHE
CBOICTBA,
MpUMEHEHHE

26

XnuMudeckne
peakuuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIIICHHO
ro crmocoda
TIOJTydeHUS
CcepHOU
KUCJIOTBI.
XuMHdeckoe
3arpsi3HEHNE
OKpYyKarouen
Cpenbl
COEIMHEHUAMU
cephl

bubmmoreka [{OK
https://m.edsoo.ru/0
Oadec8a

27

Brranciaenue
MacCOBOU IOJIH
BBIXOJa
MPOIYKTa
peakuu

bu6moreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

Oo01mas
XapaKTEePUCTHUK
a DJIEMEHTOB
VA-rpynisl.
A3zorT,
pacnpocTpaHeH
ue B IpupoJie,
(dbuzuveckue u
XUMHYECKUE
CBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/0
Oadeeab

29

AmMMuak, ero
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4eHHE U
pUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf004

30

IIpakTnueckas
pabota Ne 3 o
TEME

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adeea6
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«[Tonyuyenue
aMMHaKa,
HU3yYECHUE €0
CBOMCTB»

31

AsoTHas
KHCIIOTa, €€
¢busnveckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/0
0adf306

32

Ucnons3oBann
€ HUTPATOB U
coJlieit
aMMOHHMS B
KayecTBe
MHHEPaTbHBIX
yA0OpeHMiA.
XuMHdeckoe
3arpsi3HEHNE
OKpyKarolen
cpenbl
COEIMHEHUAMU
azoTa

bu6moreka [IOK
https://m.edsoo.ru/0
0adf518

33

docdop.
Okcun
dochopa (V) u
dbochopnas
KHCIIOTA,
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MOJIyuYeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adf68a

34

Hcnons3zoBanu
e ¢ocdaroB B
KauecTBe
MUHEpaJIbHBIX
ynoOpeHuil.
3arpsi3HeHUE
IIPUPOTHOMN
cpensl
dbocdaramu

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacrpocTpaHeH
W€ B IPUPOJIE,

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadfd9c
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¢busnyeckue u
XUMUYECKHE
CBOMCTBA

Oxcuplt
yriepoja, ux
¢busnveckne u

XUMHUYCCKUE
N bubnuotexa [JOK
CBOWCTBA.
36 https://m.edsoo.ru/0
DKOJOTUYECKHU
Oadfebe
€ TIPOOJIeMBI,
CBSI3aHHBIC C
OKCHIOM
yriaepona (1V)
VYroapHas bu6moreka [IOK
37 KHCJIOTa U €€ https://m.edsoo.ru/0
coJu 0ae006¢
[IpakTnueckas
pabota Ne 4 o
TeMe
"l[Monyuenune bubnuorexa [JOK
38 YTJIEKHUCIIOTO https://m.edso0.ru/0
rasa. 0ae027e
KauecTBenHnas
peakmus Ha
KapOoHaT-uOH"
[TepBoHayanpH
bI€ TIOHATHS 00
bu6mmoreka [JOK
OpraHUYECKUX
39 BeIlICCTRAX KA https://m.edsoo.ru/0
m 0ae054e
0 COCIMHCHMSIX
yriaepoja
Kpeniuil 1 ero bubmuoreka [JOK
40 P https://m.edsoo.ru/0
COCTMHCHUS 02080
IIpakTrueckas
pabota Ne 5.
Pemenne
JKCIIEPUMEHTA bubnuorexa [IOK
41 JIbHBIX 3a/a4 https://m.edsoo.ru/0

10 TeEME
«Baxxneime
HeMeTaJlJIbl U
HX

0ae0bf2



https://m.edsoo.ru/00adfebe
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COCAUHCHUA»

42

KontponbHas
pabota Ne3 mo
TeMe
«Baxnenmue
HEMETAJUIbI U
ux
COEJIMHEHUS»

bu6mmoreka [{OK
https://m.edsoo.ru/0
0ae0el8

43

OOmras
XapaKTEPUCTHUK
a XUMHUYCCKUX
9JIEMEHTOB —
METaJIOB.
MeTtammyecka
S CBS3b U
MeTaJuTndecKas
KPUCTAJUTMIECK
as pemeTKa.
duznyeckue
CBOMCTBA
METaJIOB

bu6moreka [IOK
https://m.edsoo.ru/0
0ael03e

44

XHUMHUYECKHE
CBOMCTBA
METaJlJIOB.
DIIEKTPOXUMUY
€CKUH psij
HanpsHKEHUN
METaJlJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell56

45

OOmue
CIIOCOOBI
MOJy4YEeHUS
METaJIOB.
CruiaBbl.
Breraucnenus
o
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciu
OJIVH U3
peareHToB
COHEPIKUT
npuMecu

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell56

46

IlongaTue o

bu6mmoreka [JOK
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KOppO3uu https://m.edso0.ru/0
METaJIJIOB 0ael278
bubnuoreka [IOK
eJ10 e
47 [Henourpt https://m.edso00.ru/0
METAJLIbL 0ae14b2
Oxcuabl 1
S — bu6mmoreka [{OK
48 Hanm " https://m.edso0.ru/0
p 0ael4h2
KaJus
Illenounozeme
JIbHBIC bubmmoreka [{OK
49 METaJLIBI — https://m.edso0.ru/0
KaJIbIIUHA U Oael5e8
MarHui
Baxneiimme bu6moreka [IOK
50 COEMHEHUS https://m.edsoo.ru/0
KaJIbIUs Oael5e8
O0o0mmenne u
51 CHCTEMAaTU3alH
sl SHAHUH
KécTkocTh
bu6mmoreka [IOK
BOJbI U
52 P https://m.edsoo.ru/0
CIIOCOOBI €€ 0261836
yCTpaHCHHS
[IpakTrnueckas
pabota Ne 6 o
TeMe bu6mmoreka [JOK
53 "XeécTkocTh https://m.edsoo.ru/0
BOJIBI U Oaelae8
METOBI €€
ycTpaHeHus"
bubmuoreka [JOK
54 AnmomMuHuR https://m.edsoo.ru/0
Oaelc64
AmdorepHbie
cBOHCTBA bubmuoreka [{OK
55 I https://m.edsoo.ru/0
OxCHA Oaelc64
TUIPOKCHUIA
bu6mmoreka [JOK
56 Keneso https://m.edso00.ru/0
0aeld86
57 Oxcuapl, bu6mmoreka [JOK
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TUPOKCUJIBL U
COJIM JKeJe3a
(I u xenesa

(1)

https://m.edsoo.ru/0
0ae35e6

58

O06o001IEHNE U
CHUCTEMAaTHU3aIHA
s 3HAHUN

59

[IpakTnueckas
pabota Ne 7.
Pemenue
IKCIIEpUMEHTA
JBHBIX 3a/1a4
o TeMe
«Baxnenmue
METaJUTBl U UX
COCTMHCHUS

bubmmoreka [{OK
https://m.edsoo.ru/0
Oae3de8

60

Brraucnenus
o
YpaBHEHUSIM
XUMHUYECKUX
peaKkuuii, eciu
OJIMH U3
peareHTOB JIaH
B U30BITKE WU
COJICPXKUT
MIPUMECH.
Brranciaenus
MAacCOBOM JI0JIU
BBIXOJa
MIPOJIyKTa
peakuu

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ael750

61

O060011IEHNE U
CHCTEMAaTU3aIU
sI 3HAHUU

62

KoHnTtponpHas
pabota Ne4 mo
TEME
«Baxuenmue
METaJUIbl U UX
COEIMHEHUS»

63

BemecrBa n
Marepuabl B

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ae3f50
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MOBCEIHEBHOM
KU3HHU
yeaoBeKa
XuMHudeckoe
3arpsi3HEHUE bubmmoreka [JOK
64 —— 1 https://m.eds00.ru/0
0ae4270
CpeIbI
Pons xumMun B
peeHmH bubnuorexa [JOK
65 S KOTOMHIECKIX 1 https://m.eds00.ru/0
0ae4270
npooieM
Pe3epBHbIi
YPOK. bubnuotexa [JOK
66 O000611eHNE U 1 https://m.edso0.ru/0
cHCTeMaTH3aIu Oae0d0a
s1 3HAHUH
Pe3epBHbIi
YPOK. bu6mmoreka [IOK
67 O0o00mmenue u 1 https://m.edsoo.ru/0
cHCTEMAaTH3aIu Oadb33c
s 3HAaHUH
Pe3epBHbIit
YPOK. bubmuorexa [JOK
68 Oo6o06mIeHrEe 1 1 https://m.edso0.ru/0
CHUCTEMATHU3aIH 0ad9ch2
s 3HAaHUH
OBILIEE
KOJIMYECTBO 68
YACOB I10

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://resh.edu.ru/subject/29/
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