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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no xKypcy «BBelieHre B XMMHIO» Ha YPOBHE OCHOBHOTO OOIILIETO
oOpa3oBaHHsS COCTaBJIICHA Ha OCHOBE TpEeOOBaHWU K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHus,
npeacrasieHHbix B ®I'OC OO0, a Takke Ha ocHOBe (enepalibHON padoueit
IporpaMmMbl BOCHUTaHUST M C YYETOM KOHLEMIMHU TPErnoJaBaHusi y4eOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opranusamusax Poccuiickoit deneparuu.

[Iporpamma 1mo Xumuu Aa€T TPEACTABICHHE O LENAX, OOUIEH CTpaTeruu
oOy4eHHs, BOCIHTAHHS ¥ Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera, yCTaHaBJINBAECT 00s13aTeNIbHOE peaMETHOE CoJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHUE IO
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHUH, ONPEIENAECT KOJWYECTBEHHBIE H
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHIyEMYIO
MOCJENOBATEIbHOCTh  M3YYEHHUSI XHUMHM C YYETOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH IpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yibpTaTaM 00y4YeHUsI XMMUU Ha YPOBHE LieJIeH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIILHON JIEATEIbHOCTH OOYYaromerocsi Mo OCBOEHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Jjisi (DOPMHUpPOBAHUS MHMPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHUpPA, BAXKHYIO
posib UrpatroT GOpMHUPYEMbIE XUMHUEWU MPEACTABICHUS O B3aUMOIIPEBPAILICHUIX
SHEPIUM U 00 HSBOJIIOIUMU BEILIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3y4yeHne xumuu:

CriocoOCTByeT peanu3aliid BO3MOXKHOCTEH st CaMOPa3BUTHUS u
dbopMHUpOBaHUs KYJIBTYPBI JIMYHOCTH, €€ 001Iel U PYyHKIIMOHAIBHOW TPaMOTHOCTH;
BHOCUT BKJaJ B (QOpMHUPOBAHUE MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEH
00y4Jarouxcs, HAaBIKOB UX CaMOCTOSATEIbHOM y4eOHOM NeSATEeTLHOCTH,
OKCTIEPUMEHTAILHBIX W HCCIENOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMHUT CO CHENMU(GUKOM HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
[[EJTOCTHOTO B3IUIsiIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YUaAIOIINXCSI.

JlanHble HampaBlieHUS B OOYYCHHHM XHMHH OOECIEYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  MmpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCSI CUCTEMBI IMEPBOHAYAJIBHBIX MOHSITUH XHWMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coliep>KaHHsl MPOTPaMMBI 1O Kypcy cQopMHpOBaHAa HA OCHOBE
CUCTEMHOT0 moaxoAa K u3ydyeHuto xuMuu. Colep:KaHHe CKIAIbIBACTCAd W3
CHUCTEMBI NOHATHUM O XMMHUYECKOM JJIEMEHTE U BELIECTBE U CHUCTEMBI IOHATUH O
XUMU4eckol peakiuu. OO0e ATH CHUCTEMBbl CTPYKTYpPHO OPTraHM30BaHBI 110
MPUHIIUITY TIOCJIEOBATEILHOTO PAa3BUTUS 3HAHUKW HA OCHOBE TEOPETHYECKHUX
MPEJICTABICHUI Pa3HOTO YPOBHS:

- AaTOMHO-MOJIEKYJISIPHOTO YUEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

- [lepnonuueckoro 3akona /1. 1. MenaeneeBa kKak OCHOBHOT'O 3aKOHA XWMUH;

- YUEHUS O CTPOCHUHU aTOMa U XUMUYECKOH CBSI3H;

- IPEJICTaBICHUHN 00 JIEKTPOTUTHIECKON TUCCOITUAIIMN BEUIECTB B PACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE JMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINIOJHSAS (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI YU BO3MOXKHOCTEW MPAKTUYECKOrO MPUMEHEHHUSI U TMOTYy4YECHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMAYECKOW COCTABIAIOLIECH HAYyYHOM KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IIpUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3yuyeHWe XMMHUU MOPOUCXOIUT C MPUBICUCHUEM
3HAaHUW U3 paHee U3YUYEHHBIX NMpeaMeToB: « OKkpyxkarommii Mup», «buonorus. 5—
7 knaccbD U «Pu3uKa. 7 Kiaacey.

[Ipy wu3yuyeHUM XUMHH TPOUCXOAUT (PopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESITEIPHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (POPMHUPOBAHWUU CHCTEMBl XUMHUUYECKHUX
3HAaHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX O0O0OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K Hay4yHbIM METOJaM I[I03HAHUSA [pU HU3YYEHHH BEIECTB U
XUMHUYECKUX PeaKIuii, B (OPMHUPOBAHUH U Pa3BUTUU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHHU B Yy4eOHO-MO3HABATEIbHON U Y4eOHO-HCCIEAOBATEIBCKOM
JESITEIbHOCTH, OCBOCHHM MPaBWJ 0€30MacHOro OOpalleHUs C BEIIECTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yueHun XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaXKHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

(GOpMHUPOBAHNME HHTEIJIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY NPUHATHIO PEIIEHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUAM KU3HU;

HAIpaBIEHHOCTh ~ OOydYeHUss  Ha  CHUCTEMAaTHYeCKOe  MPHUOOIICHHE
oOyyaromuxcss K CaMOCTOSTEIbHOM IM03HABATEIbHOM JESATEIIbHOCTH, HAYYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUY;

o0ecrieueHre yCJIOBHM, CMOCOOCTBYIOIMX MPUOOPETEHUIO O0YYarOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

¢opMupoBanue  oOmeld  (QyHKUMOHAIBHOM W €CTECTBEHHO-HAyYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH W OLEHUBATh SIBJICHUS
OKPY’KAIOIEr0o MHpA, UCHOJIb3Ysl 3HAHUSA W ONBIT, MOJYYEHHBIE NPU W3YYEHUU
XUMHH, TPUMEHSTh UX TpPU PEUIeHHH MpoOJeM B MOBCEIHEBHOM JKHU3HM U
TPYAOBOU IEATENBHOCTH;

(dbopmHpoBaHrEe Y 00yUYarOIIMUXCA TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAHHUS
LHEHHOCTH XUMUYECKUX 3HAHUU I BbIPAaOOTKU 3KOJIOTMYECKH LIEIecO00pa3HOro
NOBEACHUSI B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX COXPAHEHHS] CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(uiisi U HAMPABICHHOCTH NajJbHEUIIETrO
oOy4eHHUsI.

OO11ee yncio 4acoB, OTBEAEHHBIX JJIs1 U3yUeHUs Kypca « BBeneHue B XuMuio» Ha
YPOBHE OCHOBHOTO 0011ero o0pa3oBaHusi, COCTaBIsET B 7 Kiacce — 68 yacos.



COJEP)XAHUE OBYYEHUA

7 KIIACC
IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumun. Ponp XMMuUM B )KM3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTtBa. dusnueckue CBOICTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BeulecTB. [[oHATHE O MeTOAAaX MO3HAHUSA B XUMUU. UHCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHMHYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmyrna. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKkOH TIOCTOSTHCTBa cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OtHocuTeNbHAs MOJIEKYJIIpHast Macca. MaccoBast 10J1sl XUMHUYECKOTO 2JIEMEHTA
B COCAMHEHUH.

KomnuectBo BemectBa. Moub. Monsippas Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl UM YHUCIA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacyérel 1o
dbopMyIamM XUMHUYECKUX COCAMHEHUI.

du3nyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakuuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BEIIECTB. XUMHUYECKUE YpaBHEHHS.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, pa3IoKEHUsl, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU TMOCYJI0H, MpaBujiaMu paboThl B J1a00OpaTOpUH
U npuémMamMu oOpalieHus ¢ Ja0opaTOpHBIM 000PYIOBaHUEM, H3YYCHHE H
onucaHue (PU3NUECKUX CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJICHUE BOCKA, TassHUE JIbJla, paCTUPAHKUE caxapa
B CTyIIKE, KUICHUE W KOHJCHCAIMS BOJbI) U XUMHUUECKUX (TOpEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIOICHUE ¥ OMNHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuii (pa3noKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanum, B3anmMoeHCTBHE
xejesa ¢ pactBopoM coiu meau (I1), n3yuenne cnoco00B pa3iesieHus] CMECei: ¢
MOMOIIIBI0O  MarHuTa,  (QUIBTPOBAHMUE,  BBIMApPUBAHUE,  JUCTULISALINS,
xpomatorpadusi, MPOBEJACHUE OUYUCTKW IIOBAPCHHOW COJM, HAOIIOJEHUE WU
OTMHMCAaHUE PE3yJbTATOB TMPOBEACHUS OMNbITa, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHUSI MaCChl, CO3/TaHUE MOJIeJIeld MOJIEKYJT (IIapOCTEP>KHEBBIX ).
BaxHelue npeacTaBuTe/ M HCOPraHUYECKUX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — a35ieMEeHT U IpocToe
BemiecTBO. HaxokneHue kucimopoga B MpUpoae, (PpU3Myeckue U XUMHUYECKHE
cBorictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue xucmopona. CrnocoObl
MOJTYYEHHS] KUCIOpOJia B JIabopaTOpUuM U TMPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aIoTpoIiHas MOIU(UKAIIHS KUCIOPOIA.

TemnoBoit 3pPexT XUMUYECKON peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE pEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxokleHuwe Bomopona B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
noxydenus. Knemorsl u conu.

MonsipHbiil 006EM ra30B. PacuéThl M0 XUMHUYECKUM YPAaBHECHUSM.

Odusnueckue CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEI.
HacpimieHHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEWIECTB B BOJE.
MaccoBas nons  BemectBa B pacTBope. XMMHYECKHME CBOWCTBA BOJBL.
OcHoBanusi. Poib pacTBOpOB B MpHUPOAE U B KU3HU yelnoBeka. Kpyroopor
BOJbI B IPUPO/JIE. 3arpsi3HEHHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenud. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, amM{pOTEpHBbIE) U
HeconieoOpaszyromme. Homenknatypa okcumoB. DU3MYECKHE W XUMHUUYECKHE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIO0B.

OcnoBanus. Knaccuduxamuss OCHOBaHMIA: MIEIOYM M HEPACTBOPUMbIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ouszndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudpukanus kucinor. Homenknatypa kucinor. @usznueckue
U XUMHYECKHE CBOMcTBAa KMCIOT. Psim aktuBHOcTH MeTayuioB H. H. bekerosa.
[TosyyeHue KUCIOoT.

Comu. Homenkiarypa coneil. @u3znueckue 1 XMMUYECKUE CBOMCTBA COJIEH.
ITonyuenue conen.

I'eHeTnyeckas CBsI3b MEXKY KJIACCAMU HEOPIraHUUECKUX COCTMHEHUM.
Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENIEIICHUE COAEpKaHUs KHUCIOpoAa B  BO3AYXE,
NoJIy4eHHe, COOMpaHHue, pacrno3HAaBaHUE W HW3YUYEHUE CBOMCTB KHCIIOPOJa,
HaOJIIOJICHUE  B3aWUMOJICCTBUS  BEIIECTB C  KHUCJIOPOJAOM H  YCIIOBHUSA
BO3HUKHOBEHUSI M TpEKpalleHus TopeHus (Moxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINUCAaHWE WX CBOWCTB, TOJy4YEeHHUE, COOMpaHHE,



pacno3HaBaHWEe M M3y4YEHHE CBOMCTB BoJopoAa (TOpeHHe), B3auMOACHCTBUE
Boaopoa ¢ okcuaoM meau (11) (Bo3MOKHO MCOIB30BaHKUE BUEOMATEPUATIOB),
HaOmoeHue 00pa3lloB  BEIIECTB KOJMYECTBOM | Moy, HCCIEIOBaHUE
OCOOEHHOCTE PAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOW JOJIEW PAaCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICUCTBUE BOABI C METAJIaMU (HATPUEM UM KaJIbIIUEM)
(BO3MOKHO ~ MCIOJIb30BaHUE  BHJIEOMATEpPHANIOB) HCCIENOBAaHUE O00pPa3IoB
HEOPTraHWYECKUX BEIECTB PAa3IMYHBIX KJIACCOB, HAOJNIOJCHHE W3MEHEHHUS
OKpacKM HWHJMKAaTOpPOB B pAacTBOpax KHCJIOT H IIEJIOYEH, H3YUYCHHE
B3aumojiericTBusl okcuga Mmenu (II) ¢ pacTBopomM cepHOM KUCHOTBI, KUCIOT C
METAJUIAMH, PEAKINM HEUTPATIU3ALUH, [TOJyUYEHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITCCHEHHME OJHOIO METaula JpPyTMM M3 pacTBOpa COJHM, PpEIICHHE
AKCIIEPUMEHTAIIBHBIX 33J1ad MO Teme «BaxHeWlne KIIacChl HEOPraHWYECKUX
COCIMHEHUI.

Ilepnoauyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
jemeHToB /JI. . MenneneeBa. CtpoeHue aromMoB. XMMH4YeCKasi CBSI3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie MOMBITKU KiIaCCU(UKAIMA XUMHYECKUX dJeMEHTOB. [loHsTHE O
IpyImnax CXOJHBIX 3JEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIOr€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTepHbIE
OKCHUJBI U TUAPOKCHUIBI.

[Tepunonnueckunt 3akoH. Ileproanueckas cucreMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuognas W JUIMHHONEPUOAHAS (HOPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
Ileprogpl u rpynmbl. @U3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snuep. HM3oromel. OIJIEKTPOHBLI
CtpoeHue 31eKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XUMUYECKUX IJIEMEHTOB
[Tepuonnueckoit cucremsl 1. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIaM U NEPUOIAM.

3nauenne llepuogumueckoro 3akoHa u Ilepuoandeckoil cCuCTEMBI
XAMUYECKHUX JIEMEHTOB JUUISI pa3BUTHUS HAyKu U npaktuku. [. . MenneneeB —
y4€HBIH U TpaxkJaHWH. XuMUYeckas CBs3b. KoBanieHTHas (mosisipHas |
HETOJSIpHAsA) CBSI3b. DJIEKTPOOTPULIATENIBHOCTh XMMHUYECKUX  DJIEMEHTOB.
Nonnas cBs3b. CreneHb OKucIeHUS. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC



peakuuu. [lpoueccbl OkuclieHHs W BOcCcTaHOBIeHUsA. OKuCIUTENH U
BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEUIECCTB METAVIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCUJA IIMHKA C PAacTBOPAMHM KHUCJIOT U IIEJI0Yel, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKHCIHUTEIIbHO-BOCCTAHOBUTEIIBHBIX —PEAKIUI
(ropenue, peakiu pasioKeHUs], COSTUHEHU).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUSA

JIMYHOCTHBIE

B I[ICHHOCTHO-OPUEHTAIMOHHON cdepe — YyBCTBO TOPJAOCTH 3a
POCCHUHCKYI0 XHMHMYECKYI0 HayKy, TyMaHHM3M, OTHOIIEHHE K TpYa1y,
LEJIEYCTPEMIIEHHOCTB;

dbopMHpoBaHUE IIEHHOCTH 30pPOBOTO W 0Oe30macHOro olpa3a KU3HH,
YCBOCHUE TPaBWJI HUHAUBUIYAIBHOTO M  KOJUIEKTUBHOTO  OE€30MacHOTO
MOBEJICHUSI B YPE3BBIYAMHBIX CUTyalUsAX, YTPOXKAIOIMIUX KU3HU U 3I0POBBIO
JIIOICH;

B TPYAOBOU chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HalibHEHIIEH
00pa3oBaTeNbHON TPAEKTOPUU;

B TI03HABATEILHON (KOTHUTHBHOM, HHTEIIEKTYAJIbHOW) chepe — yMEHHUE
YIIPaBJISITh CBOEH MTO3HABATEIIBHON 1€ TEIIBHOCTHIO.

dbopMHpOBaHUE OCHOB HKOJOTHYECKON KYJIbTYPhI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YpPOBHIO JKOJOTHYECKOTO MBIIUICHHS, Pa3BUTHUE ONBITA
AKOJIOTUYECKA OPUEHTUPOBAHHOU Pe(IECKCUBHO-OIIEHOYHOM M MPAKTHYECKOMN
Jiesi- TETLHOCTHU B )KU3HEHHBIX CUTYaIUsX;

MeranpeameTHble

YMEHHUE CaMOCTOATEIILHO OIMPEACNATh LIEJT CBOET0 00yUeHHUs, CTABUTh U
dbopmynmupoBath I ceOsS HOBBIE 3adaud B y4yéOe M IIO3HABaTEIbHOU
NEATENIbHOCTH, pa3BUBaTh MOTHUBBI W HHTEPECHl CBOEW MO3HABATEIHHOU
NEATEIbHOCTH, YMEHUE CaMOCTOATENIbHO IUIAHUPOBATh IYTH JTOCTUKEHUS
1ejaed, B TOM 4YHCJIE ajbTepHATUBHBIE, OCO3HAHHO BBIOMpATh HamboJee
s¢pexTuBHBIE CIOCOOBI PEIICHUs YUeOHBIX U TTO3HABATEIbHBIX 33]1a4;

YMEHHE COOTHOCUTH CBOM JCHCTBHS C IJIAHUPYEMBIMU pe3yJIbTaTaMu,
OCYILIECTBJISATh KOHTPOJIb CBOCH JEATETBHOCTH B TPOILECCE JTOCTHIKEHUS
pe3yibTaTa, ONpeAeiaTh CIIOCOObI ACHCTBUIN B paMKax MPEIIOKCHHBIX YCIOBUH



U TpeOOBaHMI, KOPPEKTUPOBaTh CBOM JCHCTBUA B COOTBETCTBHUHM C
VU3MEHSIOIICHCS CUTYallUEH;

YMEHHE OIICHMBaTh MPABWIBHOCTh BBINOJHEHUS Y4eOHON 3ajauw,
cOoOCTBEHHBIC BO3MOKHOCTH €€ PEIICHMs; BIaJCHUE OCHOBAMH CaMOKOHTPOJI,
CaMOOIIEHKH, MPUHATHUS PELICHUM U OCYIIECTBICHUS OCO3HAHHOTO BBHIOOpa B
y4ye0- HOW U MO3HABATEIIbHOU JIEITEIbHOCTH; YMEHUE ONIPEACISATh  MOHSTHS,

co3gaBaTh 00O0OIIEHMS,yCTaHABINBATh AHAIOTHH, KIACCU(DUIIMPOBATSH,
CaMOCTOSTENIbHO BBIOMpPAaTh OCHOBAaHUS W KPUTEPUU Ui KiIacCUUKALHH,
YCTAaHABJIMBAaTh NPUYUHHO-CIECJACTBEHHBIE CBA3U, CTPOUTHh  JIOTHYECKOE
paccyxaeHue, yMo3akitoueHue (MHIYKTUBHOE, IETYKTUBHOE U MO aHAJIOTUH) U
JIeNIaTh BBIBOIBI;

YMEHHE CO37aBaTh, MPUMEHSATh U MPEOOPA30BHIBATH 3HAKU U CHUMBOJIBI,
MOJIETU U CXEMBI JIJIs pelIeHUs YYeOHBIX U MO3HABATENIbHBIX 3a/1a4;

YyMEHUE OpraHU30BbIBaTH Yy4YeOHOE COTPYAHMYECTBO U COBMECTHYIO
JESTEIBHOCTh C YYHUTEIIEM U CBEPCTHUKAMH; paboTaTh WHAMBUAYAIBHO U B
rpyIIe: HAaXOIUTh 00IIee PEIICHUE U pa3peliaTh KOHQIUKTEI HA  OCHOBE
COIIACOBaHUSA MO3ULIUN U yué€Ta UHTEpECOB; (HOPMYIUPOBATH,
apryMEHTHPOBaTh M OTCTaMBaTh CBOE€ MHEHHE; YMEHHE OCO3HAHHO
HCMOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3aJa4€ii KOMMYHHKAIIUU
JUIS. BBIp@XXEHUST CBOMX YYBCTB, MbICIICH W TMOTPEOHOCTEH; TJIaHUPOBAHUS U
pErysiluM CBOEU JEATEIBHOCTH; BJIAJCHHE YCTHOM M MNUCBMEHHOW pEYblo,
MOHOJIOTUYECKOW  KOHTEKCTHOM  peubto; (GOpMHpPOBAHHE U Pa3BUTHE
KOMIIETEHTHOCTHU B obOnactu VICIIOJIb30BaHUs uH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHI; POPMUPOBAHUE U PA3BUTHE IKOJIOTHIECKOTO
MBIIIJICHUSI, YMEHUE NPUMEHSTHh €r0 B IMO3HABATEIbHOW, KOMMYHUKATHUBHOM,
COLIMAJIBHOM MPaKTUKE U MPOPECCUOHATBHOW OPUEHTALIMH.

IIpeameTHbIe

B mos3HaBatenbHON cdepe: naBaTh ONpeeieHUs MU3yYCHHBIX MOHSTHM:
«XUMHAYECKHUMN DIIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IIPOCThIE U CIIOKHbBIC
BEIIIECTBA», «BEIIECTBOY», «XUMUYECKast (popMyia», «OTHOCUTEIbHAS aTOMHAs
MAacca», «OTHOCUTEIIbHAs MOJICKYJISIPHAsI Macca», «BAJEHTHOCTBbY», «CTEICHb
OKHCIICHUS»,  «KPUCTAJUIMYECKAass  PEHIETKA»,  «OKCUIbD»,  «KHUCJIOTBI»,
«OCHOBAHHUS», «COJIN», «aM(OTEPHOCTb», «UHIUKATOPY», «IEPUOIAUYECKUM
3aKOH», «IEpUOAUYEcKas TaONHIa», «HU30TOMb», «XUMHUYECKas CBSI3bY,
«AIJIEKTPOOTPULIATEIIBHOCTDY, «XAMHUYECKAs peaKuus», «XUMHUYECKOE
YPaBHEHHE», «IECHETHUYECKasi CBS3b», «OKHUCICHHUE», «BOCCTAHOBJICHUE),
«QNEKTPOJIMTUYECKAS JUCCOLMALUSL», «CKOPOCTh XHMHUYECKOM PEaKLIHun»;



ONMUCAaTh JEMOHCTPAIMOHHBIE U CAMOCTOSITEJIBHO MPOBEICHHbIE XHUMHUYECKHE
AKCIIEPUMEHTHI; ONKCHIBAaTh U PAa3andyaTh U3yUYEHHBIE KJIACCHI HEOPTaHUYECKUX
COCIMHEHHI, TPOCThIE W CIOXHBIE BEIIECTBA, XHMHYECKUE pEaKIHH;
KJIaCCU(PUIIUPOBATH U3yUEHHBIE OOBEKTHI U SABJICHUS;

JienaTh BBIBOJBI M YMO3AaKJIIOYEHUs W3 HAOMIONEHHUH, W3yYEHHBIX
XUMUYECKUX 3aKOHOMEPHOCTEW, IPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX
BEIIECTB [0 AHAJIOTMU CO CBOMCTBAMU M3YYEHHBIX; CTPYKTYpPHPOBATh
U3YYEHHBIM MaTepHall 1 XUMMUYECKYI0 MH(POPMAIIMIO, MOTYYECHHYIO U3 JPYTUX
VMCTOYHUKOB; MOJEIUPOBATh CTPOEHUE AaTOMOB DJJIEMEHTOB 1-3 mepuoos,
CTPOEHHUE IIPOCTBIX MOJIEKYJI;

B 1eHHOCTHO — OpHEHTAlMOHHOM cdepe: aHAIU3UPOBATH M OLICHUBATH
MOCJEACTBUSL I OKpY’Karolehd cpeapl OBITOBOM U MPOU3BOJCTBEHHOU
NEATEIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ epepaboTKOM BEIIECTB;

B tpynoBoii cepe: npoBOIUTH XUMUYECKHI SKCIIEPUMEHT;

B ciepe GezonacHOCTH KHU3HENEATENBHOCTH: OKA3bIBATh MEPBYIO MOMOIb MPU
OTPABJICHUSX, OXOTaX M JIPyTHMX TpaBMax, CBS3aHHBIX C BEUIECTBAMHU H
1ab0paToOpHbIM O00OpPYAOBaHUEM MOJAEIUPOBAHUE, IKCIEPUMEHT (pEajbHBbIA U
MBICJICHHBIN



TEMATHYECKOE IINTAHUPOBAHHUE

DJIEeKTPOHHbIE
(uudposrbie)
HanmenoBauue KosmuecTtBo 4acos
Ne o0pa3oBaTe/ibHbIE
pa3aeyioB U TeM
n/n pecypcbl
NMPorpamMmbl
Konrpoabnsie  IIpakTHyeckue
Bcero
padoThI padoThI
IIpenmer xumuun
1 1 METOJBI €€ 4 1 bubmmorexa [IOK
g https://m.edsoo.ru/7f41837¢c
H3yUYCHUS
Crpoenue
) BEIIECTB U UX 5 bu6mmoreka [IOK
arperaTrHble https://m.edsoo.ru/7f41837c
COCTOSIHHS
3 CwmecH BEIIeCTB, 5 | bubmuorexa [JOK
UX COCTaB https://m.edsoo.ru/7f41837¢c
4 dusnyeckue 3 5 bubmuorexa [JOK
SIBJICHHS B XUMHH https://m.edsoo.ru/7f41837¢
CocTaB BeIEcTs. bubmuorexa [JOK
5 XUMHYECKHE 5 1 https://m.edsoo.ru/7f41837
3HAKH U (YOPMYIIBI c
. bu6mmoreka [JOK
6 POCTRIE 4 https://m.edsoo.ru/7f41837
BEII[ECTBA
C
o bu6mmoreka [IOK
7 HOMHBIC 11 1 https://m.edsoo.ru/7f41837
BEII[ECTBA
C
Hroro 34 2 4
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVTAHUPOBAHUE

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne Kounrpoas Ilpakruuec Aara uudposbie
Tema ypoka H3Yy4eH
n/n Bcero HbIE KHe st OﬁpaSOBaTeJILHLIe
padoThI padoThbI pecypchl
bu6nmoreka [IOK
1 [Ipeamer xumun 1 https://m.edsoo.ru/ff0
d210c
SIBienwus, npo- bubnnorexa [JOK
2 HUCXOJISIINE C 1 https://m.edsoo.ru/ff0
BEIECTBAMU d227¢
Hab6mronenue u bubnnorexa [{OK
3 SKCIIEPUMEHT B 1 https://m.edsoo.ru/ff0
XUMUH d23dc
IIpakTrueckas
pabota Nel
«3HAKOMCTBO C bubnunoreka LIOK
4 71a60paTOPHBIM 1 1 https://m.edsoo.ru/ff0
000pyI0BaHUEM. d26ca
[TpaBuia TEXHUKH
0e30MacHOCTI
Crpoene bubmmoteka IIOK
5 1 https://m.edsoo.ru/ff0
BEIIIECTB d28c8
ArperaTHble bubmmnoreka HOK
6 COCTOSTHHS 1 https://m.edsoo.ru/ff0
BEIIECTB d2a6c
YucTele BemecTBa bubmmoteka IIOK
7 U CMecH 1 https://m.edsoo.ru/ff0
d2bed
T"azoBbIe cMecH bubmuoreka [{OK
8 1 https://m.edsoo.ru/ff0
d2a6c
MaccoBas 1ot bubnunorexa LIOK
9 PacTBOPEHHOTO 1 https://m.edsoo.ru/ff0
BEIlleCTBa d2d50
[TpakTrueckast bu6muoreka [IOK
10 pabora Ne 2 1 1 https://m.edsoo.ru/ff0

«Ipurorosienue

d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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pactBopa ¢
onpeacnEéHHON
MacCOBOM J0JIer
pPacTBOPEHHOTO
BEILIECTBA»

MaccoBas nois

bubnunorexa LIOK

11 mpumecei https://m.edsoo.ru/ff0
d323c
HexoTopsie
bubnunorexa LIOK
12 Crioco0k! https://m.edsoo.ru/ff0
pa31:[eJ1eHH51 4350¢
cMmecei
Juctrmnamus,
WJIU TICPETOHKA.
IIpakTrueckas
pabora Ne 3 bubmmoreka [JOK
13 «BoipamuBanue https://m.edsoo.ru/ff0
KpUCTAJUIOB d5230
COJINY
(momanrHu’
AKCTICPUMEHT)
Hpaicriieckas bubmmoteka IIOK
14 pabora Ne 4 https://m.edsoo.ru/ff0
«OuncTka ) d37fa
MOBApEHHO con
XumMuueckue bubmmoteka IIOK
15  smeMeHTBI https://m.edsoo.ru/ff0
d3al6
XuMu4deckue
3Haku. Tabmmma bubmmoreka IIOK
16 = XHUMHUYECKHX https://m.edsoo.ru/ff0
anemenToB JI. U. d3b&8
MenneneeBa
Xumudaeckue
B
17 ATOMHAS 11 https://m.edsoo.ru/ff0
ds5708
MOJIEKYJIsIpHAsI
Macchl
[ToBTOpEeHue u bu6muoreka [JOK
18  00001mmenue https://m.edsoo.ru/ff0

TEMBEI.

d3{34



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

IToaroroBka k

KOHTPOJIbHOU
pabote
KonTponbhas
pabora Ne 1
«Yucreie bubnunoreka LIOK
19 | BemecTBa H https://m.edsoo.ru/ff0
CMECH. d40c4
XumMmudeckas
CHMBOJIMKAY
MeTamibl bubnunorexa LIOK
20 https://m.edsoo.ru/ff0
d4290
IIpencraBurenu bu6nmorexa LIOK
21  meramioB) https://m.edsoo.ru/ff0
d4438¢
HemeTtamst bubnuoreka [IOK
22 https://m.edsoo.ru/ff
d4614
[IpencraBurenu bu6nmorexa LIOK
23 HEMeTalIoB https://m.edsoo.ru/ff
d497a
BanentHOCTB bu6mmoteka IIOK
24 https://m.edsoo.ru/ff0
d4790
Okcubt bubmmoteka IIOK
25 https://m.edsoo.ru/ff0
ddcda
Hpencrasirenn bubnuoreka [{OK
hg | OKCHAOB (ypox — https://m.edsoo.ru/ff
YYCHUYECKas ddae2
KOH(epeHIIUs)
Kucnorsr bubnunoteka LIOK
27 https://m.edsoo.ru/ff0
d4ddo
IIpencraBurenu bubnunorexa LIOK
28  KHCIOT https://m.edsoo.ru/ff0
d4ddo
OcHoOBaHUs. but6mmoreka [IOK
29  IlpencraBurenu https://m.edsoo.ru/ff0

OCHOBaHUMN

d50d2



https://m.edsoo.ru/ff0d40c4
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Comu bubnuorexa [JOK
30 1 https://m.edsoo.ru/ff0
d4dd0
HpeﬂvCTaBHTeHH bubnuorexa [JOK
31 couett (ypok — 1 https://m.edsoo.ru/ff0
YYCHUYECKas d4f42
KOH(epeHIIHs)
Knaccudukanmst bu6nmoreka [IOK
32 | HEOpraHWYECKHX 1 https://m.edsoo.ru/ff0
BEIIECTB d542e
I'onoBas
33 | KOHTpOJIbHAs 1
pabora
Ananmms
KOHTPOILHON bubmuoreka [{OK
34 padoTsI. 1 https://m.edsoo.ru/ff0
IlonBenenue
ds5708
UTOTOB Y4eOHOTO
roja
OBIIEE
KOJIMYECTBO 14
YACOB IIO

ITPOTPAMME



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
Xumusi: 7-# kinacc: 6a30BbIM YPOBEHB: YUEOHHK; 5-¢ U3jaHue, epepadoTaHHOE,
7 wnacc/ T'abpuensn O.C., OctpoymoB W.I'., CnaagkoB C.A. AKIHOHEpHOE
obmectBo «M3narensctBO «IIpocBeiienne

METOANYECKHUE MATEPHUAJIBI J1J15s1 YUUTEJISL
MP Xumus — Enunoe coneprkanue oomiero oopasosauusd (€dsoo.ru)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

MP Xumns — Ennnoe coneprkanne o01iero oopazosanus (edsoo.ru)
bu6moreka [{OK https://m.edsoo.ru/00ad9cb?2



https://edsoo.ru/mr-himiya/
https://edsoo.ru/mr-himiya/
https://m.edsoo.ru/00ad9cb2

