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IHHOACHUTEJIBHAS 3ATINCKA

Pabouas nporpamma 1no XMuMuu Ha ypoBEHb OCHOBHOTO 00111eT0 00pa3zoBanuss MKOY
ToryunHckoro paiiona "JleproycoBckas OCHOBHasi IIKOJIa» pa3paboTaHa B
COOTBETCTBHH C TPEOOBAHUSIMMU:

deaepanbpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pazoBanun B Poccuiickoi
Odeneparun»;pukaza MunnpocenieHus oT 31.05.2021 Ne 287 «O6 yTBepkaeHUU
benepanbHOTO rOCYIapCTBEHHOTO 00Pa30BaTEeIbHOTO CTaHAapTa OCHOBHOTO
oO1ero oOpa3zoBanus»;npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6
yTBEepXkAeHUHU (eaepaibHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO OOIIETO
obpazoBanus»;nprukaza Muanpocsemnienus ot 22.03.2021 Ne 115 «O6
yTBepkaeHuu [lopsiika opranu3anuu U OCylIeCTBIEHUS 00pa30BaTeIbHON
JESITETbHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHbIM IPOrpaMMam —
00pazoBaresibHBIM MpOorpaMMaM Ha4aabHOTO 00I111eT0, OCHOBHOTO OOIIEro 1
cpeaHero o01ero 0opa3zoBaHus»;IprKa3za MUHUCTEPCTBA MPOCBEIICHUS
Poccutickoit ®enepanyu Ned67 ot 18.06.2025 «O BHECEHUN U3BMEHEHUH B
(denepanbHbIil rOCYIapCTBEHHBIN 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOTO OOIIIETO
oOpazoBaHus»; MpruKaza MuHUCTEPCTBA MpocBelieHus Poccutickont deneparuu
Ne729 ot 8 oktsa0ps 2025 «O BHeceHUH U3MEHEHHH B heiepaabHbIN
rocyJIapCcTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO OOIIEro 00pa30BaHUs»;
npuka3a MunucrepcrBa npocsenienus Poccuiickoit @eaepanu Ne808 ot 10
HOs10pst 2025 roga ««O BHEeCeHUH U3MEHEHUH B (heepaibHbINA TOCYIapCTBEHHBIN
o0pa3oBarelbHBIA cTaHAAPT OCHOBHOTO 00I1ero oopazosanus»; CII 2.4.2.4283-26
«CaHUTapHOAUAEMUOJIOTHYECKUE TPEOOBAHUS K OpraHu3aIusiM BOCIUTAHUS U
00y4eHUs, OTJIbIXa U 0310POBJICHUS JE€TEH U MOJIOJEKIN, YTBEPKIEHHBIX
MMOCTAaHOBJICHUEM MIIABHOTO caHUTapHOTro Bpaya oT 02.06.2026 Ne 19;CaunlluH
1.2.3685-21 «I'urnennyeckre HOpMaTUBbI U TPeOOBAHUS K 00E€CIIEUEHHUIO
0e3omacHOCTH U (M) OE3BPEIHOCTH AJIs YeJIOBeKa (paKTOPOB Cpe/ibl OOUTaAHU,
YTBEPKACHHBIX IIOCTAHOBIEHUEM INIABHOTO CaHUTAapHOTo Bpada oT 28.01.2021 Ne
2;KOHLIETILINU MTPENojaBaHus y4eOHOro npeaMera « XuMus», yTBepKIECHHOM
peiienueM Komnerun Munnpocenienus ot 28.12.2018.

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOT'O O0OILEro 00pa30BaHMs COCTABIEHA
Ha OCHOBE TpeOOBaHWM K pe3yJabTaraM OCBOCHMS OCHOBHOH 00pa3oBaTelIbHOM
porpaMMbl OCHOBHOTO 00111ero oopazoBanus, npesacrabieHHsix B ®T'OC 000, a
TaK)kK€ Ha OCHOBE (enepaibHON paboyell mporpaMMbl BOCIUTAHUS U C YUETOM
KOHIICTIIIUM TIPeTofaBaHusi y4eOHOTO TpenMeTra «XHUMHs» B 00pa30BaTEIIbHBIX
opranu3anuax Pocculickoit Oenepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O I1IEJsAX, OOIIeH crpareruu
o0OyueHus, BOCIUTAHUS U Pa3BUTHsI 00yUaIOIIMXCS CPEACTBAMU YUEOHOIO MPEMETA,
yCTaHABIUBAET 00s3aTeNbHOE TMPEAMETHOE COAEp)KaHHE, TMPEAyCMaTpuBaeT
pacnpeiesIeHUE €ro Mo KJlaccaM U CTPYKTYPUPOBAaHHUE 110
pazienaM M TeMaM IMpPOrpaMMbl 1O XHMHUH, ONPEAENACT KOJIUYECTBEHHBIE U
Ka4yeCTBEHHBIE XapaKTEePUCTUKHU COJIEp KAHMS, PEKOMEHTyEMYIO



NOCJEAOBATEIBHOCTh ~ M3YyYEHHS] XHMHM C  YYE€TOM  MEXKNOPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH  OOydJarIuXcs, ONpeaeNseT BO3MOXKHOCTH IpeaMeTa IS
peanuzanuu TPeOOBaHWM K pe3yabTaraM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a TakkKe TpeOOBaHUI K
pe3ynbraraM O0yuYeHHUsI XMMHUHM Ha YPOBHE 1eJel U3ydeHUsl MpeaMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEJILHOU JIESITEIBHOCTH OOYyYaloIllerocs IO OCBOCHUIO
y4eOHOTO COAepKaHUSI.

3HaHWEe XUMHUHU CIY>KHUT OCHOBOM [uisi (POPMUPOBAHMS MUPOBO33PEHUS
00yuJaroIerocs, €ro MpeacTaBlIeHNu O MaTepUuaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIh
UrparoT GopMUpyeMbie XUMUEH TIPEICTABIICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U
00 DBOJIIOIIMU BEIIECTB B MPHUPOJAE, O MyTSIX PEHICHHS TIOOATBHBIX MpoOIieM
YCTOMYHMBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, YHEPIETHUUECKOU, NMUILEBOM U
AKOJIOTMYECKOM 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHHS.

N3yuyenune xumun:

CIOCOOCTBYET peasiu3alliid BO3MOKHOCTEH /IS CaMOPa3BUTHS U
dbopMUpOBaHUS KyJAbTYPbl JMYHOCTH, €€ 001Iel U (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (JOPMUPOBAHHE MBIIUICHUS M TBOPYECKHUX CIOCOOHOCTEN
oOyJaromuxcsi, HaBBIKOB HMX CAMOCTOSTENbHOW  Yy4eOHOW  JesATEIbHOCTH,
OKCIIEPUMEHTATFHBIX M HWCCJEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MTOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHAIBHON JCATEIHHOCTH;

3HAKOMHUT €O CHEUU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3VISA/Ia HA €AMHCTBO MPUPOBI U UeTIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TaroM B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH O0yYaIOIIUXCS;

crocoOCcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--
HAYYHBIM 3HaHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B KOJIOTUYECKOE
oOpa3oBaHue 00yJarOIINXCSI.

JlanHble HampaBieHHS B OOyYEeHHMM XWMHUHM OOECTICUMBAIOTCS CHEIU(PUKOM
CONEpKaHMWsI ~ y4eOHOro  mMpeaMeTa, KOTOPBIA  SBIACTCS — TEIaroTHYECKH
aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOM HAYKHM XMMHH Ha ONPEEIEHHOM JTare e€
pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsi OPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMHUCA CHUCTEMbl MEPBOHAYANIBHBIX TOHATUA XUMHUHU, OCHOB
HEOPraHMYEeCKOM XHMUU U  HEKOTOPBIX OTAEJIBbHBIX 3HAUYUMbBIX ITOHSATHM
OpPraHUYECKON XUMMUHU.

CrpykTypa comepaHusi MPOrpaMMbl MO0 XHUMHH CPOpPMUpPOBaHA HAa OCHOBE
CHUCTEMHOTO Moaxo/ia K e€ nzyueHuto. CoyepxraHue CKIaJbIBaCTCs U3 CUCTEMBI
MIOHATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUNA O XUMHUYECKOU
peakuuu. OO0e 5THU CHUCTEMBl CTPYKTYpHO OpraHU30BaHbl IO MPUHIHUILY
MOCJIEI0BATEILHOTO Pa3BUTHUSI 3HAHUN Ha OCHOBE TEOPETUUYECKUX IMPEICTaABICHUM
Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHHS;

— Ilepuoanueckoro 3akona /. . MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHMH aToMa U XUMUYECKOU CBSI3H;

— MpeACTaBICHUHN 00 MEKTPOIUTUUECKON TUCCOIAIIMU BEIECTB B
pacTBOpax.

Teopernueckue 3HAaHMS pAacCCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKHU
HOJYYEHHBIX U OCMBICIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJHOIO
YPOBHS K IPYyTrOMY, BBIIOJHSAS (YHKIIMU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEH ITPAKTHUYECKOTO NMPUMEHEHUS U MOJNyYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue MporpaMMbl MO XHMHHU  CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABIICHUS O XUMUYECKOW COCTABIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJBI, IEHHOCTHOTO OTHOLIEHHs K HAyYHOMY 3HAHUIO U METOAAM
NO03HaHUs B HayKe. MI3yueHne XUMHUH TPOUCXOAMT C MPUBJICYEHUEM 3HAHUI U3 paHee
U3yUYEHHBIX y4eOHBIX ITpeaMeToB: «OKpysKarouui Mup», «buonorus. 5—7 kiaccel» u
«Dusuka. 7 Kacc».

[Ipu n3y4eHun XUMMUU NPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKON
HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON AESITEIbHOCTH
YeJI0OBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOHM Ky/lbTyphl. 3ajadya y4eOHOro
npeIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUM — BaXKHEUILIUX
(akTOB, MOHATUH, 3aKOHOB U TEOPETUUECCKUX MOJOKECHHM, TOCTYIHBIX 0000ICHNI
MHUPOBO33PEHYECKOTO XapaKTEPA, sI3bIKA HAYKH, B IPUOOIIIEHUH K HAyYHBIM
METOJaM IIO3HAaHMsSI NPH M3YyYEHHHM BEIIECTB M XHMHYECKUX pEaKUud, B
(opMUpOBaHUM U PA3BUTUHU [TO3HABATEIbHBIX YMEHUN U UX PUMEHEHUH B Y4EOHO-
MO3HABATEIbHON M y4eOHO-MCCIEA0BATEIbCKOM NEATEIbHOCTH, OCBOCHUH MPABUII
0€301acHOro 0OpAIICHUS C BEIIECTBAMHU B TIOBCEIHEBHOM KU3HHU.

[Ipu M3yyeHUH XMMHH Ha YPOBHE OCHOBHOTO OOLIET0 00pa30BaHUs BaXKHOE
3HaYEHUE NPUOOPENU TaKUEe LU, KaK:

. (opMUpOBaHUE UHTEUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOU K
caMOOOpa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIBHOMY IPUHATHUIO
penieHunii, cnocoOHOM aJanTUPOBATHCS K OBICTPO MEHSIFOUIMMCS YCIOBUSIM
KU3HH;

. HANpaBJICHHOCTh  OOy4eHHMs HA  CHCTEMarHMyeckoe MpHOOIIEeHHE
o0y4aroIuxcsi K CaMOCTOATEIbHOM I103HABATEIBbHON NIE€ATEIBbHOCTH,
HAy4YHbIM

METO/IaM TO3HAaHUA, (POPMHUPYIOIMIMM MOTHBAIMI0 U Pa3BUTHE CIOCOOHOCTEH K

XUMUMY;

— obecrieyeHre yCciaoBHi, CIOCOOCTBYIONIMX MPUOOPETEHHUIO 00yYarOIIMMUCS
OMbITa Pa3HOOOpPA3HOW JE€ATEIbHOCTH, IMO3HAHHUA M CaMOIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS



Pa3INYHBIX BUAOB JCATCIbHOCTH,

dbopmupoBanue 00meH (QYHKIIMOHAIBLHOH W  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJIC YMCHHH OOBSICHATH W OIICHUBATh SBJICHHS
OKPYKAIOIIEro MHUpa, HWCIOIb3ys 3HAHWUS W OIBIT, TMOJIYYEHHBIC TIPH
M3YYCHUHN XUMUH, IPUMEHSITh UX TIPHU PEIICHUH TTPOOJIEM B TTOBCEIHEBHOM
KU3HU U TPYIOBOH JESITEIbHOCTH;

dbopMupoBaHHE Y  OOydYarOIIMXCSA T'YMAaHUCTUYCCKHX  OTHOIICHUH,
MOHMUMAaHUS [ICHHOCTH XUMUYCCKHUX 3HAHUH JIJTS BEIPAOOTKH SKOJIOTUICCKU
LEJ1eCO00PA3HOro MOBEAEHUS B OBITY M TPYAOBOW AESATENBHOCTH B LIEISAX
COXPAHEHHS CBOETO 37I0POBBS U OKPYKAIOIIEH IPUPOTHOMN CPEIIbI;

—Pa3BUTUC MOTHBAIIUH K O6y‘{€HI/IIO, CITOCOOHOCTEH K CaAMOKOHTPOJIO H

CaMOBOCITMTAHHUIO HA OCHOBE YCBOEHHUS 00IIEUENIOBEYECKUX IEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpOo(uIisi 1 HAPaBICHHOCTH JaIbHEUIIIEro 00yYeHus.

0611166 9HuCJI0 9aCoOB, OTBeI[éHHBIX IJIL U3YUCHHA XUMHUH Ha YPOBHEC OCHOBHOTI'O

obmrero ob6pa3oBanms, cocTaBiser 136 ydacoB: B 8 kiacce — 68 vacoB (2 yaca B
Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).



COAEPXAHME OBYYEHMUSA

8 KUIIACC

IlepBoHaYaIbHBIE XUMUYECKUE TIOHATHSA

[Tpeamer xumun. Posib XMMUU B KU3HU YEJIOBEKa. XUMUS B CHCTEME HayK. Temna
u BeniectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE BEIIECTB.
[Tonarue o meTonax mo3HaHusi B Xxumuu. Yucteie BemiectBa U cMecu. CrnocoObl
paszeneHus CMecen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE A1eMEHTHI. CHMBOJIBI XHMUYECKUX
aneMeHTOB. IIpocThie U clokKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gopmyna. BalleHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XMMUYECKOTO AJIIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMoOCBs3b KOJIHWYECTBA,
Macchbl M 4YHCla CTPYKTYpHBIX €IuHUI] BellecTBa. Pacuérel mo ¢opmymnam
XUMHUYECKUX COCTUHECHUMN.

OuU3NYECKHE U XUMUYECKUE SIBICHUSA. XUMUYECKas PEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BeHIeCTB. XHUMHUYeckue ypaBHeHusa. Knaccudukanms
XUMUYECKUX PEakiuil (COeIUHEHUS, Pa3I0KEeHMs, 3aMEIIICHUS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMUMHMUYECKOW MOCYAOW, MpaBuWiiaMu paboThl B Jaboparopuul u
npuémMamMu oOpallieHusi ¢ 1a0opaTOpHBIM OO0OpPYAOBAHHEM, U3YUEHUE U OINHCAHHE
(¢u3nueckux CBOMCTB 0Opa3lioB HEOPraHWYECKUX BEIIECTB, HAOIIONECHHE
¢usnueckux (MIaBleHWE BOCKA, TasHUE JIbJla, PACTHPAaHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEIHOW MPOBOJIOKU, B3aUMOJICUCTBHE MEJa C KUCIOTOMN) sIBJICHUI, HAOIIONeHHE U
ONKCAaHUE TPU3HAKOB MPOTEKAHMS XMMHUYECKUX peakuuidl (pa3ioKeHHe caxapa,
B3aUMOJICMICTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3ziioKeHHE TUAPOKCHAA
meau (I1) mpu HarpeBanuu, B3auMozeHCTBHE xele3a ¢ pacTtBopoM cosr meau (1),
U3y4eHHE CIOoCOOOB pa3/iefieHUs] CMEcCel: C MOMOIIBI0 MarHuTa, (pUIbTpOBaHHE,
BBITIAPUBAHKE, NUCTWLIALMS, XpomaTorpadus, MPOBEICHUE OYUCTKH MOBAPEHHOM
conu, HaONMIOACHWE W OMHWCAaHWE  pPE3ylIbTaTOB  MPOBEJCHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOZEJIEH MOJIEKYI
(IIapOCTEePIKHEBBIX ).

BaxHelue npeacTaBuTe 4 HCOPraHUYEeCKUX BelIeCTB

Bo3nyx — cmece razos. CocraB Bo3ayxa. Kucnopong — anmeMeHT W mpocTtoe
BenecTBO. Haxoknenue kucimopona B mpupone, GU3HUECKHe W XUMHUYECKUE
cBoiicTBa (peakiuu ropenust). Okcunpl. [Ipumenenne kucnopoga. CriocoObl
MOJTyYEHHUsI KUCIOpo/ia B 1ab0opaTopuu u npoMbllieHHOCTA.  KpyroBopot
Kucnopona B npupoze. O30H — auIoTpoIiHas MOAU(PUKAIMS KUCIOPOa.

TernoBoit 23 heKT XMMUYECKON peaKIuu, TEPMOXUMUYECKUE YPABHEHHUSI, IK30-



U JHJIOTEPMUYECKUE peaKUUU. TOIUIMBO: yroiab M METaH. 3arpsA3HECHHE BO3/yXa,
yCWJICHHE MapHUKOBOTO 3 eKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — anmemeHT u ipocroe Bemectso. HaxoxaeHue Bogopoaa B mpupoze,
duznuecKue u XUMUIECKHUE CBONCTBA, MPUMEHEHHE, CTIOCOOBI moydeHusi. Kuciotsr
U COJIU.

Mounsipubiii 00b€M ra3oB. Pacy€Thl M0 XUMUUYECKUM YPABHEHUSIM.

dusnveckre CBOMCTBA BOAbl. Boma KaK pacTBOpUTEIb. PacTBOPEL.
HacpilieHHble W HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10 BelecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBAaHMUS.
Ponb pacTBOpoB B Ipupoae M B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPHUPOJIE.
3arps3HeHue NpUpoAHbIX BoA. OXpaHa U OUUCTKA IPUPOJHBIX BOJ.

Kimaccudukamus Heoprannueckux coeauHennid. Oxcunbl. Kiaccubukarus
OKCHJIOB: cosieoOpa3yrolire (OCHOBHBIE, KHCIIOTHBIC,  aM(oTepHbIe) U
HeconeoOpazyrone. Homenkiarypa okcuaoB. Du3udyeckue U XUMUYECKHUE
CBOMCTBA OKCUIOB. [TomyyeHne okcuaos.

OcHoBanusi. Krnaccudukanuss ocHOBaHUM: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHMU. PU3NUECKHE M XHUMUYECKUE CBOKCTBA
ocHoBaHuU. [lonmydeHre OCHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenkmarypa kucinor. Ousznyueckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHocTm MmetawuioB H. H. bekerosa.
[lonyueHnne KUCoT.

Comu. Homenkiarypa coneil. @U3ndecKkre 1 XUMHYECKUE CBOMCTBA COJICH.
[Tonyuenue comnen.

I'eHeTnyeckas CBs3b MEXKAY KIaCCaMU HEOPTaHUYECKUX COCTUHECHUMN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOIYUYEHHUE,
coOupaHue, paclo3HaBaHUE MW M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOICHHE
B3aUMOJICVCTBHSl BEIIECTB C KHUCIOPOAOM M YCIIOBUSL BO3HUKHOBEHUS U
MpeKpalleHus ropeHust (roxkapa), 03HaKOMJICHUE ¢ 00pa3liaMu OKCUJOB U OMUCAHUE
WX CBOMCTB, MOJIy4eHHEe, COOMpaHUE, paclio3HABAHHUE U U3yUE€HHE CBOMCTB BOAOPO/Ia
(ropenue), B3aumoneicTBue Bojgopoda ¢ okcupom Menu (1)  (BozMoxkHO
UCIIOJIb30BAHKME BHJIEOMATEPUAJIOB), HAOMIOAEHUE 00PA3OB BEIIECTB KOJIUYECTBOM
1 ™Momnb, wHccleqoBaHME OCOOCHHOCTEH pacTBOpPEHUS BEUIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OINPEAEIEHHON MacCOBOM H0JEH
PacTBOPEHHOIO BENIECTBA, B3aMMOJCHCTBUE BOABI C MeETaIaMU (HATpUEM U
KaJIblIieM) (BO3MOXKHO HCTOJB30BaHUE BUIEOMATEPUATIOB),

UCClIeIoBaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KIACCOB,
HAOJIIO/ICHNE U3MEHEHUs] OKPACKU WHIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
n3yuyeHue B3aumojencTus okcuaa meau (I11) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCTIOT
C METAJUIAMU, PEAKUMKA HEUTpaIu3aluH, MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUME OJHOTO MeETajyla JpYyrMM M3  pacTBOpa  COJIM, PpEIICHHE



DKCIIEPUMEHTAJIBHBIX 3a7ad 10 TeMe «BaxHenmme Kiacchl HEOPraHWYECKUX
COCTMHEHUI.

IMepuonnyeckuin 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MenngeineeBa. CtpoeHue aroMoB. XHUMHYECKAsl CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHBIC PEAKIMHU

[lepBbie MOMBITKKA KiIAacCU(DUKAIIMM XUMHUYECKUX dieMeHToB. [loHsiTue o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAIbI,
raJioreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yIoT aM(OTEPHbBIE OKCUIbI U
TUJIPOKCHIBI.

[Tepuonnueckuit 3akoH. I[lepuonnueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
N. Menpaeneena. Koporkonepuoanas u giuuaHonepuoanas Gopmel [leprogundeckoit
cucreMbl xuMuueckux oviemeHtoB JI. M. Menneneesa. Ilepuonsl U rpyIisl.
@U3NYECKHUM CMBICI MIOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOAA U TPYNIIBI dJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHbIX snep. M3oronsl. DnexkTpoHsl. CTpoeHue
ANIIEKTPOHHBIX ~ 000JIOUEK aTOMOB  MepBbIX 20 XUMUYECKHX  DJIEMEHTOB
ITepunomnueckont cucremsl [[. M. MenneneeBa. XapakTepucTuka XUMHUYECKOIO
3JIEMEHTA 10 ero nojoxeHuro B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS PaJilyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB 110 TPYyIIaM U IEPUOJIAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanveckord CUCTEMbI XUMUYECKUAX
JIEMEHTOB I pa3BUTHS Haykn W npaktuku. . M. MenneneeB — yd€Hwld U
rpaXkJaHWH.

Xumnueckas cBsi3b. KoBanenTHas (moJsipHas U HEMOJSpHAsi) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JJIEMEHTOB. MIOHHAas CBA3b.

Crenenp okuciieHus. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINN.
[Ipoueccel OKHCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydyeHre oOpa3lioB BEIIECTB METAJJIOB M HEMETAIJIOB, B3aUMOJECHCTBUE
THAPOKCUAA LHMHKA C pPAacTBOPAMHM KHCIOT M WIEIOYEH, NIPOBENECHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKIUU
(ropeHue, peakiuu pa3ioKeHHs, COSTUHEHN).

Mesicnpeomemmuoie cea3u

Peanmuzannst MexXnpeaMETHbIX CBA3€H IMPU HM3YYEHHMM XMMHUUM B 8 Kiacce
OCYLLIECTBIISIETCA Yepe3 UCII0B30BAHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX ITOHATHUH,
TaK W TIOHSATUW, SBIBIIOIIMXCS CHCTEMHBIMM JUISL OTHEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01mMe ecTeCTBEeHHO-HAy4YHbIE MOHATHSA: HAay4YHBIA (PakT, rumoresa, TEOpus,
3aKOH, AaHaldM3, CHUHTE3, KiacCU(UKAIMsI, MEePHUOAUYHOCTb, HAOIIOIEHUE,
JKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

@dusuka: Marepus, aTroM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,



PaANOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHM 3apsll, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHME BeUIeCTBa, ra3, (U3MUECKHE BEJIWYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TOPOBL,

II0JIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnonnuecknii 3akoH. [lepruoauyeckas cucTeMa XUMHYECKUX JIIEMEHTOB /.
N. MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHU CBOWMCTB
XUMHUYECKHUX IIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KaJbLUS U KX COCAUHECHHI
B COOTBETCTBHH C TIOJIOKEHUEM JIEMEHTOB B [leproanieckoil cucteMe U CTpOCHUEM
HX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKOW CBSI3H. THIIBI KPUCTANIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XMMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K pa3IM4HBIM KJIacCaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMuyecKuX peakui 1o pa3ianyHbIM IpU3HaKaMm (10 YUCTy U
COCTaBy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3P (EKTY, IO U3MEHEHUIO
CTETICHEW OKHUCIIEHUS XMMHYECKHX D3JIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHUIO
KaTanu3aropa). JK30- U S9HIOTEPMUYECKUE PEaKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsitue o ckopoctu xumuyeckol peakiuu. Ilonstre 00 oOOpaTUMbBIX H
HEOOpaTUMBIX XUMUYECKHX peakuusX. [IoHATHE O TOMOre€HHBIX U TeTEPOreHHBIX
peakuusax. [lonstue o karanusze. IlonaTue 0 xumuueckoMm paBHoBecuu. DakTopsl,
BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OasiaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu. COCTaBIEeHUE YPABHEHH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HUCIIOJB30BAaHHEM  METOAA
ANEKTPOHHOTO OaiaHca.

Teopust 2NEKTPONUTUIECKON AUCCOLMALAN. DJIEKTPOJIUTHI U HEIIEKTPOJIMUTHI.
Karnonsl, annonsl. MexaHu3M AUCCOLMALIAM BEIIECTB C Pa3JIMYHBIMA BHUIAMH
xumudeckon cBsizu. Crenenp qucconuanuu. CUibHbIC U C1a0bIe IEKTPOIUTHI.

Peakuiun monHoro oomeHa. YCiIoBHUSI MPOTEKaHUS PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBIE HWOHHBIE YpaBHEHUs peakuuil. CBONCTBA KHCIIOT,
OCHOBAHHI M COJIEH B CBETE MPENICTABICHUN 00 DIEKTPOIUTUIECKON AUCCOIUAIINH.
KauectBenHble peakiiy Ha HOHBL. [[OHSATHE O THIPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — META/VIOB W HEMEeTauloB (rpadura u anmasa), CIOXKHBIX BEIECTB
(xJ0puaa HaTpuA), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peaKIuu OT
BO3ACHCTBUS  PA3NMYHBIX  (DAKTOPOB, HCCIEAOBAHHME  AIIEKTPOINPOBOAHOCTH
PacTBOPOB BEILECTB, MPOLECCA JUCCOLMALIMHI KUCIIOT, HIeJI0UeH U cosield (BOZMOXKHO
UCIIOJIb30BAHME BHJIEO MAaTEPHUANIOB), IMPOBEACHHUE OIBITOB, HJUTOCTPUPYIOLIUX
PU3HAKK MTPOTEKAHUS peaKIfii HOHHOTO 0OMeHa (00pa3oBaHUE OCAKa, BHIJICICHHE
ra3za, oOpa3oBaHH€ BOJbl), OINBITOB, WTHOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKIUil (TOpeHHE, pEeaKUUu pa3JIoKEHUs, COCAUHEHUS),
pacno3HaBaHWE HEOPraHUYECKHUX BEIIECTB C MTOMOIIBIO KAYECTBEHHBIX PEaKLIUiA Ha
MOHBI, PEIlICHHE IKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanibl U MX cCOeIMHEHUSA

OO6mast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTHM CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3UUYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — T'AJIOTEHOB. XMMHUYECKUE CBOICTBA Ha MpUMeEpe XJIopa (B3auMOJICHCTBHE
C MeTajslaMH, HeMeTajulaMH, Ienodamu). XiopoBopopoa. CossHas KHCIIOTa,
XMMHUYECKHME CBOWCTBA, TIOJYy4YCHHE, NOpuMeHeHue. [JlelicTBue xjopa H
XJIOPOBOAOPOJA HA OPraHM3M 4YeJoBeKa. BakHelre XI0puabl U UX HAX0XK/ICHHE B
pUpoIe.

O6mast xapakrepucTuka 351eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTeleHU okucieHusa. CrpoeHue M (PU3MUECKHUE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa U
ceppl. XuMHYecKue cBoiicTBa cepbl. CepoBoAopol, CTpoeHHe, (U3UYECKUE HU
XuMu4eckue cBoiicTBa. OKCUIBI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kuciorta, (U3NYECKue 1 XUMUYECKHE CBOMCTBA (00IIMe KaK MPEACTABUTEIIS
KJjacca KHCIOT U creuupuyeckne). XUMUYECKUE DPEAKIUH, JIeKallle B OCHOBE
IPOMBIIIJIEHHOTO Ccroco0a TOJMy4YeHHs] CEpHOW KHCIOTHL. [IpumeHeHue cepHoit
kucnoThl. Colli CepHOM KUCIOThI, KAYECTBEHHAs pEaKIIUs Ha
cynb(ar-uoH. HaxoxaeHue cepbl M €€ COCOIUHEHUH B MNpUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKpPY)KAroUIEHd Cpenbl COEAMHEHUSIMU cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHHUS.

OO6mast xapakTepucThka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUA. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢usnyeckre U XxumMudeckue cBoiictBa. KpyroBopor azora B mpupoae. AMMHUak, ero
dusznueckue U XMMUYECKHUE CBOICTBA, MoydeHue u npumeHenue. Coiau aMMOHUS,
ux (pU3MYecKue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiius Ha
MOHBl aMMOHHUA. A30THas KHCIOTa, €€ MOJIydeHHe, (PU3NYECKHe U XUMUYECKHE
cBOiicTBa (0OIIME Kak TPEACTaBUTENS KJacca KHUCIOT U cleuupuyeckue).
Hcnonb3oBanue HUTPATOB U COJIEH aMMOHUS B KaY€CTBE MUHEPATbHBIX YIOOPEHHIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYXAIOLEH Cpellbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE



JOXAW, 3arpsS3HEHUE BO31yXa, IMOYBbl U BOAOEMOB). Docdop, amIoTpoInHbIE
monupukarmu Gocdopa, dpuzndeckne u xumudeckue corcta. Okcup ¢gocdopa
(V) u dochopnas kuciora, pu3HUecKMe M XUMHYECKHE CBONCTBA, IMOJTYUYCHHUE.
Hcnonb3oBanue ¢pocharoB B KauecTBE MUHEPAIBHBIX YIOOPEHU.

Ob6mast xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepPHbIEC CTENICHN OKUCIICHUS. YIIIEpO/], aJJIOTPOIIHbIE MOAU(PUKAIIH,
pacnpocTpaHeHUue B MpUPOe, PU3NUECKUE U XUMUYECKHE CBOMCTBA. AACOpOIMs.
KpyroBopot yrinepoaa B mpupose. OKcuisl yriepoaa, uX Gu3ndecKue i XMMUIECKUe
CBOWCTBA, JEWCTBHE HA JKUBBIE OPTraHU3MBbI, T[IOJyYeHHE U TMPUMEHEHHE.
DKoJIoTHYeCcKre MpoOieMbl, CBs3aHHBIE ¢ okcuiaom yriepoma (IV), rumoresa
[7100aJIbHOTO MOTEIJICHUST KIIMMaTa, MapHUKOBBIN 3 deKT. YroiabHas KUCIOoTa U e€
coiu, uX (U3NYECKHEe M XUMHYECKHE CBOMCTBa, TOJy4YeHHE W TNPUMEHEHHE.
KauyecTBeHHas peakuusi Ha KapOOHaT-MOHBI. Vcrnoiab30BaHWE KapOOHATOB B OBITY,
MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03S1CTBE.

[lepBoHauagbHBIC MOHATUS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriiepoja (MEeTaH, 3TaH, STUJICH, alleTUJIeH, ATaHOJ, INIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie UCTOYHUKH YIIEBOAOPOAOB (YTOJb, TPUPOIHBIN Ta3, HE(PTH), MPOTYKTHI
ux mnepepaboTku (OEH3WH), UX POJb B OBITY M MpOMBIIUICHHOCTH. [loHsTHE O
OHMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KUPAX, OCIKaX, YIIIEBOAAX — U UX POJIH B )KU3HU
genoBeKka. MarepualibHOE €IMHCTBO OPraHMYECKUX U HEOPTaHNUECKUX COSTMHEHUH.

Kpemuuii, ero ¢usmyeckne u XUMHUYECKHE CBOMCTBA, MOJIY4YEHUE H
npumMenenue. CoenuHeHus: KpeMHus B mpupoje. OOume npeacTaBieHuss 00 OKCHae
kpemuus (IV) u kpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTH. BaskHeH e CTpOnTENbHBIE MaTepHAaIIbl: KepaMHUKa,

CTEKJIO, LIEMEHT, OE€TOH, >kene300eToH. [IpobreMbl Ge30MacHOro0 MCIOJIb30BaHUS
CTPOUTENIbHBIX MaTepHaIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3y4deHre 00pa3iioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJCHIE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI 1 HAOIIOACHNE TPU3HAKOB
UX MIPOTEKAHUs, OMBITHI, OTpaXkaromiyre Gpusnieckrue 1 XMMHUUECKHe CBONCTBA
TaJIOTEHOB U UX COCIMHEHUN (BO3ZMOXKHO UCIOJIb30BAHKUE BUIEOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMH XJIOpHUI0B (raJOTeHHUI0B), 03HAKOMIICHHUE ¢ 00pa3liaMu
Cephl U €€ COeTMHEHUSIMH (BO3MOXKHO HMCTIOJIb30BaHNE BUACOMATEPHAIIOB),
HaOIIofIeHNe Mpoliecca 00yTIIMBaHuUs caxapa Moj JeCcTBHEM KOHIIEHTPUPOBAHHOM
CEPHOM KHUCIIOThI, U3yYeHHE XUMUUYECKIUX CBOMCTB pa30aBIeHHON CEpHON KUCIIOTHI,
NpOBEICHNE KaYeCTBEHHOH peakiny Ha Cylb()aTHOH 1 HaOMIOIEeHUE TPU3HaKa e
MIPOTEKAHMSI, O3HAKOMJIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux
COETMHEHHM (BO3MOXHO MCIOIB30BaHUE BHIEOMATEPHUAIIOB), 00pa3aMu a30THBIX
1 hochOopHBIX yIOOpEeHH, MOTydeHrE, COOMpaHKe, paClIO3HABAHUE U U3YUYCHHE
CBOMCTB aMMHaKa, POBEICHNE KaueCTBEHHBIX PEAKINil HA MOH aMMOHHUS U



¢dochar-uoH 1 n3ydeHne NprU3HAKOB UX MPOTEKAHMSI, B3AUMOJICUCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO (BO3MOXKHO UCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), U3yUYEHHUE MOJIeNIel KPUCTAJUTMUYECKUX PEHIETOK ajiMasa,
rpaduta, pyanepeHa, 03HaKOMJIEHHE ¢ MPOIECCOM acOPOIIHU pacTBOPEHHBIX
BEUIECTB aKTUBUPOBAHHBIM YIIIEM U yCTPOMCTBOM MPOTUBOIa3a, MOIyUYEHUE,
coOupaHue, paclio3HaBaHUE U U3yUCHHE CBOMCTB YITIEKUCIIOTO ra3a, IpoBEACHHE
KaueCTBEHHBIX PeaKkluii Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYCHHUE MPU3HAKOB UX
POTEKaHUsI, 03HAKOMJICHHE C MPOIYKIMEN CUIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHe 3KCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHelme HeMeTalibl 1 UX
COEIMHEHHUSD.

MeTauibl 1 X COeIMHEHHUS

OO61ast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIIOB HA OCHOBaHUU UX
nonoxenus B llepuonnueckon cucreme xumnueckux aeMmeHToB . 1. Menneneesa
U cTpoeHus atoMoB. CTpoeHue MeTaiuioB. MeTainueckas CBsI3b U MEeTaJuIMuecKas
KPUCTAIUINYECKAsE PEHIETKA. ODJEKTPOXUMUYECKUN Psii HANPSKEHUNA METaJIIOB.
du3znyeckue M XUMHUYECKHE CBOMCTBa MeTayuioB. OOIIMe CcrocoObl MOMYyYEeHHS
MeTaioB. lloHsATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT
koppos3uu. CrutaBel (CTajb, YyTyH, MIOPATIOMUHHM, OpOH3a) U UX NMPUMEHEHUE B
OBITY U MPOMBIITUIEHHOCTH.

[lenounsie MeTasuibl: nonoxkenue B Ilepuonnueckoil cucreMe XMMHUYECKUX
anementoB JI. 1. MenaeneeBa, CTpoeHME MX aTOMOB, HAXOXKIEHHUE B IPHUPOJE.
®u3nuecKre 1 XUMUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABI HATPUS U Kanus. [[puMeHeHrne Nen0YHbIX METAJIIOB U KX COEIMHEHU.

[[lenoyHO3eMEIbHBIE METAJUIBI MarHMuM W KaJdblMH: IIOJIOXKCHHUE B
[Iepnonnueckoit cucreme xuMmuueckux aemeHToB 1. 1. Menaeneesa, ctpoenue ux
aTOMOB, HaXOXJeHHUE B mpupoae. Pu3nueckrue U XMMUYECKUE CBOMCTBA MarHus U
KaJIbLIMsl. BaxkHeme coeAMHEeHNs Kaiablus (OKCHI, TUAPOKCU, coin). JKEcTKoCTh
BOJIbI M CTIOCOOBI €€ yCTPaHEHHUS.

AsnroMuHUE: nionokeHue B [leprnonnueckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aroMma, HaxOXAeHUE B Ipupone. Pusnyueckue u
XUMHUYECKHUE CBOMCTBa amtoMuHUA. AMGMOTEpHbIE CBOWCTBA OKCHIA M THAPOKCUIA
ATIOMUHUSL.

Keneso: nonoxenue B [lepuoanyeckoi cucreme XuMudeckux aneMenToB /. H.
MeHieneeBa, CTpoeHUE aTOMa, HaXOXKJIEHHE B pupojie. PU3NUecKue U XUMUYECKUE
cBoiicTBa xene3a. Okcuasl, ruapokcunbl U conu xenesa (1) m xenesa (1), ux
COCTaB, CBOMCTBA U MOJIyYECHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C 0Opa3laMud METAJIOB U CIUIAaBOB, UX (HU3UYECKUMH
CBOICTBaAMH, M3y4Y€HHE  pE3YyJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAHME BHUIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJACUCTBUS OKCHIA



KaJlblUg W HaTpus € BOJOM (BO3MOXKHO HCIIONB30BAaHUE BHIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOWCTB >KECTKOM BOBI, MPOLIECCA TOPEHUS JKEJIe3a B KHUCIOPOAE
(BOBMOXKHO  MCHOJb30BAHME  BHMJIEOMAaTEpUAJIOB), IMPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKlUii Ha MOHBI: MarHus, KaJablus, aJlOMUHUA, HUHKA, xkene3a (11)
u xenesza (II1), menu (II), HaGmroneHre W OMUCAHHUE MPOIECCOB OKpaIIMBAHUS
IUIAMEHUM HMOHAMH HaTpus, Kanusg U KaublUsd (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEpPUAIIOB), HCCIIEI0BAaHIE aM(POTEPHBIX CBOMCTB I'MJIPOKCHA AIIFOMUHUS U
TUAPOKCUA IIMHKA, PEIIEHUE AKCIIEPUMEHTATbHBIX 3a/1a4 1o Teme «Baxueime
METaJUIbl U UX COCAUHEHUS.

XHMHUS M OKpYsKaIOIIas cpeaa

BemecrBa u marepuanbsl B NOBCEIHEBHOW JKHM3HM 4enoBeka. be3omacHoe
UCIIOJIb30BAHKME BEIIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasg momoiub npu
XUMHUYECKHUX 0KOTaxX U OTPABICHUSIX.

XVMMHYECKOE 3arpsA3HEHUE OKpYKAIOLIEH cpeabl (MpeAesbHast TOIyCTUMAast
KOHIIEHTpanus BeuecTs, ganee — [IJIK). Poiap Xxumum B pelmieHUM 3KOJIOTHUYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

U3yueHue 00pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, TIOJTHUMEPHBIE
MaTepuabl).

Mesicnpeomemmnuie ceéaszu

Peanmm3zannst MexXnpeamMeTHbIX CBA3EH INPU H3YYEHHMM XMMUM B 9 Kiacce
OCYIIECTBIISIETCS YePEe3 UCIIOIB30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK M TOHATHM, SBISAIOIIUXCA CHUCTEMHBIMH JUIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0muMe ecTeCTBEeHHO-HAay4YHbIE MOHATHS: HAy4YHbId (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTe3, Kiaccupukauus, TMEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJIETTUPOBAaHUE, UBMEPEHHE, MOZIEIIb, SIBIICHUE, TAPHUKOBBIN AP EKT,
TEXHOJIOTUsl, MaTepUaJIbL.

®duzuka: MaTepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIIBL,
PagOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUYECKUI 3apsn, IIPOBO/IHHKH,
HOJIYTIPOBOAHUKH, TUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSIHHE BEILleCTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAJUIMYECKasl pEIIETKa,
CIUIaBbl,  (PU3MYECKHE  BEJIMYMHBI, €IWHULBI  U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3B€3/1b1, COJHIIE.

buonorus: gotocunres, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yAOOpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BELIECTRA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaIbl, TOPHbIE TOPO/bI, MTOJIE3HBIE
UCKOIIa€MBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHUSA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pE3ylbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JIOCTUTAIOTCA B XoJe OOyuYeHHs XMMHUU B €IMHCTBE Y4YEOHOU H
BOCIIMTATEJIBHON JIEATENBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMHU
COI[MOKYJIBTYPHBIMU W JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B
oOliecTBe MpaBWIaMd M HOPMaMH TOBEACHHS M CHOCOOCTBYIOT MpoIleccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COIIMANTM3ALMN 00yUYarOIIHUXCS.

JIMYHOCTHBIE ~ pe3yabTarbl  OTPAKAIOT  TOTOBHOCTh  OOyYarolIUXCS
PYKOBOACTBOBATbCSI ~ CUCTEMOM  NO3WTHUBHBIX LEHHOCTHBIX OpHMEHTALUd U
paclIMpeHre OnbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1)maTpuoTH4YEeCKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJIEIHI0, [OHUMAaHWs] 3HAYCHUS XUMHUYECKOM HAyKd B IKU3HHU
COBPEMEHHOTO 00I1IeCTBa, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHON HH(pOpMaluend o
NEPENOBBIX JOCTHKEHHUSX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMUMH,
3aMHTEPECOBAHHOCTU B HAYyYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpaA U OOILIECTBA;

2)rpaskaaHCcKoOro BOCIIMTAHMS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOUCCIEe10BaTENbCKOM, TBOPYECKOM U IPYTUX BUAAX IEATEIBbHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JAESATEIBHOCTH IPU BBINOJIHEHUHU
y4eOHBIX, TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJHEHUU XUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/1aHUH YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO ¥ B3aMMOIIOMOIT!
B IIpOLIECCE 3TOM yueOHOM eSATeIbHOCTH, TOTOBHOCTHU OLICHUBATh CBOE MIOBEJICHUE U
NOCTYIIKA CBOMX TOBAapHUIIEH C TO3ULIMU HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM
OCO3HAHMS MOCJEACTBUN MOCTYIIKOB;

3)IEeHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEACTABICHNUS O BEHIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKM M COCTaBISAIOLINE
OCHOBY JUIsl TIOHUMAaHMsS CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aMMOCBA3SAX YEJIIOBEKA C
MPUPOAHOMN CPEAOM, O POIU XMMHHU B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHbIE MOTHBBI, HANPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUH 110
XUMUHU, HEOOXOAMMBIE ISl OOBSACHEHMsI HAONIOMAaeMbIX MPOILIECCOB U SIBICHUM,
MO3HABATEJIbHOW, WH(OPMAIIMOHHOW M YHUTATEIbCKOM KyJIBTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOATEIBHOM pabOThl C yUeOHBIMH TEKCTaAMH, CIIPABOYHON
JIUTEPaTypol, JOCTYNHBIMH TEXHUYECKUMH CpPEIACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTUH;



MHTEpeC K OOYyYEeHHIO W TMIO3HAHMIO, JHO0O3HATEIBHOCTh, TOTOBHOCTH H
COCOOHOCTh K  €aMOOOpa30BaHMIO, TPOEKTHOM W HMCCIE0BATEIhCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIIEHHOCTH W YPOBHSI OOy4YeHUS B
JIaJbHEHUIIIEM;

4)popMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOLICHUSI K CBOEMY
3/I0pOBbI0, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KW3HH, OCO3HAHUE MOCIEICTBUA U
HETPUSATHE BPEIHBIX MPUBBIUEK (YHOTPEeOICHHS alKOTOoJsl, HAPKOTUKOB, KypeHus),
HEOOXOUMOCTH  COOJNIONIEHUsSI TpaBWJI 0O€30MAaCHOCTH TMpU  OOpalieHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOM JKU3HU;

5)TpynoBoro BOCIMTAHMS:

UHTEPEC K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil U Tpyla pa3iudyHOro poaa,
yBa)KEHHUE K TPYLY U pe3yabTaTaM TPYyAOBOU JAESATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
IPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUHU, OCO3HAHHBIN BIOOP MHANBUIYATEHOMN
TPACKTOPUU TPOJIOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTU K XMMHUH, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEUTHOM
npohecCHOHANBHON ASSITENFHOCTH M Pa3BUTHS HEOOXOANUMBIX YMEHUH, TOTOBHOCTD
a/IaliTUPOBATHCS B MPOPECCUOHATILHON CPEIE;

6)3K0J10rM4eCKOro BOCIIUTAHMUSI:

HKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHHUE K MIPUPOJIE KAaK UCTOUHUKY KU3HU
Ha 3emMjie, OCHOBE €€ CyLIECTBOBAaHMS, NOHMMAHHE LEHHOCTH 3I0pPOBOIO H
O6e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
duznueckoMy M TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIONEHUS
npaBuil 0€30MACHOIO MOBEJEHUS MPU padoTe C BEIIECTBAMU, a TAKXKE B CUTYyallUsX,
YTPOXKAIOIINX 370POBBIO M KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJTy4YaeMble MPHU U3YYCHUH XUMHH, IS
pElIeHHs 3aj1a4, CBA3aHHBIX C OKPYXaIolIeH MPUPOIHON CPEeoH, AJisi MOBBIIICHHUS
YPOBHS  SKOJIOTMUECKOM  KYJAbTYpbl, OCO3HaHUsA [I0OANbHOTO  Xapakrepa
HKOJIOTHUECKUX MpOoOJieM U MyTed UX pEIIeHHs IMOCPEICTBOM METOJOB XHUMUH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABaTENIbHOM,
KOMMYHHUKATHBHOW U COIIMAIILHON MTPaKTUKE.

METAIIPEIMETHBIE PE3VYJIBTATBI

B cocraBe MeranmpeaMETHBIX pPE3yIbTAaTOB BBIACISAIOT 3HAYUMBIC IS
(opMUpOBaHUS MUPOBO33PEHHUS OOIIEHAYYHbIE TOHATH (3aKOH, TeOpHs, IPUHIIMII,
runore3a, (axkT, cucTeMa, TMPOIEcC, HDKCIEPUMEHT W JIPYroe.), KOTOphIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHON
Hay4YHOU KapTUHE MHUpA, U YHUBEpPCAJIbHbIE y4eOHbIE JNEHCTBUA (TO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYIATUBHBIC), KOTOpble 00ecneuynBaloT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHUIO Y4eOHOM



JNEATEIBbHOCTH.

Io3HaBaTe/ibHbIe YHHBEpPCcAIbHbIE yUeOHbIe AeiicTBUs ba3oBbie

Jorudyeckue JecTBUSA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MOpPU OCBOEHUHU
3HAHUW: PACKPBIBATH CMBICI XMUMHUYECKUX MOHITUN (BBIACISITH UX XapaKTEepPHBIC
NPU3HAKY, YCTAHABIMBATh B3aMMOCBA3b C JAPYTMMHU TOHSTUSIMU), HUCHOJIb30BaTh
MOHSTHS U1 OOBSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCHU(UKAIIUU XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
YCTaHABIIUBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXAY OObEKTaMH W3y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIYKTHUBHBIE, NEIYKTUBHBIE, 10 aHAJIOTUN),
JienaTh BbIBOJBI U 3aKITIOYEHUS,

yMEHHE TPUMEHSATH B TIPOIECCE TMO3HAHUS TOHATUSA (MPEIMETHBIC W
METanpeIMETHBIC), CUMBOJIMUECKUE (3HAKOBBIE) MOJIENIU, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICTBLHBIC MPEICTABICHUS —
XUMUYECKUM 3HaK (CUMBOJI DJIEMEHTa), XUMHUYeckas ¢(opMmylia U ypaBHEHHE
XUMUYECKOW PEeakIMu — MPH pelieHud y4eOHO-TT03HaBaTeIbHBIX 33/1a4, ¢ yUYETOM
3TUX MOJICJIBHBIX NPEACTABICHUN BBISBISIT U XAPAKTEPU30BATH CYIICCTBEHHBIC
PU3HAKH U3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIIUM,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIE  CBSI3M |
MPOTUBOPEYUS B U3YyUAEMBIX MPOIIECCAX U SIBIICHUSX.

ba3oBble uccienoBareJbCcKue AeHCTBHUS:

YMEHHUE HCMOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAKKE B KAYECTBE OCHOBBI /IJIs1 (POPMUPOBAHMS TUIIOTE3BI IO TPOBEPKE
MPAaBWILHOCTH BBICKa3bIBAEMBIX CYKICHUI;

MpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YUYCHUUECKUX OJKCIEPUMEHTOB, YMEHHME HaOJIIomaTh 3a XOJAO0M IpoIriecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (popMynrpoBaTh OOOOIICHUS U
BBIBO/IBI 10 PE3YyJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUA, COCTABIISITh OTYET O
MPOJIEIAHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, AaHAJIU3UPOBATh U HMHTEPIPETUPOBATH HHGOPMAIIUIO
pPa3IMYHBIX BUAOB U (HOPM MPECTABICHUS, MOTYyYaeMy U3 Pa3HbIX UCTOYHUKOB
(Hay4YHO-TIONYJISIpHAsl ~ JUTEparypa XHUMHYECKOTO COJAEpKaHMs, CIPABOYHBIC
nocobus, pecypchl VHTepHeTa), KpUTUYECKH OIICHWUBATh MPOTUBOPEUUBYIO H
HEI0CTOBEPHYI0 HHPOPMALIUIO;

yMEHHE TPUMEHATHh Pa3IMuHbIe METOJbI W 3allpOChl MPU TMOHUCKE U OTOOpE
vHpOpMalM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIi BBITOJHECHUS
y4eOHBIX U MMO3HABATEIbHBIX 33714 OMPEeIEHHOTO TUIA, PUOOPETEHUE OTBITA B
o0nacTy  WCIMOJNBb30BaHUS  MHGOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIBTYPOl aKTMBHOI'O MCIIOJIb30BAHUS PA3JIMUYHBIX MOUCKOBBIX CHUCTEM,



CaMOCTOATENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpeACTaBICHHUS MHPOPMALUUA U
WUIIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMU CXEMaMH, JIharpaMMaMmu,
apyruMu popMamu rpaduKy U UX KOMOMHAIASMU;

YMEHHE WCIONb30BaTh MW aHAJIM3UPOBATH B Ipollecce Y4YeOHOW W
HCCJIEI0BAaTENbCKOM JAESITENIBHOCTH MH(OPMALMIO O BIUSHUU HPOMBILIJIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN NIPUPOJHON CPEBI.

KomMMyHuMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

YMEHHUS 3a]1aBaTh BOMPOCHI (B X0/1€ nuajnora u (Win) JTUCKyCCUHr) TIO CYIIECTBY
oOcyxaaeMoit  TeMbl, (OPMYIUPOBATh CBOM MPEMJIOKEHUS  OTHOCUTEIBHO
BBITIOJTHEHUS ITPETIOKEHHOM 3a1a4u;

YMEHUS  MOPENCTABISATh  IOJYYEHHbIE  PE3YyNIbTaTbl  ITO3HABATEIBHOM
JEeSTENbHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTAX; JeJIaTh MPE3EHTALUIO PE3YIbTaTOB
BBITIOJIHEHUSI XUMHUYECKOTO dKCIEpUMEHTa (J1TabOpaTOpHOTO OIbITa, J1a00pPaTOPHOM
pabOoTHI 1O UCCIIEIOBAHUIO CBOMCTB BEMIECTB, YUEOHOTO MPOEKTA);

YMEHHUSI Y4YeOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO03HABATEIHLHOU U UCCIIEI0BATENbCKON AEATENBHOCTH MPU PEIIEHUH BO3ZHUKAIOIIUX
npobjJeM Ha OCHOBE Yyu€ra OOUMX MWHTEPECOB M COMIACOBAHUS TMO3UIIUI
(o6cyx1eHusi, 0OOMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbD», KOOPIUHAIUS COBMECTHBIX
JEHUCTBUHN, OMpeeTeHe KPUTEPUEB IO OLIEHKE KaueCTBa BBIMOJIHEHHOW pabOTHI U
JpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe 1eliCTBUSA:

YMEHHE CAMOCTOSTENBHO ONPENENATh LEIN JAESITENbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeNbHOCTh, BbIOUpaTh Hanbomnee 3(h(PexkTUBHBIE CIOCOOBI PEIICHHs YYeOHBbIX U
MO3HABATEIBHBIX 3aJ1a4, CaMOCTOSITEIbHO COCTaBJISATh WIH KOPPEKTHUPOBATh
IPEUVIOKEHHBIN  QITOPUTM JEUCTBUM NPU BBIIOJIHEHUH 33JaHUM C Y4YETOM
MOJTy4YEHUsI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IOJTYYEHHOTO pe3ylbTaTa 3asBICHHOW LIENH, yMEHHE
HCITIOJIb30BATh U aHAJM3UPOBATh KOHTEKCTHI, MPEAJIaraéMbl€ B YCJIOBUH 3aJaHUM.

HNPEJIMETHBIE PE3VYJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yNBTATOB 10 OCBOCHHIO 00S3aTeIbHOTO
COJIEp)KaHMsI, YCTAHOBJIEHHOTO JIaHHOM (QenepanabHO pabodeil mporpammoit,
BBIJICJISIIOT: OCBOCHHBIE 00YUYaIOIIUMHKCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBuil, cnenuduUeckue IS MPEAMETHOM oOmacth  «XUMHUS», BHJIBI
NEATEIbHOCTH IO  TOJYYEHWID HOBOTO  3HAHUA, €ro HHTEPIpETAIuH,
npeo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koH1y 00yueHus B 8 Kkjiacce npeIMeTHbIE pe3y/bTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00yUaOIIUXCS YMEHUM:

* pacKpbIBaTb CMBICJ OCHOBHBIX XHMHYECKHX TMOHSTHUH: aroM, MOJEKYIIa,

XUMUYECKUIA DJEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH



(omHOpOAHAsT M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJICKYJISIpHAs Macca, KOJMYECTBO BEHIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Js XUMHUYECKOTO AJIEMEHTA B COCUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEHEHBb
OKHUCJICHUS, XUMUUYECKas peakius, KiacCu(UKalUs peakiui: peakiuu
COCIMHEHUSI, PEAKIIUU PA3JIOKECHHUSI, PEAKIIUU 3aMEIeHHs, peaKI[ii 0OMeHa,
9K30- U DHJOTEPMUYECKHE DPEaKIMH, TErIoBOM 3PGEeKT peakiuu, Sapo
aToMa, JJIEKTPOHHBIN CJIOM aTtoMa, aroMHas OpOWTalb, paauyC aroma,
XUMUYECKasl CBSI3b, MOJISIpHAS M HEMOJIIPHAsl KOBAJICHTHAs! CBSA3b, MOHHAs
CBS3b, HOH, KATUOH, aHUOH, PaCTBOP, MaccoBas 01 BEIIeCTBA (IIPOLIEHTHAs
KOHIICHTpAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX TIOHATHH U
MPUMEHSTH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMUYECKYIO0 CHMBOJIHMKY JIJIsi COCTaBICHUS (hOpMYJT BEIIECTB
Y YPaBHEHUN XUMHYECKHUX PEAKIUN;

OTPENIENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTENCHb  OKHUCJEHUS  DJIEMEHTOB B  OWMHApHBIX  COCIMHEHUSX,
NPUHAJJIEKHOCTh BEHIECTB K OMNPENETIEHHOMY KJIacCy COEAMHEHUU II0
dbopMynaM, BHA XUMHYECKOW CBSI3U (KOBajJEHTHasT M MOHHAs) B
HEOPTraHUYECKUX COCTUHCHUSIX;

packpsbiBath cmbich [lepuoanueckoro 3akona J[. 1. Menneneena:
JEMOHCTPUPOBATh MOHUMAHKE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX DIEMEHTOB OT UX MOJIOkKEeHUs B [leproauyeckoit cucreme,
3aKOHOB COXPAHEHHs MacChl BEILIECTB, MOCTOSIHCTBA COCTABA,
aTOMHOMOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;

OMHCHIBaTh W XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuogmaeckoi
CHUCTEMbI XUMUYECKHUX 3JIEMEHTOB: Pa3JIMYaTh MOHATHUS «IJIaBHAsI MOATrPYIIa
(A-rpynma)» u «nobounas noarpynmna (b-rpynma)», mMansie u Oomnbliue
NEPUOJIbl, COOTHOCUTH OOO3HAUCHMS, KOTOpbIE HUMEIOTCS B TaOJIUIle
«Ilepuonnyeckas cucrema xuMudeckux 3eMeHToB . . MenpaeneeBa» ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB

XUMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij siapa, O0IIee YUCIIO IIEKTPOHOB U
pacrpeeneHue ux 1o 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUYCCKUE DIIEMEHTHI, HCOPTAHMYECKHE BEIECTBA,
XUMUYECKHE peakuuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TETIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOINME XUMUYECKHE CBOMCTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIK/Ias OMMCAHUE NPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaYy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpPAIICHUN B



Pa3JINYHBIX YCIIOBHUSIX;

*  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJIIO XHMHYECKOTO »JJIeMEeHTa 1o (QopMmysie COeIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOW PEAKLINH;

+ MPUMEHSTH OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN AEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0000IlIeHHE, CHUCTEMaTh3aluio, KilacCUu(UKaluio,
BBISIBIICHHE TNPUUYUHHO-CICACTBEHHBIX CBSI3€H — JJIsi M3Yy4YCHUS CBOWCTB
BEILECTB U XUMUYECKUX PEAKIINN, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HaOIIOICHUE, U3MEPEHHE, MOJCIMPOBAHUE, SKCIIEPUMEHT (peaibHbId U
MBICJIEHHBIN);

«  CIIeMOoBaTh MpaBUiIaM MOJb30BAHMS XUMHUECKON MTOCYAO0N U JTa00paTOPHBIM
o0opymoBaHueM, a TakKe TMpaBwiiaM OOpalieHus ¢ BENIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIUSMH TIO BBINOJHEHHIO J1a0OpaTOPHBIX
XUMUYECKHX OMBITOB IO MOJIYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopozia U KHCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOW JI0JI€Ml PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IMPOBOIUTH
XUMUYECKHE SKCIEPUMEHTHI IO PAClO3HABAHUIO PACTBOPOB IIEIIOYEH U
KHCIIOT C TTIOMOIIBIO HHIUKATOPOB (JTakMyC, peHoN(TaIenH, METUIOPAHK U
JpyTHe).

K koHIily 00y4yeHus B 9 kiacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHHUI:

*  pacKphIBaThb CMBICT OCHOBHBIX XHMHUYECKUX TMOHATHM: XUMHUYECKUM
2JIEMEHT, aToOM, MOJIeKyJa, WOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEILECTBO, BAJIEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUUYECKasl PeaKius, XMMUYECKasi CBA3b, TEIUIOBOM 3PdeKT
PEaKIMK, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, IIEKTPOJIUTHI, HEATEKTPOIHTHI,
AIIEKTPOJIUTUYECKAS TUCCOLMAIS, PEaKIIMU HOHHOTO 0OMEHa, KaTaJln3aTop,
XUMHUYECKOE paBHOBECUE, OOpATUMbIE U

HeoOpaTHMble  PEaKIMH,  OKHUCIWUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIIUH,
OKHCIIUTENb,  BOCCTAaHOBUTEJb, OKHCICHHUE U BOCCTAaHOBJIICHUE, AJUIOTPONUS,
aMmdoTepHOCTh, XUMHUUECKas CBS3b (KOBAJICHTHAs, MOHHAs, MeTaJTM4yecKas),
KpHUCTaJNIMYeCKas Peme€TKa, KOppo3us METAIJIOB, CILIaBbl, CKOPOCTh XUMUYECKOU
peakuuu, npeaeabHo gonycruMas konentpanus [1JIK BemecrTna;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUI U NPUMEHATH
9T TIOHATHUSI IPU ONHUCAHUU BEILIECTB U UX MPEBpaIlCHU;

WCIIOJNIB30BaTh XWMHUYECKYIO CUMBOJIUKY JIJISi COCTABJICHHS (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

 OMNpEHENSATh BaJECHTHOCTb M CTENEHb OKUCIEHUS XUMHYECKHX JJIEMEHTOB B
COCMHEHUAX  pPa3JIMYHOTO  COCTaBa, MPUHAIIEKHOCTb  BEIIECTB K
ONpEAENIEHHOMY KJIACCYy COEIMHEHUN 1O (popmynam, BHJI XUMHUYECKOW CBA3U



(KOBaJICHTHAs, MOHHAs, METAJIJINYECKasl) B HEOPTaHUUECKUX COCAMHEHUSX, 3aps]l
MOHA 10 XHUMHYECKOW ¢opMysie, XapakTep cpeibl B BOIHBIX PacTBOpPax
HEOPraHMYECKUX COEIUHEHHM, TUI KPUCTAILNIMYECKOW PEHMIETKH KOHKPETHOTO
BEIIECTRA,;

packpeiBath cMmbici [lepuonnueckoro 3axkona JI. M. Mengeneesa wu
JIEMOHCTPUPOBATHh €r0 TTOHMMAHKE: OMKCHIBATh U XapaKTePU30BaTh TAOIHYHYIO
dbopmy Ilepuonnueckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHITHS
«mnaBHas noArpynna (A-rpynmna)» u «modounas noarpyimmna (b-rpynmna)», manbie
1 OOJIbIIINE MEPUObI, COOTHOCUTH 0003HAUCHMUS, KOTOphIE  HMMEIOTCS B
NEPUOANYECKON TAONUIe, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsij siapa, oOlIee YUCIO DJIECKTPOHOB U
pacrpesieieHue  MX 10  JJIEKTPOHHBIM  CJOSIM), OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB AJIEMEHTOB U UX COCJIMHEHUH B Mpeenax
MaJibIX MEPUOAOB U MIABHBIX MOATPYIIl C YYETOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYEeCKUE BEIIECTBa,
XUMUYECKHE peakinu (10 YUCITY U COCTaBY YUaCTBYIOIIMX B PEAKIIUU BEIIECTB,
M0 TEIIOoBOMY 3(QeKTy, Mo H3MEHEHHUIO CTENEHEeW OKUCICHMUS] XUMHUUYECKUX
AJIIEMEHTOB);

XapaKTepr30BaTh (OMUCHIBATH) 00IIKE U celUpUIECKIe XUMUUYECKHUE CBOMCTBA
OPOCTBIX M  CJOXKHBIX BEIIECTB, TMOATBEpXkIasi ONHUCaHUE TMPUMEPAMU
MOJIEKYJIIPHBIX U HIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;
COCTaBIIAITh YPAaBHEHUS DJIEKTPOIUTUYECKON NHUCCOLMAIMU KUCIOT, IIEI0ued U
COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO

oOMeHa, ypaBHEHUS peaKIuid, MOATBEPKIAOIIUX CYIIECTBOBAHNE TEHETUYECKON
CBSI3U MEXK/y BEIIECTBAMU Pa3IMYHBIX KIaCCOB;

PacKpbIBaTh CYITHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaaHca 3TUX PEeaKInid;
IPOTHO3UPOBATh CBOWMCTBA BEIHIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUHN B PA3JIMUHBIX YCIOBUSIX;
BBIYUCIISTh OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MaccChl BEILECTB,
MacCOBYIO JOJI0 XUMUYECKOTO dJIEMEHTa Mo (GopMysie COSAUHEHHS, MACCOBYIO
JIOJIF0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUETHI N0 YPABHEHUIO XUMHYECKOU
peakiuu;

coOiroare NpaBuia  IOJb30BaAHUA XUMHYECKOU MOCYIOU u
n1abopaTropHbIM 000PYIOBaHKEM, a TAKXKE IIPpaBUiIa OOpAIlEHUs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBIMOTHEHUIO JIAOOPATOPHBIX XUMHUUYECKUX
OMBITOB TIO TOJIYYEHHUIO W COOUMpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaka H
YIJIEKUCIIOTO Ta3a);

IPOBOJIUThH PEAKIUU, MOATBEPKIAOITUE Ka4€CTBEHHBIN COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUI-, NOIU/I-,



KkapOoHar-, pocdar-, CuIMKar-, cyab}ar-, rTHIPOKCUA-UOHBI, KATHOHBI aMMOHUS U
WOHBl W3YYCHHBIX METAJIOB, TMPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHMYECKUX BEIECTB;
IIPUMCHATh OCHOBHBIC OTCPAIMM MBICIUTEIBLHOW JCSITCIBHOCTH — aHAlu3 |
CUHTE3, CpaBHEHHE, OO0O0OIEHHE, CUCTEMAaTU3allii0, BBISIBICHUE MPUUYUHHO-
CJIC/ICTBEHHBIX CBSI3ed — JIJI1 M3YyYCHHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakIuii,  eCTEeCTBCHHO-HAy4YHBbIC  METOJbl  TO3HAHHS  —
HAOIOZICHUE, W3MEPCHHE, MOJICTUPOBAHNUE, OJKCIEPUMEHT (peajbHBIA U
MBICIICHHBIH).



TEMATUYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHnoBaHue pa3xaejioB

KosunuyecTBo 4acoB

KonTpoJbHbIe

JieKTpoHHbIe (HU(pPOBbIE)

HEOPraHUYECKNUX COCAUHEHHI

n/n TeM MPOrpaMMbl Beero [IpakTiyeckue o0pa3oBaTe/bHbIEe pecypchl
padoThbI padoThbI
Pa3znea 1.IlepBoHavyajibHble XUMHYECKHE TOHATHS
XuMHsT — BakHas 001aCTh
€CTECTBO3HAHUS U bubmiorexa LIOK
1.1 . 5 2 https :/ m .edsoo .ru /7 41837
[IPAKTHYECKOM JIeATEIIbHOCTH .
yelloBeKa B
12 BemecTBa 1 XUMHYECKHE 15 1 bubmorexa LIOK
' [peaKunu C
Hroro no pazneny 20
Pa3gen 2.BajkHeiilne npeACTaBUTEIN HEOPraHUYECKUX BellecTB
b1 Boznyx. Kucnopon. [lonstue 6 bubmorexa LOK
' 00 okcuaax c
b o Bonopon.Ilonsture o kucimorax 3 1 bubinorexka LIOK
' U COJISIX c
b3 Bona. PactBopsl. ITonsTie 06 5 1 { bubmorexa LIOK
' OCHOBaHMAX c
butmoreka [IOK
b 4 (OCHOBHBIE KJIACCHI 1 1 |

C

Mrtoro no paszueny

30

Pasnen 3.1lepuoguvecknii 3axoH u [leprnogudeckasi cucreMa xumuideckux 3j1eMeHToB Jl. U. MenneneeBa. CTpoeHne aTOMOB.
XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIIUI



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

[Teproguueckuii 3aK0H U
[Iepuonnyeckas cucrema

butmoreka [IOK

3.1 7 https :// m .edsoo .ru /7 41837
XUMHUYeCKHUX 35emenToB /I, 1. c
Menpeneesa. CTpoeHue aroma i
XyMHu4ecKas CBS3b. butmoreka [IOK
3.2 OKHCIINTEIbHO- 8 1 https :// m .edsoo .ru /7 41837
BOCCTAHOBUTCIIBHBIC peaKIIMU c
bubmoreka IIOK
Wroro no pazaeny 15 c
bubonoreka [IOK
PesepBHOE BpeMms 3 o
OBILEE KOJIMYECTBO YACOB I10 68 4
IMPOT'PAMME
9 KIIACC
KosinuecTBo yacoB
JJIEKTPOHHbIE
No /n HaunMeHnoBaHue pa3aesioB U TeM (uu¢posbIe)
° pOrpAMMET Beero KoHTpOJIbHBI IIpakTH4eckue 06pa30oBATEBHbIC
e padoThbl
pecypchl
Pasnen 1.BemecTBo 1 XuMU4ecKne peakuu
11 [ToBTOpeHME U yIiTyOIIeHUE 3HAHUHT 5 1 Bubmorexa LOK
' OCHOBHBIX pa3/ieNioB Kypca 8 kiacca f41 2636
12 OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKUX 4 bubnroreka [IOK
: o f41 a636
peakuuit
13 DJICKTPOIUTHICCKAS TUCCOIHAIIHSL. ] 1 bubnnoreka LIOK
' XHUMHUECKUE PEAKIIUK B PACTBOPAX f41 2636
Hroro no pazaeny 17

Pa3nen 2.HemeTaJIBI H HX COeTHHEHUSA



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

0611_[3.}1 XapaKTCPpUCTUKA XUMHUUYCCKUX

bu6mmoreka [JOK

2.1 4
prieMeHTOB VIIA-rpynmsl. ["anorenst f41 a636
OO011as XxapakTepUCTUKAa XUMHUECKHX bubmoreka [JOK
2.2 bnemenToB VIA-rpynmel. Cepa u eé 6 https :/ m .edsoo .ru /7
CoeTMHEHNS f41 a636
OO01as XxapakTepUCTUKAa XUMHUYECKUX bubmuoreka [JOK
2.3 prieMeHTOB VA-rpynmsbl. A30T, pocdop U ux 7 https :/ m .edsoo .ru /7
COCTUHCHUSI f41 a636
2.4 OO011ast XapakTepUCTUKAa XUMHUYECKUX 8 bubmoreka [JOK
Wroro mo PeMenToB IVA-rpynmel. Yrmepon u https :// m . edsoo .ru /7
paseny [KPEMHHHI M HX COCAMHCHHS 25 f41 a636
Pa3nen 3.MeTaJJIbI H HX COeTHHEHUS
. bu6moreka [JOK
3.1 OO01re cBOCTBa METAIIOB 4 f41 2636
. bubmmoreka [JOK
3.2 Baxwuerinme MeTamibl U UX COCIUHEHUS 16 41 2636
Hroro no pazneny 20
Pa3nen 4. Xumus 1 oKpyskaoumas cpena
bubmmoreka [IOK
4.1 BemectBa u marepuaisl B )KU3HU Y€JIOBEKA 3 41 2636
Hroro no pazneny 3
bu6mmoreka [JOK
Pe3epBHOE BpeMms 3 41 2636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 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
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




INIOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KoandyecTBO yacoB
JJICKTPOHHBIE
Ne Hlara nHu(ppoBbIe
L |TeMaypoka Kontposibnbie  |[[IpakTHueckme  |[M3YYeHH
Bcero AGOTLI AGOTLI . o0pa3oBareJibHbIE
p p pecypchl
[Ipenmer xumuu. Posib XUMUH B KU3HU bubmmorexa HOK

1 T 1 lHepena |https :/ m .edsoo .ru /ff
venoBeka. Tena u BelecTBa 0 d210 c

brubmnoreka I1HOK

2 [TousiTre 0 MeTomax MO3HAHUS B XUMUHA 1 1 Hepensa i

0 d227 e
[TpakTuueckas padora Ne 1 «IIpaBuna
a00TBI B Ta0OPATOPHUU U IIPUEMBI brbmmorexa LHOK
3 E Spae . I:l60§a op p 1 2Hegena |https :/ m .edsoo .ru /ff
IIEHUS C JI TOPHBIM 0 d23 dc
000pyIOBaHHEM)

4 Yuctele BemecTsa U cMecu. CnocoObl 1 2 Hegenn bubmnorexa IJOK
paszenenus cMeceit 0 d26 ca
[IpakTuueckas pabora Ne 2 bubnuoreka LJOK

5 «Pasnenenue cMeceit (Ha mpuMepe 1 3Hepena |https :/ m .edsoo .ru /ff
OYHCTKH TIOBAPEHHOM COITH)» 0 d28 ¢ 8

buobnnoreka IHOK

6 ATOMBI ¥ MOJICKYJIBI 1 3Hedena 49 4 6 c 1

- XUMHYECKHE 3IIEMEHTEL. 3HAKU 1 4 bubnuorexa LIOK
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB HEASAR 0 d 2be 8

bubmnoreka IHOK

8 [IpocThie U CI0KHBIE BEIIECTBA 1 AdHepens lh 49 46 ¢ 1

bubmnoreka I1HOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 SHeaens |y 4 2 450 1



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. bubnoreka LIOK
10 Xumunueckas Gpopmysia. BasentHocts 5Henena |https i/ m . edsoo
ATOMOB XUMHWYECKUX DJIIEMCHTOB ru /ff 0 d 2eae
1 OTHOCHUTENbHAI aTOMHAsg Macca. 6 Hegenn bubanoreka LIOK
OTHOCHTENbHAS MOJICKYJISIpHAs Macca ru /ff 0 d323 ¢
MaccoBast 10 XUMHYECKOTO burbnnorexa [JOK
12 6 Hegena |https :/ m . edsoo
DIIEMEHTA B COSIUHEHUN u /ff 0 d350 o
KomnaecTBo BemecTBa. Moib. bubanorexa LIOK
13 M 7 Hepena | https :/ m . edsoo
oJIIpHas Macca u /ff 0 d5230
14 Dusnyeckre U XUMUYECKUE SIBICHHUS. 7 wegens bubmnorexa IJOK
XuMHUeCcKas peakius ru /ff 0 d37 fa
ITpu3HAKU U YCIOBUSA IPOTEKAHUS brbinorexa LIOK
15 b y Ny p 8 Hepena |https :/ m . edsoo
XUMHYECKUX PEaKIUil W /ff 0d3ale
3aKOH COXpaHEHUs MacChl BEIIECTB. brbmnorexa LHOK
16 < 8 Hepgena |https :/ m . edsoo
MMUYECKUE YPABHCHHS u /ff 0 d3bss
BrIunciieHusa KOJIUYECTBa, MaCChl bubnoreka LIOK
17 BEIIECTBA [10 YPaBHEHUSAM XUMHYECKUX 9 Hepena |https :/ m . edsoo
[pEeaKLHi ru /ff 0 d5708
Knaccudukanus XuMHYECKUX PEaKIIHiA Butimorexa [JOK
18 (coeMHEHHs], pa3IIOKCHHS, 9 Hepena |https :/ m . edsoo
3aMelIeHns, 0OMeHa) ru /ff 0d3 f34
M. B. JIoMOHOCOB — yU€HBINi- butmorexa IJOK
19 bHIMKIToNearCT. O600IIIeHNE 1 10 Hegena |https 3/ m . edsoo
CUCTEMAaTU3alus 3HAHUN ru /ff 0 d40 c 4
KonTponbhas padora Nel mo Teme bubmmorexa [IOK
20 10Hepena 1y /fF 0 d 4290
«BemiecTBa 1 XUMHYECKHE PEAKITUN
21 Bosnyx — cmecs razos. Cocrtas 11 Hepens bubmorexa [IOK

https :/ m . edsoo



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

BO3ayXa. Kucnopon — anemeHT u

ru /ff 0 d448 ¢
npoctoe BemecTBo. O30H
Disnyeckre 1 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
22 KUCI0poaa (Peakuy OKUCIICHHUS, 11 Hepena |https :/ m . edsoo .
ropenue). [lonatue 06 okcuaax ru /ff 0 d4614
CriocoO0sI MoTy4YeHust KUCJIOpoa B buommorexa IJOK
23 1abopaTopuy U MPOMBIIUIEHHOCTH. 12 vepgena |https :// m . edsoo .
[TpuMeHeHne KUCIOpo/a ru /ff 0 d497 a
TeroBoit 3 ekt XuMruIecKoi
CAKLUIL. LIOHSITHE O bubanoreka [IOK
24 peaKimm, 12 Hepena |https :// m . edsoo .
TCPMOXUMHUYCCKOM YPaBHCHUU, OK30- U ru /ff 0 d4790
PHIOTCPMUYCCKUX PEAKIIHIX
TornuBo (HedTh, yroib U METaH). bubnuoreka [IOK
25 Barps3HeHHe BO3/IyXa, CIOCOOBI €T0 13 vegena |https :// m . edsoo .
peNOTBpALLEHUS ru /ff 0d4c4 a
[MpakTudeckast padora Ne 3 o Teme bubnuoreka [IOK
26 «IToyuyenne 1 coOMpaHue KMCIOPOJIa, 13 negena |https :/ m . edsoo .
M3ydeHHE €0 CBOMCTBY ru /ff 0dd4ae 2
B — 3JIEMEHT U IIPOCTOE bubnnotexa LOK
27 O/IOPORL — 5 P 14 vepena |https :// m . edsoo .
BelllecTBO. Haxoxaenue B mpupoae w /ff 0d4dd 0
dusnueckre U XMMHUYECKHUE CBOHCTBA butmmorexa IIOK
28 14 nepena |y /ff 0 d 4dd 0
Bojopona. [Ipumenenune Bopopoaa
bu6mmoreka [IOK
29 TToHsTHE O KHUCIOTAX U COJIIX 15Hepena | /¢ 0 ds50 d 2



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e

Crioco0bl mosTyueHust BOOpoa B

bub6mmoreka [IOK

30 15 Hepens
laGoparopuu A ru /ff 0d4dd 0
[TpakTrueckas padora Ne 4 o reme bubmoreka [JOK

31 «[TonmyueHne u cooupanue BOAOPO/a, 16 Hepena |https :/ m . edsoo .
M3YUYCHHUE €T0 CBOMCTBY ru /ftf 0d4 42

32 MostsipHbIi 00bEM ra3oB. 3aKOH 16 Hepens lillgtgjsm'(/)/Tﬁa HOK edsoo
ABOrazpo ru /ff 0 d542 ¢

Brruucnenus o0bEma, KoudecTBa bu6mmorexa IJOK
33 BEIIECTBA Ia3a M0 €r0 U3BECTHOMY 17 Hepens |https :/ m . edsoo .
KOJINYECTBY BEIECTBA MK OOBEMY ru /ff 0 d55 a0

Boruricnenus 00bEMOB Ia30B 110 Bubmorexa [IOK

34 YPaBHEHHUIO PEAKLIMM HAa OCHOBE 3aKOHA 17 Hepena |https i/ m . edsoo .
00BEMHBIX OTHOILEHHH ra30B ru /ff 0 d5708
o . bubanoreka [IOK

W3UYECKHE U XUMHUYECKHUE CBOMCTBA

35 18 Hepena |https :// m . edsoo .
. ru /ff 0 d587 a

36 Cocras ocHoBauuii. [Tonstue 06 18 weaenn bubnuorexa LIOK
MHIMKATOPAx ru /ff 0 d59 e 2
Bona kak pactBopureib. HaceileHHbIE bu6mmorexa [IOK

37 1 HEHACHILIEHHBIE PACTBOPBL. MaccoBast 19 Hepens |https :/ m . edsoo .
I0JIS BELIECTBA B PACTBOPE ru /ff 0d5 b40
[IpakTudeckast padora Ne 5 o Teme B 10K

nonMoTeKa

38 ((HpI/IPOT.(.)BJ'IeI;II/Ie paCTBovaB c ) 19 wepens | htps -/ m . edsoo |
onpeaeaéHHON MaccOBOM Jonen w /ff 0 d5cba
[pacTBOPEHHOTO BEILIECTBAY
KontponbsHas padora Ne2 o teme bubnuorexa LIOK

39 20 Hedena |y /ff 0 d6342
«Kucnopon. Bonopoza. Boga»
Oxcupbl: cocTaB, KilaccupuKanus bubmuorexa LIOK

40 ABL: > s, 20 Hepgena |https :// m . edsoo .

HOMEHKJIaTypa

ru /ff 0 d664 e



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0

[losryyeHne U XuMHU4eCcKue CBOMCTBa bu6anoreka [JOK

41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 21 Hepena |https :// m . edsoo
OKCHIOB ru /ff 0 d664 e
OcHOBaHUS: COCTaB, Knaccudukanys, bubmorexa LIOK

42 21Henens vy /ff 0 d67 ca
HOMCHKJIATypa
[TonyyeHne M XUMHUYECKUE CBOHCTBA buomiorexa [OK

43 YHCHHC 22 vegens |https :/ m . edsoo
OCHOBaHUH ru /ff 0 d67 ca
KHCIIOTBL: cOCTaB, KIacCHpUKAIS, bubmorexa LIOK

44 22Henena vy /ff 0 dfee 2
HOMCHKJIATypa
[TonyyeHre M XUMHUYECKUE CBOHCTBA buomiorexa [OK

45 y 23 Hegens |https :/ m . edsoo
KUCJIOT ru /ff Odfee 2
Conu (cpeaHue): HOMEHKIIATypa, bubmuoteka [IOK

46 CHIOCOOBI MONYYEHHS, XUMUYECKHE 23 negena |https i/ m . edsoo
CBOICTBA ru /00 ad 9474
[MpakTudeckas pabora Ne 6. Pemenue
DKCTICPUMEHTATBHBIX 33139 110 TeMe brbmmorexa LHOK

47 p 24 Hepena |https :/ m . edsoo
«OCHOBHBIC KJIACCHI HEOPTaHUIECKUX u /00 ad 9b 7 ¢
COCIMHEHUIN
[‘eHeTHUECKas CBSI3b MEX/Ty KJIACCaMH buomiorexa OK

48 y = 24 Hepensa |https :/ m . edsoo
HEOPraHMYECKUX COCTUHCHUI /00 ad 9 a50

butmuorexa [IOK
49 O060061IeH e U cucTeMaTH3aIus 3HaHUi 25 Hegena |https :// m . edsoo
ru /00 ad 9cb 2

KontpomnbHas padora Ne3 no teme bubmoteka [{OK

50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX 25 Hepena |https :/ m . edsoo

coequHeHun"

ru /00 ad 9 el a



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6