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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbI
OCHOBHOTO 0011ero oopazosanusi, mpeacraBieHHpx B PI'OC OO0, a Takke Ha OCHOBE
dbenepanbHO paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTIIIUHU MPETOojaBaHus
ydqeOHOTO mpenMera «XuMus» B 00pa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo XuMuM 1aéT MpENCTaBIEHUE O IENSIX, OOIIeH cTpaTeruu OO0y4YeHus,
BOCIIUTAHUS W  Pa3BUTHS OOYYAIOIIMUXCS  CPEACTBAMH  Y4eOHOrOo MpeaMera,
yCTaHAaBIUBaeT  00s3aTeNbHOE  MPEAMETHOE  COJEpKaHue,  MpeayCcMaTpUBACT
pacmpeneneHue ero 1o Kjiaccam U CTPYKTYPUPOBAHHE IO pa3iejiaM U TeMaM IPOrpaMMbl
0 XWMHH, ONpEISIIeT KOJUYCCTBEHHbIC U KAYCCTBECHHBIC XapaKTCPHUCTHKHU
coliepKaHUsl, PEKOMEHIIYEMYIO TIOCIEOBATEIIbHOCTh HW3YYEHUS XUMHH C Yy4ETOM
MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKKM Yy4eOHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYarOIIMXCs, ONMpeaesieT BO3MOKHOCTH MpEAMETa s
peanu3anuu TpeOOBaHWN K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOU
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, a Takke TpPeOOBaHHWHA K
pe3ylbraTaM 00y4eHHs XUMUY Ha YPOBHE IIeJIel H3yUueHHS MTPeIMeTa U OCHOBHBIX BHJIOB
y4eOHO-I103HABATEIIbHOM JIESITEIbHOCTH OOY4Yalollerocss IO OCBOEHUIO Yy4eOHOro
COJICpKaHUSI.

3HaHWe XUMHH CIIYKUT OCHOBOM JUIsi (POPMHUPOBAHUS MHUPOBO33PEHHS 00yYaIOIIEerocs,
€ro NpeACTaBICHUM O MATEpUAIBHOM €IWHCTBE MHpPA, BAXKHYK pOJIb HWrParoT
dbopMupyemMbie XUMHUEH TIPEACTABICHHUS O B3aMMOIPEBPANICHUSX DSHEPTHUH H 00
ABOJIIOIIMU BEIIECTB B MPHUPOJIE, O MYTSIX PEIICHUs TJI00ANIbHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOM M 3KOJIOTHUYECKOU
0€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHCHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET pealu3alii BO3MOXXHOCTEH Il camMopa3BuUTUS W (HOpMUPOBaHUS
KyJIbTYPBI TUYHOCTH, €€ 0011eH 1 QyHKIIMOHATFHOW TPAaMOTHOCTH;

BHOCUT BKJaJA B (QOPMUpPOBAaHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyarommxcsi,  HaBBIKOB WX  CaMOCTOATEJIBHOM  y4yeOHOW  JIeATEJIbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HCCIEAOBATENIbCKUX yMEHWH, HEOOXOJAMMBIX Kak B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(DECCHOHATLHOM NEeITeTbHOCTH;

3HaKOMHUT CO CNeUU(PUKOW HAyYHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOTO
B3IUIA/1a HA €IMHCTBO IIPUPOJABI M 4YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM JTAllOM B
(OopMHpPOBAaHNU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHMAM, K MPUPOJIC, K YETOBEKY, BHOCUT CBOH BKJIaJl B 3KOJOTHUYECKOE 0O0pa3oBaHUE
00yyJarommxcsl.

JlanHble HarpaBjeHUsI B OOyYeHUH XUMUU 00ECIIEUMBAIOTCS CIELM(PUKON COJIep KaHUs
y4eOHOro MpenIMeTa, KOTOPBIH SIBIsSIeTCS eAarornyecky aaliTuPOBaHHBIM OTPaKEHUEM
0a30BOIl HAYKM XUMHH HA ONIPEIETEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMsl OPUEHTUPOBAH Ha OCBOCHUE
00y4YaroIMUMUCS CUCTEMbl TIEPBOHAYATBHBIX MOHITUH XUMHWHU, OCHOB HEOPTaHUYECKOU
XUMUHU U HEKOTOPBIX OT/ACIbHBIX 3HAYMMBIX TTOHITHI OPTaHMYECKOU XUMUHU.

CtpykTypa cojiep>KaHus MPOrpaMMBbI 10 XUMUU C(POPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxona kK €€ wusyuyeHutro. ColiepkaHUE CKIIAJbIBA€TCSl W3 CUCTEMbl MOHSATUHA O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI MOHATUM O XUMHUYECKOU peakiuu. Oo6e
3TU CUCTEMBI CTPYKTYPHO OPTraHU30BAHBI MO HNPHUHIUITY MOCIEA0BATEIBLHOTO Pa3BUTHUS
3HaHUU Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepuoauyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUWU;
— YYEHHS O CTPOSHHUM aTOMa M XUMHUYECKOMN CBSI3H;

— IpeJICTaBIeHU 00 AIEKTPOIUTUUECKOM AUCCOIMAIIUN BEIIECTB B pACTBOPaXx.

Teopernueckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU ITOJTYUYEHHBIX M
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO YPOBHS K APYromy,
BBITIONIHAS (PYHKIIUKM OOBSCHEHHMS] ¥ TPOTHO3HPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOXXHOCTEHN MTPAKTUYECKOTO MPUMEHEHUS U MOJIYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CHOCOOCTBYET (POPMUPOBAHUIO TPEACTABICHUS O
XUMHAYECKOMN COCTABIISIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOMN IPUPOBI,
LIEHHOCTHOI'O0 OTHOIIICHUS K HAYYHOMY 3HaHUIO U METOJaM IIO3HAaHUs B Hayke. M3yuyenue
XUMHH TPOUCXOANT C IPUBJICUCHUEM 3HAHUH U3 paHee U3YyUCHHBIX yUeOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 kmacce» U «duznka. 7 Knace.

[Ipu M3ydyeHHn XUMUU TPOUCXOIUT (HOPMUPOBAHKE 3HAHUM OCHOB XUMHYECKOM HAYKH
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUSI, TPAKTUUYECKOMN JESITEIHLHOCTH YeloBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJbTYphl. 3a/1aua y4eOHOT0 peIMeTa COCTOUT
B (DOPMUPOBAHUM CHUCTEMbl XUMHUYECKUX 3HAHUW — BaXKHEUIIMX (PAKTOB, MOHATHM,
3aKOHOB M TEOPETUYECKUX TMOJIOKEHUH, JOCTYIMHBIX 000OIICHIIT MUPOBO33PEHYECKOTO
XapakTepa, sA3blKa HAyKH, B IPUOOIICHUH K HAYYHBIM METO/IaM MMO3HAHUS TPU U3yUEHUN
BEIIECTB U XUMHUYECKUX peakiuii, B (OPMHUPOBAHMM U Pa3BUTHUU MO3HABATEIBHBIX
YMEHUN U MX MPUMEHEHUWU B y4eOHO-TIO3HABATEIHHON M y4eOHO-UCCIIeN0BATEIHCKON



ACATCIbHOCTH, OCBOCHHH IIPpaBHJI 0e30macHoro O6paIHeHI/I$I C BCfIICCTBaMHU B
HOBCG}IHCBHOﬁ KU3HU.

[Ipu u3yuyeHun XMMHHU Ha YPOBHE OCHOBHOTO OOIIeT0 0Opa3oBaHMs BaKHOE 3HAYCHHE
npuoOpesd Takue 1eu, KaK:

— (hOopMUPOBAHNUE UHTEIIEKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMUIO,
COTPYJHHYECTBY, CAMOCTOSTEILHOMY MIPUHSATHUIO PEIICHUI, CTIOCOOHOM aJanTHPOBATHCS
K OBICTPO MEHSIOIUMCS YCIOBHSM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHUsI Ha CHUCTEMaTU4YeCKOoe MpHOOIIeHuEe OOydJaronmmxces K
CaMOCTOSITETIbHOM TO3HABAaTEJIbHOW JIEITEIbHOCTH, HAyYHBIM METOJIaM [O3HAHUS,
bopMHUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obOecrnieyeHue YCJIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYarOIIMMUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS W CAMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB
(KJTFOUEBBIX KOMMETEHIIMN ), UMEIOIUX YHUBEPCATHLHOE 3HAUCHUE JIJIS PA3JIMUYHBIX BUJIOB
NEeATEeNbHOCTH;

— ¢dopmupoBannue 001IelH (PYHKITMOHATIEHOW W €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B
TOM YHKCJIE YMEHUI OOBSCHATH U OLEHUBATH SBJICHUS OKPY KAIOUIETO MUPA, UCIIONb3YS
3HAHHUS W ONBIT, MOJYYCHHBIE MPU U3YUYCHUU XUMHHM, NIPUMEHSATH UX IMPHU PEUICHUU
npoOJieM B MOBCEHEBHOM >KU3HU U TPYJAOBOU NI€SITEIHHOCTH;

— ¢opMupoBaHue Yy OOYYarONIUXCS TYMaHUCTHYECKUX OTHOIICHWHA, TOHUMAaHUS
[EHHOCTH XHMHUYECKUX 3HAHMM I BBIPAOOTKHU DKOJIOTMUECKH 1EJIeCO00pa3HOTo
MOBEJICHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3I0POBbS U
OKpYXarolen NpUpOHON CPEbI;

— pa3BUTHEC MOTUBAIMK K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTaHUIO Ha OCHOBE YCBOEHUS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPOGUIIS M HATPABICHHOCTH JAIBHEHUIIIET0 00YUSHUSI.

OOGmiee yncao 4acoB, OTBEIEHHBIX JIJIsl U3YYCHUSI XUMHUHU Ha YPOBHE OCHOBHOTO OOIIIET0
oOpazoBanus, coctaBiser 136 yacoB: B 8 kiacce — 68 dacoB (2 waca B HEAEN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJENIO).



COJEPXAHME OBYUYEHUA
8 KUIACC
IlepBoHauya/JbHBIE XUMHYECKUE IOHATHS

[Ipenmer xumuun. Posib XMMHM B KM3HM 4Ye€JOBEKa. XMMHS B CUCTEME HayK. Tena u
BelecTBa. OU3nUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSAHUE BellecTB. [loHsTue
0 MeTojax TMO3HaHWsS B XUMUU. YWcThie BemecTBa M cMmecH. CIocoOBl pa3ieineHus
cMeceii.

ATOMBI U MOJICKYJIBL. Xumnaecknue 3jeMeHTh. CHUMBOJIBI XMMHYECKHX DJIEMEHTOB.
HpOCTBIC " CJIOKXHBIC BCIICCTBA. ATOMHO-MOHGKYJIHPHOC YUYCHUC.

Xumnueckas @opMmyna. BaleHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aToMmHas Macca. OTHoOcCUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10JIs1 XMMUYECKOTO 3JIEMEHTA B COEJUHEHNH.

KomnuectBo BemectBa. Mosib. MosnsipHas macca. B3auMocBsi3p KOIM4yecTBa, Macchl U
YHuCiia CTPYKTYPHBIX €IWHHMI] BemecTBa. Pacu€Tel mo dopmylaM XUMHUYECKHUX
COECIMHEHUM.

OU3NUECKUE U XUMHUYECKHUE SIBIICHUA. XUMHUUYECKAsl peakluss U €€ NMPU3HAKU. 3aKOH
COXpaHEHHSI MAacChl BEIIECTB. XUMHYECKHe ypaBHEeHM. Knaccudukamus XMMUYECKUX
peakimii (CoeTMHEHMS, Pa3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA).

XumuuecKkuii IKCHEPUMEHM.

3HAKOMCTBO C XMMHUYECKON MOCYAON, IpaBUIaMi pabOThHI B JIaDOpAaTOpUH U MIPUEMAMU
oOpaiieHust ¢ J1abOpaTOPHBIM OOOPY/IOBAHUEM, HM3y4YEHUE U OMUCaHUE (U3UUYECKHUX
CBOMCTB 00pa3l0B HEOPraHMYECKHUX BEIIECTB, HAOMIOJEHHE (PU3NUYECKUX (ILJIABJICHUE
BOCKa, TasHHE JibJIa, pAaCTUpPAHUE caxapa B CTYIKE, KAIEHUE M KOHJCHCAIUs BOJIbI) U
XUMUYECKUX (TOpEeHHE CBEYM, MPOKAIMBAaHUE MEIHON IPOBOJOKH, B3aUMOJCHCTBUE
Mena C KHUCJIOTOM) SBJICHHM, HAONIOJCHHE W OINKWCAaHWE NPHU3HAKOB MPOTEKaHUS
XUMHUYECKUX peakuui (pa3ioKeHue caxapa, B3aUMOJCHCTBHUE CEPHOM KHCIOTHI C
xjiopuaoM Oapusi, paznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoeiCTBHE
xene3a ¢ pactBopom coiu Menu (), m3yueHue cmocoOOB pas3fieneHus cMeceil: ¢
MOMOIIFI0 MarHuTta, (UIBTPOBAHUE, BBIMMAPWUBAHWE, TUCTUIUIANMS, Xpomatorpadus,
IPOBEICHUE OYUCTKU TOBAPEHHOM COJIM, HAOJIOJIEHHEe M OINHUCAHHUE Pe3yJbTaTOB
IPOBEJICHUS OMbITA, HJUTFOCTPUPYIOLIErO 3aKOH COXPAHEHUSI MACChI, CO3JJaHUE MOJENEH
MOJIEKYJI (IIIApOCTEPIKHEBDIX ).

BaxHeiue npeacTaBuTe/ I HEOPraHMYeCKUX BellecTB

Bo3gyx — cMmech razos. CocraB Bo3ayxa. Kuciopon — 371€MEHT U MPOCTOE BEMIECTBO.
Haxoxpaenue kuciopoaa B npupoje, GuU3M4ecKue U XMMHUUECKHUE CBOWCTBA (peakiuu



ropenusi). Oxcuppl. [Ipumenenue kucnopona. CrnocoObl TONYYEHHUS KHUCIOpPOJa B
nabopatopuu W TOpoMmbllieHHOCTH. KpyroBopor kuciopoaa B mnpupoae. O30H —
aJUIOTpoIHAs MOAUUKAIIS KUCIOpOoa.

TeroBoit 3(PppexkT XUMHUUECKOW peakIuu, TEPMOXUMHUYECKHE YPaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE PEAaKMH. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
ApPHUKOBOTO 3P deKTa, pa3pylIeHUE 030HOBOIO CIIOSL.

Bomopon — nsnemeHT M mpocToe BemiecTBo. HaxokaeHue Bojgopoja B MPUPOJE,
dbu3uYecKre U XMMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI monaydeHusi. Kuciorsl u
COJIH.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHEHUSIM.

®usnueckne CBOMCTBA BOABL. Boma kak pactBoputens. PactBopbl. HacelieHHbIE n
HEHACBIIIEHHbBIE PacTBOPHI. PacTBOpUMOCTH BelecTB B BoAe. MaccoBas 10J BelleCTBa
B pacTBOpe. XUMHUYECKHE CBOWCTBA BOABL. OCHOBaHM:A. Posib pacTBOPOB B NPUPOAE U B
KU3HU 4yenoBeka. KpyroBopoT BoAbl B IpUpOAE. 3arpsA3HEHnE NpuUpoaHbIX BoA. OxpaHa
Y OYMCTKA IPUPOAHBIX BOL.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcunpl. Knaccudukamuss oKCHIOB:
conmeobOpasyromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIE) W HECcoJIeo0pa3yroIue.
Homenknarypa okcuoB. @U3NUECKHE U XUMHYECKUE CBOMCTBA OKCUAOB. l[lonmyueHue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. PU3NYECKHE W XHMHUYECKHE CBOWMCTBA OCHOBAHUU.
[Tomyyenne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. usndeckre 1 XuMUIECKUE
cBoucTBa KUCIOT. P aktuBHOcTH MeTaisioB H. H. bekerosa. [lonydyenune kucior.

Conn. Homenkiarypa coneit. ®u3nyeckue 1 XuMU4eCcKue cBorcTBa conen. [lonmyuenune
COJIEH.

['eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPTaHUYECKUX COETMHEHUI.
Xumuueckuii IKCnepumeHnm:

Ka4yeCTBECHHOE OTIPE/ICIICHNE COIeP KaHMsI KHCIOPO/ia B BO3AyXe, MOyYCHHE, COOMpaHue,
pacro3HaBaHHUE U H3yUYEHUE CBOMCTB KUCIOPO/1a, HAOIIOCHIE B3aUMOICHCTBHUS BEIIECTB
C KHCIIOPOJIOM U YCIIOBHS BO3HMKHOBEHHMS M TIPEKpalleHHs TOpeHHs (moxapa),
O3HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB M ONHCAaHUE WX CBOMCTB, MOIy4YCHHE, COOMpaHUE,
pacrno3HaBaHHE U M3YYCHHE CBOMCTB BOJOPO/a (TOPEHUE), B3aNMOICHCTBIE BOIOPOIA C
okcugoM wmeau (I1) (BO3MOXXKHO UCIOJIB30BAaHUE BHJIEOMATEPHANIOB), HAOIIOJCHUE
00pa3IoB BELIECTB KOJUYECTBOM | MOIb, HCCIEIOBaHUE OCOOEHHOCTEH PacTBOPEHUS



BEIIECTB C PA3JIMYHONW PACTBOPUMOCTBIO, MIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHUE BOJBI C METaJUIAMU
(HaTpueM U KaybllueM) (BO3MOXKHO MCIOJIb30BAHUE BUEOMATEPHAIOB), UCCICIOBAHNE
00pa3ioB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIONCHHE W3MCHCHUS
OKpPACKHU HHJIMKATOPOB B PacTBOpax KHUCIOT W ILEJIOYEH, U3YyUYEHUE B3aMMOJICHCTBUS
okcuna menu (II) ¢ pactBopoM cepHOM KHCIOTBHI, KUCJIOT C MeETajlaMH, pPEaKIHi
HEUTPAIN3ALINY, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BHITCCHEHUE OJTHOTO METAaJIa
JIPYyTUM W3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BaxkHeiue
KJIACChI HEOPTAHUYECKUX COCTUHEHUI.

IHepuoanuyeckuii 3akoH u Ilepuoauueckas cucrema xumMudeckux djaemenros 1. U.
MenpesieeBa. CrpoeHue aromMoB. XHMUYeCKast CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIEC PEeAKIIUN

[lepBble TOMBITKH KJIACCU(PHUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U [IETIOYHO3EMEbHbIE METAIIJIbI, TAJIOT€Hbl, HHEPTHBIC
ras3sl). DJIEMEHTHI, KOTOpbIe 00pa3zytoT aM(pOTepHbIE OKCUIBI U TUIPOKCH/IBL.

[Tepuonnueckuit 3akoH. llepmomnueckass cucrema xumudeckux sneMeHToB [[. U.
MenneneeBa. Koporkonepuoanas u aiuHHOnepuonHas ¢opmel [lepuoanueckoit
cucTeMbl xumuueckux 3eMeHToB . 1. Menneneea. [lepuoas! u rpynmel. @usndeckui
CMBICJI IIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX sjuep. WM3otombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUYECKUX AneMeHTOB [lepuonnueckoi
cuctembl JI. M. MenneneeBa. XapakTepucThKa XUMHUYECKOTO DJIEMEHTa IO €ro
nosiokennto B [lepunoanueckoii cucreme /1. I. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaJlyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAIUNINYECKHUX
Y HEMETAJIMYECKUX CBOMCTB IO TPYIIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproguyeckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB
IUI pa3BUTHUA HAyKU U npakTuku. [[. 1. MenaeneeB — y4€HbIN U IpakIaHUH.

Xumuyeckass  cBsi3zb.  KoBasieHTHast ~ (MOJisipHAasi U HEMOJIsIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKHCIMTEIBLHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomeccsl
OKHUCJIEHUA U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuMenm:

U3ydeHHe 00pas3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBHE THIPOKCHIA
IIMHKa C pacTBOpaMU KHUCJIOT U IIeJI0YeH, MPOBEJACHUE OMBITOB, HLIIOCTPUPYIOIINX
OpUMEpPbl  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX ~ peakuuil  (FrOpeHue,  peakluu
pa3JIoKEHUsI, COCTUHEHUS ).



Mesxcnpeomemmnuwie ceasu

Peanmaum{ MCIKIIPCAMCTHBIX CBSI3EM IIp1 U3YUYCHHUH XNMHUHU B 8 KJacce OCYHICCTBIIACTCA
4cpe3 HCIIOJIb30BaAHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H HOHHTHﬁ,
ABIIAIOIHUXCA CUCTCMHBIMU IJIs1 OTACIIBHBIX MMIPEAMETOB €CCTCCTBECHHO-HAYYHOI'O IIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4HbIM (akT, rumore3a, TEOpHUs, 3aKOH,
aHajgu3, CHHTE3, KiIacCU(UKAIUs, TEPHOJUYHOCTh, HAOJIOJICHUE, DSKCIICPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE.

®dusnka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJI, H30TOIIHI,
PaIOaKTUBHOCTh, MOJIEKYIa, OJJICKTPUUYCCKUI 3apsija, BEHIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, ra3, (PU3WYCCKHUE BEIWYUHBI, CIUHUIIBI H3MEPCHUS,
KOCMOC, ITaHETHI, 3BE3/161, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdhepa, MUHEpabl, TOPHbIE TOPOAbI, IOJE3HBIE
UCKOIAaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC
BeuecTBo U XUMHYECKasi peakuus

Ilepnognueckuit 3akoH. llepumonmueckas cucrema xumudeckux syemeHToB I .
Menpaeneea. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX NEPUOOB, KAJIM, KAJIBLMS U UX COEUHEHUN B COOTBETCTBHUHU C
IIOJIOKEHHUEM JIEMEHTOB B [leproanueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BelIecTBAa: BUAbI XUMHYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEMETKM U BHUIA
XUMHUYECKOU CBSI3H.

KJ'IaCCI/I(I)I/IKaHI/I}I N HOMCHKJIATypa HCOPTraHHUYCCKHX BCHICCTB. XHUMHYECKHE CBOMCTBA
BCHICCTB, OTHOCAIIUXCSA K PA3JIMIHBIM KJIaCcCaM HCOPIraHNMYCCKUX COCHHHGHHﬁ,
ICHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB.

Krnaccudukanus XuMHUECKUX peaKIMi M0 pa3IU4HbIM MpU3HAKaM (10 YUCITY U COCTaBy
YYacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIJIOBOMY 3P (DEKTY, 0 U3MEHEHUIO CTENEHEN
OKHUCJIEHUS XMMMUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO KaTajau3aTopa).
DK30- ¥ SHAOTEPMHUYECKHUE PEAKLINNA, TEPMOXUMUYECKUE YPABHEHNS.

[Tonsitne o ckopocTn XUMHU4YECKOr peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHe 0 TOMOTEHHBIX B T€TEPOTeHHBIX peakiusix. [loHsTHe 0
katanmuze. [loHaTne o XuMHuueckoM paBHOBecHd. DaKTOPHI, BIMSIONIMNE HA CKOPOCTH
XUMUYECKOHN PEaKIuH 1 MOJ0KCHUE XUMUYIECKOTO PAaBHOBECHSI.



OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIINH, SJECKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIBHOMN peaKIuu. CocraBnienue ypaBHEHUI OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUH C UCIOJIB30BAHIEM METO/Ia AJIEKTPOHHOTO OallaHca.

Teopus dIEKTPONTUTUUECKON JUCCOLMALIAN. DIECKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MexaHNU3M JIMCCOIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMHU XUMHUUYECKON CBSI3H.
Crenenb qucconuanuu. CUibHBIC U CJIa0bI€ JIEKTPOIUTHI.

Peakiiuu nonHoro oomeHa. Y ciioBus NpOTEKAHUS PEAKIIUA HOHHOTO 0OMEHa, TIOJIHBIE U
COKpalllEHHbIC MOHHBIE YpaBHEHHUs peakuuii. CBONCTBA KUCIOT, OCHOBAHUM U COJIEH B
CBETE MpeCTaBICHUI 00 IIEKTPOIUTUUECKON uccormalui. KauecTBeHHbIC peakIiny Ha
WOHEL. [loHSITHE O TUAPOIIN3E COJEH.

XumuuecKkuii IKCHEPUMEHM.

03HAKOMJICHHE C MOJICNISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HEMETa/uIoB (rpaduta U anMasa), CIOXKHBIX BEHIECTB (XJIOpUAa HATpHsl),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHYECKOW PEaKIUd OT BO3JACUCTBUS
pa3IMUHBIX (DAKTOPOB, HCCIEIOBAHHUE AIIEKTPONPOBOJIHOCTH PACTBOPOB BEIECTB,
mporecca TUCCOIMAIIN KUCIOT, IIeI0Ye M cosield (BO3MOKHO HCITOJIb30BAHUE BHJICO
MaTeprajoB), IPOBEJCHNE OIBITOB, MJUTIOCTPUPYIOIMINUX MTPU3HAKHA MPOTEKAHUS PEAKIIUMA
HOHHOTO oOMeHa (0Opa3oBaHHE OCaJiKa, BBIJICICHHE T'a3a, 00pa30BaHUE BOJIBI), OTIBITOB,
WUTIOCTPUPYIOITUX TIPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIUil (FrOpeHue,
peaKkIuu paslIoKEHUs, COCIWHCHHS), paclo3HaBaHWE HEOPraHWYECKUX BEIIECTB C
TIOMOIIBI0 KAYECTBEHHBIX PEaKIIUi HAa MOHBI, PEIICHUE SKCTICPUMCHTAIIBHBIX 3a/1a4.

HemeTajibl 1 X COeTMHEHHUS

O6miast xapakTepuctuka rajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIE
crenenu okucieHust. CTpoeHue U Pu3nvecKue CBOMCTBA MPOCTHIX BEIIECTB — raJOT€HOB.
XYUMHUUYECKHE CBOMCTBa Ha TpUMEpe XJopa (B3aUMOJEHCTBHE C METaJNIaMH,
HEMETAJJIaMH, 1Ieao4amu). XiopoBogopod. ComnsiHasi KUCIIOTa, XMMUYECKUE CBOMCTBA,
MoJy4YeHue, npuMeHeHue. JleicTBue xjaopa U XJIOPOBOJOPOIa HA OPraHU3M YeJIOBEKa.
Baxnenmme Xa0puabl 1 UX HaAXO0XKJICHUE B IPUPOJIE.

O6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUsT aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue 1 Gpu3nyecKue CBONCTBA MPOCTHIX BELIECTB
— KHUCJIOPOJia U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE
cBoiicTBa ceprl. CepoBOIOPOA, CTpOEHHUE, GPU3NUECKUE U XUMUUECKHE cBOMCcTBA. OKCHIBI
Cepbl KaK MpPEJICTAaBUTENN KHUCIOTHBIX OKCuAOB. CepHas KucioTa, (U3NYECKUE U
XMMUYECKHE CBOMCTBA (O0IIME KaK MPEACTABUTENS Kiacca KUCIOT U cHelupUUYECKue).
XUMUYECKHE pEeaKlUH, JIeKAIIMe B OCHOBE IPOMBIIUIEHHOTO Croco0a MOoIydYeHus
cepHoOU KucnoThl. [IpuMeHenne cepHoit KUCI0Thl. CONM CEpHOM KUCTIOThI, KAY€CTBEHHAS
peakuus Ha cyib(haT-noH. Haxoxienue cepbl U e€ coeAMHEHUH B TpUpoie. XUMHUUECKOE



3arpsA3HEHHUE OKPYXAIolIe cpelbl COECIUHEHUSIMH cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHUS.

OO6mrast xapakrepuctuka siemMeHTOB VA-Tpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHBIEC CTCTICHU OKHUCIICHHS. A30T, pacClpoCTpaHEHUE B TpHUpojae, GU3ndecKkue u
XUMHUYecKkrue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, ero (Qu3snyeckue u
XUMHUYECKHIE CBOWCTBA, MOJTydeHne U npuMeHeHne. Coilu aMMOHUS, X (QU3HUYCCKUC U
XUMUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHass peakuuss Ha HOHBI aMMOHMUSIL.
A3oTHas kuciora, e€ moigydeHune, (pu3ndecKkre W XMMUYECKHe CBOMCTBa (00Imue Kak
IpeICTaBUTENs KJlacca KUCIOT U crienuduieckue). Mcnoap3oBaHrue HUTPATOB U COJeH
aMMOHHUSI B KA4eCTBE MHHEPAIbHBIX yIOOpeHuil. XUMHUYECKOE 3arps3HEHUE
OKPYKaIOIIeH Cpebl COCTMHCHUSIMU a30Ta (KUCJIOTHBIC JTOXKIH, 3arpsi3HCHHUE BO3yXa,
o4BBI U BOA0EMOB). Docdop, autorponHbie Moaudukanuu Gocdopa, husndeckue u
xumuueckne cpoiictBa. Okcun dochopa (V) u dochopHas kuciora, GuUIecKue U
XUMHUYECKUE CBOWCTBa, moaydeHue. MHcmonb3oBanue ¢ochatoB B KayecTBe
MUHEPAIbHBIX YI0OpEHUM.

Obmas xapakrepuctrka 31eMeHTOB |VA-rpymmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTETICHW OKWUCICHUSA. YTJIEPOJ, aUIOTPOMHBbIE  MOoAu(UKaINH,
pactpocTpaHeHUE B TpHUpOjaE, (PU3NUYECKHE M XHUMHYECKHE CBOWCTBA. AmcopOrms.
Kpyrosopot yriepoaa B npupojse. Okcuabl yriiepoaa, ux QpuU3nyeckue u XUMUYECKUE
CBOMCTBA, ACHCTBHE HA KUBBIC OPTaHU3MBI, TIOJYYCHUE U IPUMEHECHHUE. DKOJIOTHICCKUE
poOJieMbl, CBsI3aHHBIE ¢ OKcUIoM yriepoaa (1V), rumoresa rio0aibHOTO MOTEIICHUS
KJIUMaTta, MapHUKOBBIA d(dekr. YrompHas KuclIoTa U €€ colu, UX (PU3NYECKHe U
XUMUYECKHE CBOMCTBA, TIOJyYCHHUE ¥ TprMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. VMcnons3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH U CEIIHCKOM
XO3SIICTBE.

[TepBoHavanbHBIE MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAK O COSAMHEHUSX yTiaepoa
(MeTaH, 9TaH, TWIEH, alleTUIICH, 3TaHOJI, TJIUIEPUH, YKCyCcHasi KucioTa). [Ipuponnbie
UCTOYHUKH yTIIEBOJOPOAOB (YroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI KX MEPepadOTKH
(OeH3MH), UX pOJb B OBITY M MPOMBINUICHHOCTH. [loHATHE O OMOTOTUYECKH BaKHBIX
BEILIECTBAX: KUpax, OesKkax, yrieBoJax — U UX POJv B )KM3HU YeJIoBeKa. MatepuaibHOe
€MHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCAUHECHUM.

KpemHunii, ero ¢usnueckne M XHUMHYECKHE CBOMCTBA, MMOJY4YEHUE U TPUMEHEHUE.
Coenunenust kpeMmuus B mpupoje. O0mue npeacrapienus 06 okcune kpemuans (1V) u
KpeMHUeBOU Kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiiimme cTpouTeNnbHble MaTepHalibl: KepaMHKa, CTEKJIO, IIeMEHT, O€TOoH,
xene300eToH. [IpobiieMbl 0€30MaCHOrO MCIOJIB30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEAHEBHOM JKU3HU.



Xumuueckuii Ikcnepumenm: u3ydeHue oOpa3oB HEOPraHUYECKUX BEILECTB, CBOWCTB
COJITHOM KHCIIOTBI, TIPOBEJICHHE KAUYEeCTBEHHBIX pEaKIUHd Ha XJOPUI-UOHBI U
HAOJIIO/ICHHE TPU3HAKOB HX TMPOTEKAHUs, OMbBITHI, OTpaxkaroume (GU3NYecKue u
XUMHUYECKHUE CBOWCTBA TajJOr€HOB W HMX COEIMHEHHHA (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C oOpaslamMu  XJIOpPUAOB  (TaJIOT€HHJIOB),
O3HaKOMIJIEHHE C OOpasliaMu cepbl U €€ COCAMHEHUSAMH (BO3MOXKHO MCIIOJIb30BAHHE
BUJICOMATEpUATIOB), HAOJIOJCHUE Tpollecca OOyriMBaHUsI caxapa TMOJ JIeUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YUYEHUE XUMHYECKUX CBOMCTB pa30aBlIieHHON
CEpHOM KUCJIOTHI, MPOBEACHUE KAaU€CTBEHHOW PEaKIMU Ha CyJIb(paT-UOH U HAOIIOEHUE
npu3Haka e€ MpoTeKaHus, O3HAKOMJIEHHE ¢ (U3MYECKUMH CBOMCTBaMH a3ota, pocdopa
U UX COeAMHEHUI (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u pochOopHBIX yI00peHUH, MoyueHue, cCoOOMpaHue, paclio3HaBaHUE U U3yYCHUE CBOICTB
aMMHUaKa, TpOBEJIEHNE KA4YeCTBEHHBIX peakiuii Ha MOH amMMOHHS U (ochar-uoH u
VU3y4YECHUE NMPU3HAKOB UX MPOTEKAaHUS, B3aUMOJCUCTBHE KOHUIEHTPUPOBAHHON a30THOU
KHUCIIOTBI C MEZbI0 (BOBMOXHO MCIOJIb30BAHUE BUACOMATEPUAIIOB), U3YUEHUE MOJIeTe
KPUCTAUNIMYECKHUX PEMETOK amMasa, rpadura, ¢pyinepeHa, 03HaKOMIIEHUE ¢ TIPOIIECCOM
a7copOIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIéM U yCTPOHCTBOM
IPOTHBOrasa, MojxyyeHue, Cooupanue, pacro3HaBaHUe U U3yUYEHHE CBOMCTB YTIEKUCIOTO
ra3a, poBEJCHUE KAYECTBEHHBIX PEAKLM Ha KapOOHAT M CHUJIMKAT-HOHBI U U3y4YEHUE
OPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  NPOAYKIMEH  CUIIMKATHON
IMPOMBIIIJIEHHOCTH, PEIIEHUE OHKCIEPUMEHTANbHBIX 3a7ady 1o Teme «Baxueiiune
HEMETAJUIbl U UX COCAUHEHUS.

MeTa/iibl 1 X CoOCANHCHUA

OO0miass XapakTepUCTHKAa XUMHUYECKUX DJEMEHTOB — METANIOB HAa OCHOBAaHHMHM HX
nojoxeHus B llepuonnueckon cucreMe xumuueckux aneMeHToB J[. 1. Menneneesa u
ctpoeHus atomoB. CTpoeHue MeTauioB. MeTajuiMdeckass CBsI3b M METajuIM4ecKas
KpUCTAJUTMYECKass pemeéTka. OJEKTPOXMMHUUYECKUM PpsJ  HaNpsHKEHWM  METasljIoB.
dusznvecKkue 1 XuMUIeckue cBocTBa MmeTauioB. OO0IIMe CrIocOObl MOJTYYEHUS METAIIOB.
[ToHsaTHE O KOPPO3UU METAIOB, OCHOBHBIEC CIIOCOOBI 3aIIMThI MX OT KOppo3uH. CIlIaBbI
(cTanp, 9yTyH, JIOPATIOMAHAN, OPOH3a) U UX PUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilemounble MeTaIUIBL: MOJIOKEHHE B [leprnoandeckor cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE MX aTOMOB, HaxoxacHue B npuponae. duszudeckue u
XUMHUYECKHEe CBOMCTBA (Ha TpuMepe HAaTpus U Kajus). OKCUIBI U TUIPOKCHUIBI HATPUS U
kanus. [[puyMeHeHne menoYHbIX METAJUIOB U UX COCAUHECHUM.

[IlemoyHO3EMENBHBIE METAUIBI MAarHUM M KalblMHM: moJsiokeHne B Ilepuommyeckon
CHUCTEME XUMHUYECKHUX 31eMeHTOB /1. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B npupone. OU3NYECKUEe U XUMHYECKHE CBOWCTBA MAarHus W Kaublusa. BaxnHewnmme



COCAMHEHUS KaJbIUs (OKCHI, THAPOKCHMI, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
yCTpaHEHHUHI.

AmomuHnuii: nonoxenue B Ilepuognueckoil cucreme XuMudeckux snemeHToB [l U.
MenpeneeBa, CTpOEHHUE aTOMa, HAXOXJeHUE B mpuponae. Ouzndyeckue U XUMUYECKUE
CBOMCTBA aMIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHIA U TUAPOKCH 1A ATFOMUHHUS.

Keneszo: mnomoxenue B Ilepuommueckor cucreme xumuueckux snemeHTtoB 1. U.
MenpeneeBa, CTpOCHUE aTOMa, HaXOXJeHUE B mpupoje. duzndyeckue U XUMHUYECKUE
cBoMcTBa keneza. Oxkcupl, ruapokcunsl U conu xenesa (1) u xenesza (111), ux cocras,
CBOWCTBA U NOJIyYCHHE.

Xumuueckuii IKCnepumenm:.

O3HAKOMJIEHHE ¢ oOpasllaMy METaUIOB W CIUIaBOB, MX (U3MYECKUMHU CBOWCTBAMH,
U3y4eHHWE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXXHO  HCIIOJI30BaHHE
BUJIEOMATEPUATIOB), 0COOCHHOCTEN B3aUMOJIEHCTBUS OKCH/IA KaJIblIUs M HATPUS C BOJIOU
(BO3MOJKHO HCITOJIb30BAaHNE BHICOMATEPHAIIOB), UCCIICTOBAHNE CBOMCTB KECTKOM BOJIHI,
mpoliecca TOpeHus JKele3a B KUCIOPo/ie (BO3MOKHO HCTIOIb30BaHUE BUIEOMATEPHAIIOB),
IIPU3HAKOB MTPOTEKaHUS KAYECTBEHHBIX PEAKITUI Ha MOHBI: MarHUsI, KAJIBIIHS, ATFOMUHUS,
nuHka, xeneza (1) u xeneza (I11), menu (1), HaGmrogeHre M omucaHue MPOIECCOB
OKpallIuBaHUs TUIAMEHH MOHAMU HATpHs, KaJlusg U KajbIus (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHS W
TUAPOKCHIA IIMHKA, PEIIEHHWE HKCIEePUMEHTAIBHBIX 3a7ady 1Mo Teme «Bakuelmme
METAJTBI M KX COCTMHCHHUSI.

XuMus M OKpPYKAOLIAA cpeaa

BemecTBa n MaTepuaibl B MOBCEIHEBHOM KU3HU YEJIOBEKA. be3onmacHOe NCoIb30BaAHUE
BEILIECTB U XMMUYECKUX peakiivii B ObITy. [lepBas moMoIIs npu XMMUYECKUX OKOrax U
OTpaBJICHUSIX.

XUMUYECKOE  3arpsi3HEHHE  OKpyXKaromel cpeapl  (mpedenbHas — JOMyCTHMAs
KOHIIeHTpanusi BemecT, gainee — [1JIK). Ponp Xumum B peIIEHUH HKOJIOTHYECKUX
npooseMm.

XumuuecKkuii IKCnepumenm:
H3yueHue 00pa3lioB MaTepUalioB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJUMEPHBIC MaTepUAIbI).
Mesxcnpeomemnuwle ceasu

Peanuzanus MexXnpeIMEeTHBIX CBA3EH MPU U3YYEHUH XUMUHU B 9 KIIACCE OCYIIECTBIISIETCA
Yyepe3 HUCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK W TOHSTHH,
SIBJISIFOIIIUXCSL CACTEMHBIMH JJISI OTJICJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSATHUS: HAY4YHBIM (DaKkT, THMOTE3a, 3aKOH, TEOpus,
aHajgu3, CHUHTE3, KiIacCU(pUKaALUs, TEPUOJUYHOCTh, HAOJIOJICHUE, DSKCIICPUMEHT,
MOJIETMPOBaHUE, M3MEpPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIA 3(PEKT, TEXHOIOTHs,
MaTepuabl.

®dusmka: Marepus, aTroM, OJJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIbI,
PagMOaKTUBHOCTh, MOJIEKYJa, dJICKTPUICCKUN 3apsl, MPOBOAHUKHU, MOTYyIPOBOIHUKH,
JUDJICKTPHUKH, (OTOIIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PAaCTBOPHMOCThb, KPHUCTALUIMYCCKAs PEMIETKA, CIUIaBBI, (HU3UYCCKHE
BCJUYHMHBI, CIAWHHUIIBI H3MEPEHHs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Comnnre.

buonorus: dotocunres, npixanue, ouochepa, sKocucTeMa, MUHEpaAIbHbIE YI00pEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEJbHBIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpabl, TOPHBIE TOPOJABI, TOJE3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIBTaThl OCBOCHUS IMPOTPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B XOJ€ OOyYCHHs] XMMHUU B CIAWHCTBE YYeOHONH W BOCIHTATEIHLHOMN
JESTENHPHOCTHA B COOTBETCTBHUH C TPATUITMOHHBIMA POCCUHUCKUMHE COITMOKYIBTYPHBIMU U
JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, IPUHATHIMH B 0OIIIECTBE ITPaBUIaMU 1 HOPMaMH
MOBEJICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATH3AITAN
o0y4Jarommxcs.

JInyHOCTHBIE pe3yNbTaThl OTPa)k)alT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACHIMPECHUE OMbITA ACATECIBHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HaCJe/I1I0, TOHUMAaHUS 3HAYCHUSI XUMUUECKON HAyKH B )KU3HH COBPEMEHHOTO
oOlIECTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpManuend o MepeaoBbIX
JAOCTIKEHUSIX U OTKPBITUAX MHUPOBOU U OT€YECTBEHHON XUMUH, 3aHHTEPECOBAaHHOCTH B
HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHNUS] O COUMAIBHBIX HOPMAX M MPAaBWIAX MEXIUYHOCTHBIX OTHOILIECHHUH B
KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIEeI0BATENbCKOM, TBOPUECKON U APYTHX BUAAX AESITEIBHOCTU, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOW  JIEATENBHOCTH  IPH  BBINOJIHEHUH  Y4YEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUU YU4EOHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHUIO M B3aUMOINOMOLIM B MPOLECCE 3TOU
y4eOHOU JesATEIbHOCTH, TOTOBHOCTH OLEHMBATh CBOE IMOBEJEHHE M IOCTYIKH CBOUX
TOBapHIlE C MO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHUPOBO33PEHUYECKHE TPEJICTABIECHUS O BEUIECTBE M XHMHYECKOM peakuu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABIIIOIINE OCHOBY
JJI1 TIOHMMAaHHUS CYIIHOCTH HAy4yHOM KapTUHBI MHUpa, MPEICTaBICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPObL, B3aUMOCBS3X YEJIOBEKA C IPUPOIHON Cpesoit, o
POJIM XMMUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;



II03HABATEIbHBIC MOTHUBBI, HAIIPaBJICHHBIC HA IOJy4Y€HUE HOBBIX 3HAHUU IO XUMWH,
HE00X0AUMBbIE IS 00bSICHEHUS HA0JF01aeMbIX IMPOIIECCOB U SABJIICHUM, TO3HABATEIILHOM,
MH(OPMAIMOHHON U YUTATENBCKON KYJIbTYPhI, B TOM YUCJIE HABBIKOB CAMOCTOSTEIbHON
paboThI C yueOHBIMU TEKCTAMH, CITPABOYHON JIUTEPATYPOU, TOCTYTHBIMA TEXHUYECKUMU
CpeacTBaMHU MH(QOPMAIIMOHHBIX TEXHOJIOTHU;

WHTEpeC K 00YUYEeHMIO U MO3HAHUIO, JIIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHON M HCCICAOBATEILCKOW JEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTH ¥ YPOBHS OOYYEHHsI B TalIbHEUIIIEM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 30POBBIO,
YCTaHOBKHU Ha 370POBBIN 00pa3 ®U3HHU, OCO3HAHUE MOCIIEACTBUI U HEMPUSATUE BPEIHBIX
NpPUBBIYEK (YyHNOTPEOJEHUS] aJIKOroJis, HAapKOTUKOB, KYpEHHUs), HEOOXOJIMMOCTH
coOI0/IeHUs TpaBuil O€30MACHOCTU MPHU OOpAIlleHHH ¢ XUMUYECKUMH BEIIECTBAMHU B
OBITY U peajbHOU KU3HU;

5) TpyA0OBOro BOCIIHTAHUS:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO MTpodeccuii u TpyAa pa3iudyHOro poja, yBaKeHHUE
K TPYZy W pe3yjbTaTaM TPYJOBOM JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS
NPEJIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIA BHIOOP WHAMBUAYAJbHON TPAEKTOPUHU
IPOAODKEHNs 00pa30BaHUs ¢ YUETOM JIMUYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XUMUH,
OOLIECTBEHHbIX HMHTEPECOB MW  MOTPEOHOCTEH, yCHEmHOW mnpodecCHOoHATbHON
JESITEILHOCTY W PAa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb aJalTUPOBAThCS B
npodeccuoHaNbHOM Cpele;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UICTOYHUKY JKU3HU HA 3emiie,
OCHOBE €€ CyIleCTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (PH3UYECKOMY M ICHUXUYECKOMY
3]I0pOBbIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS MpaBUil O€30MaCHOIO MOBEACHUS MPHU
paboTe ¢ BeuecTBaMu, a TAKXKE B CUTyaIUsIX, yTPOKAIOIINX 3J0POBBIO U )KU3HH JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTHh 3HAHUA, MOJY4YaeMble MPU W3YUYEHUU XUMHUH, IJIs1 PEIICHHUS
3a7a4, CBSI3aHHBIX C OKPYXKAOIIEH NPUPOJHOM CpeNoOW, Uil THOBBILICHHS YPOBHS
HKOJIOTHYECKOM KyIbTYpbl, OCO3HAHMS TTI00AILHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM
U NyTEd MX PEEHHUS MOCPEACTBOM METOJOB XHMHUHU, IKOJOTMYECKOTO MBIIUICHUS,
YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIBbHON, KOMMYHUKATUBHON U COLIMAJILHOU
IPaKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B coctaBe mertampeaMeTHBIX PE3yJbTAaTOB BBIACISIIOT 3HAYUMBbIC JJIE (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHbIC TOHATUS (3aKOH, TEOpPHs, MPUHIIUII, TUMOTE3a, (akT,



CUCTEMA, ITPOLIECC, SKCIIEPUMEHT U JIPYro€.), KOTOPHIE UCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHbIX YYEOHBIX MpPEJAMETaX W IMO3BOJSIOT HAa OCHOBE 3HAHWI M3 3TUX MNPEIMETOB
dbopMHpOBaTh MPECTABICHUE O LIETOCTHOW HAYYHOU KapTUHE MHUpA, U YHUBEpPCAJIbHbIE
yueOHble neWcTBUA (TMO3HABAaTEIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOPHIE
o0ecnieunBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U
OCYULIECTBJICHUIO y4€OHOM AESITEIIbHOCTH.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornueckue 1eiicTBUA:

YMEHHSI MCIHOJIb30BATh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOCHHUH 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKHX IOHATHH (BBIIEIATH UX XapaKTEpHbIC NPHU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JAPYTMMH HOHATHUSMHU), HCIOJIB30BATh MOHITHS IS
OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUW, BHIOMPATh OCHOBAaHUSA M KPUTEPUU IS
KJIaCCU(UKALMU XHMHUYECKUX BEIIECTB M XHUMUYECKUX pEaKUui, YyCTaHaBJIUBATb
IPUYUHHO-CJIEICTBEHHBIE CBS3U MEXIy OOBEKTaMHM H3Y4YEHHs, CTPOUTH JIOTMUECKHE
paccyxJeHus (MHIYKTUBHbIC, JEAyKTUBHBIE, IO aHAJIOTWH), JeJlaTb BBIBOABI U
3aKJIIOYCHUS;

yMEHHUE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIETH, HCIOJIb3yEeMble B XHMHH, MPEeOOpPa3OBBIBATH
IIMPOKO MPUMEHSEMBIE B XMMHHU MOJICIbHBIE TMPEACTABICHUS — XUMHYECKHI 3HAK
(cuMBOJI BNIeMEHTa), XUMHU4Yeckasi (opMmyJia U ypaBHEHHE XUMUYECKON pPEakiuu — MPU
pelieHn yuyeOHO-TI03HaBaTEbHBIX 33/1a4, C YUETOM 3THUX MOJICJbHBIX MPECTABICHUM
BBIBJSITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XMMHYECKUX PEAKIHMi, BBIABISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MIPOTUBOPEYMS B U3YyUAEMBIX MPOLIECCAX U ABJICHUSX.

Ba3oBnle ucciienoBarejbcKue 1eCTBUA.

YMCHUC HCIIOJIB30BATH ITIOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITIO3HAHUA, a
TAaKKC B KQ4CCTBC OCHOBBI JId Cl)OpMI/IpOBaHI/DI TAIIOTE3bI 11O IMPOBEPKE NPABUIIBHOCTHU
BBICKA3bIBACMBIX CY)KI[GHI/H?I;

NPUOOPETEHNE ONBITA MO MJIAHUPOBAHUIO, OPTAHU3ALMU U MPOBEACHUIO YUYEHUUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJAOM IpOIecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €r0 pe3yJbTaT, (HOPMYJIUPOBaTh 000OILEHHS U BEIBOABI 110 pe3ybTaTamM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOJIEIaHHOM padoTe.

Pabora c nnpopmanueii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH M WHTEPIPETUPOBATH HHGOPMAIMIO Pa3IAYHBIX
BUJIOB U (OpM TMIpeAcTaBlICHUs, MOJYyYaeMyl0 M3 pPa3HbIX MCTOYHUKOB (HAay4HO-
NOMYJISIpHAsl JIUTEpaTypa XUMUYECKOTO COJAEpIKaHMsI, CIIPaBOYHBIE MOCOOMS, pECypChl



WNHTepHeTa), KPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYID M  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE IPUMEHSITh Pa3IUIHbIC METObI M 3aIPOCHI IIPH MTOKMCKE U 0TOOpe HH(GOPMAIIUH
U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBINIOJIHCHHUS YyYEOHBIX U
MMO3HABATEIBHBIX 3aJad OINpEeICAEHHOTO0 THIIA, MPUOOPETEHHE ONbITa B 00JaCTH
UCIIOJIB30BAaHUS ~ MH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH,  OBJIQJICHUE
KYJIbTYpOI aKTUBHOTO UCITOIH30BAHUS PA3TMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITCIIBHO
BBIOWPATh ONTUMAIbHYIO (OpMY TpEACTaBICHUS HHPOPMAIUA W WILTIOCTPUPOBATH
perraeMbie 3a/1a41 HECJIOKHBIMU CXEMaMU, JuarpaMMamMH, IpyruMu popmamu rpaduku
1 UX KOMOUHAILIUIMU;

yMEHHE HWCITOJIb30BaTh M aHAIM3UPOBAaTh B Ipoliecce Y4eOHOH M MCCIIeI0BaTEIbCKON
NEATeTLHOCTH MH(OPMAIHMIO O BIMSHUHU MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA U
TpaHCIIOPTa Ha COCTOSIHUE OKPY’KAFOIICH MPUPOTHOMN CPEIbI.

KoMMmyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

yMEHHUs 3a7aBaTh BONPOCHl (B XOJe jauanora W (Wiu) JUCKYCCHUHU) MO CYIIECTBY
o0cyx)naeMoi TeMbl, (OPMyIUPOBATH CBOU MPEJI0KEHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEIIOKEHHON 3a/1a4u;

YMEHUS TPEJCTABIATh IONMYYEHHBIC pPE3yJbTaThl IMO3HABATEIHLHON IEATEIHPHOCTH B
YCTHBIX WM THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMIO PEe3yJIbTaTOB BBITIOJHEHUS
XUMHYECKOT0 JKcrepuMeHTa (J1abopaTOpHOTO OmbITa, Ja0opaTopHOl pabdoOThl MO
WCCJICTOBAaHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHUS Y4eOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHON U
MICCIIEZIOBATEIILCKOM JIEATEIBHOCTH MPH PEIICHUH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE
y4éTa OOIMMX WHTEPECOB M COTIACOBAHMS TMO3UINHN (0OCYXKIeHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMBD», KOOPIUHAIMS COBMECTHBIX JCHCTBHIMA, OTPECIICHNE KPUTEPUECB
TI0 OIICHKE Ka4eCTBa BBITIOJHEHHOW PabOTHI U IpYyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHE CAMOCTOSTEIBHO OIPEAENATH LIEJIN AESITENbHOCTH, IJIAHUPOBAThH, OCYLIECTBIIATD,
KOHTPOJIUPOBaTb W TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIBHOCTD,
BEIOWpaTh HamOoJee 3(PPeKTUBHBIE CIOCOOBI PEIICHHs] YYeOHBIX U MMO3HABATEIHHBIX
3a/1a4, CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTUPOBATh NPEUIOKEHHBIN aIrOpUTM
JEMCTBUIA P BBHITIOJIHEHUH 33aJJaHUH € YUETOM MOJTyUYEHHUsI HOBBIX 3HAHUI 00 H3ydaeMbIX
00BEKTaX — BEIIECTBAX M PEAKILUAX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3ybTaTa
3asIBJICHHOW LI€JIM, YMEHHUE HUCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MpejiaracMble
B YCJIOBUU 3a1aHUMN.



INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX pPE3yJNbTATOB MO OCBOCHUIO O0O0S3aTEIBHOTO COACPIKAHUSA,
YCTaHOBJICHHOTO JTaHHOHW (henepanbHON paboueld MporpaMMOl, BBIICISIOT: OCBOCHHBIC
0o0y4YaroIMUMUCsl Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JeUCTBUH, cienupuieckue s
MIPEAMETHON 001acTH « XUMHUS, BUBI IEATETLHOCTH 110 TIOTYYSHHUIO HOBOTO 3HAHUS, €T0
HWHTEpIIpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX W HOBBIX
CUTYyalUSIX.

K koHiy oOydenus B 8 Kkjiacce mpeIMeTHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JTOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHITHI: aTOM, MOJIEKYJla, XUMUYECKHUMA
AJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OAHOpPOIHAA U
HEOJHOPOJIHAS), BAJEHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHasE Macca, MaccoBas J0Js XUMHUYECKOro
AJIEeMEHTa B COEIMHEHHMH, MOJSPHBIA O0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIEKTPOOTPUIIATEIBHOCTh,  CTETNIEHb  OKHWCJEHHUs,  XUMHUYECKas  peakius,
KIaccu(pUKaInys peakiuid: peakiud COCAMHCHUS, PEAKINH Pa3JIOKCHUS, PEaAKIINH
3aMeIleHUs], PEaKIIuU 0OMEHA, K30~ U SHAOTEPMUUYECKUE PEAKIUH, TETIIIOBOM 3P HEeKT
peakiuu, Ipo aToMa, JIEKTPOHHBIN CIIOM aToMa, aToOMHasi OpOUTallb, paJlyC aToma,
XUMUYECKas CBSI3b, MOJSPHAS U HETOJIPHAsI KOBAJICHTHAS CBSA3b, MOHHAS CBSI3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBasi JI0Jisl BelllecTBa (MPOIEHTHAs KOHIIEHTpAIUs) B
pacTBoOpE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX IOHATUHW U NPUMEHATH 3TU
MIOHATHSI IPYU ONHCAHUY BEILIECTB U UX NPEBPAIICHUM;

MCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IJisi COCTaBieHUs (OpPMyd BEIIECTB H
YPAaBHEHHUN XUMUUYECKUX PEAKLINM;

ONPEENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUSAX, CTEHEHb
OKHCJIEHUSI 3JIEMEHTOB B OWHApHBIX COEIUHEHMSX, MPUHAIJIC)KHOCTh BELIECTB K
ONpeNeNEHHOMY KJIAcCy COEQUHEHUN 1o QopMynaM, BUJ XUMUYECKOH CBS3U
(KoBaJIeHTHas! M MIOHHAsI) B HEOPTaHUUYECKUX COEMHEHUSX;

PACKpPBIBATb CMBICJI HepI/IOIH/I‘IeCKOFO 3aKOHa J_I . MGH,IICJICGBai ACMOHCTPUPOBATH
IIOHMMAaHHC nepnozmqe(:Koﬁ 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHUX DJIEMEHTOB OT MX
IIOJIOKCHHUS B HepI/IO,Z[I/I‘IeCKOﬁ CUCTEMC, 3dKOHOB COXPAHCHHUA MACChl BCUICCTB,
IMMOCTOSAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHA ABoraszo;

ONMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy [lepuoanueckoii cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATHS «IJ1aBHas noarpymnmna (A-rpynmna)» u
«mobounas mnoarpynna (b-rpynma)», manble W OOJBIINE TEPUOIbI, COOTHOCUTH
0003HaYeHHUsA, KOTOphIe UMEIOTCs B Tabmuie «Ileproaudeckas cucreMa XUMHUIECKIX



aneMmeHToB Jl. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB W 3apsia fAlpa, oOllee 4YHCIO D3JIEKTPOHOB U
pacnpeesieHue uX 1o AIEKTPOHHBIM CIOSIM);

® KJIacCHU(UIIMPOBATh  XUMHYECKHE  DJIEMEHTBhI, HEOpraHWYECKHe  BEIIEeCTBa,
XUMHUYECKHE Peakiuu (10 YUCIy U COCTaBy YYaCTBYIONIUX B PEAKITUU BEIIECTB, IO
TerioBoMy 3 PexTy);

® XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEILIECTB PA3TUUYHBIX
KJIACCOB, TOJTBEpXkAasi OINHUCAaHWE [PUMEpPaMU  MOJIEKYJSPHBIX  YpPaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

¢ JIPOrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT MX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOKXHOCTH IPOTCKAHUS XUMHYCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX YCJIOBHSX,

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacCChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUUYECKOTO dJIeMeHTa 110 (hOpMYyJie COSTMHEHHS, MAaCCOBYIO JIOJIO BEIECTBa
B pacTBOPE, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKOW PEAKIINH;

® [IPUMEHSATH OCHOBHBIC OIEpPAIIMU MBICIUTEIHHON JEATEIIbHOCTA — aHAJIM3 U CUHTE3,
CpaBHEHHE, 0000IIeHIE, CUCTEMATU3AIIUIO, KJIacCU(DUKAILINIO, BHIABICHUE TPUYHMHHO-
CJICJICTBEHHBIX CBSI3€H — JUJISI U3YYCHUS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIIHM,
€CTEeCTBCHHO-HAyYHbIE  METOAbl  TO3HaHUS —  HaOMIJCHUE, H3MEpPEHUE,
MOJICITUPOBaHUE, SKCIIEPUMEHT (pPeabHBIN U MBICIICHHBIN ),

e (CJel0oBaTh IMpaBUJiaM TIOJIb30BAaHUS XMMHYECKOM TMOCyaod U J1abopaTOpHBIM
000OpyI0OBaHUEM, a TaKXKe MpaBUiaM OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU MO BBIMOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOJTYYEHHUIO
U coOMpaHUIO Tra3000pa3HBIX BELIECTB (BOAOPOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO  BEIIECTBA,
IUIAHUPOBATh U TMPOBOJAUTH XUMUYECKHE HKCIEPUMEHTHI [0 PaCIO3HABAHUIO
pPacTBOPOB IIENOYEH M KUCIOT C MOMOIIBIO MHIUKATOPOB (JakMyc, penondranens,
METWJIOpaHX U APyrue).

K koHly oOydeHust B 9 kjiacce mpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHI: XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYyJIa, HMOH, KAaTHOH, AaHHOH, WIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKasi peaKuus,
XUMHUYECKasi CBs3b, TEIJIOBOU 3PGEeKT peakiuu, MoJib, MOJISIPHBIA 00BEM, PacTBOD,
AIEKTPOJIUTHL, HEAJIEKTPOJIUTHI, IEKTPOIUTUUECKAS TUCCOLMALNS, PEAKIIMM HOHHOTO
oOME€Ha, KaTajau3aTrop, XHUMHYECKOE€ paBHOBECHE, OOpaTHMble U HEOOpaTHMble
peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakuuy, OKHCJIUTEIb,
BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHUE, aJIOTPOIUsA, aM(OTEpHOCTD,



XUMHYECKasi CBsI3b (KOBaJE€HTHAs, WOHHAs, METaJUIMYeCKas), KpUCTAJIMYECKas
peméTka, KOppOo3usl METAIIOB, CIUIABbI, CKOPOCTh XUMHUYECKON PEaKIUU, MPEIEIBbHO
nonyctumas konueHtpanus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX IOHATUHW U NPUMEHATH 3TU
IIOHATHSI IPU ONMCAHUY BEILECTB U UX NPEBPAIICHUM;

UCIOJIb30BaTh XUMHUYECKYI0O CHMBOJUKY Ui COCTaBICHHUS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJIEHTHOCTh M CTENEHb OKHUCIECHHMS XHMHYECKHX DJIIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHAIJIEKHOCTH BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEOUHEHUN 1o (popmyliaM, BUJ XUMHUYECKOU CBSI3U (KOBaJ€HTHAsi, HOHHAs,
METaJUIMYeCcKasi) B HEOPraHWYECKUX COEIUHEHUSX, 3apsii MOHA IO XMMHYECKOU
dbopmyie, XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUIT
KPUCTANINYECKOWN PEeIETKN KOHKPETHOT'O BEIIECTBA;

packpbiBath cMmbich [lepuoanueckoro 3akona 1. 1. MenieneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHME: OMUCHIBATh U XapaKTepU30BaTh TabnuuHyto hopmy [lepuonnueckoi
CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATHS «IJIaBHas noarpynna (A-
rpynna)» u «mobouHas noarpynna (b-rpynma)», manbie u OoJiblliie TEPHOJIBI,
COOTHOCUTh OO0O3HAUEHHUs, KOTOPbIE HMMEIOTCS B MEPHUOJUYECKON Tabiuie, ¢
YHUCJIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHS ATOMOB XUMHUYECKHUX IEMEHTOB (COCTaB U
3apsj sapa, 001Iee YUCIIO MIEKTPOHOB U PACTIPEAETIEHUE UX 110 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB D3JIEMEHTOB M HX
COEIMHEHUH B Mpejiesiax MaJlbIX EPUOOB U INIaBHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCI/I(bI/IHI/IpOBaTI) XUMHNYCCKUC OJICMCHTHI, HCOPTaHNYCCKHC BCIICCTBA,
XUMHUUYCCKUC PCAKINU (HO YUCIIy U COCTAaBYy YYACTBYIOIIMX B pCaKUMUH BCUICCTB, 110
TCILJIOBOMY 3(1)(1)€KTy, 110 UBMEHEHHUIO CTENICHEN OKHUCICHUS XUMHUUYECKUX BHCMCHTOB);

XapaKTepHu30BaTh (OMHUCHIBaTh) OOLIME U CcHEHU(PUUYECKHE XHMHYECKHUE CBOMCTBA
IIPOCTBIX U CJIIOKHBIX BEIIECTB, NOATBEPXkKAasi ONMCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHMS DIIEKTPOJUTUYECKOW IUCCOLMALMHU KHUCIOT, IIEI04Yer H
COJIEH, TIOJIHBIE U COKpAIllEHHbIE YPAaBHEHUS! PEaKUUid HOHHOTO OOMEHa, ypaBHEHUS
peaKkuui, NOATBEPXKAAIOIIUX CYIIECTBOBAHUE TI'€HETHYECKOM CBA3U  MEKIY
BEILICCTBAMHU PA3JIMYHBIX KJIACCOB;

PaCKpbIBaTh CYIIHOCTb OKHUCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IMoCpCcaACTBOM
COCTaBJICHUA 3JICKTPOHHOTI'O OajyraHca PTHX peaKHHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCUMOCTH OT UX CTPOCHHUA, BOZMOKXHOCTU
IMPOTCKAHUA XUMHUUCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHIX,



BBIYUCIISITh OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB, MACCOBYIO
JI0JIF0 XUMHUYECKOT0 3JIEMEHTa 10 (POopMyJie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA
B pacTBOPE, MPOBOJUTH PACUYETHI IO YPABHECHUIO XUMUYECKOU PEAKLINH;

coONI0O/IaTh TMpaBWIa MOJb30BAHMS XHUMHYECKOM TOCY/IOM U J1abOopaTOpHBIM
000OpyI0OBaHUEM, a TaK)Ke MpaBHiia OOpallleHHUs C BELIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIUSIMU 1O BBIMOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB 10 MOJTYYEHHUIO
1 coOMpaHuIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YIIIEKUCIIOTO ra3a);

IIPOBOAMUTD PEAKIMH, TOITBEPKIAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacno3HaBaTh OMbBITHBIM MyTEM XJOpPUA-, OpomMua-, HOAUA-, KapOoHaT-, docdart-,
CWIMKAT-, Ccylb(aT-, TUIPOKCUI-UOHBI, KaTUOHbl aMMOHHS U HOHBI H3YyYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC ONEPALIMU MBICIUTEIILHON JCATEIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEeMAaTHU3allMI0, BBISIBJICHUE MPUYMHHO-CJICJICTBEHHBIX
CBSI3E€M — VISl U3YUYCHHUS CBOWCTB BEIIECTB U XUMHYECKHUX PEaKIMii, €CTECTBEHHO-
Hay4YHble METOJbl TIO3HAHUSI — HAOJNIOJEHUE, W3MEpPEHHE, MOACIUPOBAHUE,
AKCTIIEPUMEHT (PeanbHbIN U MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosau4yecTBO 4acoB
Ne HaumeHoBaHMe pa3iesioB u duekTpoHHbIe (LM pPOBbHIE)
n/n TeM NPOrpaMMbl Beero Konrpoibubie IIpakTuyeckue o0pazoBaTelibHbIE pecypchbl
padoThI padoThbI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHS
Xumus — BakHas 00J1aCTh
bu6nmoreka [JOK

1.1  ecTecTBO3HAHUS U MPAKTHYECKOU 5 2

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

19 BemecTBa 1 XuMu4ueckue 15 1 bu6mmorexa [IOK
' peakuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pasznen 2. Baxxnelimue NpeaCcTaBUTEC/IN HCOPraHNYEeCKUX BEIIECTB

21 Boznyx. Kucnopoa. [Tousitue 06 5 bu6mmorexa [IOK

' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.llonsitue o kucnorax u 8 1 Bbu6nuorexa [JOK

' CONISX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmorexa [{OK

OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c



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

OCHOBHBIE KJIACCHI 11 bubmuorexa [JOK
HEOPraHHMYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepuoamueckuii 3axkon u Ilepuoamueckas cucrema xumudeckux 3jiementoB . WU.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

Menaeneena. CTPOCHHC aTOMOB.

[lepuoanyeckuii 3aKOH U
[lepuonnueckas cuctema
XUMHYECKHX d1eMeHToB /1. M.
Mengeneesa. CtpoeHue aroma

3.1

Xumuueckast CBA3b.
3.2 OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJIbHBIE PEaKIIUU

Hroro no pasacity

PesepBHOe Bpems

OBIIEE KOJMYECTBO YACOB IIO
[MPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c¢

bu6nuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3jie/ioB U TeM (mudposrbie)
n/n IPOrpamMMbI Kontpoarneie Ilpakruyeckue o0paszoBaTe/bHbIE
pecypcsbl

Pa3nen 1. BemecTBo 1 XuMHu4ecKkne peakiun
11 [ToBTOpeHnue u yriry0OiaeHne 3HaHUH OCHOBHBIX 5 bub6nuoreka [IOK

' paszesnoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [{OK

' peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] AUCCOIUALIMS. 8 bu6mmoreka [JOK

' XUMHUECKUE peaKkiK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 bubnuorexa [JOK

' anemenToB VIIA-rpymmel. ["anoreHs https://m.edsoo.ru/7f41a636
o | ——

- PYHHEL -€P https://m.eds00.ru/7f41a636

COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX

2.3 aneMeHTOB VA-rpynisl. A30T, pochop U ux 7 Bubmuotexa LIOK

COCAMHCHUA

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



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

OO0mas XxapakTeprucTUKa XUMHUECKUX

bub6mmoreka [JOK

24 zlnljr?i;;i\eﬁi;pymm' Yraepon u kpemnmit 8 2 https://m.edsoo.ru/7f41a636

Hroro o pasneny 25

Paznen 3. MeTa/uibl M X COeIMHEHUSA

3.1 OO6mmue cBoiicTBa METAIIIOB 4 Egg;:lldlzqréelcdas(ﬂ)(_)rflf/? £412636

3.2 Baskneiime MeTaJUIbI U UX COSTUHEHUS 16 2 ﬁgg;j;?}:iii?ﬁn £412636

Hroro no pazneny 20

Pazgen 4. Xumus 1 OKpyKamomas cpeia

4.1 BemecTBa 1 Matepuainbl B )KH3HU YEJIOBEKa 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 3

PesepBHoe Bpems 3 BH6H_HOTeKa LHOK
https://m.edsoo.ru/7f41a636

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE
8 KJIACC

Ne

w/n Tema ypoka

[Ipenmer xumuu. Ponp XuMuu B )KU3HU

1
yenoBeka. Tena u Bemecrsa

2 [TonsiTHE O METOAAX TIO3HAHMS B XUMUU
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUX U IPHUEMBI
oOparteHusi ¢ 1a0opaTOPHBIM
000py1I0BaHUEM

4 YucTtsle BemecTBa U cMecu. CriocoOsl
pas3aeneHus cMecen
[TpakTiueckas paborta Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYMCTKH MOBapeHHON
COJIN)»

6 ATOMBI U MOJIEKYJIBI

7 XUMHUYECKHUE TIEMEHTHI. 3HAKU (CUMBOJIBI)

XUMHNYCCKHUX 3JICMCHTOB

KoauuecTBo yacoB

Bcero

Kontpoasubie IIpakTuyeckue n3yueHHs

padoThI

padoThbI

Jlara

DJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

bubmunorexa LIOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

but6mmoreka [JOK

8 Hpocrste 1 cnosisie pewecTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE bubmorexa [IOK
YIApHO® ¥ https://m.edsoo.ru/ff0d2d50
o | e o e BiSmorera 0K
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX JIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. bubmorexa [IOK
OTtHOCHTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Ji1 XHMHYECKOT0 DJIEMEHTA B bubmuoreka [JOK
COCJIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTBa. Monb. MoisspHast bubnuorexa LIOK
macca https://m.edsoo.ru/ff0d5230
14 Ddusnyeckrue U XUMUYECKUE SIBICHUS. bubmuoreka [IOK
XuMudeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCIOBUS IPOTEKAHUS bubmuoreka [[OK
XUMHUYECKHX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. but6mmoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnienus KoauuecTBa, MacChl BEIIECTBA bubmuoreka [JOK
17 N
10 YPaBHEHHSM XUMHYECCKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHYECKUX pPeaKIIni Bu6morexa LIOK
18  (coemuHeHUSs, pa3IOKEHUS, 3aMEIICHUS,

obmMmeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4Y€HBIN-

bubmuoreka [JOK

19 oHmaxnonemcr. O6O6erHHe " https://m.edsoo.ru/ff0d40c4
cUCTEMAaTH3aIUs 3HAHUH
20 Kontponbnas pabora Nel o teme bubnuorexa [JOK
«BerecTBa 1 XUMHUECKUE PEAKITHIDY https://m.edsoo.ru/ff0d4290
py | B e e Corme s borea LOK
poa p https://m.edsoo.ru/ff0d448e
Bemiectso. O30H
22 | mientpona (oeasmn oxmeom, ropeentc) bumorera LIOK
poZa (peakl - TOP ) https://m.edsoo.ru/ff0d4614
IMousTre 00 oxcumax
sy | o rom e Borea 0K
11adopaTop P T ) https://m.edsoo.ru/ff0d497a
IIpumeHeHune kuciopoaa
TennoBoii 3¢ ekt XUMUIecKoi peakium,
24 IIOHATHUC O TCPMOXUMHUYCCKOM ABHCHHUU BI/I6J'II/IOTCK3. HOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- 1 3HIIOTepMI/I‘-I€CKI/IX peaKIlI/ISIX
35 | Sarpmesente somsmts. stosa0u oro Buamorexa LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpALIECHUS
O D Bumiorexa LIOK
y . P poaa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
97 Boaopon — sneMeHT 1 mpocToe BEMIECTRO. bu6mmoreka [JOK

Haxoxnenue B npupoe

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

2
8 Bojiopoa. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KHUCIIOTAaX U COJISIX bubmmorexa TTOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOJ0Opoaa B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
31 | (Honyemmmts wsofpesnts sonopon buGmorexa LIOK
Y onp AOpoZa, https://m.eds00.ru/ff0d4f42
W3YYCHUE €T0 CBOMCTBY»
. N bubmuoreka [JOK
32  MonspHblit 00bEM ra30B. 3aK0H ABOTaIPO hitps://m.edsoo.ru/ff0d542e
o | o i, e
etec 38 1O €10 H3BeC 0,. Y https://m.edsoo.ru/ff0d55a0
KOJII/I‘-IGCTBY BCIICCTBA UJIIN 06’beMy
34 | ynasomno peers na sonbme saxora buGanorexa LIOK
yp . peart . https://m.edsoo.ru/ff0d5708
06’beMHLIX OTHOILICHHUHU T'a30B
35 dusnueckre U XUMHUYECKHE CBOMCTBA BOJEI bubmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
HHIHKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacelmeHnHbie u Bummorexa LIOK
37 HEHACBIILIEHHBIE pacTBOPbL. MaccoBas 101t

BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

38

39

40

41

42

43

44

45

46

47

[TpakTrueckas padora Ne 5 o teme
«ITpurotoBieHue pacTBOPOB ¢
onpeaecséHHON MacCOBOM 10Jei
pPacTBOPEHHOTO BEILIECTBA»

Kontponbnas padota No2 o teme
«Kucnopoa. Bogopon. Boga»

Oxkcupsl: cocTaB, KiacCUpUKALINS,
HOMCHKJIATypa

Ilonmy4yeHnue 1 XuMHYECKHUE CBOMCTBA
KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHUJIOB

OcHoBaHWMS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIATypa

Ilonmy4yenue 1 XuMHYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsl: cocTas, kinaccupukays,
HOMEHKJIaTypa

HOJ'Iy‘-ICHI/Ie U XMMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJTYYCHHUSI, XHMUUECKUE CBOMCTBA

[TpakTrueckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMC
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUN

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmunorexa LIOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

I'eneTmyeckas CBSI3b MCXKIY Ki1acCaMun

but6mmoreka [JOK

4
8 HEOPraHMYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O00011IeHME U CUCTEMATH3AIM 3HAHUN https://m.eds00.ru/00adach?
50 | "Oomusmme xmses: seopramBoe: BuGamorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEMUHEHNI
51 | ximamtoomant snowemmon, Honmas o Buamorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX JIEMEHTOB
2 |t BiSmors 10K
T https://m.edsoo.ru/00ada52c
Mennencena
53 [lepuonpl, rpynnbl, IOATPYIIHEI buGnnorexa [IOK
PHOAEL, TPY » HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnmoreka [JOK
H3oTomsl https://m.edsoo.ru/00ada342
g | o e o e BiGmorea 10K
PHOA T https://m.edsoo.ru/00ada6bc
Menpeneesa
o | et o
PHOA https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
57  3uauenue [TeproxrIecKoro 3aKoHa Juis bubmuorexa LIOK

pa3BuTUA HayKu U npaktuku. /. 1.

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



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

MenneneeB — y4€HbIH, ITEAror u
rpaKIaHUH

DIEKTPOOTPULIATEIBHOCTh ATOMOB

bubmuoreka [JOK

58  xmmmyeckux 3eMeHTOB/ Beepocceuniickas httos://m.eds00.ru/00adaab8
mpoBepoyHasi paboTa

59  HoHHas XuMHYECKas CBS3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34

60 K N bubmorexa [IOK
OBAJICHTHAS TOJISPHAS XUMHYECKasl CBSI3b httos://m.eds00.ru/00adaab8

61 KoBasieHTHas HenonsipHas XUMHYECKas bu6nuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK
62 | Crenets okuceHys https://m.edsoo.ru/00adae28

63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076

64  OxuciuTeNn ¥ BOCCTAHOBHUTEIH bubmmorexa LIOK
https://m.edsoo.ru/00adb076

65 Kontponbnas pabota Ne4 o reme bubmuorexa [JOK
«CtpoeHue aroMa. XUMHYECKasi CBSI3b» https://m.edsoo.ru/00adb486

66 PeseprHblit ypok. O600mIIeHNE U bubmmorexa [IOK
CHUCTEMaTH3allUs 3HAHHHA https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O600mienue u Bbu6mmoteka [JOK

CUCTEMAaTU3alUs 3HAaHUU

https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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| PesepubIii ypok. O60011eHHE 1 1 bubnuorexa [JOK
CHUCTEMaTH3allns 3HAHHIMA https://m.edsoo.ru/ff0d61c6
OBIIIEE  KOJIMYECTBO YACOB TIIO 68 4 4
[TPOI'PAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[Tepuoanueckuii 3akoH. [lepuoanueckas
cHCTEMa XUMHYECKHUX daeMeHToB /1. 1.
Menpgeneena

3aKOHOMEPHOCTH B U3BMEHEHUU CBOVICTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEPHUOOB

Knaccudukanus u HOMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB

Buasl xuMu4ueckoil CBA3U U TUIIBI
KPUCTAJUIMYECKUX PEIETOK

Konrponsnas padora Nel no reme
«IToBTOpEHNUE U yriTyOJieHHE 3HAHU
OCHOBHBIX Pa3JIeNIoB Kypca § Kiiacca»

Knaccugukaus XuMHUECKUX peakLuii o

Pa3JINYHBIM ITPpHU3HAKAM

IToHsiTHE O CKOPOCTH XMMHYECKOU pEaKInu.

[ToHATHE O TOMOTE€HHBIX U T€TEPOrE€HHbBIX
peaKuusx

[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
@akTOopBbl, BIUSIOLIINE HA CKOPOCTh

KoaunuecTBo yacoB

Bcero

Kontpoasubie IIpakTuyeckue u3yueHus

padoThI

padoTbI

Jlara

DJIeKTPOHHBbIE IH(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

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

bub6mnoreka IIOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Bbu6mmorexa [JOK
https://m.edsoo.ru/00adbac6

bu6mmorexa [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKON PEAKLIUU U MTOJIOKEHUE
XUMHUYECKOIO0 PaBHOBECHS

9 Ox ) . bubmuoreka [JOK
WCITUTEIHFHO-BOCCTAHOBUTEIHHBIE PEaKIINH https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOTUTUUECKON AUCCOIUALINH. bu6mmoreka [JOK
CusbHble U crlabble 3J1EKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHS PEAKIUA bubmmorera [JOK
yp peakl https://m.edsoo.ru/00add448
12 | coore mponcrasntrin of aneupommmmeotol bu6amorexa LIOK
el P https://m.edsoo.ru/00add5d8
JIUCCOIHAIIN
13 | mponcmmnnnt of onompommasO bumorexa LIOK
el P https://m.edsoo.ru/00add8b2
IUCCOIAAIINN
14 ITousTHEe 0 THAPOINU3E COIEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
. bubnmoreka [JOK
15 O00011eHre U cCUCTEMATU3AIINS 3HAHNUI htts://m.eds0o.ru/00addd12
[TpakTuueckas padora Ne 1. «Pemenune bubnuorexa [IOK
16
IKCIIEPUMEHTAILHBIX 33139 https://m.edsoo.ru/00addbfa
17 | Comemmmcn s Bu6morerca LIOK
JIeKIpon A AT, https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIMU B paCTBOPAX)
18 OO01mast XxapaKTepUCTHKA TaJIOT€HOB. bubmuoreka [IOK

XUMHYECKUE CBOWCTBA HA MIPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XnopoBogopoa. CoisiHast KUCIIOTa,

19 XHMHYECKHUE CBOMCTBA, MOJyYCHUE bubmmorexa [IOK
- oY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Tpaxtrueckas padorta Ne 2 o Teme
20 «lP[on YCHHEC COIjIHHOﬁ KHUCIIOTEI, U3yUCHHE € bubmorexa LHOK
o > 13Y https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
21 €aKI1i, eCIv O yI/FI)H W3 pEarcHTOB JIaH B bubmmorexa [IOK
PEaIIIHH, A P A https://m.edsoo.ru/00ade488
H30BITKE
OO6mmas xapaktepucTrka 31eMeHToB VIA- bubnmnoreka [JOK
22
IPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(MUKAIIUY CEPHI.
23 Haxomp eHue ce LII[ H(beé ch)le I/IHCII)-II/Iﬁ B bubmmorexa [IOK
g P . https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKUE CBOWCTBA CEPhI
24 CepoBoaopo, cTpoeHue, Pu3ndeckKue u bubmuorexa [JOK
XHMHYECKUE CBOIMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HIECKUE bubnuorexa [IOK
U XUMHUYECKUE CBOMCTBA, IPUMCHEHHE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIINH, JIEKAIUE B OCHOBE
26 IIPOMBIIIJIEHHOTO CII0C00a MOJIy4eHUs CEPHOM bubnnorexa [IOK
KHCJIOTHI. XUMHUYECKOE 3arps3HeHNE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIei cpe/ibl COEAMHEHUSIMHU CEPbI
27 Brrunciienre MaccoBOM JIOJIX BRIXO4a bu6mmoreka [IOK

MPOIYKTA PeaKuu

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO0m1as xapakTepucTrKa 3J1eMeHTOB VA-

bu6mmorexa [JOK

28 LA
TPYIIIBL. A3OT, PACHPOCIPATICHIE B TIPUPOLE, https://m.edsoo.ru/00adeea6
bu3nYecKre 1 XUMUIECKIE CBOHCTBA
AMMHaK, ero Gpu3nYecKrue U XUMUIECKUE bu6mmoreka [JOK

29 . :

CBOWCTBA, MTOJy4YeHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004

o |t e

o » 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucCoTa, e€ pusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B

32 Ka4yeCcTBE MUHEPAIbHBIX y100pEHUH. bubnuorexa LIOK
XUMHUUECKOE 3arps3HEHUE OKPYKArOIIEH https://m.edsoo.ru/00adf518
Cpellbl COeTMHEHUSIMU a30Ta

3 o, usccone nasccte Gummotexa [{OK

. https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
o | P e e
PabHbIX YAOOP 4P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35 VYraepon, pacipocTpaHeHUE B IPUPOJIE, bubmuoreka [JOK
bu3nUecKkre ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux pusuueckue u

36 XUMHYECKHE CBOMCTBA. DKOJOTHUSCKHUE bu6mmoreka [IOK

po0JIeMBbI, CBSI3aHHBIE C OKCUJIOM yTJepoja
(V)

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00adf518
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bu6mmorexa [JOK

37 VYronbHast KUCIOTA U €€ CoNu
https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
38 "l'l;on YyeHue l“IJ)'IeKI/ICJ'IOI‘O ra3a. KauectBeHHas bubmmorexa LIOK
Y Y . https://m.edsoo.ru/00ae027e
peaxius Ha KapOOHAT-UOH
39 [TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX bubnunoreka [JOK
BEIIECTBAaX KaK O COCUHEHMSIX yTiIepo/ia https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coefuHeHHS bubmorexa HOK
P A https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue
41 3KI::ne I/IMeHTaJ'II;HLIX 3a/1a4 1o TeMe bubmmorexa LIOK
puh A https://m.edsoo.ru/00ae0bf2
«Baxueiilme HeMeTaJuIbl U UX COSAMHEHUSD
42 Kontponbhas padota Ne3 no teme bubnnorexa [IOK
«BaxkHeime HeMeTaJUIbl U UX COEIUHEHUS https://m.edsoo0.ru/00ae0el8
OO0m1as XxapakTeprucTUKa XUMHUECKUX
43 AJIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuorexa [JOK
CBSI3b M METAUTMYECKAsT KPUCTAILTHYCSCKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa METAIIIIOB
XUMHYECKUE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUYCCKUHN P HAIIPSHKCHHI bubmmorexa [IOK
P PAR Hatp https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mme cnocoOb! MOTYyYEHUST METaJUIOB.
45 CnuaBbl. BeluncieHus 1o ypaBHEHUSAM bubmuorexa [JOK

XUMUYECKHUX PEaKIIUi, €CITN OJIUH U3
peareHTOB COJIEPKUT MPUMECH

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae006c
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bubmuoreka [JOK

46 Honstre 0 Kopposuu METAILIOR https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 [Henotmpie MeTanb! https://m.edsoo0.ru/00ae14b2
48 0 bu6mmoreka [JOK
KCHART H THAPOXCHABT HATPHA 1 KAl https://m.edsoo.ru/00ae14b2
49 [llenoyHoO3eMeNbHBIC METAJIbI — KAJIBIIUN 1 bu6mmoreka [JOK
MarHui https://m.edsoo0.ru/00ae15e8
50 Baxkueinine coeTuHEHNUS KaJIbIIA bubmorexa TIOK
A t https://m.edsoo.ru/00ae15e8
51 O0001eHre U CUCTEMATU3ALINS 3HAHUI
" . bubnuorexa [IOK
52 KéctkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUS hitps://m.eds00.ru/00ae1886
53 [TpakTuyeckas padora Ne 6 o Teme bubnuorexa [IOK
"YK&cTKOCTh BOABI U METOIBI €€ yCTpaHeHus" https://m.edso0.ru/00aelae8
. bubmuoreka [JOK
>4 AmoMuHIT https://m.edso0.ru/00aelc64
55 Avidp TR OKCIA S bubmuoreka [IOK
MOTCPHBIC CBOMCTRA OKCHIA 1 FIAPOKCHA https://m.edso0.ru/00aelc64
bubmuoreka [{OK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcuipl, THIPOKCUIBI U conr kenesa (1) n bu6mmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cCUCTEMATU3ALNS 3HAHUI
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[IpakTuyeckast padota Ne 7. Pemenue

bu6mmorexa [JOK

59
OKCHEPUMEHTAILHBIX 3a1at 10 TeMe https://m.edsoo.ru/00ae3de8
«Baxneiime MeTabl M UX COSTUHEHUS
Brruncienus no ypaBHEHUSIM XUMHUECKUX
o | a3 pen s
ACPAUT TP ' https://m.edso0.ru/00ae1750
Boruncnenus maccoBoi 1011 BbIXOa
IPOAYKTA peaKuu
61 O060011eHne ¥ cUCTeMaTU3alus 3HAaHUN
62 Konrponbnas padora Ne4 o reme
«BaxxHeHIme MeTajlIbl U UX COCIUHEHUSY
63 BemecrtBa 1 MmaTrepualibl B IOBCEAHEBHOM bu6mmoreka [JOK
’KU3HU YeJIoBeKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE OKpY KaroIen bubnnorexa [IOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnH SKOIOrHUECKUX bubnuoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600mIeHne 1 bubmmorexa [IOK
CHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U bubnuorexa [JOK
CHCTeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PeseprHblit ypok. O600mIIeHNE U bubmmorexa [IOK

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

CUCTEMATH3alUs 3HAHUN

https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METOJAUYECKOE OBECINEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA':

1. Xumus. 8 xknacc: yuebnuk / O.C. I'abpuensa, U.I'. Octpoymos, C.A. CnagkoB. — 4-¢
u3n., crep. — Mocksa: [Ipocsemenue, 2022. — 175 c.

2. Xumus 9 knacc: yaeonuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnankos. — 4-¢
u3., crep. — Mocksa: I[Ipocsemienue, 2022, — 223 c.

METOANUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJISA:

1. Xumus (6azoBbiii ypoBeHb). Peanuzanus tpedoBannit ®I'OC ocHoBHOTO 00111€T0
oOpazoBaHus: MeToIyeckoe nocodue as yuurtens / Kasepuna A. A., [luayruna
['.B.; nox pen. I'. B. Ilnuyrunoun. M. : ®I'BHY «MHcTtutyT cTpareruu pa3sBurus
obpazoBanus PAOy», 2022. 81 c.: u.

2. Meroaudeckue peKOMEHIAMH 110 (HOPMHUPOBAHKIO (YHKIIMOHATBLHOM
I'PaMOTHOCTH 00yUaromuxcs 5-9 Ki1accoB ¢ UCMOIB30BaHUEM OTKPHITOTO OaHKa
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