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IMNOACHUTEJIBHAA 3AINIUCKA

[IporpaMmma MO XUMHH Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHHS
COCTaBJicHa Ha OCHOBE TpeOOBaHWH K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBarenbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe GenepanbHOM paboueil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEIIIUHU MPEnoiaBaHusi yueOHOro npeamera « XumMus»
B oOpasoBareibHbIX opranu3anusax Poccuiickoit denepaiiuu.

[IporpamMmma no xumuu AA€T OPEACTaBJICHUE O LIEJISIX, OOIIEH cTpaTeruu
oOy4eHHusi, BOCIMTAaHUS U Pa3BUTHS OOYyYarOIIMXCS CpPEACTBAMH Y4eOHOTro
npeaMeTa, yCTaHABJIMBACT o0s3aTebHOoe peIMETHOE coJiepKaHue,
IpeyCMaTpUBaeT paclpeAcsieHHe €ro Io KilaccaM M CTPYKTYPHUPOBAHHE 110
pazzenaM M TeMaM NpOrpaMMbl TI0 XHMHH, OIPEIETSeT KOJUYECTBEHHBIC |
KaueCTBEHHBIC XapaKTEPUCTUKHU cozepkaHus, PEKOMEHyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C YyYE€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH yd4eOHOTO TIporecca, BO3PACTHBIX
0CcOOEHHOCTEN  00y4arolMUXCsi, ONpeAeiasieT BO3MOXKHOCTH MpeaMeTa A
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTEIbHOU
IpOrpaMMbl Ha YpOBHE OCHOBHOTO 0O1Iero o0pa3oBaHMs, a TakkKe TpeOOBaHHM K
pe3ysibTaraM 0Oy4eHHs] XMMUU Ha YPOBHE 1IeJIe U3y4YeHHs NIpeIMEeTa 1 OCHOBHbIX
BUJIOB Y4EOHO-ITO3HABATEJILHON JI€ATEJILHOCTH OOYyYarolerocs I0 OCBOEHHIO
yueOHOTO CoJiepKaHUsI.

3HaHME XHUMMH CIIY’)KMUT OCHOBOM Ui (POPMHUPOBAHUST MHUPOBO33PEHHUS
00yJaroIerocs, ero MpeACTaBICHUN O MaTEpUAIbLHOM €IUHCTBE MHPA, BAKHYIO
poJib UTParOT (popMHUpyeMble XUMHEN TMPEICTABICHUS O B3aUMOMPEBPAIEHUIX
SHEPTrUud M 00 HBOJIOIUHU BEUIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aIbHBIX
MpoOJIEM YCTOMYMBOTO PA3BUTUSI YEIIOBEUECTBA — CBHIPHLEBOM, YHEPTETHYECKOM,
MUILIEBON U 3KOJIOTHYECKOU 0€3011aCHOCTH, ITPO0JIEM 31paBOOXPAHEHHUS.

N3yyenue xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXKHOCTCH  JUII  CaAMOpa3BUTHSA U
(hopMUPOBaHUS KYJIbTYPBI JMUYHOCTH, €€ 001IeH U PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBILUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0y4armuxcs, HAaBBIKOB HX CaMOCTOSITEIbHOM y4eOHON  A€ATEIbHOCTH,
IKCIIEPUMEHTAJIBHBIX M MCCIEHOBATEIbCKUX YMEHHH, HEOOXOJUMMBIX KaK B
MTOBCETHEBHOM J)KM3HU, TaK U B IPO(ECCHOHATLHON eI TEIbHOCTH;

3HAKOMHUT CO CHenNUPUKON HAYYHOTO MBINUICHUS, 3aKJIAJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIAIa HA €UHCTBO TPUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00Yy4arOIIMUXCS;



croco0cTByeT (POPMHPOBAHUIO IIEHHOCTHOIO OTHOLICHHMS K €CTECTBEHHO-
-Hay4HbIM 3HAHHUAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOIMYECKOE
oOpa3zoBaHHe 00yUaIOIIUXCSI.

JlanHbple HampaBiieHHs B OOyYEHMHM XHMHUM 00ECHEeuMBArOTCSA CrEeUMU(PUKOM
cojepkaHusi  y4eOHOro mpeaMera, KOTOPBIM  SIBJSETCS  [E€Jaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XUMHUU HA OMPEACIEHHOM JTamne eé
pa3BUTHSL.

Kypc xumMumn Ha ypoBHE OCHOBHOI'O 0OIIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYAIOIIMMUCS CUCTEMbI IEPBOHAYAJIbHBIX MMOHSITHH XUMHH, OCHOB
HEOPraHUYECKOM XUMHUU U HEKOTOPBbIX OTIAEIbHBIX 3HAUYMMBIX TOHSITUN
OpraHUYECKON XUMUMU.

CrpykTypa coaepkaHHs MMPOrpaMMbl IO XUMHUH CPOPMHUpPOBaHA HA OCHOBE
CHUCTEMHOrO mojaxoja kK e€ usydeHuro. CopepkaHHe CKIIAIbIBACTCS M3 CHCTEMBI
MOHATHH O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI O XUMUYECKOU
peakiuu. OO0e ITH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MOPUHIUITY
MOCJEN0BATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKHX MPEICTABICHUN
Pa3HOTO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanueckoro 3akona J[. 1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHA XMMHH;

— YUYCHHS O CTPOCHUU aTOMA U XUMHUYECKOM CBSI3H;

— IpeJACTaBleHU 00 DIIEKTPOJIMTUYECKON JMUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHMS pacCMaTpPUBAIOTCS HA OCHOBE OAMITUPUUYECKH
IIOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS [1OCJIEIOBATEIBLHO OT OHOTO
YPOBHS K JIDYTOMY, BBINIOJHSASA (YHKIHH OOBSICHEHHUS M IPOTHO3HPOBAHHS
CBOWCTB, CTPOCHHUSI M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJYyUYEeHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XHUMHHU  CIIOCOOCTBYET  (HOpPMHUPOBAHHIO
MPEACTABICHUA O XMMUYECKOU COCTABIISIIONICH HAYYHOM KAPTUHBI MUPA B JIOTHUKE
€€ CHUCTEMHON NPUPOJIbI, LEHHOCTHOIO OTHOUICHUS K HAy4YHOMY 3HAHUIO U
METO[aM [O3HaHUsI B Hayke. M3ydyeHue XUMUU MPOUCXOAUT C IPUBJICUCHUEM
3HAHUM M3 paHee M3YYCHHBIX Y4COHBIX MpeaAMeToB: «OKpyX AU MUPY»,
«buonorus. 5-7 knacce» U «Pusuka. 7 Kimacc.

[lpy M3yyeHUH XUMHHM NPOUCXOAUT (POPMUPOBAHME 3HAHUA OCHOB
XUMHYECKON HAayKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOM
NEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOTO mpeaMeTra COCTOUT B (OPMUPOBAHMH CHCTEMBbl XUMHUYECKHUX
3HAHUM — BaKHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TTOJ0KEHUM,
JNOCTYMHBIX 0000IIEHNH MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKu, B



OpUOOIIEHNH K HAay4YHBIM METOJIaM IIO3HAHUS IPU M3YYEHUH BELIECTB H
XMMHMUYECKUX peakluid, B ((OPMUPOBAHUM U Pa3BUTUU IO3HABATEJIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YeOHO-IO3HABATEIbHOM U  y4eOHO-HMCCIIe10BaTEIbCKOM
ACATEILHOCTH, OCBOCHHMM TMpaBHUI O€30MacHOr0 oOpalleHHs C BEIIeCTBAMH B
TOBCEIHEBHOM JKU3HU.

[Ipu u3yyeHUM XUMUU HA YPOBHE OCHOBHOTO OOMIEro 0Opa3oBaHUsi BAKHOE
3HAYSHHUE MPUOOPEITN TaKHUE 11eJTH, KaK:

— (OpMHUPOBAHUE WHTEIUICKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
€camMm000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MHPHHSITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBUSIM YKU3HU;

—  HANpaBIICHHOCTh OOYYEHHS HA CHCTEMAaTHYECKOE MPUOOIICHUE
00y4aromuxcst K CaMOCTOATEIbHON I103HABATEIbHON [EATENBHOCTH, HAYYHBIM
METOJaM TO3HaHHs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BHUTHE CIOCOOHOCTEH K
XUMHH;

— obecrnieueHne yCcIoBUi, CIOCOOCTBYIOMMX MPUOOPETEHHIO 00yUaIOIIUMUCS
OIbITa Pa3HOOOPA3HOW AEATENBLHOCTH, MO3HAHUS W CAMOIO3HAHMS, KIIOYEBBIX
HABLIKOB (KJIFOUEBBIX KOMIICTEHIIHMI), UMEIOUIMX YHHMBEPCAJIbHOE 3HAYCHHE JIIs
pa3IUYHbIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue 00mEeld (YHKIMOHATBHOW UM €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBICHATH U OICHUBATh SIBJICHUS
OKPY)KAIoIIero MUpa, UCIOJIb3Ysl 3HAHUS W OIBIT, MOJyYEHHBIC MPH H3YyYEHUH
XUMHMH, TPUMEHATh MX TMPH pEIIeHUU MpoldJieM B TMOBCEIHEBHOW KU3HU U
TPYAOBOH JEATEIIBHOCTH;

— (opmupoBanue y oOyyaromMXcs T'yMaHUCTHYECKMX OTHOILEHUH,
NOHMMAHUS LEHHOCTH XUMHYECKMX 3HaHUW Ui BbIPAOOTKM SKOJOTHYECKH
1eJIECO00Pa3HOro TOBEJACHUST B OBITY M TPYJAOBOH JEATEIBHOCTH B IEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKaKOLIEH PUPOJIHON CPEIbI;

— pa3BUTHEC MOTHBAalUM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMSI OOILEYEIIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpOQWIs U HANPaBICHHOCTH JaJIbHEHUIIETO
o0y4eHwus.

OOmiee dYnCIO YacoB, OTBEAEHHBIX Ui M3Y4YEHHS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 dacos (2
yaca B HeJIeN0), B 9 kimacce — 68 yacoB (2 4aca B HEJIEIIO).



COIAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYa/IbHbIE XUMUYECKHE TOHATHS

[Ipeamer xumun. Ponb XUMUU B KU3HU 4Y€JIOBEKa. XHUMHS B CUCTEME HayK.
Tena wu BemniectBa. du3nuueckue CBOWCTBA BEMIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [lonsitue 0 Merojgax nmo3HaHusi B XuMuUH. UUCThIE BELIECTBA U CMECH.
CniocoOsI pazneseHus: CMECeu.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHUE dJeMeHTbl. CHMBOJIbI XUMHUUYECKUX
aneMeHTOB. [IpocThie U Cilo)KHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢opmysia. BaleHTHOCTP aTOMOB XWUMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHOcHUTeNnbHas MOJEKyIspHas Macca. MaccoBas J0JII XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monb. Monsipaas macca. B3aumocBs3p KoJInuecTBa,
Macchl W 4YHCHA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCIUHEHUM.

dusnyeckue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKas peakius U e€ MpUu3HaKu.
3aKOH COXpaHEHHMsT Macchl BeLIeCTB. XUMHU4YeckHe ypaBHeHus. Kiaccuduxarms
XUMHYECKUX peaKIHi (COeAMHEHMS, Pa3JIOKEHHs, 3aMeIleH s, OOMEHa).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM I0CY/I0H, IpaBuIaMu paboThl B JIaDOpaTopuu M
npuémamu oOpaleHus: ¢ J1abopaTopHbIM 000pYI0BAHHEM, U3YYEHHE M ONHMCAHHE
(u3MuecKUX CBOMCTB 0Opa3slOB HEOPraHMYECKUX BELIECTB, HAOIIOACHUE
(usnueckux (MJIaBjle€HUWE BOCKA, TasHUE JbJa, pAacCTUpPaHHE caxapa B CTYIIKE,
KUIICHUE U KOHAEHCALMSI BOABI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIHUBAHUE
MEHOM MPOBOJIOKH, B3aWMO/ICCTBUE MeJa C KUCJIOTON) SBJICHUN, HAOIIOACHUE U
OINMCaHHUE NPU3HAKOB IMPOTECKaAHUs XUMHUYECKUX peakuui (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3jiokKeHHe I'MIPOKCHIA
meau (II) mpu HarpeBanuM, B3auMOACHCTBUE Xkejie3a ¢ pacTBopoM coiu meau (1),
U3YYEHUE CIIOCOOOB pa3lelIeHusi CMECEi: C MOMOIIBI0 MarHuTa, (UIbTPOBAHHUE,
BbINIApUBAHUE, AUCTWLISLMSA, XpoMaTrorpadus, IPOBEACHUE OYUCTKHU IMOBAPECHHOM
coiy, HaOJIOJEHHWE W ONKCAHME  PEe3yJIbTAaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3/1aHME MOJENEH MOJIEKYII
(ImapoCTepKHEBBIX ).

Baskuelume npeacTaBUTeIM HEOPraHMYEeCKHX BellecTB

Bo3ayx — cmech raszoB. CoctaB Bo3ayxa. Kucimopoa — 371eMEHT U MpocToe
BeulecTBO. Haxoxzaenue kuciopona B mpupoje, (usnyeckue U XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcupapl. [Ipumenenue kucnopona. CrocoObl



NOJIy4YEHHUs] KUCJIopoja B JiabopaTOpUM M MPOMBINUIEHHOCTH. Kpyrosopor
KucopoJia B ipupojie. O30H — aJyIoTporHas MoAu(UKaIMs KUCIOPO/A.

TeroBoit 3pdexT XUMHUYECKOW peakluu, TePMOXUMHUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOMIMBO: yroib M METaH. 3arps3HeHHE
BO3/lyXa, YCWJIEHHUE IapHUKOBOTO 3 (eKTa, pa3pylIeHUe 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. Haxoxnenue Bomopoaa B
npuposie, Guznyecknue W XUMHUUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nonyuyeHnust. Kucnotsl u comnu.

MouisipHbiii 00b€M ra3oB. Pacuérsl M0 XUMUYECKUM YPaBHEHUSIM.

duszuyeckue CcBOWCTBA BOAbl. Boma kak pacTBoputesb. PacTBOpbI.
HacebllieHHbIe M HEHACHIILEHHBIE PAacTBOpbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 05151 BellecTBa B pacTBope. XMMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU uyeioBeka. KpyroBopoT BoJbI B NPHUPO/IE.
3arpsi3HeHHE NMPUPOHBIX BOJ. OXpaHa U OUYHUCTKA MPUPOIHBIX BO/I.

Knaccudukarnus neopranmdecknx coenuHeHnid. Oxcumpl. Knaccudpukamus
OKCHUJIOB:  cojeoOpa3syroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{QOTepHbIE) U
HecosneoOpasyromue. Homenknarypa oxcuaoB. Dusmdeckne U XUMHUYECKUE
cBoicTBa OKCHIOB. [TonyueHue okcumoB.

OcHoBanus. Krnaccudukaius OCHOBaHUM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHud. HomeHnknarypa ocHoBaHuil. PuU3MYECKUE U XHMHYECKHUE CBOWMCTBA
ocHoBaHui. [lonryyeHre ocHOBaHUH.

Kucnorel. Knaccudukauus kucinor. HomeHkinarypa kucior. ®usndeckue u
XUMHUYECKHe cBoMcTBa KHcioT. Psyg akrtuBHocth MetayuioB H. H. bekerosa.
[TonyueHnue KUCIIOT.

Conu. Homenknartypa conei. @u3nyeckue U XMMHYECKUE CBOMCTBA COJEH.
[Tonyuenue conen.

['eneTuyeckas CB3b MEK/y KJIACCAMU HEOPTaHUYECKUX COCAMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OIpE/IC/ICHUE COACpKaHUsl KUCIOpO/Aa B BO3yXe, ITOIYUYCHHUE,
coOupaHue, paclo3HaBaHUE W H3YYCHHE CBOWCTB KHCIOpOJa, HAOI0ICHUE
B3aUMOJICHCTBUSL BCILIECTB C KHCJIOPOJAOM M YCJIOBUS BO3HMKHOBECHHS U
IpPEKpalleHUs] TopeHusi (rmoapa), O3HAKOMJICHME C o0O0pa3llaMM OKCHAOB H
OIMCAaHUE MX CBOWCTB, IOJY4YCHHE, COOMpaHHE, pacro3HaBaHUE W H3yYCHHE
CBONMCTB BoJOpoaa (TropeHue), B3aumojaeicTsue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCIIOJIB30BAaHUE BUJCOMATEPUATIOB), HAOMIOAEeHNE 00pa3lioB BEILIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBAHME OCOOCHHOCTEH pAaCTBOPEHHUS BEIECTB C
pPa3JIM4YHOW PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C  OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMO/ICMCTBUE BOJBI C METAIIIAMU
(HatpuemM ©W  KanblueM) (BO3MOXKHO HCIIOJb30BAHUE  BUJICOMATEPUAIIOB),



UCCIIeIOBaHHEe O00pa3lloB HEOPraHMYECKUX BEIIECTB pa3iIM4YHbIX KJIACCOB,
Ha0JII0/ICHUEe U3MEHEHHsI OKPAaCKU MHJAMKATOPOB B pacTBOpax KHUCJIOT U IIeJIoueH,
HU3ydyeHue B3aumoaehcTBUs okcujaa meau (II) ¢ pacTtBopom CepHOM KHUCIIOTHI,
KUCJIOT C MeTajllaMH, pEaKkUuid HeUTpaJM3aluy, II0Jy4EeHHUE HEPacTBOPUMBIX
OCHOBaHHM, BBITECHEHHWE OJHOIO METajljla JPYyrMM U3 pacTBOpa COJIH, PELICHHE
IKCIEPUMEHTANIbHBIX 33/1ad 10 TeMme «BaHeline KiIacChl HEOPTaHHUYECKUX
COCIUHEHUI.

Ilepuoanuecknii 3axkon u Ilepuoamueckast cucreMa XHMHYECKHX
y1emenToB JI. W. MenaeneeBa. CtpoeHune aTroMoB. XHMH4YECKasi CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEaKIMH

[lepBble MOMBITKH KiIACCU(UKALUKA XUMHYECKHX 3i1eMeHTOB. lloHsaTue o
IPYIIAax CXOIHBIX SJIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENbHbIE METaJUIbl,
raJIoreHbl, HHEPTHBIE Ta3bl). IIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIE OKCHUIBI
Y TUJIPOKCU/IBI.

[lepuoanueckuii 3axoH. [lepuoandeckasi cucteMa XUMHYECKUX dTIeMeHTOB /1.
N. Mengeneea.  KoporkonmepuomHass u  JIMHHONEpUOAHasT  (opMbl
Ilepnoguyeckon cucremMsl Xumuuyeckux dneMeHToB 1. M. Menneneesa. Ilepuonast
u rpynmnbl. Du3znyeckuil CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB MEPUOIA U
IPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTroMHbIX sifep. M3oronbl. DnekTpoHsl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI04eK aromMoB  nepBbiX 20 XUMHUYECKHUX  3AJIEMEHTOB
[Teprognueckoii cucremsl J[. WM. MenaeneeBa. XapakTepUCTUKA XHUMHUUYECKOIO
AJIEMEHTA 110 ero nojoxeHuto B Ilepuoanueckont cucreme 1. . Menaeineesa.

3aKOHOMEPHOCTH M3MEHEHHMS pajiiyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMiaM U Nepruoaam.

3nauenue [lepuonuyeckoro 3akona u [lepuoauyeckoil CUCTEMbI XUMUYECKHUX
AJEMEHTOB i1 pa3BuTUd Hayku W mipaktuku. . WM. MenneneeB — y4€Hbld U
rpakIaHuH.

Xumuueckass cBsi3b. KoBaneHTHas (IojsipHass W HENOJISIpHAsi) CBS3b.
DNEKTPOOTPULATEILHOCTD XUMHUUYECKUX 3JIeMEHTOB. MloHHAas CBS3b.

Crenenbp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIC — PEAKLIUU.
IIpornecchl OKucIeHUsI U BOCCTaHOBJICHUS. OKUCIUTENIA U BOCCTAHOBUTEIIN.

Xumuueckuu 3xkcnepumenm:

U3y4eHHEe O0pa3loB BEHIECTB METAJUIOB M HEMETAUIOB, B3aUMOJECHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMM KHUCIOT M IIEJIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOUIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropenue, peakiuy pa3aoKeHHs, COSTUHEHUS).

Mesicnpeomemupwie ceasu



Peanuzanus MeXIpeIMETHBIX CBS3ed NpPH HM3YyYEHUUM XHMHHM B 8 Kiacce
OCYIICCTBJISIETCS. 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO--HAy4HbIX
MOHATUH, TaK W TOHATH, SBJISIFOIIMXCS CUCTEMHBIMM U1l OT/IEIBHBIX MMPEAMETOB
€CTECTBEHHO--HAYYHOIO IIMKJIA.

OO1me ecTecTBEeHHO--HAyYHBIC MTOHATHS: HAYYHBIH (aKT, TUIIOTE3a, TEOpus,
3aKOH, aHalu3, CHWHTe3, Kiaccudukanus, TNEePUOJUIHOCTh, HAOJIOIEHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHE, MOJICITb, SIBIICHHE.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIIU],
M30TOTbI, PAJIMOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUYECKUNA 3apsijl, BEIEeCTBO, TelO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, ras, GU3NYECKUEe BEIMYUHBI, €TUHULIBI
U3MEpPEHHUsl, KOCMOC, TUIaHEeThI, 3BE31b1, CoNHILE.

buonorus: dorocunres, apixanue, buocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE TOPOJBI,
MOJIE3HBIE NCKOTIaeMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUECKUX JEMEHTOB /I.
N. Menneneea. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHOJOB, Kalusl, Kalblusi U UX
COCJIMHEHUM B COOTBETCTBUMU C II0JIOKEHHEM 3JieMeHTOB B I[lepuoaunyeckoi
CHUCTEME U CTPOEHUEM HUX aTOMOB.

CrpoeHue BemiecTBa: BHJIbBI XMMHUYECKOW CBSI3U. THIBI KPUCTAJIMYECKHUX
pPEelETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIIA KPUCTALNIMYECKON PELIETKU U
BU/1a XUMHYECKOM CBS3H.

Knaccuguxanuss 1 HOMEHKIIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOWCTBAa BENIECTB, OTHOCSIIMXCS K Pa3IU4YHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUM, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX PEAKIIUNA 10 Pa3IMYHBIM MIpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUUH BEIIECTB, 0 TersioBoMy 3ddexty, Mo
U3MEHEHHIO CTENECHEH OKHUCICHUS XMMHYECKUX 3JIEMEHTOB, 0 00paTUMOCTH, 110
YUYaCTUIO KaTajau3aropa). JK30- U SHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHCHHMSL.

[lonarue o ckopoctu xumuueckoi peakuuu. Ilonsrue o0 oOpaTHMBIX |
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O rOMOT€HHBIX M TE€TEPOreHHBIX
peakuusx. [lonsatue o karanuse. IloHATHE 0O XMMUUYECKOM paBHOBECUU. PaKTOPBI,
BIUSIONINE HAa CKOPOCTh XHWMHUYECKOW PEaKIMU U TOJOXKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENLHBIE ~ PEAKIUM,  DJIEKTPOHHBIM  OamaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM peakuu. CocraBnenue ypaBHEHUM



OKUCIIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMd C  HKCIOJb30BAaHUEM  METOJa
3JIEKTPOHHOrO OajlaHca.

Teopust 2IIEKTPOIIUTHUECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Kartuonsl, annoHbl. MeXaHu3M AMCCOLMALIMM BEIIECTB C Pa3JMYHBIMH BHUIAAMHU
XUMHUYECKOH cBsi3u. CteneHn auccounanuu. CUIIbHBIE U Cl1a0ble 2JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEeHa,
MOJHBIE U COKpAlI€HHbIE HOHHBIE ypaBHEeHHs peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMM M COJIeM B CBET€ MNPEACTABICHUNM 00 DIIEKTPOJIUTUUECKOU
nucconuanuu. KauectseHnslie peakuuu Ha HOHbL. [loHATHE O rUApOIU3E COJeH.

Xumuueckui Ixkcnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTAJUIMYECKUX PELIETOK HEOPraHUYeCKuX
BELIECTB — METAUIOB M HeMeTa/uloB (rpadura W anmasza), CIOKHBIX BEIIECTB
(xJopua HATpUsI), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKON peaKiuu
OT BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, IpoIecca OUCCOLMALUU KHUCIOT, IIEJIOYed U COJIen
(BO3MOXKHO  HMCHONB30BAaHME  BHUJEO MATEPHAIOB), IPOBEACHHE  OMbITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHMS  pPeakuuid  HOHHOrOo  oOMeHa
(oOpazoBanue ocaaka, BbIJICICHHME Ta3a, oOpa3oBaHWE BOJIbl), OIBITOB,
WUTIOCTPUPYIOUIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIuid
(ropeHue, peakuuu pasyiokKeHUsi, COCMHEHMS), paclO3HABAHUE HEOPraHUYECKUX
BCIIECTB C IIOMOIIbID  KAYECTBEHHbIX pEAKIUHd Ha HOHbI, peuIeHUuE
IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTa/Libl 4 MX COeIMHEHUS

OOmasi xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHbIE CTENEeHU OKucieHus. CTpoeHue U (PU3NYECKHE CBOMCTBA IPOCTBIX
BEIIECTB — TajJOreHoB. XHMHUUECKHE CBOWCTBA Ha TMPUMEpPE  XJjopa
(B3auMoO€HCTBHE C METaulaMHM, HEMeTaUlaMu, Mieao4aMu). XJIOPOBOJIOPOI.
CosisiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydYeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpOAA HA OpPraHu3M 4YesoBeKa. BakHeWilue XJIOpHuabl U HX
HAXO0KJICHUE B IIPUPO/IC.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEeHU OkucieHus. CTpoeHue W (PU3MYECKHUE CBONCTBA
IPOCTBIX BELIECTB — KMCJIOPOJa U Cepbl. AJIOTPOIHbIE MOAU(DHUKAIIMHN KUCIIOpOIa
U cepbl. XUMUYECKUEe CBOICTBA ceprl. CepoBOOPOa, CTpOEHHE, (PUBUUECKHE U
XUMHUYECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIM KUCIOTHBIX OKCHJIOB.
Cepnas xkwuciora, GU3MYECKME W XUMHUYECKHE CBOMCTBa (0OmMe Kak
MpEACTABUTENST Kilacca KHUCHOT U crnemupuueckue). XUMHUUECKUE PpEAKIUH,
Jie)Kalue B OCHOBE IMPOMBINUIEHHOTO CIOCO0a TMOTYyuYeHHS! CEPHOW KUCIIOTHI.
[Ipumenenue cepHoit KucaoThl. CoJIM CEPHOU KUCIOThI, KAUECTBEHHAs PeaKkys Ha



cynbgar-uoH. HaxoxaeHue cepbl M €€ COEIMHEHHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAKIIECH Cpejbl COCIUHEHUSAMH cepbl (KHCIOTHBIE JOKIMU,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €ro Mpe10TBPAILICHUS.

OOmiast xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCJICHHS. A30T, pacClpOCTpaHEHHE B MPUPO/IE,
dbuznveckue u XumMuieckue cBoiictea. KpyroBopor a3ora B nmpupoje. AMMHAK, €T0
(hu3nvecKrue U XUMHUYECKUE CBOMCTBA, OJydeHne ¥ nmpuMeHeHue. Conu aMMOHMUS,
X QU3NYECKUe U XMMUYECKUE CBOICTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MojiydeHHue, (QU3MYeCKHue U XUMHYECKHUE
cBoMcTBa (00OIIME Kak MpeACTaBUTENs Kjacca KUCIOT M crneruduyeckue).
Hcrnonb3oBaHue HHUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoOpenuil. XMMHUECKOe 3arpsi3HeHHE OKPYKAtoIIel cpeibl COSIMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIM, 3arps3HEHHE BO3AyXa, IMOYBBI M BOJoéMoB). Docdop,
ajyoTponHele Moaudukammu ¢ocdopa, (GU3MUECKHE M XMMHUUYECKHE CBOMCTBA.
Oxcun dochopa (V) u dochopnas kucnota, Gpusndeckre 1 XUMHIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaTtoB B Ka4eCTBE MUHEPATILHBIX YI0OpEHUI.

OOmast xapaktepuctuka 3meMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEeHH  OKUCIEHUs.  YTIepoj,  aulIOTPOIHbIE
MoA(UKAIIMKM, PACTIPOCTPAHEHHE B MpuUpojae, (U3NYECKUE U XUMHYECKHE
cBoiicTBa. Ajcopouusi. Kpyrosopor yriepoaa B npupoje. OKCuasl yriepoja, ux
(du3nyeckue M XUMHUYECKME CBOWCTBA, JCHCTBME Ha JKUBbIE OPraHU3MBbI,
NOJIyY€HUE U NPHUMEHEHHE. DKOJIOTMYECKHE MpOOJeMbl, CBSI3aHHBIE C OKCHJIOM
yriepoga (IV), runore3a rino0aJbHOrO MNOTEIUIEHUS KJIMMaTa, IapHUKOBBIN
apdexT. YronbHas kuciaoTa U €€ coiM, UX (PU3NYECKue U XMMHYECKUE CBOMCTBA,
noiayuyeHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B ObITY, MEAUIMHE, MPOMBIIIJIEHHOCTU U CEIbCKOM
XO035HCTBE.

[TepBoHavanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUICH, alleTUJICH, YTaHOJI, TJIMUEPUH, YKCYCHAsl KUCIIOTA).
[TpupoaHbie HMCTOYHMKHA YIIIEBOAOPOAOB (yrojib, IPUPOJAHBIA Tra3, HePTh),
HPOJAYKThI HX MepepaboTku (OeH3MH), UX POJb B OBITY M IPOMBIILICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKH Ba)KHBIX BEILIECTBAX: XKHpax, OeJIKax, yrieBojaax — U ux
poJii B KM3HM 4EIOBEKAa. MarepuallbHOE €JIMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COEANHEHUM.

Kpemawmii, ero ¢usmueckue W XUMHUYCCKHE CBOWCTBa, IIOJyUYCHHE W
npumeHenne. CoenuHeHUsT KpemHUs B mpupoje. OOmwue mnpeacraBiaeHus o0
okcuae kpemuus (IV) u kpemuueBon kuciaore. CUIMKAThl, UX UCIOJB30BAHUE B
OBITY, B MPOMBINUICHHOCTU. BaskHeillne CTpOUTENbHbIE MaTepHaNbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkeie300eToH. [TpobiieMbl Ge30macHOro MCroIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B ITIOBCEHEBHOM KU3HH.

Xumuueckuu Ikcnepumenm:

U3y4eHHe 00pa3IioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHON KHUCIIOTHI,
IIPOBE/ICHUE KAYeCTBEHHBIX PEaKUUi Ha XJIOPUJI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TIPOTEKAHMS, OMBITHI, OTpaXkarolue (PU3NIECKUE U XUMUYECKHE CBOWMCTBA
raJloTeHOB M UX COEAUWHEHHM (BO3MOYKHO MCMHOJIb30BAHHE BHACOMATEPHUATIOB),
O3HaKOMJIEHHE C oO0pas3uamMu XJOPUIOB (TaJION€HUIOB), O3HAKOMJIEHHUE C
obpasuiamMmu  ceppl MU €€  COCAMHEHUSAMH  (BO3MOKHO  HCIOJIb30BaHHUE
BHUJICOMATEepUAIOB), HAOJIIOAEHUE TIpoliecca OOYTJIMBAHUS caxapa I0J1 JACHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KUCJIOTBI, H3y4eHUE XHUMHYECKUX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAYECTBEHHON peakluy Ha CyibQaT-
MOH M HaOJIIOJeHHEe NpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3HUYECKUMHU
cBoiicTBamMM a3ora, Qocdhopa MU UX COCAMHEHUH (BO3MOMKHO HCIIOJIb30BAHUE
BUICOMATEPHAIIOB), 00Opa3amMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUCHHUE,
coOupanue, pacno3HaBaHME€ M U3Y4YEHHE CBOWCTB aMMHaKa, MPOBEIACHUE
KQUeCTBEHHBIX peaKIuii Ha MOH aMMOHHS U ¢GochaT-uOH U U3yUEHHE TPU3HAKOB
UX MPOTEKaHUsI, B3aUMO/ICCTBUE KOHIIEHTPUPOBAHHON a30THON KUCIOTHI C MEJIbIO
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPUAIIOB), H3y4YeHUE Mojesen
KPUCTAUIMYECKUX pelE€ToK ajiMaza, rpadura, (QyluiepeHa, O3HAKOMJIEHHE C
IPOLECCOM aJCOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IPOTHUBOra3a, IOJIy4eHHUE, COOMpaHue, pacro3HaBaHUE U M3yUYEHUE
CBOWMCTB YIJIEKMCJIOTO rasa, IpOBE/JICHHE KaueCTBEHHbIX peaklMii Ha KapOOHAT M
CUJIMKaT-UOHbl M M3YYEHHE TNIPU3HAKOB HX IPOTEKAHMS, O3HAKOMJIEHHE C
MPOAYKIIMENH CHUJIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE HSKCIMEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkHenime HeMeTaluIbl U UX COCIUHEHUS.

MeTaaasl 1 X COeTHHEHHUSA

OO6mas xapakTepucTUKa XMMUYECKUX DJIEMEHTOB — METAJLIOB Ha OCHOBAHUU
ux nosioxkenuss B llepuommueckont cucreme xumuyeckux sjgemeHtos . H.
MenpeneeBa u crpoeHusi atomoB. CTpoeHue MetauioB. MeTtajuimyeckas CBs3b U
METaJUIMYecKass  KpUCTa/UIMYecKas  peliéTka.  DJICKTPOXUMUYECKUU  psll
HaNpsOKEHUH MeTauioB. @U3MYecKre U XMMHUYECKUE CBOMCTBA MeTauioB. O0mue
crocoObl Moy4eHHss MeTauioB. [loHsTHE O KOpPpO3MM METaIOB, OCHOBHBIE
crocoObl 3amMThHl MX OT Koppo3uu. CrutaBbl (CTanb, 4yryH, IIOPaFOMUHMIA,
OpoH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIIIEHHOCTH.

Lllenoynble mMeTaiuibl: MosioKeHue B llepuoanueckon cucremMe XUMHYECKUX
snemenToB Jl. Y. MenpaeneeBa, CTpOEHHE MX aTOMOB, HAXOXKJIECHUE B MPHUPOJIE.
du3nyUecKue U XUMUYECKHe CBOMCTBA (HA mpumepe HaTpusd U kamus). OKCUasl u



TUAPOKCUIBI HAaTpust W Kaiuus. [IprMeHeHHe MIeIOYHBIX METAUIOB M HX
COCJAMHEHHUH.

[IlesioyHO3EMEIIbHBIE  METAJIBI  MAarHMi M KaJIbLUK: IOJIOKEHUE B
Ileproanueckoii cucreMe Xxumuueckux snemeHTos [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaXO0/JIEHHE B IIpupoie. PU3NYECKHE U XUMUYECKHE CBONCTBA MarHus
U Kanblus. Baxueliiue coenuHeHUs Kaublus (OKCH, TUIAPOKCHUI, COJIH).
XKéctkocTh BOABI ¥ CIOCOOBI €€ YyCTPAHEHUSI.

AntoMuHUN: niosoxkeHue B [lepronueckoi cucreMe XuMUYECKUX 3JIEMEHTOB
JI. . MenpaeneeBa, CTpoeHUE aroma, HaxoxieHUe B mpupoiae. Pusuyeckue U
XMMHUYECKHE CBOMCTBA alllOMUHUS. AM(OTEpHbIC CBOMCTBA OKCHAA U TMAPOKCH/IA
AIIOMUHUSA.

Keneszo: nonoxenue B llepuoanueckoi cucreMe XUuMUUYECKUX 31eMEHTOB /1.
N. MeHneneeBa, CTPOEGHHME aToMa, HaxoXkJAeHHWe B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCUIbI, THAPOKCHIBI M comu skene3a (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ oO0pa3llaMu METAIOB U CIUIABOB, UX (PU3MUEeCKUMHU
CBOMCTBAMH, HU3YU€HHE  PE3YyJIbTAaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
HCTOJIb30BAaHUE BHJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbLMsI W HATPUs C BOJOW (BO3MOMKHO MCIOJIB30BAHUE BUICOMATEPUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJIbI, Mpoliecca rOPEHUs kKeje3a B KUCIOopojie
(BO3MOXKHO  MCIIOJIB30BAHME  BHUJACOMATEpPUAJIOB), IPU3HAKOB  ITPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbLMs, aJIOMUHMS, LIMHKA, JKeJie3a
(IT) u xene3a (II1), menu (I1), HaGarOEHNE M ONMCAHUE TIPOLIECCOB OKpAIlIMBAHUS
MJIaMEHW WOHAMU HATpus, Kajlusg ¥ Kbl (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATFOMUHUS
U TUPOKCUIA IMHKA, PEUICHUE DKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «Baxueliue
METAJUIbl U UX COCUHEHHUSD.

XUMHA H OKPYKAKOLIAA cpeaa

BeumiectBa u Marepuanbl B MOBCEIHEBHOW KU3HM 4eJIOBEKa. be3omacHoe
HCIIO0JIb30BAaHUE BEUICCTB M XMMHUYECKUX peakiui B ObiTy. IlepBas momoiup rnpu
XUMUYECKUX 0KOT'aX U OTPaBJICHUSX.

XHMUYECKOE 3arps3HCHHUE OKpPYKAroUeH cpefbl (IpelebHas JI0IyCTUMast
KOHLIeHTpauus BeuecTs, aanee — [1JIK). Poins XxumMun B pemeHnu 3K0J10ruuecKux
npo0em.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKIO, CIUIaBbl METAUIOB, MOJUMEpPHbBIE
MaTepHuanbl).

Mescnpeomemmupwie ceasu



Peanu3zanusi MeXNpeaMETHBIX CBA3€H NpH H3y4YeHUHM XUMHUU B 9 Kiacce
OCYUICCTBJISIETCS. 4YEpe3 HCII0JIb30BAHME Kak OOIIMX €CTECTBEHHO-HAaYy4HbIX
HOHSTUM, TaK U TMOHSATUH, SBJISIFOIIMXCS CUCTEMHBIMH JUISl OTICNIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT0 IHKJIA.

OO1Ire ecTeCTBEHHO-HAy4YHbIC MOHATHS: HAay4dHbId (haKT, TUMOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIaCCH(UKAIUS, TEePUOTUIHOCTh, HAOJIO/ICHHUE,
IKCIEPUMEHT, MOJICJIMPOBAHUE, WM3MEPECHUE, MOJIC/b, SIBJICHUE, MapPHUKOBBIN
3 deKT, TEXHOIOT s, MAaTECPHUATIBI.

duszuka: marepus, aToOM, O3JEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKJIM]I,
U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUI 3apsiji, MPOBOIHUKH,
MOJIYTIPOBOJAHUKHU,  AMDJICKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeIo, OOBEM,
arperaTHoe COCTOSIHME BEILEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
peméTka, CIulaBbl, (U3NYECKUE BEIUYMHBI, CIUHHIIBI W3MEPEHHUs, KOCMHYECKOEe
IIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, CoJHIIE.

buonorusi: ¢otocunres, apixanue, Ouochepa, sKocucTeMa, MHUHEpATLHBIE
yI0OpeHHs, MUKPOAJIEMEHTBI, MaKPOJJIEMEHTHI, IUTATE/IbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJBI,
M0JIE3HbIE UCKOIIAEMbIE, TOILTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA MNPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

JIuyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO OOIIETO
00pa3oBaHUsl JTOCTUTAIOTCS B XOJ€ OOy4YeHUs XUMHUM B €IUHCTBE yuyeOHOU U
BOCIUTATEILHOMN JIEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHbIMH M JAyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTHIMU B
oOllecTBe MpaBUIaMyd M HOPMAaMU T[OBEACHUS M CIOCOOCTBYIOT MpoIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLIMAJIM3ALIMU O0YyYArOIIUXCS.

JIM4HOCTHBIE ~ pe3y/ibTaThl  OTPaKalOT  TOTOBHOCTh  OOYyYaroLIUXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM  IMO3MTUBHBIX IIEHHOCTHBIX OpHEHTAlMi H
pacIIMpeHHe OMbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOI'O0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEQUIO, MOHUMAHMS 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 O0IlIeCTBa, CIIOCOOHOCTHU BJIAJIETh JOCTOBEPHONM HHQpOpMaLUed O
MEPENOBbIX JOCTUKEHUSIX U OTKPLITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa M 00111eCTBA;

2) rpaKIaHCKOTr0 BOCITUTAHMS:

NPEACTaBICHUS O COLUMAJBHBIX HOpPMax M MpaBUaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM,  Y4eOHO-MCCIIeI0BATENbCKOM, TBOPYECKOM W JPYrux  BHJAX
JAEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHON MAEATENbHOCTU IMPH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3a7a4, BBIOJTHEHUH XHUMHYECKUX
IKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIA B MPOIECCEe HITOM Y4eOHOW JESATeNbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE TIOBEJICHUEC U TMIOCTYNKH CBOHUX TOBApPHUILCH C IO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM € YUETOM OCO3HAHUS [TOCICACTBHI MOCTYIKOB;

3) UEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PCHYCCKHUE IIPEICTABICHUS O BCILIECTBE M XUMHYECKOM pPEaKLMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKHM M COCTaBIIAIOLIUE
OCHOBY Ui NTOHUMaHHUs CYIIHOCTH HAYYHOM KapTHHBI MHUpa, NMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPUPOJBI, B3aMMOCBI3SX YEJIOBEKa C
MPUPOIHOMN CPEAOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHBIE MOTHUBBI, HAMPABICHHBIC HA MOJIyYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMbIE Jii OOBSICHEHUS HAOII0aeMbIX IPOIECCOB U SIBICHUH,
M03HABaTe/IbHOM, MH()OPMAIMOHHOM W YUTATEILCKON KYJIbTYpPbI, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJILHOW pabOThl ¢ y4EOHBIMM TEKCTaMM, CIIPaBOYHOM



JUTEPATypOil, JOCTYIHBIMM TEXHHUYECKMMH CpEJACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTMH;

UHTEpEC K OOYYEHHIO M I103HAHUIO, JII0003HATEIbHOCTh, TI'OTOBHOCTH U
CIIOCOOHOCTL K caM000pa30BaHUIO, IMPOEKTHOM ¥ HMCCIEI0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOyYEHHMS B
JaJbHEUILIEM;

4) popmupoBaHusi KyJbTYPbI 3J0POBb:

OCO3HAHWE [IEHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3/10pOBbI0, YCTAHOBKM Ha 3/I0pOBbIM 00pa3 KU3HH, OCO3HAHUE TMOCJIEACTBUN U
HENPHUATUE BPEIHBIX MPUBbIYEK (YHOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KypeHUsi),
HEOOXOAMMOCTH  COOJIIOJIeHUsT TpaBuWil  OE30MacCHOCTH TMpPU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH;

S) Tpy10BOI0 BOCIIMTAHMSI:

MHTEPEC K MPAKTHUECKOMY HM3YUYEHHIO Mpodeccuii u TpyJa pa3IndHoro poja,
yBaXKEHHE K TPyAy M pPE3ysbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHMU MO XWMHH, OCO3HAHHBIM BBIOOP
MHINBUYAJIBHON TPAEKTOPUU MPOAODKEHUS 00pa30BaHus ¢ yU€TOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTU K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIENIIHOW MPOo(eCcCUOHANTBHON AEATeIbHOCTH M PAa3BUTHS HEOOXOAMMbIX YMEHHUH,
rOTOBHOCTD a/1alITUPOBATHCA B NPO(ecCuoHalIbHOM cpejie;

6) YK0JI0rH4ecKOro BOCIIUTAHUA:

IKOJIOTHYECKH 11e1ec000pa3HOe OTHOILIEHHWE K MPUPOJE KaK HCTOYHHUKY
’KU3HU Ha 3emile, OCHOBE €€ CYLIECTBOBaHMUs, IOHMMAHHUE [IEHHOCTH 3JI0POBOTO U
Oe3zomacHOro oOpa3a KH3HHM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(bu3znueckoMy U MNCUXUYECKOMY 370pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOICHUS
IIpaBUJI O€30MACHOTO MOBEIECHUS NPU pabOTe ¢ BELUIECTBAMHU, 4 TAK)KE B CUTyaLUsIX,
YTPOKAIOIINX 3/I0POBBIO U KM3HU JTHOJIEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJy4aeMble TIPH M3YYCHUH XUMUU, IS
peleHus 3a1a4, CBA3aHHBIX C OKPY’KAIOIICH MPUPOJIHON CPeloM, MJIsl MOBBIIICHUS
YPOBHSI  3KOJOTMYECKOM  KYyJbTYpbl, OCO3HaHHUS TJI00AJbHOTO  Xapakrepa
IKOJIOTMYECKUX MpoOJeM M IyTell MX pelieHusl MOCPEACTBOM METOAO0B XUMUH,
9KOJIOTMYECKOT0 MBIIUICHUS, YMEHUS PYKOBOJICTBOBAaThCA MM B I1I03HABATCIIBHOM,
KOMMYHHUKATHBHOM M COLMANBHOM IMPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaIMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHHS MHUPOBO33PEHHS OOIICHAy4YHBIE TMMOHATUS (3aKOH, TEOpus,
MPUHITAI, TUTIOTE3a, (DaKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAHUW M3 ITUX MpeaAMETOB (OPMUPOBATH MPEICTABICHHE O LEIOCTHOU



HAyYHOW KapTHHE MHUpa, U YHUBEPCAJIbHbIC YUCOHbIC JIEHCTBUS (II03HABATEIIbHBIE,
KOMMYHHMKATHBHbBIC, PEryJISITUBHbIE), KOTOpble oOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYLIECTBIICHUIO Yy4eOHOM
JESATEINBHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBHS

ba3oBbie J1ornueckue 1eicTrBus:

YMEHUS HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHHUU
3HAHWI: PACKPBIBATH CMBICII XUMUYECKUX TMOHATUN (BBIACISATh UX XapaKTepHBIE
MPU3HAKKM, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), UCIOJIb30BAThH
HOHSITUS JIUIsi OOBSICHEHUSI OT/ICNIbHBIX (D)AKTOB U SIBJICHUM, BHIOMPATH OCHOBAHUSI U
KPUTEPUU JUIS KIIAaCCU(UKALMU XUMUYECKUX BEUIECTB M XUMHUYECKHUX peaklu,
YyCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBSA3M MEXAY OOBEKTaMHM HM3y4YCHHS,
CTPOUTD JIOTHUECKHE pacCykACHUS (MHIYKTHUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHH),
JeaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHHE TIPUMEHSATh B TIPOIECCEe TMO3HAHHWS TOHATUSA (TIPEAMETHBIE W
MeTanpeaIMeTHBIC), CAMBOJIUYECKHUE (3HAKOBBIE) MOJIETIN, UCTIOJIb3yEeMbIE B XUMUH,
peo0pa3oBbIBATh NIMPOKO MPUMEHSAEMbIE B XUMUHU MOJEJIbHBIC MIPEICTABICHUS —
XUMHYECKMI 3HaK (CHMBOJ JJ€MEHTa), XUMHU4Yeckas (opmysia ¥ ypaBHEHHE
XUMUYECKON PeaKIuu — MPU PEHICHUH Y4eOHO-TT03HABATENbHBIX 3371a4, C YYETOM
TUX MOJIEJIbHBIX MPEJCTABJICHUN BBISIBIATH U XapaKTEPU30BATH CYLIECTBEHHbBIC
MIPU3HAKK U3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKUUH,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBS3M U
IIPOTUBOPEYHMS B U3Y4aEMbIX IPOLECCAX U SBICHHIX.

Ba3oBble Hccie10BaTENbCKHE TeHCTBHUSA:

YMEHHUE HCIONb30BaTh MOCTABJICHHBIE BOINPOCHl B KAu€CTBE WHCTPYMEHTA
MO3HAHUS, a TaK)K€ B KAdyeCTBE OCHOBBI g (POPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKIECHUH;

npuoOpEeTeHHe ONbITa MO IUIAHWPOBAHHUIO, OPraHW3allUd W IPOBEICHUIO
YYEHUYECKMX SKCIICpUMEHTOB, YMEHHE HaOmoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO NIPOrHO3UPOBAThH €ro pe3yJibTaT, (opMyJIMpoBaTh 0000UICHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO OIMbITA, UCCIICJOBAHUS, COCTABIISATh OTUET
0 MPOJIEJIaHHOI padoTe.

Pabora ¢ undgopmaumeii:

yMEHUE BBIOMpaTh, AHAJIU3UPOBATH WU HHTEPHPETUPOBATH HH(POPMALUIO
pa3auYHbIX BUAOB M (POPM IPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpPHAST ~ JUTEpaTypa XHUMHUYECKOTO COJCPI)KaHUS, CIPABOYHBIE
nocobusi, pecypcel WHTepHETa), KPUTUYECKH OIIEHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO0 UH(OPMAITHIO;



YMEHHE NMPUMEHATh Pa3IMYHbIE METOJbI M 3alpoChl MPU NMOMUCKE U OTOOpE
MHPOPMaLlMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JUIS BBIIIOJHEHHS
y4eOHBIX U IM03HABATEJIbHBIX 3a/1a4 OMPEICIIEHHOIO TUIIA, IPUOOPETEHUE ONbITA B
o0nacTu  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHH,
OBJIQJICHUE KYJIBTYPOH aKTHBHOTO MCITIOJIb30BaHUS PA3JIMUHbBIX ITOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPAaTh ONTUMANBHYIO (hopMy MpeAcTaBiIeHHS HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7ayd HECJIOKHBIMUA CXEMaMH, JharpamMMmamu,
apyrumu hopmamu rpaduku ¥ UX KOMOMHAIUSAMU;

YMEHHUE HCHO0JIb30BaThb M aHAJIM3UPOBAThL B Mpolecce ydyeOHOU u
UCCIIC/IOBATEILCKON J1eATEIbHOCTH MHPOPMALIMIO O BIMSHUM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3SICTBa M TPAHCIOPTa HAa COCTOSIHME OKPYKAIOUICH MPUPOIHOM
Cpepbl.

KoMMyHHKATHBHBIE YHUBepPCcabHbIe YueOHbIe 1elCTBUSA:

YMEHHUS 3a/laBaThb BOMPOCH (B Xoja€ jauanora W (WIM) AUCKYCCHH) IO
CymiecTBy  obOcyxaaemMol  TeMmbl, (OPMYIHPOBATH  CBOU  MPEAJIOKECHUS
OTHOCHUTEJIFHO BBITTOTHEHUS TIPEIJIOKEHHOH 3a1a4H;

YMEHUS  TPEJCTaBIATh  TOJYYCHHBIE  pe3yJabTaThl  ITO3HABATEIBHOU
NESTENbHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTax; JelaTh MpPe3eHTAIUI0
pEe3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCrepuMeHTa (1abopaTopHOro OmMbITa,
JabopaTopHOM paboThI 110 UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MPOEKTA);

YMEHHUs Yy4eOHOro COTpYyJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
[O3HABATEJIbHOW M MCCJIEJIOBATEIbCKOM  JCATENIBHOCTH  IPU  PELICHUH
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE y4yéra OOIIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyXxeHuss, OOMEH MHEHHSIMH, «MO3TOBBIE INTYPMBI», KOO IMHAIIHS
COBMECTHBIX JEHCTBUM, OMNpENEICHUE KPUTEPUEB IO OLIEHKE KayecTBa
BBINIOJIHEHHOM pa0OThI U APYTHE).

Pery1siTuBHBIC YHHBepcaJbHbIe YueOHbIe 1elCTBHA:

YMEHUE CaMOCTOSITENIbHO OMPEeisaTh IENH JeATeIbHOCTH, TUIAHUPOBATH,
OCYLIECTBIISATh, KOHTPOJIMPOBATHL M IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
AESATEbHOCTD, BEIOMpaTh Haubosiee 3(hPeKTUBHBIC CIIOCOOBI PElICHHS YICOHBIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEJIbHO COCTaBISTh WM KOPPEKTHUPOBATH
[IPCUIOKCHHBIM  QJITOPUTM  JCHCTBUUA IPU BBHIIIOJHCHUM 3aJaHU C y4YETOM
IIOJIyYEHHUS] HOBBIX 3HAHHUH 00 M3yyaeMbIX OOBEKTax — BELIECTBAX M PEaKLUsX,
OLICHMBATb COOTBETCTBUE IIOJYYECHHOTO PE3YJIbTATa 3asBJICHHOM LIEIH, YMECHHE
MCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraéMbI€ B YCJIOBUU 3aIaHU.

INNPEAMETHBIE PE3YJIBTATbBI

B coctaBe TmpeAMETHBIX PE3yJbTaTOB IO OCBOCHHUIO OO0S3aTEIHHOTO
COZIEpKaHMsI, YCTAHOBJICHHOTO AaHHOUW (enepanbHO padodeit MmporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYalOIIMMHCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



ACHCTBUM, creuuduueckue JUIsi TpeIMETHOM o00sacTh  «XHUMHS», BHJBI
NEATEIbHOCTH [0  IOJIYYEHHMIO  HOBOIO  3HAHUs, €ro  HWHTEpHpeTaluu,
peoOpa30BaHUIO U IPUMEHEHHUIO B Pa3JIMUHBIX YYEOHBIX U HOBBIX CUTYAlIHsIX.

K koH1y oOyueHus B 8 ki1acce rnpeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0yUaAIONIUXCS YMEHHIA:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX TOHSATHUM: aTOM, MOJEKYIAa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(0IHOpO/IHAst U HEOJAHOPOAHAs), BAICHTHOCTb, OTHOCUTEIIbHASL ATOMHAs U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10Jis1 XUMUUYECKOTO 2JIEMEHTA B COCIMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIILHOCTb, CTEIECHb
OKHMCJICHUSI, XUMUYECKasi peakiusi, KilacCu(pUKalus peakiuil: peakuuu
COCIMHEHHUS, PEaKUHUH pPa3JOoKEHUS, PEaKUUHU 3aMEIICHHs, peaKlUH
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKIIMH, TEIUIOBOH 3PPEKT peaKiHH,
PO aToMa, JJEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTAb, PAAUYC
aToMa, XUMHYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAs CBA3b,
MOHHAsl CBs3b, MOH, KATHOH, aHWOH, PACTBOP, MACCOBasi JIOJS BEIIECTBA
(polieHTHAasi KOHIIEHTpAIUs) B pacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHSATUH W
[PUMEHSATH 3TH MHOHATUS [PU ONMCAHUM BEUIECTB U UX MPEBPALLCHMUIA;

e HCIIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY JUIsi COCTaBiieHUs (opmy
BEILECTB U YPABHEHUN XUMHUUECKUX PEAKIIMIA;

e ONPEIENATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX,
CTENIEHb  OKUCJEHHWsl  JJIEMEHTOB B  OWHApHBIX  COCAMHEHHSX,
NPUHAUIEKHOCTh BEILECTB K ONPEACICHHOMY KJacCy COECIAUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSAX;

e packpeiBath cwmbica [lepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh IOHUMAHHUE IMEPUOJANYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJEMEHTOB OT MX moJioxkeHus B [lepuoauueckoil cucreme,
3aKOHOB COXpPAHEHUsI MAcChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPDHOTO YUEHHMS, 3aKOHA ABOrazpo;

e ONKCHIBAaTh M XapakTepus3oBarb TabmuuHyro ¢opmy Ilepuoanyeckoii
CUCTEMBl XHMMHMYECKHMX DJJIEMEHTOB: pa3jauyaTb IIOHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynmna)», manele u
OoJIbIlIMEe TEPHOJIbI, COOTHOCUTH OOO3HAUEHMS, KOTOPbIE HUMEIOTCA B
tabnune «llepuogmyeckas cucrema xumMuueckux osnementoB J[. .
MeHnneneeBa» ¢ UHUCIOBBIMH XApaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0IIee YUCIO JIEKTPOHOB
Y pacupeIeICHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIMPOBATh XMMHUUYECKUE 3JIEMEHTBI, HEOPraHUYECKHE BEIIECTBA,
XUMHYECKHE PeaKIuu (M0 YUCITY M COCTaBY YYacCTBYIOIIMX B PEAKIIHH
BEILIECTB, 110 TEIUIOBOMY 3((eKTy);

XapaKTepu30BaTh (OMHMCHIBATH) OOLIME XMMHUYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPIK/Iasl ONMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUK;

NPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOKHOCTH IPOTEKAHUS XHUMHUYECKUX TNpPEBpallCeHUNd B
pa3IMYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTENILHYIO MOJICKYJSIDHYIO W MOJSIPHYIO  Macchl
BEIIECTB, MAacCCOBYIO JIOJNIKO XHMHYECKOro 53JeMeHTa 1o (opMmyie
COEIUHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MTPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUECKON PEaKIInu;

MPUMEHATH OCHOBHEIE OTIEPAIFH MBICTUTEIHFHONU JIEATETFHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHUE, CHCTeMaTU3aIuIo, KiIaccuukaiuio,
BBISIBJICHUE MPUYMHHO--CIIEJICTBCHHBIX CBSI3€H — JUISI M3YYEHHUs CBOWCTB
BEUICCTB M XUMHUYECKMX PEaKIUi, eCTeCTBEeHHO-HAYYHbIE METO/IbI
NO3HaHUsSI — HaOJIOJeHHE, M3MEPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peanbHbIA U MBICIICHHBIN );

ClIeIOBaTh  TpaBWJiaM  TIOJIb30BAaHMSA  XHMHWYECKOW  TIOCYylIOoH W
naboparopHbIM 00OpYy/IOBaHMEM, a TaKXKe IpaBWJIaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMSIMH IO  BBIIOJHEHHUIO
71a00paTOPHBIX XWMHYECKHUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHHUIO
ra3o00pa3HbIX BeHIECTB (BOAOpPOJAa M KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM J0JIEH PacCTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W NPOBOJAUTH  XMUMHYECKHE  AKCICPHUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOILBIO UHIAMKATOPOB
(;1akmyc, heHondTagert, METHIOPAHIK U APYIHE).

K xoHiy oOydenust B 9 Kjacce rpeaMeTHbIC pe3y/ibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0yUaOLIUXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX TOHATHI: XHMHYCCKHUM
2JIEMEHT, aTOM, MOJIEKYyJIa, MOH, KaTHOH, aHHOH, IMPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, YJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHUS, XUMUYECKAsT PEaKIs, XUMUYECKasi CBs3b, TCIJIOBOM 3 PeKT
peakiuu, MOJb, MOJISIPHBI ~ 00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAS] TUCCOIHMAINS, PEaKIUd HOHHOTO
oOMEeHa, KaTajau3aTop, XUMHUYECKOE paBHOBecHe, OOpaTUMble |



HEOOpaTUMbIe PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKUCIEHHE WM  BOCCTaHOBJICHHUE,
aJJIOTpOIUs, aM(pOTEPHOCTh, XMMHUYECKasl CBS3b (KOBAJIEHTHAsl, MOHHAs,
METaJVIMYeCKas), KpUCTaJUIMYecKass pemérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XMMHYECKOW peaKUMH, IMPEAETIbHO JOIyCTUMAas
konrenTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATUA U
OPUMEHSTH 3TH HOHATUS [PU ONMUCAHUM BEUIECTB U UX MPEBPAILICHHUIA;
UCIIONB30BaTh XHMMHUUYECKYID CUMBOJIMKY JUIsi cocTaBieHusi Gdopmyi
BEILIECTB MU YPABHEHUN XUMHUUYECKUX PEaAKIIM;

OMpEEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCMHEHUSAX Ppa3IUYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeaeNEéHHOMY KJIacCy COEIMHEHUH 1o ¢dopmysaaM, BHJI XUMHUYECKOM
CBA3M (KOBaJCHTHAsl, MOHHAsg, MeETaUIMUecKas) B HEOPraHMYECKUX
COEIMHEHHUSAX, 3apsij MOHA MO XUMHUYECKON (opMylie, XapakTep Cpeasl B
BOJIHBIX PACTBOpAX HEOPraHUYECKUX COCIMHEHUH, TUI KPUCTAJUIMUECKOU
PELIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona JI. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATH U XapaKTepu30BaTb
tabnuunyto (opmy Ilepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pasnuyaTh IOHATUA «JaBHas noarpynna (A-rpynmna)» M «mnododHas
noarpynmna (b-rpynmna)», maneie U OOJIbILIME IE€PHOJIBI, COOTHOCHTH
0003HauYeHHUsl, KOTOpbIE MMEIOTCA B INEPHOJMYECKON Tabiuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOEHHUA  aTOMOB  XMMHYECKHX
2JIEMEHTOB (COCTaB MW 3apsaa  sjpa, OOIIee YHCIO DJJIEKTPOHOB U
pacrpefie/ieHue HX MO0 JJICKTPOHHBIM  CJIOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB M MX COCIUHEHHH B
npeenax MalblX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOCHUSI UX
aTOMOB;

KJ1acCU(PUUHUPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy UM COCTaBY YYAaCTBYIOLIMX B PEAKLUU
BEIIECTB, N0 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHHUIO CTEIICHEH OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATH) O0MME U CrHeUUPUUECKHE XMUMHUYECKHUE
CBOMCTBA NPOCTBIX U CIOXHBIX BEILECTB, IOATBEpPXKIAs OIMNUCAHUE
OpuMepaMyd MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBIATh YPAaBHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
IIEJI0YEH U COJICH, MOJIHbIC U COKpAlIEHHbIC YpaBHEHUS PEAKIIUi HOHHOTO



OoOMEHa, ypaBHEHUS peakUWid, MOATBEPKIAIOIMX CYIIECTBOBAHHE
IEeHETUYECKOW CBSI3U MEXIY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;
packpbIBaTh CYIIHOCTb OKHCJIMTE/IBHO-BOCCTAHOBUTEIBHBIX —PEaKUUI
MOCPEICTBOM COCTABJICHHMS 3JICKTPOHHOTO OalaHca ITHX PEeaKIIHid;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHUS XUMUYECKHUX TMPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCHUTEIBLHYIO MOJIEKYJSIPHYIO W MOJISIPDHYKO ~ MAacChl
BEUIECTB, MAaCCOBYIO JIOJIF0 XHWMHUYECKOro »3JeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKOMN peaKInu;

coOuoaTh  IMpaBWJIa  [OJIb30BAHMS ~ XMMHUYECKOW  MOCYIOW U
nabopatopHbIM  O0OpYAOBaHHMEM, a TaKKe INpaBHiIa oOOpalleHus C
BCUICCTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH I10 BBINIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OMBITOB IO TMOMYYEHHUI0O U COOMpPaHHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIIEKUCIIOTO Ta3a);

NPOBOAUTH  PEAKIUH, TOATBEPKIAIONMINE  KAYeCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMU/I-,
uonaua-, kapoonar-, Qocdar-, cunmkar-, cyiabdar-, TUAPOKCHUI-UOHBI,
KaTHUOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEILECTB;

NPUMEHATb OCHOBHBIEC OIEpalMi MBICIMTEIIBHON JEATEIbHOCTH — aHAJIM3
M CHHTE3, CpaBHEHHE, O00O0OIeHHe, CHCTEeMaTH3alui0, BBISBICHHE
[IPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JUId M3Y4YCHMS CBOMCTB BEILIECCTB M
XUMHUYECKUX PEaKIHi, €CTeCTBEHHO-HAyuyHbIE METOAbl IO3HAHUS —
Ha0JII0/IeHUe, M3MEpPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT (peanbHBIH U
MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne
n/n

Paszgea 1. IlepBoHavyanbHbIe XHMHYECKHE MOHATHS

1.1

1.2

Hroro no paszaeny

KoauuecTrBo 4yacoB

HaumenoBanue pa3ieJioB H
TEM INporpaMmMbi Bceero

XUMHASA — BaxKHas 00J1acThb
€CTECTBO3HAHNSA U

5
PAKTUYECKON ACATEIIBHOCTH
yeJIoBeKa
BemtectBa U xumMuyeckue 5
peaKiuu

20

Konrpoibubie
padoThI

Pa3znen 2. Baxkueiinue npeacraBuTe/id HEOPraHUu4ecKUX BellecTB

2.1

2.2

2.3

24

Hroro no pazgeny

Bosayx. Kucnopon. ITonsrue

6
00 OKcHIax
Boaopo.Ilousitue o kucinorax g
U COJISIX
Bona. Pactropsl. [TonsaTre 00 5
OCHOBaHHAX
OCHOBHBIE KJIACCHI 1
HEOPraHHYECKUX COeJIMHEHUI

30

I[MpakTnyeckune
padoThl

JeKTpoHHbIe (H(ppOBHIE)
o0pa3oBaTejibHbIE PecypChl

Bubnunoreka IIOK
https://m.edsoo.ru/7f41837¢c

Bubmuoreka LIOK
https://m.edsoo.ru/7f41837¢

bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢

Bubmunoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢

Paszgea 3. [lepuoanyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3aemenToB /. U. Menaeneesa. CtpoeHne aToMOB.
XuMnyeckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIHH



[Tepuoauueckuii 3aK0H U
31 [leproandeckas cucrema
' XUMHYecKuX anemerTos J[. .

Mennaene-eBa. CTpoeHne atoma

XHUMHYECKas CBS3b.
3.2 OKHUCITUTENIBHO- 8
BOCCTAHOBHTEIIEBHEIC peaxumi

Hroro no paszaeny 15

PesepBHoe Bpemsi 3

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [HOK
https://m.edsoo.ru/7f41837¢

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

Ne n/n

HaumeHnoBanue pa3jiesioB u TemM
nporpamMmai

Paszgea 1. BetiecTBO 1 XUMHYECKHE peaKHH

1.1

1.2

1.3

[ToTOpeHue u yrinyOieHne 3HaHUuI
OCHOBHBIX pa3/esioB Kypca 8 Kinacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxiuii

DNeKTpoNuTHYECKAs UCCOIHALIHSL.
XUMHYECKHE peakliMi B pacTBOpax

Hroro no pasneny

Pasnen 2. HeMeTa/Ibl H MX COCTHHECHHUA

2.1

2.2

2.3

2.4

OOmas xapakTepuCTHKa XUMUYECKUX
aneMmeHToB VIIA-rpynnsl. ["anorens
OOuras XapakTepuCTHKAa XUMHUECKUX
anemMeHToB VIA-rpynnbl. Cepa u eé
COEJIMHEHUS

OO011as XxapakKTepUCTUKAa XMMUYECKUX
aneMeHTOB VA-rpyrirbl. A30T, hocdop u ux
COETMHEHUS

OO1mas xapakTepuCTHKa XHMHUYECKUX
aneMeHTOoB IVA-rpynnsl. Yraepona u
KPEMHUI H UX COCIHHEHHUS

Hroro no pasueny

KoauuecTBo 4acos

Bcero
padoTsI

17

25

KonTpoibHbie

IlpakTHyeckue
padoTsI

DJIEKTPOHHBbIE
(uudposnie)
oOpasoBaTebHbIE
pecypcbl

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bubmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636




Pazpen 3. MeTabl H HX COCTHHEHHUSA

3.1 OO61He cBOICTBA METAILJIOB

3.2 Bakueiniue Metamisl 1 UX COSIUHEHHUSA

Hroro no pasueny

Pa3nen 4. XuMusi 1 OKpyzKarouas cpeaa

4.1 BemecTBa n Marepuansl B )KU3HHU YEIOBEKa
Hroro no pasueny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

16

20

68

bubmuorexa [IOK

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

Bubtmuoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [HOK
https://m.edsoo.ru/7f41a636

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







INIOYPOYHOE INIAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmer xumuu. Poiab XUMUM B )KU3HU
yenoBeka. Tena u BellecTsa

[TonaThe o MeTOIaX MO3HAHUSA B XUMHH

[IpakTuueckas padora Ne 1 «IIpaBuia
paboThI B JIaOOPATOPUU U TPUEMBL
oOparteHus ¢ 1adopaTopHbIM
o0opy1oBaHHEM»

Yuctele BeniecTBa 1 cMecu. CriocoObl
pas/ieJICHUs] CMece

[TpakTrueckas padora Ne 2
«Pa3nenenue cmeceid (Ha nmpumepe
OYMCTKH MTOBAPEHHOU COJIH)»

ATOMBI U MOJICKYIIbI

XHUMHUYECKHE JJIEMEHTEI. 3HAKH
(CUMBOJIBI) XUMHUYECKUX 2JIEMEHTOB

IIpocTeie M CIIOKHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YYEHHE

Koaun4yecTBO 4acoB

Bcero

KonrposbHbie
padoThl

I[IpakTHyeckue
padoTbl

JlaTa
H3y4eHust

JIeKTPOHHbIE
undgposbie
o0pa3oBarTe/ibHbIe

pecypcesbl

bubmnoreka [JOK
https://m.edsoo.ru/ff0d210c

bubmnoreka [JOK
https://m.edsoo.ru/ff0d227e

bubmnoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubimoreka [JOK
https://m.edsoo.ru/ff0d26ca

bubimoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmmoteka [IOK
https://m.edsoo.ru/ff0d2a6¢

Bubnunoreka IIOK
https://m.edsoo.ru/ff0d2be8

Bubnunoreka IIOK
https://m.edsoo.ru/ff0d2a6¢

Bbubnmnoreka IJOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSIHCTBA COCTABA BELIECTB.
Xumuueckas popmyna. BaneHtHOCT
aTOMOB XMMHMYECKHX JIEMEHTOB
OTHOCHTENIBHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAs Macca

MaccoBas JOJId XUHMHYECKOI'O
2JIEMEHTA B COCIUHECHHH

Konuuectro Bemniectra. Moib.
Monapnas Macca

Du3udecKkue 1 XUMHYECKHE SABJICHHUS.
XuMHYeCKas PpeaKus

[Tpu3Haku u ycinoBus NPOTEKAHUS
XUMHYECKUX peaKiui

3aKOH COXpaHEHUs MacChl BEIECTB.
XUMHUYECKHUE YPaBHCHUSA

BbluncrieHust KOJIMYeCcTBa, MacChl
BEIIECTBA 110 YPABHEHUSM XUMHYECKUX
peakuuii

Knaccudukaims xuMuueckux peakiun
(coemuHEHMSI, PA3T0KEHHS,
3aMereHus, 0OMeHa)

M. B. JIoMOHOCOB — y4EHBIH-

sHImKIoneaucT. OoodueHne u
CHCTEMAaTH3aLUA 3HAHUHI

KonTposbnas padora Nel 1o Teme
((BCLLICCTB& H XUHMHYCCKHUEC PCAKLIUHY)
Bo3smgyx — cmech rasos. CocraB
BO3ayxa. Kucimopoa — aineMeHT u

bubnuoreka [[OK
https://m.edsoo.ru/ff0d2eae

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d323¢

bubmnoreka [JOK
https://m.edsoo.ru/ff0d350¢

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5230

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d37fa

bubmnoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubmmoreka [JOK
https://m.edsoo.ru/ff0d3b8Y

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5708

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d3f34

bubanorteka [IOK
https://m.edsoo.ru/ff0d40c4

bubanorteka [IOK
https://m.edsoo.ru/ff0d4290

bubmmoreka [JOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

npocrtoe BemiecTBo. O30H

®du3nyeckne 1 XMMUYECKHE CBOMCTRA
KHACJI0pOo/Ia (peaKiiui OKUCIICHHS,
ropenwue). [Touarue o6 okcumax

CriocoObl 1oJIy4eHHs! KUCIIOpOoa B
1abopaToOpUu U NMPOMBILILIEHHOCTH.
[Ipumenenue kucinopoia

Tennopoit 3¢ppekt xuMudeckoit
peaKIiH, TOHATHE O
TEPMOXUMHYECKOM YpaBHCHHH, K30~ U
SHJIOTCPMHUYCCKHX PEAKLIMSIX

TormuBo (He(Th, yroib U MeTaH).
3arpsi3HEHUE BO3/1yXa, CIoco0bl ero
Npe0TBpALLCHHS

[Ipaktuueckas pabora Ne 3 mo Teme
«[Tomy4enune n cobupanue KucIopoaa,
M3YYEHHUE €TI0 CBOMCTB»

Bojopos — sneMeHT U npocToe
BenlecTBo. Haxoskienue B pupose
PDu3nyuecKue 1 XMMUYECKUE CBOICTBA
Bojiopoa. [Ipumenenue Bogopoa

IToHATHE O KHCIOTaX U COJAX

CniocoObl 1moJsydeHust BOJI0poia B
naboparopuu

[IpakTaeckas pabora Ne 4 o teme
«[Tomy4enune u cobupanue Boaopoa,
H3Yy4YECHHUE €ro CBOMCTBY

bubmnoreka [JOK
https://m.edsoo.ru/ff0d4614

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d497a

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4790

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d4ae2

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d4dd0

bubmmoteka LIOK
https://m.edsoo.ru/ff0d4dd0

bubanorteka [IOK
https://m.edsoo.ru/ff0d50d2

bubanorteka [IOK
https://m.edsoo.ru/ff0d4dd0

Bubnunoreka IIOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

Monsipublii 00bEM ra3oB. 3akoH
ABorajipo

Beruncnenus 00péMa, KOIMYECTBA
BEIIIECTBA ra3a 1o ero u3BeCTHOMY
KOJTMYECTBY BEIIECTBA HIIH 00BEMY
Boruucnenus 00bEMOB ra3oB I10
YPaBHEHUIO PeaKlMi HAa OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHUH ra3oB
duznyeckrne ¥ XUMHYECKHE CBOHCTBA
BOJIBI

CocraB ocHoBaHuM. IToHsATHE 00
HHJIUKaTOpax

Bopna kak pacrBoputens. HacblieHHbie
1 HEHACBIILIEHHBIE pacTBOPLI. MaccoBas
7107151 BEIIIECTBA B PACTBOPE

[IpakTHueckas padora Ne 5 o Teme
«[TpuroroBieHUE pacTBOPOB C
OIpeAeIEHHON MacCOBOM J10IeH
PacTBOPEHHOI'O BELIECTBA»
KonTrposibnas padora Ne2 o teme
«Kucnopoa. Bogopoa. Boaa»
Oxcuapl: cocTae, Kinaccupukanus,
HOMEHKJIAaTypa

[TonydyeHue U XUMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, Ki1accudukamus,
HOMEHKJIaTypa

bubimoreka [JOK
https://m.edsoo.ru/ff0d542¢

bubmnoreka [JOK
https://m.edsoo.ru/ff0d55a0

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d5708

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

bubnuoteka LIOK
https://m.edsoo.ru/ff0d59e2

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d5b40

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d5eba

bubmmoteka LIOK
https://m.edsoo.ru/ffl0d6342

bubnmnoreka IJOK
https://m.edsoo.ru/ff0d664¢e

bubmmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmnoreka [IOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[Tonyuyenue u XuMHUUECKUE CBOMCTBA
OCHOBAaHMH

Kucnotsl: cocrag, KH&CCHQJHKaHHH,
HOMCHKJIaTypa

[Tonyyenue nu XxuMH4YECKUE CBOICTBA
KUCJIOT

Comnu (cpeiHUe): HOMEHKIIATYPA,
CIocoOBI MOMyYCHHUA, XUMHYCCKHE
CBOMCTBA

[TpakTudeckas padorta Ne 6. Pemenue
IKCIIEPHUMEHTAIBHBIX 3334 10 TeMe
«OCcHOBHBIE KITaCChl HEOPTAHUYECKUX
COEJIMHEHU I »

['enernueckas CBS3b MEXKAY KIacCaMH
HEOPraHWYECKUX COCAUHEHUH

O60061IeHre U cucTeEMAaTH3AIUS SHAHHA

Konrposibnas padora Ne3 o teme
"OCHOBHBIE KJIACChI HEOPTAHUYECKUX
coequHeHHun"

[TepBbIic MOMBITKH KJ1acCH(HKAIIMH
XHUMHYECKHX 3J1eMeHTOB. [ToHATHE O
IpyNIax CXOJHBIX IIEMEHTOB
[Tepuonuyeckuii 3aK0H U
[Tepuonnueckas cucTeMa XMMHYECKHUX
anemenToB JI. . Menjeneena

[lepuonpl, rpynmnel, NOArpyHITsI

bubimoreka [JOK
https://m.edsoo.ru/ff0d67ca

Bubnnoreka IJOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [[OK
https://m.edsoo.ru/ff0dfee2

bubnuoteka LIOK
https://m.edsoo.ru/00ad9474

bubnuoteka LIOK
https://m.edsoo.ru/00ad9b7¢c

bubmnoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ch2

Bubnnoreka IJOK
https://m.edsoo.ru/00ad9ela

bubmmoteka LIOK
https://m.edsoo.ru/00ad9ffa

bubnmnoreka IJOK
https://m.edsoo.ru/00ada52c

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




54

55

56

57

58

59

60

61

62

63

64

65

Ctpoenune aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl

CTpoeHHe JIeKTPOHHBIX 000109eK
aToMoB 3JieMeHToB [lepuoanyeckoii
cucrtemsl . 1. Menneneera
XapakTepucTuKa XUMHYECKOro
3JIEMEHTA I10 ero NOJIOKEHHIO B
[Tepuoanueckoii cucreme . H.
Menpeneesa

3navyenue [leprnoauueckoro 3akoHa yis
pa3BUTHA HAyKH M npakTuku. /1. 1.
Mennenees — yuéHslii, negaror u
IpakJJaHuH
DNEKTPOOTPULIATEIBHOCTh ATOMOB
XUMHYECKHX IJIEMEHTOB

HMouHas XxuMHYecKasa CBA3b

KosanenTHas MNOJIsIpHas XUMHYCCKast
CBs3b

Kopanenrtuas HCIIOJIsIpHaA XUMHYCCKaA
CBA3b

CreneHb OKHCICHUS

OKUCIUTENLHO-BOCCTAHOBUTEIILHBIE
peaKLuu

OKHCIUTEINA U BOCCTAHOBUTEITH

KonTtposibnas padora Ned 1o teme

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

bubmnoreka [JOK
https://m.edsoo.ru/00adabbc

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

Bubnnoreka IJOK
https://m.edsoo.ru/00ada96e

bubnuoteka LIOK
https://m.edsoo.ru/00adaab8

bubmmoteka LIOK
https://m.edsoo.ru/00adac34
bubmmoteka LIOK
https://m.edsoo.ru/00adaab8

bubmuoreka [{OK
https://m.edsoo.ru/00adaab9

bubmmoreka [JOK
https://m.edsoo.ru/00adae28

bubmmoreka [JOK
https://m.edsoo.ru/00adb076

bubmmoreka [JOK
https://m.edsoo.ru/00adb076

Bubnunoreka IIOK




«Ctpoenue atoma. XUMHYECKas CBI3b»

PesepeHblit ypok. O6o0meHme 1

66 cUCTeMaTH3aIis 3HAHUH

67 PesepBubiii ypok. O0o01mEeHue 1
cucTeMaTU3aIus 3HaHui

68 PezepBHbiit ypok. O0001meHne u

CHUCTEMATH3ALHUS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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

Bubnnoreka IJOK
https://m.edsoo.ru/00adb33¢c

bubnuoreka [[OK
https://m.edsoo.ru/00ad9cb2

bubimoreka [JOK
https://m.edsoo.ru/ff0d61c6




JadbeSa

9 KJIACC

Ne

n/n

Tema ypoka

[TeproaMUIeCKHii 3aKOH.
[Iepuoanueckas cucrema
XUMHYECKUX 31eMeHToB JI. U.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKHUX DJIEMEHTOB
NEPBBIX TPEX MEPHOI0B
Knaccudukarus u HomeHKIaTypa
HEOPraHWYECKUX BEILIECTB

Bujapl XuMH4YeCKO# CBA3H U THIIBI
KPUCTAJUTHYECKUX PEIIETOK

Konrpossnas padbora Nel o teme

«[ToBTrOopeHue u yriydjaeHue 3HAHUI
OCHOBHBIX Pa3/IeloB Kypca § Kiiacca»

Knaccudukanms XUMHYCCKUX

peaKuHﬁ O pasjIMYHbIM ITPH3HaAKaM

[ToHsATHE O CKOPOCTH XMMUYECKOM

Koaunuecreo yacoe

KonTpoabubie

Bcero
padoTsI

) 1
P B R

IIpakTHYyeckue
padoTsI

Jarta
H3YyYEeHHA

DJIEKTPOHHBIE
unppoBbIe
o0pa3oBarTe/ibHbIE

pecypesl

Bubaunoreka [JOK
https://m.edsoo.ru/00adb59e

Bubauoreka [JOK
https://m.edsoo.ru/00adb6b6

Bubmmoreka IIOK
https://m.edsoo.ru/00adb7¢2

Bubauoreka [JOK
https://m.edsoo.ru/00adbac6t

Bubmmorexka 1IOK
https://m.edsoo.ru/00adbcb0

Bubmmoreka LIOK
httpz7m=edseorulOl

_ -1 bubmnorexkal|OK




10

11

12

13

14

15

16

17

18

19

XUMHYCCKOTO PaBHOBCCHA

OKHCIUTENBHO-BOCCTAHOBHUTEIIBHBIC
peakuuu

Teopust 3neKTPOIUTUYECKON
nucconuarui. CUllbHBIE U c1aldble
AJICKTPOIHTLI

HonHble ypaBHEHHUsI peaklni

XHMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHMH B CBETE MPEACTABICHHI
00 2JIEKTPOJIMTUYECKON TUCCOLIHAIIUN

XUMHUYECKHE CBOMCTBA COJIEH B CBETE
npeacTaBIeHN 00
IEKTPOTUTHICCKON TUCCOIMALIH

[TousTHe o rupponuse conen

O06o061enne U cHCTEMATH3 AU
3HAHUHA

[IpakTndeckas padora Ne 1.
«Pemenue 3KCrepuMEHTAIbHBIX
3a1a9»

Kontposnsnas padora Ne2 o teme
«INEKTPOJUTUYECKAS TUCCOLIUALIUS.
XUMUYECKHE PEAKIIMU B PACTBOPAX)»

OOmas xapakTepuCTHKa raJlOreHoOB.
XHMMHUYECKHE CBOMCTBA Ha ITpUMEpe
XJiopa

Xnoposogopon. CosstHasi KUCIIOTA,

Bubnnoreka IJOK
https://m.edsoo.ru/00adcade

bubimoreka [JOK
https://m.edsoo.ru/00adcd68

bubnuoreka [[OK
https://m.edsoo.ru/00add448

bubmmoreka [JOK
https://m.edsoo.ru/00add5d8

bubnuoteka LIOK
https://m.edsoo.ru/00add8b2

bubimoreka [JOK
https://m.edsoo.ru/00add9d4

bubmmoreka [{OK
https://m.edsoo.ru/00addd 2

bubmuoreka [{OK
https://m.edsoo.ru/00addbfa

bubnmnoreka IJOK
https://m.edsoo.ru/00addec0

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

Bbubnmnoreka IJOK



20

21

22

23

24

25

26

27

28

XUMHUYECKUE CBOICTBA, MOJTYy4YECHHE,
IIPUMEHCHHUE

[TpakTrdeckas padorta Ne 2 1o Teme
«ITomyueHue COJISTHOM KUCIIOTHI,
U3y4eHHE €€ CBOMCTB»

BbIuuciieHus 10 ypaBHEHHSIM
XMUMHUYECKHUX PEaKIHii, €CIIH OIHH U3
peareHToB J1aH B U30bITKE

OOuras xapakTepUCTHKA SJIEMEHTOB
VIA-rpymnnsl

AJNOTpONHBIE MOAU(DUKALIUHU CEPHI.
Haxoxnenue cepbl M €€ coeJuHEHU I
B MpUpoae. XUMHUYECKUE CBOHCTBA
cepbl

CepoBonopo, cTpoeHHE,
(u3nYecKne 1 XUMHUYECKUE CBOMCTBA
Oxcuapl cepbl. CepHast KMCIIOTA,
(hu3MuecKne U XUMHYCCKHE CBOHCTBA,
NpHUMEHEHHE

XHUMHMUYECKHUE peakiuu, JieKauue B
OCHOBE MPOMBIIILIEHHOT0 criocoda
MOJIYYEHUS CEPHON KUCIIOTHL.
XUMHUYECKOE 3arpsi3HEHNE
OKPY2KaIOILEH Cpeibl COCAUHEHUSIMHU
cepal

Beruncnenne maccoBoii 1014 BeIXoja
NIPOJIYKTa PeaKkuu

OOmas XapaKTCPUCTHKA 3JICMCHTOB

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

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

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

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

bubnuoteka LIOK
https://m.edsoo.ru/00ade64a

bubmmoreka [{OK
https://m.edsoo.ru/00ade802

bubmuoreka [{OK
https://m.edsoo.ru/00adea28

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bubnmnoreka IJOK
https://m.edsoo.ru/00adec8a

Bbubnmnoreka IJOK




29

30

31

32

33

34

35

36

VA-rpynnel. A30T, pacipocTpaHEHHE
B MpUpoe, PU3NIECKUE H
XUMHYECKHE CBOMCTBA

AMMHaK, ero pu3nYecKue u
XHUMHYECKHE CBOMUCTBA, MOJYyYEHUE U
NpUMEHEeHHE

[TpakTnyeckas padora Ne 3 1o teme
«[Tonyyenue aMMuaka, U3y4eHHE €ro
CBOHCTB»

A30THas KUCNoTa, € pu3nyecKue n
XUMHYECKHE CBOMCTBA

Hcrnonb3oBanre HUTPATOB U CONEH
aMMOHHS B KQ4eCTBE MUHEPAIbHBIX
ynoOpenuii. XuMuueckoe
3arpsi3HEHUE OKPYIKaIOLEl cpeibl
COEJIMHEHUSIMU a30Ta

Dochop. Oxena pocopa (V) u
(hocdopHas kuciaoTa, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, MOIy4YCHHE

HcnonszoBanue gpocdaros B
Ka4yecTBE MHHEPAJIbHBIX Y100pEHUI.
3arpsi3HeHUe IPUPOIHOM Cpelibl
hocharamu

Yriepoa, pacnpoCTpaHCHHUE B
npupoje, pu3nuecKknue 1 XuMHIECKNe
CBOMCTBA

Oxcuael yriaepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOHCTBA.

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

bubimoreka [JOK
https://m.edsoo.ru/00adf004

Bubnnoreka IJOK
https://m.edsoo.ru/00adf180

bubmmoreka [JOK
https://m.edsoo.ru/00adf306

bubmmoreka [JOK
https://m.edsoo.ru/00adf518

bubmmoteka LIOK
https://m.edsoo.ru/00adf68a

bubmmoteka LIOK
https://m.edsoo.ru/00adfc20

Bubnunoreka IIOK
https://m.edsoo.ru/00adfd9c

Bubnunoreka IIOK
https://m.edsoo.ru/00adfebe




37

38

39

40

4]

42

43

44

IKOJIOTUYECKHUE TTPODJIEMBI,
CBSI3aHHBIE C OKCHI0M yriepona (1V)

VTroJibHasA KUCI0Ta U €€ COJIH

[TpaxkTuueckas padora Ne 4 1o Teme
"[TonyyeHue yriieKucioro rasa.
KauecTBennas peakius Ha kapOoOHaT-

"

HOH

HepBOHa‘IaJIBHBIe TOHATHSA 00
OpPraHH4YC€CKHX BCIICCTBAX KdK O
COCIHHCHHUAX YTIICpOda

Kpemuuii u ero coequneHus

[TpakTudeckas padota Ne 5. Perenue
IKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«BakHeimme HeMeTauIbl U UX
COEJTMHEHUS

Konrposbnas padora Ne3 o teme
«BaH(Hﬁﬁ].LIPIC HCMCTAJLJIBI U UX
COCOHUHCHHA»

OOuras XapakTepuCTHKAa XUMHUECKUX
3JIEMEHTOB — MCTAJIJIOB.
Metanniueckas cBsA3b H
MeTaJlJIM4ecKast KpucTainyecKkas
peméTka. Gu3znyecKue cBoiCTBA
METAJIJIOB

XHUMHUYECKHE CBOMCTBA METAILIIOB.
DIEKTPOXUMHYECKUM Psijl
HaIpsKEHUN METaluIoB

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

bubimoreka [JOK
https://m.edsoo.ru/00ae027e

bubmnoreka [JOK
https://m.edsoo.ru/00ae054e

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

Bubnnoreka IJOK
https://m.edsoo.ru/00ae0bf2

Bubnnoreka IJOK
https://m.edsoo.ru/00ae0el8

Bubnunoreka IIOK
https://m.edsoo.ru/00ael03e

Bubnunoreka IIOK
https://m.edsoo.ru/00ael 156




45

46

47

48

49

50

51

52

53

54

55

56

OO0uue crnocoObl MOJTYyYEHHUS
Metannos. Crimasel, Beraucaenus mo
YPaBHEHUAM XMMHUCCKUX PeaKlni,
€CJIM OJINH U3 PEarcHTOB COJCPKUT
IPUMECH

[TonsTHe 0 KOPpPO3UU METAILIOB

[TIleo4HBIE METAIITBI

OKCHU/IbI M TUAPOKCUBI HATPUS U
Kanus

[I{enouyHo3emenbHBIE METALIBI —
KaJlbIIMM U MarHuu

BasknHeliniyne coeqfHHEHUS KaJIbIH

O06o061enne 1 cHCTEMATH3 AU
3HAHUH

JKECTKOCTE BOIBI U CITOCOORI €8
yCTpaHCHHUS

[TpakTnyeckas padora Ne 6 110 Teme
"KeEcTKoCTh BOIBI U METOBI €€
ycTpaHeHus"

ATFOMUHHHA

AmpoTepHbIe CBOHCTBA OKCHJIA U
THAPOKCHIA

Keneszo

bubnuoreka [[OK
https://m.edsoo.ru/00ael 156

bubimoreka [JOK
https://m.edsoo.ru/00ael1278

bubmnoreka [JOK
https://m.edsoo.ru/00ael4b2
bubnuoteka LIOK
https://m.edsoo.ru/00ael4b2
bubmmoreka [JOK
https://m.edsoo.ru/00ael 5e8

bubmmoreka [JOK
https://m.edsoo.ru/00ael 5e8

Bubnnoreka IJOK
https://m.edsoo.ru/00ael 886

bubimoreka [JOK
https://m.edsoo.ru/00aelae8

bubanorteka [IOK
https://m.edsoo.ru/00aelc64

bubanorteka [IOK
https://m.edsoo.ru/00aelc64

bubmnoreka [IOK
https://m.edsoo.ru/00aeld86




57

58

59

60

61

62

63

64

65

66

67

Okcuibl, THAPOKCUIBI M COJTU JKeJie3a
(I1) u xenesa (II1)

O060061IeHHE U CHCTEMATH3ALMS
3HAHWUH

[TpakTnyeckas padora Ne 7. Peuienue
AKCHEPUMEHTAILHBIX 3a/1a4 10 TeMe
«BaxkHeH1IMe METaIbl U UX
COETUHEHHUS

Beruncnenus 1o ypaBHEHUAM
XUMHYECKUX PeaKIii, €CIIM OJHH U3
peareHTOB JaH B M30BITKE WM
COJICPKUT TIpUMECH. Berunciienns
MacCOBOH JI0JIH BBIX0J1a MPOJYKTa
peakiuu

O0001IeHHE U cUCTEMATHU3ALIUS
3HAHUM

KonTponbnas pabora Ned no reme
«BaxxHelIne MeTanbl ¥ UX
COCTMHCHUS»

BemectBa u Mmarepuassl B
IIOBCEIHEBHOM U3HH YeIIOBEeKa
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaloIleH cpejibl

Pone xumMuu B perieHuu
HKOJIOTHYECKUX NPpodiIeM
PesepBHbiii ypok. O0001meHue u
cucreMarusanus 3HaHHH

PeszepBHblii ypok. O0001IEHUE U

bubimoreka [JOK
https://m.edsoo.ru/00ae35e6

bubmnoreka [JOK
https://m.edsoo.ru/00ae3de8

Bubnnoreka IJOK
https://m.edsoo.ru/00ael 750

Bubnnoreka IJOK
https://m.edsoo.ru/00ae3 50

bubmmoreka [{OK
https://m.edsoo.ru/00ae4270

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

Bubnunoreka IIOK
https://m.edsoo.ru/00ae0d0a

Bubnunoreka IIOK



CHUCTEMATH3ALU 3HAHUN https://m.edsoo.ru/00adb33¢

PesepBHerii ypok. O600menne n butnuoreka [IOK
CHUCTEMAaTH3alus 3HaHHH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

68 4 7






YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NTPOLECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYUEHUKA

METOANYECKUE MATEPHUAJIbBI U1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

UHTEPHET



[Tpunoxenue k padboueit mporpamme
Ces3b padoueii NporpaMmsbl ¢ padoueil NPorpaMMoi BOCIHTAHUS HIKOJIbI
Peanu3anusi mIKONMBHBIMEA TIEAATOTaMU BOCIUTATEILHOTO TMOTEHIIMAA YPOKOB
XUMMUMU npeanonaraer ciieayrouee:
- OpraHuM3anuio padoThl ¢ IeTbMH Kak B od)iaiiH, Tak ¥ OHJaliH opmare;
- YCTaQHOBJICHHE JOBEPUTEIHHBIX OTHOIICHUNA MEXKIY VYYHTEIeM H €ro
YYEHHKAaMH, CIHOCOOCTBYIOUIMX ITO3UTUBHOMY BOCHPUSTHIO  YYAIIUMUCS
TpeOOBaHUM U MPOCHO YUUTENS, MPUBJICUCHUIO UX BHUMAHUS K OOCYKIaeMOM
Ha ypoke nH(OopMaIu, akTHBU3AIUN UX IMO3HABATEIBHON e TEIHbHOCTH,
- nmoOyXKIEHHE IIKOJIBHUKOB COOJIIO/IaTh HAa YPOKE OOLICTIPHHSTHIE HOPMBI
NOBEJICHUs, MpaBuiIa OOLIEHHUS CO CTAapIIMMHU (YYUTEISIMU) U CBEPCTHUKAMHU
(IWIKOJNBbHUKAMU), NPUHLUMIBI y4eOHONH MUCHUIUIMHBI M CAMOOpPTaHU3aluH,
corjacHo Ycrapa IIKOJbI, [IpaBuiaM BHYTPEHHEro pacropsiika mKOJIbI;
- HCIOJb30BAHUE BOCIMUTATEIbHBIX BO3MOXKHOCTEH coaepkaHus Yy4eOHOro
npenMeTra  4Yepe3  JIGMOHCTpAIMI0  JIETAM  [PUMEPOB  OTBETCTBEHHOTO,
IPaKIAaHCKOTO TIOBE/ICHHUS, TIPOSIBJIICHHS YEIIOBEKOIIOOMS U T0OpOCEPACUHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JUISs YTEHMS, 3ajay JUlsl peLIeHMs,
KEHCOB M IMCKYCCHU;
- TIPUMEHEHHWE Ha YPOKE WHTEPAKTUBHBIX (GOpM pabOThl OOYyYaArOITUXCS:
MHTEJUIEKTYaJIbHbIE UTPBI, BUKTOPHHBI, TECTUPOBAHME, KEHCBI,
CTUMYJIUPYIONIMX TTO3HABATEJIbHYI0O MOTHUBAIMIO IIKOJIBHUKOB; JAUCKYCCHH,
KOTOpPBIE [JIal0T y4YalluMCS BO3MOXKHOCTH TPHOOPECTH OIBIT  BEACHHS
KOHCTPYKTHUBHOT'O JUAJIOTa; IPYyINIIOBOil paboThl MM pabOThI B Iapax, KOTOpbIE
y4yaT MIKOJbHUKOB KOMaHHOW padoTe U B3aUMOJACUCTBUIO C IPYTUMHU JICTbMU;
- OJMMIIMAJbI, 3aHUMATENIbHBIE YPOKHM M  ISTUMUHYTKH, YPOK-IEI0Bas
Urpa, YpoK—IIyTEIIECTBHE, YPOK MAacCTEep-KJIAcC, YPOK-UCCICAOBAHUE U AP.;
- BKJIOYEHHUE B YPOK HMIPOBBIX MNPOLEIYp, KOTOpPbIE MOMOIalOT MOJEPXKATh
MOTHBAIIMIO JETe K TONYyYCHHUIO 3HAHUN, HAJQXUBAHUIO TO3UTHUBHBIX

MC}KIIMYHOCTHBIX OTHOILICHUM B KJ1accc, IIoMoraroT YCTaHOBJICHHIO



00poXkKeNnaTeIbHOW aTMOC(epbl BO BpeMsl YpOKa; HHTEIUIEKTYaJIbHBIX —HIP,
CTUMYJIUPYIOIIMX TMO3HABATEIbHYI0 MOTHBAIMIO IIKOJBHUKOB. [IpeaqmeTHbie
BBIMMYCKH 3acemanus kiayda «Urto? ['me? Korma?», «kBecTel, wurpa-
IIPOBOKAIUS, MIPa-3KCIEPUMEHT, WUIPA-IAEMOHCTPALMS, HTPA-COCTA3aHUE;

- opranuszanusi medcTBa MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX O0YYarOUIUXCS
HaJ WX HEYCHEBAIIMMH OJHOKIACCHUKAMH, JAIOMIET0 IIKOJbHUKAM
COLMAJIBHO 3HAYMMBIH OIIBIT COTPYAHUYECTBA U B3AMMHOU [TOMOILIH;

- UHUUMUPOBAaHWE U  TMOJJIEP)KKA  MCCIIEIOBATEIbCKON  JIEATEIbHOCTH
IIKOJIBHUKOB B paMKax pealu3allid WMH WHIWBUIYAJIBHBIX W TPYNIOBBIX
WCCIIEZIOBATEILCKUX  TIPOEKTOB, IIOMOraeT  MpUOOPECTH  HaBBIK
CaMOCTOSITEJILHOTO ~ pPElICHHs  TEOpeTHYEeCKOM mpolisembl, odopmiieHus
COOCTBEHHBIX HWJEH, HABBIK YBAXKUTEIBHOIO OTHOIICHUS K YYXKUM HIACSIM,
oopMIIeHHBIM B paboTax JApPyruxX HCCIe0BaTeNe, HaBBIK ITyOJIMIHOTO
BBICTYIUICHUS TEpe]l ayJAuTOpHell, apryMEHTHUPOBAaHUSA W OTCTAaWBaHHS CBOEH
TOYKH 3PEHUS;

- co3gaHue rMOKOM M OTKPBITOM Cpedapl OOy4eHMsT ¥ BOCHHMTAHUSA C
UCIIOJIb30BAaHUEM T'aJ[KETOB, OTKPBITBIX 00pa30BaTENIbHBIX PECYpPCOB, CHCTEM
yTpaBJICHUS MO3BOJISIET CO3/1aTh yCIIOBUS Ui peanu3aliu
npososraamieHHsix FOHECKO Beaymux npuHmunos oOpa3zoBanus XXI Beka:
«O0pa3oBanue s Bcex», «OOpazoBaHHMe uepe3 BCIO KHU3Hb», 00pa3oBaHHE
«Bcerna, Be3ne u B 1000e BpeMsi». Y 00y4YarOUIUXCS pPa3BUBAIOTCS HABBLIKU
COTPYIHUYECTBA, KOMMYHHUKAIIHH, COLIMAJIBHOM  OTBETCTBEHHOCTH,
CIIOCOOHOCTh KPUTHYECKH MBICIIMTh, OINEPAaTUBHO M KayECTBEHHO pEIlaTh
11po0JIeMbl; BOCITUTHIBACTCS LIEGHHOCTHOE OTHOILLICHUE K MHPY.

Pe3ynbTaThl €eAMHCTBA yUeOHOW M BOCIIUTATEIBHON JIEATEIHPHOCTH OTPAKCHBI B
pazznene paboyeil mporpaMMbl «JIMYHOCTHBIE pe3ysbTaThl U3YUYEHHUS! Yy4eOHOro

npeamera «buosnorus» Ha ypoBHE OCHOBHOI'O 00LIEro 00pa3oBaHus».



