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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl paboueil MporpamMMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEToJaBaHusl yYeOHOTo mpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpeACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYUYAIOIMIUXCSA CPEACTBAMHU ydeOHOTO
peaMeTa, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAECT PACHpPEJCICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACISCT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTepUCTUKHU cojiep>KaHus, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C YYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUU K
pe3yiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4EeOHO-ITIO3HABATEIIbHOM JEATEIBbHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHUsI.

3HaHWEe XHUMHH CIY>KHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroiierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTpAOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPIUU W 00 SBOJIIOIMHU BEIISCTB B IMPHUPOJIEC, O IMYTAX PEIICHHUS TI00aIbHbIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dhopMUpOBaHUS KyJIbTYPHI IMYHOCTH, €€ 00IIeH 1 ()YHKITMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHUPOBAHHUE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATSILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
1IEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CrIocOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--
HAaY4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MpOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl IO MPHUHIIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TOpelcTaBlieHUd 00 AIEKTPOJUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIONHSS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIISIOIIEN HAyYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee HW3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX alolmuid MUp»,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amava y4eOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CHCTEMBl XUMHYECKHX
3HAHUN — BaXHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX O00OOIICHH MHMPOBO33PEHUYECKOTO XapakKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yueHun XMMHUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yclloBUil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIUOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUSA
OKpPYXAIOIIEr0 MHpA, MCIHOJIb3Yysl 3HAHUSA W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHATh HMX MPU PEIICHUH MNpoOJeM B MMOBCEAHEBHON >XH3HU U
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
MOHUMAHUSI LEHHOCTM XUMHUYECKHUX 3HAHMM I BBIPAOOTKM SKOJOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JaJbHEWUIIETO
oOyueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAsE MOJIEKYJsIpHasi Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUYECKash peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuui (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIecTBUE kee3a ¢ pacTBopom coiu meau (1),
U3y4YEeHHUE CIOCOOOB pa3lesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEePKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BelecTBo. Haxoknenue kucimopopa B mOpupoae, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrnocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duzndeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacehlllieHHble M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

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

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOJI0JICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOAOM M YCIIOBHUSI BO3HMKHOBEHUS U
MpeKpallleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIOJIEHUE 0Opa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3zaumojeicTBua okcupga menu (II) ¢ pacTBOpoM cCepHOW KHCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoauyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIMN XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Teproanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. Ou3nueckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajihyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKUCIIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHUS ).

Mexcnpeomemmnnie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE TOHSATHUS: Hay4YHbIN (DaKT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, MepPUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIaoBomMy sddekry, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUHU C  KWCHOJB30BAHHEM  METOJAA
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y ClOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIC YypaBHEHHUs peakinuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOlEcCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiuu pa3fioKEHUs, COCTUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapakTtepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBHE C MeETaUlaMy, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHasg KHCIIOTAa, XMMUYECKHUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJCHHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOIMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DHUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUEe cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HYECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS pEaKLUs Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3NUYEeCKUEe U XMUMHYECKUE
CBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY>Kalolllel Cpe/ibl COSTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHUE BO3/AyXa, HOYBbl U BonoEMOB). docdop,
aJoTpornHele Monupukauuu ¢docdopa, uzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuyenue. Mcnonp3oBanue GpocharoB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PAcCIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiictBa. Ancopouus. Kpyroopot yriaepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHue MpOOJEeMBbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rnobanbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHUE CBOMCTBA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEQPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHpax, OeJKax, yriieBogax — U ux
poJiMi B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmiye mnpeactaBieHus 00
okcusie kpemuust (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIIEHHOCTH. BaxkHelIne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasiamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HAOJIOJIeHHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3zora, ¢dochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHUE U U3YyYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYECHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBINUICHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHel1ne HeMeTaubl U UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmoamdeckor cucreMe xumuueckux daeMmeHTtoB . H.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAX
HaMnpsHKeHUH MeTawioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOOBl TIONTydeHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YyTyH, JIOPaIIOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, cTpoeHHE artoma, HaxoxaeHue B mnpupoae. dDuszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroma, HaxOXJIcHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn kene3a (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, aIFIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOEHUE M OMTUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUSD.

XHMUA ¥ OKpPY:KaUIas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. IlepBas momols npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mesrwcnpeomemnuwie céasu



Peanuzanmsi MEXIpeaMETHBIX CBSI3€M MPW HM3YyUYEHWHM XHMHH B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHITHH, SIBJSIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, paCTBOPUMOCTh, KPUCTAJUITMYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MOJIC3HbIC HCKOIIaeMbIe, TOTUIHUBO, BOJIHBIC peCypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOIIEeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOW,  TBOPYECKOM W APYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApPHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA TMOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUIO U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJUMOCTH COOJIIO/IEHUSI TMpaBuUi OE30MACHOCTH TpU  OOpaIllleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3inyHOro posa,
YBaXEHUE K TPyAy U pe3yibTaTam TpPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUUA 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEmHON npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATBHOM Cpefe;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAlOLEd IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhbl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS pyKOBOJCTBOBAaTbCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAYUMbBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOOecneunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYCCKUX PEAKIIHMA,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCYXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIAT,  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI JJIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AlUKd W IIPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIIEHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCMHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce y4yeOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJle Juanora W (WUiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
1a60paTopHOM pabOTHI O UCCIIEA0OBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BIOUpaTh Hanbosee 3pPpeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW 1I€JIM, YMEHUE
MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepasbHOl pabdodeil MporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIIHsX.

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEICHb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEILIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYID CHUMBOJIHMKY Ui COCTaBICHHUS (HOpMYI
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHUU IO
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B Ilepuonuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTeMa XuMHYeckux diemeHToB J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 10 TETUIOBOMY (P deKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpAIllCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIDHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl MU3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJECIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJI0N U
7abopaTopHbIM 000pYy/IOBaHHMEM, a TakKXKe TMpaBWiiaM OOpalleHus] C
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYCHUI0O W COOMPaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH W KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U IPYTHUE).

K xoHiy o0ydenus B 9 kJjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCSI YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYECKasi CBS3b, TETJIOBOU A (deKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOIHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeeiabHO IOMyCTUMAas
xoHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHNU XMMHUYECKUX PEAKIIMIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA M0 XUMHYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh U XapaKTepU30BaTh
Tabnuunyto (popmy Ilepuogudyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHag noArpynmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabauie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHHI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpuUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYy/JOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHHIO WU COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa M YTIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kouu4vecTBO 4acoB
Ne HanmenoBanue pa3jiesioB u JuekTpoHHbIE (UG POBbIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMMbl Beero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ’ bubmuorexa [JOK

’ MPAKTUYECKOM eI TETbHOCTH https://m.edsoo.ru/7f41837¢c

YyejoBeKa

12 BemniecTBa 1 xumnueckue 16 1 1 bu6nmoreka [IOK

’ peaKIum https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 21

Pa3nen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BelleCTB
)1 Boznyx. Kucnopon. Ilonstue 5 | bubmuoreka [JOK

’ 00 okcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucinorax 2 | bubnmnorexka [HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 6 1 | bu6mmoreka [JOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 2 1 1 bubmuorexa [JOK

) HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 31

Paznea 3. llepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN




[Tepuoanueckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 bubnnoreka [JOK
) XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMHUecKas CBS3b.
3.2 OKHCIUTENEHO 7 bubmmorexa [TOK
) https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIBHBIE PEAKLIMH
bub K
Uroro no pazgeny 14 nommorexa O
https://m.edsoo.ru/7f41837¢c
bubnnoreka IIOK
Pe3epBHOE Bpems 2
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne i/ Konrpoasbnsie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBo 1 XUMH4YeCKHE PeaKIUn
11 [ToBTOpeHME U yroyOiIeHne 3HAHUN 5 0.5 bubnnoreka [JOK
' OCHOBHBIX Pa3IesIOB Kypca 8 Kiacca ' https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 5 bubnnoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpONIUTHYECKAs JUCCOLUALIMS. g | | bubnnoreka [JOK
) XHMMHUUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 18
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 | bubnuoreka [IOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 1 bubnmorexa LHOK
) Py - P https://m.edsoo.ru/7f41a636
COCIMHEHMUS
OO61as xapakTepucTUKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LOK
) Py ) ’ P https://m.edsoo.ru/7f41a636
COCIMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKUX
bu6mmorexa [IOK
2.4 anemeHToB IVA-rpynnsl. Yrinepon n 9 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAUHEHUS




Utoro no pazgeny

26

Pa3pen 3. MeTaJJIBI M BX COEIUHEHU ST

N bubnmoreka [JOK
3.1 Obmwe cBoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 1 bubmmnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 Mareprainsl B )KM3HU 4EJIOBEKA 3
https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHoe BpeMs 1 bubmnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 45

[TPO'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

Jara usydyenus

Mara no ¢paxkry

BBoausbiit uncrpykrax no Th. [Tpeamer
XUMHHU. POJIb XMMHM B )KU3HU YETIOBEKA.
Tena u Bemectsa. JI.O.Nel.13yuenue u
ornucanue (U3NIECKUX CBOMCTB 00pas3IoB
HEOpPraHUYECKUX BEILECTB.

05.09.2023

Ilonstue o METOAaX IIO3HAaHUA B XUMHHU

07.09.2023

Wuctpykrax no Th. [Ipaktuueckas pabota
Ne 1 «IIpaBuna paboTsl B m1aboparopuu u
npuéMbl 0OpalleHus ¢ 1abopaTOpHBIM
000opyI0BaHUEM»

Yucrtsle BemecTBa U cmecu. CrocoOsl
paznenenns cmeceil. JI1.O.Ne2 U3yuenue
Croco00B pa3zeneHus: cMecei (C MOMOILbIO
MarHuTa)

Wuctpykrax no Th. [lpaktuyeckas padora
Ne 2 «Pa3nenenue cmeceit (Ha mpumepe
OYHCTKHU MTOBAPEHHOM COJIN)»

Atomsl u Mosnekyabl. JI.O. Ne3 Co3nanune
MoJiesIel MOJIEKY (IapOCTEP KHEBBIX )

XuUMHUYECKUE dTTEMEHTHI. 3HAKH (CUMBOJIBI)
XUMHUYECKUX HJIEMEHTOB

HpOCTI)Ie " CJIIOKHBIC BE€IICCTBA




ATOMHO-MOJIEKYJIIPHOE YUEHUE

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

10 Xumuueckas popmyia. BaaeHTHOCT
aTOMOB XUMHUYECKUX JICMEHTOB

11 OtHocuTenbHAsE aTOMHAs Macca.
OTtHOocHTeNnbHAS MOJIEKYJISIPHAS Macca

2 MaccoBast 1011 XMMHUYECKOI'O JIEMEHTA B
COECIMHEHUU

13 KommuectBo BemecrBa. Mounb. Mousipaast
Mmacca
dusnyeckue u xumuueckue sapienus. J1.O.

14 Ned4 Habnronenue Gpusnueckux u
XUMHUYECKUX SIBJICHUH.
Wuctpykrax no Th. [Ipaktuueckas padora

15 Ne 3. Ilpu3Haku 1 ycinoBus IPOTEKaHUS
XUMHYECKUX PEAKIUi

16 3aKOH COXpaHEHMS MACCHI BEILIECTB.
XUMUYECKUE YPAaBHEHMS
Knaccuukanus XuMU4ecKux peakiui

17 (coennHEHUs], Pa3IoKEHMs], 3aMELLEHUS,
oOMeHa)

18 Boruncnenus konmdyecTBa, Macchl BellecTBa
110 YPAaBHEHMSIM XUMUYECKUX PEAKIUI

19 Boruncnenus konmyecTBa, Macchl BELIeCTBa
10 YPaBHEHHSIM XUMUYECKUX PeaKIuil

20 M. B. JIoMOHOCOB — y4Y€HBIN-

sHnukIoneauct. O0o0mEeHne




cUCTeEMAaTH3alud 3HaAaHUN

21

Kontponbnas padota Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKIIUH»

22

Bo3ayx — cMmech razoB. CocraB Bo3ayxa.
Kucnopom — 31eMeHT ¥ MpOCTOE BEIIECTBO.
O3o0H

23

du3nyeckre 1 XUMHUUECKHE CBOMCTBA
KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE).
IToustue 06 okcugax. JI1.O. Ne5
O3HakoMmiIeHHE C 00pa3liaMyi OKCHJIOB U
OITMCaHuEe UX CBOMCTB.

24

CriocoOblI 1oryueHust KUCIOpoAa B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
IIpumenenue kuciaopona

25

TernoBoi 3 PexT XMMUIECKOI peakIuu,
MOHATHE O TEPMOXUMUYECKOM YPABHEHUH,
9K30- U SHJOTEPMUUYECKHUX PEaKIUsX.
Tornugo (HedTh, yroib U METaH).
3arps3HeHue Bo3/lyXa, CHocoObl ero
MIPEOTBPAICHHS

26

Wuctpykrax no Th. [lpaktuueckas padora
Ne 4 no reme «ITomyuyenue u cobupanue
KHUCJIOPOJIa, U3YYEHHUE €TI0 CBOMCTB

27

Boxopon — aieMeHT U MpoCcToe BEIECTBO.
Haxoxnenue B mpupoe

28

duznueckue 1 XUMHUYECKHE CBOMCTBA
Bosopoaa. [Ilpumenenne Bogopoaa

29

Crioco0bl TToTy4eHus1 BOAOPO/Ia B




nabopaTtopuu

30

TToustue o kucinorax u coisax. JI.O. Ne6
BsaumoelicTBre KUCIOT ¢ METAILIIAMHA

23.09.2023

31

Wuctpykrax no Th. [Ipaktuyeckas padora
Ne 5 mo Teme «Ilomydenue u cobupanue
BOJIOPOJIa, U3YyUYEHHE €r0 CBOIMCTB

32

MousipHblii 00BEM ra3oB. 3akoH ABOrajpo

33

Brrunciaenus o0b€Ma, KOJIUYECTBA
BEIIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILECTBA WU 00BEMY

34

Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
peaKkIy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOIIIEHUI Ta30B

35

duznueckre 1 XUMUYECKHE CBOMCTBA BOBI.
CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

36

Bopna xak pactBoputens. HachleHHble 1
HEHaChIIEHHbIE pacTBOpbl. MaccoBas 10715
BeniecTsa B pactBope. JI.O. Ne7
HccnenoBanmne ocoOeHHOCTEN PaCTBOPEHUS
BEIIECTB C Pa3INYHON PACTBOPUMOCTEIO.

37

MaccoBas 10151 BEILLIECTBA B pacTBOPE.
Pemenue 3agau.

38

Wuctpykrax no Th. [lpaktuueckas padora
Ne 6 o Teme «IIpuroroBieHue pacTBOpOB C
ONpeACIEHHON MacCCOBOU JTOIEN
PacTBOPEHHOTO BEILIECTBA»

39

O606menue o Teme "Kucnopoa.Bogopos.




Bopga"

40

KontponbHas padota No2 o teme
«Kucnopoa. Bogoposa. Boga»

41

Oxcupl: cocTaB, KIaccupUKaIs,
HOMEHKJIaTypa

42

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
okcunoB. JI.O. Ne® B3aumonelicTBre
pacTBOpa CEPHOM KHUCIOTHI C OKCHUJIOM MEJIU

D).

43

OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS,
HOMEHKJIaTypa

44

[Tony4yeHue 1 XUuMHYECKHUE CBOMCTBA
ocHoBaHui. JI.O. Ne9 [lonyuyenue
HEpPAaCTBOPUMBIX OCHOBAHUU.

45

Kucnotsl: cocras, kinaccudukanus,
HOMEHKJIaTypa

46

[TonyueHue u XMMHUYECKHE CBOMCTBA
kuciot. JI.O. Nel0 Onpenenenue pacTBOpoB
KHCJIOT U IIeJIOYEH ¢ TOMOIIBIO
nHauKatopos. JI.O. Nel1 Uzydyenue
B3aUMOJICHCTBUS KUCIIOT C METAJIJIaMH,
peaKkuuii HeMTpaJIn3alyy.

47

Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI
MOJIyYEHUS

48

Conu (cpeanue): XMMHUYECKUE CBOMCTBA.
JI.O. Ne12 BrITecHeHHE OJHOTO MeTaIa
JIPYTUM U3 pacTBOpPa COJIH.




49

I'enernueckas cBsi3bp MEKy KJIacCamu
HEOPraHUYECKUX COCIMHEHUN

50

Nuctpykrax o Th. IIpakTuyeckas pabora
No 7. Pelienue 3KCriepuMEHTaIbHBIX 3a/1a4
o TeMe «OCHOBHEIC KJIaCChI
HEOPraHWYECKUX COCIMHEHUI

51

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

52

KonTponbnas padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTraHUYECKUX
coenuHeHun"

53

[lepBbIie MOMBITKY KJIACCH(PHUKAIINN
XMUMHUYECKHX 37eMeHToB. [lonsaTue o
rpynnax cxoaHsIx 371eMeHToB. JI.O. Nel3.
O3HakomJIeHHe ¢ 00pa3liaMM METaJuIOB U
HEMETaJJIOB

54

[Tepuoanueckuii 3akoH u [leprnonnueckas
CHCTeMa XMMHYECKHX 3aeMeHToB /. .
Menneneesa

55

[Iepuonsl, rpynnel, MOATPYIIIBI

56

Crpoenue atomoB. CocTaB aTOMHBIX SJIEP.
N3oronst

57

CtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB [lepuoanyeckoii cucremsr . U.
Menneneena

58

XapakTepucTUKa XUMHUYECKOI O DJIEMEHTA
II0 €ro NoJIokKeHUIO B [Iepnoanueckoi
cucteme /1. 1. Menaeneera

59

3nauenue [lepuoauyeckoro 3akoHa ass




pa3BuTUA HAayKu U npaktuku. /. 1.
MenneneeB — y4€HBIM, IEJAror U

rpaKJIaHUH

60 DIEeKTPOOTPHUIIATETLHOCTh ATOMOB 1
XAMUYECKHX DJICMECHTOB

61 HNonnasg xumMudeckas CBI3b 1

& KoBasientHas mosnsipHasi, HEoJisipHas 1
XAMUYECKas CBI3b

63 CreleHb OKUCIICHUS 1

64 OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE |
peakmuu

65 OxuCIINTENI 1 BOCCTAHOBUTEIIH 1

66 KonTponbhas padora Ne4 o teme |
«CTtpoenne aToMa. XUMHUUYECKas! CBS3h

67 PesepsHblil ypok. O6001eHue u |
CHCTEMaTH3aINsI 3HAaHUH

68 PezepBHblit ypok. O00011eHNE U 1
CHCTEMAaTHU3allNs 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




9 KJIACC

KoaudecTBO 4acoB

Ne ni/m Tema ypoka Jara uzy4yeHus
Bcero

BBoansbiit uncrpykrax no Th. [lepuoanyeckuii 3aKoH.

1 Ilepuoauueckas cucremMa XuMHUECKUX A1eMeHToB J[. U. 1
Menneneena

) 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX |
3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB
Bubl XMMUYECKOH CBSI3U U TUIIBI KPUCTAIUIMUECKUX PEIIETOK 1

4 Kiaccudukanusi 1 HOMEHKIJIaTypa HEOPTAaHUYECKUX BEIIESCTB 1
Kontponbnas pabota no teme «IloBropenue u yriyoienue

5 3HAaHUM OCHOBHBIX Pa3/eyioB Kypca 8 Kiiacca». PacueTsl o 1
XY

6 Knaccudukanus XuMHUECKUX peakluii o pa3InyHbIM |
npusHakaM. Pacyersl mo TXY

7 [TonsiTue 0 ckopocTn XUMHYecKoil peakiuu. [lonstue o |
TOMOTEHHBIX U F€TEPOre€HHBIX PEaKIMIX
[TonsiTne 0 xumMuueckoM paBHOBecHH. DAKTOPHI, BIUSIONINE HA

8 CKOPOCTh XUMHUYECKOU PEaKIIMH U MOJIO0KEHUE XUMUYECKOTO 1
paBHOBeCHUS

9 OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH 1

10 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU 1

11 Teopus anexkTponuTUuecKor qucconanuu. CuabHbIe U |
CITa0bIe AIEKTPOIIUTHI

12 Nounbie ypaBHeHus peakiuid. JI.O. Nel M3yuenue npusHakoB |

MPOTEKaHUs PeaKIM HOHHOTO 0OMEHa B pacTBOpax




AJIEKTPOJUTOB (C 0Opa30BaHUEM OCAJIKa, BBIICJICHUEM Ia3a,
00pa30BaHUEM BOJbI).

XUMHAYECKHE CBOMCTBA KUCIOT U OCHOBAHUU B CBETE

13 MPEJICTaBICHUI 00 NEKTPOIIUTUYECKON TUCCOLIUAIITT

14 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00
3JIEKTPOJINTUYECKON JUCCOLMAIIIT

15 [TonsTHe 0 runponuse conen

16 O0600meHne U cucTeMaTu3aus 3HaHUK

17 Uuctpykrax no Th. [Ipaktuueckas padora Ne 1. «Pemenue
SKCHEPUMEHTAIBHBIX 332U

18 Kontponbnas padora Nel mo teme «DNeKTpOIUTHIECKAs
auccoruyanusi. XMMUYECKHe PEeakIMi B paCTBOpax»

19 OO0m1as XxapakTepucTHKa TaJJOTeHOB. XMMHUUYECKHE CBOMCTBA Ha
npuMepe Xjaopa
Xnoposogoposa. CossiHast KUCIIOTa, XMMUYECKHE CBOMCTBA,

20 nosyuenue, npumenenue. J1.O. Ne2 [Iposenenue
KaYeCTBEHHBIX pEaKlUil Ha XJIOPHU/I-UOHBI.

71 Nuctpykrax no Th. Ilpaktuueckas padora Ne 2 o Teme
«ITommydyenne coOnTHON KACTIOTHI, U3YyYEHUE €€ CBOMCTBY

” Boruncnenus o ypaBHEHUAM XUMHYECKHUX PEAKIIUN, €CIIN
OJIMH U3 PEareHTOB J1aH B U30bITKE
OOm1ast xapakTepucTHKa 371eMeHTOB VIA-rpymnisl.

23 AnnotponHsle Moaudukanuu cepsl. Haxoxaenue cepsl 1 e€
COEIMHEHUH B IpUpPOJe. XUMUYECKUE CBONCTBA CEPBI

24 CepoBonopoji, cTpoeHue, (pu3nuecKre U XUMUYEeCKHe CBOMCTBA

)5 Oxkcuppl cepbl. CepHas KHCIIOTa, (PU3HUECKHUE U XUMUYECKUE

cBoiicTBa, mpuMeHenue. JI1.O. Ne3 M3yueHne XUMUYECKUX




CBOICTB pa3z0aBieHHON cepHOi KUCIOTHL. JI.O. Nod
[TpoBeneHue KauECTBEHHOM peakuy Ha CyIb(paT-uoH U
HaOJroIeHne Ipu3HaKa e€ MpOTeKaHus

Xumudaeckue PpEaKknuuy, JCKalue B OCHOBE IIPOMBIIIIIICHHOT'O

26 croco0a MoJIy4eHus: CEpHOM KUCIOThI. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH cpelbl COSTUHEHUSIMU CEPhI

27 Brruncnenme MaccoBOii OJM BbIX0/1a TPOAYKTA PEAKIUH.

28 KonTponbnas pabota Ne2 mo teme : "["anorenst. Cepa”
OO01as xapakTepucTUKa 3JeMeHTOB VA-rpynnsl. A30T,

29 pacmpocTpaHeHHe B IpUpoae, GPU3NIECKUe U XUMHYECKHE
CBOMCTBA
AMMHaK, ero Gu3nvecKrue 1 XHMUYECKHE CBOWCTRA,

30 nosrydyenue u npumenenue. JI.O. Ne5 Ilposenenue
Ka4eCTBEHHOHW peakiuy Ha NIOH aMMOHHSI U M3yUeHHE
NIPU3HAKOB €€ MPOTCKAHMUSI.

31 Wnctpykrax no Th. Ilpaktuueckas padora Ne 3 o teme
«Ilomyuenne aMmmmuaKa, M3y4eHUE €0 CBOWCTBY

32 A30THas KUCI0Ta, € pu3nueckue U XMMHYECKHe CBOHCTBA
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KauecTBE

33 MHUHEpaJIbHBIX YA0OpeHH. XMMHUYECKOe 3arpsi3HeHHe
OKpY’KaloIIel Cpeibl COeIMHEHUSIMU a30Ta

34 ®docdop. Oxcua pochopa (V) u pochopnas kucnora,
¢du3nUecKre 1 XMMUYECKHE CBOWCTBA, OJyYeHHE
Hcnonp3zoBanue GocdaTtoB B Ka4ecTBE MUHEPATHHBIX

35 yaoOpeHuit. 3arpsi3HeHne MPUPOTHON cpebl pochaTamu.

JI.LO.Ne6. TTpoBenenre KaueCcTBEHHOM peakiuu Ha docdaT-uoH
U U3y4eHHUE TPU3HAKOB €€ IPOTEKAHUS.




36

Yrnepon, pacupocTpaHeHue B Ipupoe, Gusndeckue u
XUMHUYECKUE CBOUCTBA

37

OKCI/II[BI yriepoaa, ux (bI/ISI/ILIeCKI/IC M XMMHYECKHE CBOMCTBA.
DKOIOTHYECKHUE HpO6J’ICMBI, CBA3aHHBIC C OKCUIAOM YTIJI€poaa
av)

38

VYronbHas kuciota u e€ conu. JI.O. No7 [IpoBenenue
KaueCTBEHHOW peaKIMy Ha KapOOHAT -HOH U U3yYeHUE
MIPU3HAKOB €€ MPOTEKAHMS.

39

Uuctpykrax no Th. [Ipaktuueckas padora Ne 4 o Teme
"[lonyuenue yraekucioro raza. Kauectsennas peakuus Ha
KapOoHaT-HOH"

40

HepBOHa‘{aJ'ILHHe IOHATHS 00 OpPraHN4YCCKHX BCUICCTBAX KaK O
COCAUHCHUAX yTJICpOoaa

41

Kpemunii u ero coequnenus. JI.O.Ne§ I1poBenenue
Ka‘{eCTBeHHOﬁ peaKHI/II/I Ha CUJINKAaT-UOH I/II/I3y‘~I€HI/IC
MIPU3HAKOB €€ MPOTEKAHMUS.

42

Nuctpykrax o Th. Ne 5. Pemenue skcriepuMeHTanbHbBIX
3a7a4 no teme «BaxkHeme HeMeTaulbl U UX COEIUHECHUS»

43

0000menue 1Mo TreMe «BakHelIe HeMeTauIbl U UX
COEIMHECHUSD)

44

KonTponbnas pabota Ne3 mo teme «BaxHeiine HeMeTauibl |
WX COECIUHEHUSD)

45

OO011ast XapaKTepPUCTHKA XUMHUECKUX JIEMEHTOB — METAJIJIOB.
Mertamndeckas CBA3b U METAITMUECKAs! KPUCTAILITMUECKas
pemérka. Pusnyeckue cporictsa MeTayios. JI.O.Ne9
O3HakomIIeHHE ¢ 00pa3liaMi METaJUIOB M CIIABOB, UX
(U3UYECKUMU CBOWCTBAMH.

46

XVMHYECKUE CBOWCTBA METAIIIOB. DJIEKTPOXUMUYECKHUH s




HaIPSHKEHUN METaJIOB

O6H_[I/Ie CIIOCOOBI IMOJIYyYCHHUA MCTAJLJIIOB. CmutaBel. Beramcienus

47 110 YPAaBHEHUSM XUMHUYECKUX PEAKIUH, €CIIU OJUH U3
peareHTOB COACPIKUT IPUMECH.

48 [ToHsiTHE O KOPPO3UU METAIIIIOB

49 [llenounble METAJIIbI

50 OKCHUJIbI U TUAPOKCHUIBI HATPUS U KAJIUS
Illenouno3eMenbHBIC METAJLIbI — KaIbIMK U Maraui. JI.O.

51 Nel0 ITpoBeaeHue KaueCTBEHHBIX PEaKIUil Ha MOHBI (MarHusl,
KaJbIUsl), OMMCAHKUE IPU3HAKOB UX MPOTEKAHUS.

52 Baxneiimme coenuHeHNS KaIbIUI

53 O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN

54 JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHUS

55 Wucrpykrax no Th. Ipaktuueckas padora Ne 6 o teme
"YK€cTtkocTh BOJIBI M METOJIBI €€ yCTpaHeHus "

56 AnroMuHUH
AmMdoTtepHbie cBoiicTBa okcuaa u ruapokcua. JI.O. Nell

57 UccnenoBanue ampoTEpHBIX CBONCTB THAPOKCH 1A ATFOMUHUS
Y THAPOKCH/IA ITUHKA.

58 Kenezo

59 Oxkcuppl, runpokcuibl u conu xxenesa (I1) u xenesa (I10)
0O000menne u cucreMarn3amus 3Hauanii. JI1.O. Nel2

60 [IpoBeneHEe KaUECTBEHHBIX PEAKIIMI HA MOHBI IIMHKA, KeJie3a
(IT) u xene3a (III), mequ (1I), onucanne npu3sHAKOB UX
MPOTEKAHUS.

61 Nuctpykrax no Th. I[Ipaktudeckas padorta Ne 7. Permenue

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME «Baxneinne MeTalIbl B




HnX COCAUHCHU)

Brrancnenus no YPpaBHCHHUAM XUMHUYECCKUX peaKuHﬁ, €CJIn

62 OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKUT IPUMECH. 1
Brruncnenus MaccoBoil 10J1M BBIXO/A MPOIYKTa peakiuu
63 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
64 Konrponsnas padora Ne4 o teme «BakHelme MeTaibl U 1
UX COEIMHEHUS»
65 BemtecTBa 1 Marepuaiibl B IOBCEHEBHON AKU3HU YEJIOBEKA 1
66 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl 1
67 Postb XxuMuu B pemieHr# SKOIIOTHIECKUX MPOOIeM 1
68 PesepBubiil ypok. O60011IeHHE U CUCTeMaTH3alMsI 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiace/ Pymsuruc I'.E., ®enpaman @.I'., AKIimonepHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knace/ Pypsurtuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIECTBO
«3narenbctBo «IIpocBemieHuey

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I"., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnmonepHoe o61ectBo «M3narenbcTBo «IIpocBerenuey

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. https://rosuchebnik.ru/ -"IIpoceemenue" Kopnopanus Poccuiickuii yueOHUK

1. http://www.edsoo.ru — ExuHoe comepikanue o0mero oopazoBaHus

2. https://educont.ru/ - KaTtanor mugpoBoro o0pa3oBaTerbHOI0 KOHTSHTA.

3. http://school-collection.edu.ru/ - Equnas xosnekius @ poBeIX 00pa3oBaTeIbHBIX PECYPCOB.

4. http://www.hemi.nsu.ru/ - OCHOBBI XUMHUU. DINEKTPOHHBIA YICOHUK.

5. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti - OTKpbITBIN OaHK

3aJJaHui 110 €CTECTBEHHO-HAYYHOH IrPaMOTHOCTH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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