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1. IlosicHuTeIbLHAA 3amucKa

1.1. HopMaTMBHO-NIPaBOBbIe JOKYMEHTbI, HA OCHOBAHHH KOTOPbIX pa3padoTaHa
paGouasi nporpamMmma

PaGouas mporpamma o xumuu pazpaboTaHa Ha OCHOBE:

1. @enepanbHoro 3akona oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanum B Poccuiickoit
Denepaumy.
2. [Tpukaza MunucrepcrBa npocenienus Poccuiickoin @enepanun ot 31.05.2021 Ne 287

«O06 yrBepxkaeHHH (erepaTbHOTO TOCYAaPCTBEHHOTO0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO OOIIEro
00pazoBaHU.

3. [Ipukasa MunucrtepcrBa mnpocemenus PO or 22 wmapra 2021 r. Ne 115 «O6
yrBepkeHnn [lopsiaka opraHM3alii W OCYIIECTBICHHST 00pa30BaTENbHOW AEATEIBHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeNbHBIM MPOTpaMMaM - 00pa3oBaTeIbHBIM MPOTpaMMaM Ha4YaJbHOTO OOIIEr0, OCHOBHOTO
00111eT0 U CpeAHETO 00IIero 00pa3oBaHUs».

4. [Ipukaza Munucrepcrsa npocseuieHus Poccuiickoit @enepaunu ot 22 utonsa 2026 r. N 436
«O0 yrBepxkeHnn (eaeparbHOTO MepedyHsl Y4eOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO MPU PEaTTU3aAINHI
MMEIOIINX TOCYAaPCTBEHHYIO aKKPEAUTAIIHIO 00pa30BaTebHBIX MPOTPaMM HaYaJIbHOTO 00IIET0, OCHOBHOTO
obmiero, cpemHero oOmero oO0pa3oBaHMWs OpraHU3ANMAIMH, OCYIIECTBILIIONIUMUA 00pa30BaTENbHYIO
JeATeNbHOCTh, W YCTAHOBJICHWHM NPEICTHHOTO CPOKa WCIOJIb30BAHUS HCKIIOUYEHHBIX YYCOHUKOB U
pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y9€OHBIX TTOCOOMIT».

5. [Tucema MunucrepctBa mnpocsenienus Poccuiickoit @eneparuu ot 21.02.2023 Ne Ab-
800/03 «O06 obecnieyeHN yICOHBIMU U3TAHUSIMM.
6. [Ipukaza MwunucrepctBa obpazoBanust u Hayku P® ot 9 umions 2016 r. Ne 699 «O6

YTBEP)KIACHUM TEpPEYHs] OPTaHM3allui, OCYILECTBISIOUIMX BBIMTYCK Y4eOHBIX IOCOOMH, KOTOpbIE
JOTMYCKAIOTCA K MCHOJIb30BAHHUIO IMPU peaJu3alMi HMEKOIIMX TOCYJapCTBEHHYIO aKKpEIUTAaLUI0
00pa3oBaTeNbHBIX MPOTPAMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHETO 00IIET0 00pa30BaHUSY.

7. Cannrtapubix npaBui CII 2.4.3648-20 «CaHUTapHO-AIUACMHUOJIIOTHYECKHE TPEOOBAHUS K
OpraHu3alsaM BOCIHHUTAHMS U OOy4eHUs, OTIbIXa U O3[OPOBJICHUS JETEH U MOJIOJEKI», YTBEPKIECHHBIX
MMOCTaHOBJICHUEM [ JTaBHOTO TOCYIapCTBEHHOTO caHuTapHOro Bpada Poccuiickoit deneparuum ot 28.09.2020
Ne 28 (manee — CIT 2.4.3648-20).

8. Canutapubix npaBwi u HopMm CanlluH 1.2.3685-21 «I'uruenndeckrue HOPMAaTUBBI U
TpeOoBaHus K oOecreueHuto Oe3omacHOCTH U (WMiM) OE3BpEIHOCTH JIsd 4eloBeKa (PaKTOpOB cpeibl
obutanus», yreepxaceHHbIX [locTtaHoBienuem ['maBHOro rocynapcTBEHHOTO caHUTapHOro Bpada P® ot
28.01.2021 Ne 2 (nanee-Canllun 1.2.3685-21).

9. VYceraa HOVY «YactHas mkona «B3maxy.

10. OcHoBHOM 00pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazosanus HOY «Yacthas
mkoyia «B3max», npunsaToil pemenuem Ilegarormueckoro coera HOY «YacthHas mkona «B3max»
(mpotokon Ne 1 ot 28.08.2026) u yrBepx)AeHHON npuka3zom aupekTopa oT 28.08.2026 Ne 2-]1.

11. «[Tonoxenus o popmax, NEPUOJUIHOCTH U MOPSIKE TEKYIIETO KOHTPOJSA yCIIEBAEMOCTH U
MPOMEXKYTOUHOM aTTecTalnu, nopsanke nepeBojga B ciaeayromui kinacc B HOVY «lllkona «B3max»y,
npunsaToro pemenuem [lemarornueckoro coeta HOVY «lllkona «B3max» (mportokxon Ilemarorudeckoro
coBeTa oT 28.08.2026 1. Ne 1, mpuka3 ot 28.08.2026 r. Ne 2-]1).

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA «XUMMUS»

[IporpamMma mo XMMHUHU Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHHs COCTAaBJIEHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHON 00pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
oOpasoBanus, npeacraBieHHbIX B PI'OC OO0, a takxke Ha OCHOBE (eepanbHOI pabouei mporpaMmmsl
BOCIIMTAHUS U C Y4ETOM KOHIIETILIMH IIPENOoIaBaHusl yIeOHOT 0 peMeTa « XUuMUs» B 00pa3oBaTeIbHbBIX
opranuzanusax Poccuiickon @enepanuu.

[Iporpamma o xuMuHu JaET NPECTaBICHUE O LIENsIX, O0IIel cTpaTeruu 00yueHus!, BOCIIUTaHHs
U pa3BUTHS OOy4aloOIIMXCS CpEeJACTBAMU Y4eOHOro TpeAMeTa, YCTaHaBIMBAeT 00s3aTelbHOE
MIPEIMETHOE COJIepKaHUE, TPElyCMaTPUBACT pacIipeie/ieHHe ero 1o KJIaccaM U CTPYKTYPUPOBAHUE T10
pa3zenaM M TeMaM MpOTrpaMMbl IO XHUMHHM, OIpPEeNseT KOJIMYECTBEHHbIE W KaueCTBEHHBIC
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XapaKTEPUCTUKU COJICPKAHUsS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh M3YYCHUS XUMHUH C YYETOM
MEXIPEIMETHBIX M BHYTPU TMPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOro TMporecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaronuxcsi, ONpeeisieT BOSMOXHOCTH TIpeaIMeTa s peaiu3ainund TpeOboBaHUM K
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHWI K pe3yiabTaraM OOYYCHHS XUMHUU HA YPOBHE IIENICH H3ydeHHS
MpeAMETa U OCHOBHBIX BHJIOB yu4e€OHO-TIO3HABATEILHON ACSITEIBHOCTA 00YJAIOIIETOCs 10 OCBOCHHIO
y4eOHOTO COJepIKAHUS.

3HaHWEe XUMUU CIYKUT OCHOBOU i (POPMUPOBAHUS MHUPOBO33PEHHUS OOYYAFOIIECTOCS, €ro
MPEACTABICHUI O MaTepUaJIbHOM EIWHCTBE MHpPA, BAKHYIO POJIb UTpaloT (POPMUPYEMbIe XUMHEH
MPEACTABJICHUST O B3aUMOIIPEBPAIICHUSAX HHEPTUM M 00 HBOJIOIMU BEHIECTB B MPHUPOJE, O MyTIX
perieHus riao0aabHbIX MPOOJIeM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETHUECKOM,
MUIIEBON U IKOJIOTHYECKOH 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenue xumun:

CrOCOOCTBYET peaNn3alliid BO3MOXHOCTEH UIsi caMOpa3BUTUS U (HOPMUPOBAHUS KYIbTYPhI
JUYHOCTH, €€ 0011Iel U PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIJICHUS U TBOPUYECKHX CIHOCOOHOCTEH OOydYaromImxcs,
HaBBIKOB X CaMOCTOSITEJILHOW Y4eOHOU NeATebHOCTH, IKCIIEPUMEHTATBHBIX U UCCIEA0BATEIbCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEHEBHOM XKM3HU, TaK U B MPO(ECCHOHATHLHON IeITeTbHOCTH;

3HAKOMUT CO CTICTIU(UKON HAYIHOTO MBIIIIJICHHS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3TJIsA/1a HA
€AMHCTBO TIPUPOBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU E€CTECTBEHHO-
Hay49HOU IPaMOTHOCTH OOYJarOIINXCS;

CrocoOCTBYyeT POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHNe 00YJarOMIUXCsl.

JlanHbie HampaBieHWs] B OOYUYEHHM XUMHUU OOCCTICUMBAIOTCSA CHIEIU(PUKONW COACpPIKAHUS
y4eOHOTO TMpeaMeTa, KOTOPBIM SABISETCS IEJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HAyKW XMMHUH Ha ONPENCIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroUUMUCSI CHCTEMbI TMEPBOHAYAIBHBIX MOHSATUN XUMHH, OCHOB HEOPraHWYECKOW XHMUU H
HEKOTOPBIX OT/IEIbHBIX 3HAUMMbIX OHITHI OPraHUYECKOW XUMUH.

CrpykTypa coaepaHHUs HporpamMmbl MO0 XUMUM CHOPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ uzydeHuro. Coaep:kaHue CKIaAbIBACTCS U3 CUCTEMbI OHATUM O XUMUYECKOM 3JIEMEHTE
U BELIECTBE M CHCTEMbl MOHITUA O XuMuyeckol peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 10 MPUHLMILY MOCIEIO0BATEIbHOIO DPA3BUTHUSI 3HAHUM HA OCHOBE TEOPETHYECKHUX
MPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnieneeBa kak OCHOBHOTO 3aKOHA XUMUM;

— YUYEHHUS O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TPEICTaBICHUN 00 ANIEKTPOIIMTUUECKON AUCCOIMALIUY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE JSMIMPHUYECKH TIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS TOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBITIONHSS
GyHKIMH OOBSICHEHHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MTOTYYEHHUS U3Yy4aeMbIX BEILECTB.

OcBoeHne mporpaMmbl IO XHMHUU CIOCOOCTBYeT (HOPMHPOBAHHUIO MPEICTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAYYHON KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPHUPObI, IEHHOCTHOTO
OTHOIIEHUS K HaydHOMY 3HAaHHUIO M METOJaM NO3HaHUs B Hayke. M3ydeHne XuMuUM MPOUCXOIUT C
MIPUBJICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX yUeOHBIX peaMeToB: «OKpyxaronuii mupy, «bronorus.
5-7 xnaccel» U «Pusnka. 7 Kimacey.

[Ipn u3ydeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHME 3HAHWN OCHOB XMMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW IESITeNTFHOCTH YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOH KyJbTYphI. 3a7aua yueOHOTo MpeaMeTa COCTOUT B (DOPMHUPOBAHUH CHUCTEMBI
XUMHYECKUX 3HAHUW — BaKHEHMMX (HaKTOB, TMOHATHUN, 3aKOHOB W TEOPETHUECKUX TOJOKEHUH,
JOCTYITHBIX 0000IMIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B MPUOOIICHUH K HAyYHBIM
METO/IaM TIO3HAHUS MPU U3YyYCHHUH BEIIECTB U XUMUYECKUX PEAKIHi, B (OPMUPOBAHUU U PA3BUTUU



[103HABATEJIbHBIX YMEHUIN U UX IPUMEHEHUH B y4€OHO-TI03HABATEIbHON U y4E€OHO-UCCIIEI0BATEIBCKON
JEeATeIbHOCTH, OCBOCHUH MPABUII O€301IaCHOTO 0OpaleHHsl ¢ BEIIECTBAMH B TOBCEAHEBHOM KU3HHU.

Hean u 3a7ayd y4eOHOro NpeaMeTa B peaju3allMd OCHOBHOI 00pa3oBaTe/bHOI
NporpaMMbl 0011ero o6pazoBaHus

[lpy w3ydeHUM XUMUH Ha YPOBHE OCHOBHOTO oOImiero oOpa3oBaHUS Ba)KHOE 3HAUCHHE
nprOOpeNu TaKue e, KaK:

—(opMHpOBaHUE WHTEIUICKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY NPUHATHIO PEIICHUH, COCOOHON aaanTHPOBATHCA K OBICTPO
MEHSIOIIAMCS YCIIOBUSIM JKU3HU;

—HaNpaBJIEHHOCTh OOy4YeHUs Ha CUCTEMaTHuYecKoe MpHuoOIIeHHe oO0yJaromuxcs K
CaMOCTOSITEIIbHOW TTO3HABATEIHHON JESITEIhHOCTH, HAYYHBIM METOIaM IO3HAHHS, (OPMHUPYIOIIAM
MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

—o0ecrieueHre YCIIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OO0YyJarolmMMHUCS — OIbITa
pa3HoOOpa3HOM JesATeNbHOCTH, TO3HAHWS W CaMOIO3HAHUS, KJIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX
KOMTIETEHIIHH ), IMEIOIINX YHHBEPCATLHOE 3HAYCHUE JIUTsl PA3IMYHBIX BUJIOB JEATEIBHOCTH;

—(opmupoBanue 001IeH HYHKITMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHCJIE
YMEHUH OOBSCHATh M OICHUBATH SBJICHUS OKPYKAIOMIETO MHpa, WCIOJB3Ysl 3HAHUS W OTIBIT,
MOJTyYEHHBIC ITPU U3YYECHUU XUMHH, TPUMEHSITh HX TIPU PEIICHUHN MPOOJIEM B MIOBCEAHEBHOM KU3HU U
TPYIOBOM JEATENBHOCTH;

—dopMupoBaHHe y OOYJAIOIIUXCS TYMAHUCTHUECKUX OTHOINEHHWH, TIOHUMAHHS IICHHOCTH
XUMUYECKUX 3HAHHUU I BEIPAOOTKH SKOJOTUUYECKHU 11€71ecO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOU
NEeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAILMHM K 0OYy4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHMIO Ha
OCHOBE YCBOCHHMSI OOIIEUEIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HaIpPaBJIEHHOCTH JAJIbHEUIIET0 00ydYeHHUSI.

MecTo 1 poJib mMpeaMeTa B y4eOHOM IUIaHe (KOJMYECTBO Y4eOHBIX 4acOB, HA KOTOpOe
paccuuTaHa padoyasi HpOrpaMMa B COOTBETCTBHHU C Y4eOHBIM IJIAHOM, KaJeHAAPHbIM Y4eOHbIM
rpagukom).

OO01ree 4KMCIO 4acoB, OTBEAEHHBIX JIi M3YYEHHs] XMMUU Ha YpPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, cocranister 136 yacoB: B 8 kimacce — 68 wacos (2 yaca B Henenmo), B 9 kiaacce — 68 yacos
(2 yaca B HeneniO).

2. COJEPKAHUE OBYYEHUA
8 KJIACC

HepBOHa‘IaJIBHbIe XUMHYECCKHE MMOHATHUSA

Hpez[MeT XUMHUHU. PoJIb XMMUM B KU3HU YelOBeKa. XHUMHUS B CUCTEME HayK. Tena u BelecTna.
dus3nyeckrue CBOMCTBA BEILECTB. ArperaTHoe coctosiHue BemlecTB. IloHsTHE 0 METOAaX MO3HAHUS B
XUMUH. YHCThIE BEIIECTBA U CMECH. CnocoObl pa3aciiCHusd cMeceit.

ATOMEI B MOJICKYJIBI. Xumudeckue d51eMeHThl. CUMBOJIBI XMMHYECKHX DJIIECMECHTOB. HpOCTbIC u
CJIOXKHBIC BCIICCTBA. ATOMHO-MOHGKYHHPHOG YUYCHHC.

Xumnueckas Gopmyna. BareHTHOCTh aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocrasa BemecTs. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast
J0JI1 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHNUHU.

KonunuectBo Bemectsa. Mousb. MossipHast macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U YMCIIa
CTPYKTYPHBIX €TMHHMII BellecTBa. Pacuérel mo popMynamMm XMMHUECKHX COSTMHEHUH.

DU3NYECKUE U XUMUYECKHE SBJIEHUS. XUMHUECKasl peaKkMsl U €€ IPU3HAKU. 3aKOH COXPaHEHMUSI
Macchl BeIIeCTB. XHUMHUYeckue ypaBHeHMs. Kiaccupukamuss XMMHUYECKUX peakiuil (coeluHeHus,
pas3ioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuii sIkcnepumenm:

3HAaKOMCTBO C XHMHMYECKOW TMOCYIOH, MpaBWiaMH paboThl B JIAOOPATOPHUH U NpUEMaMU
oOpareHus ¢ 1ab0paTOPHBIM 000PYIOBaHHEM, U3yYEHHUE U OTIUCaHe (PU3HMUECKUX CBOWCTB 00Pa3IoB



HEOPraHMYeCKUX BEIIECTB, HaOMoAeHNne (pru3nyeckux (TUIaBJICHUE BOCKA, TAasHUE JIbJa, pACTUPaHUE
caxapa B CTYIKE, KUIIEHUE M KOHJIEHCALUsl BOJbl) U XUMUYECKUX (TOPEHHE CBEYM, NPOKAINBAHUE
MEHOW NPOBOJIOKH, B3aUMOJICHCTBHE Me€Ja C KHUCIOTOW) SIBICHUN, HaOJIOJIEHWE U OIMCAHUE
IIPU3HAKOB IPOTEKAaHUs XUMHYECKUX peakluui (pas3iokKeHHe caxapa, B3aUMOJECHCTBHE CEpHOMI
KHUCJIOTHI C XJIOpUJIOM Oapus, pasnoxkeHue rujgpokcuga meau (11) mpu HarpeBanuu, B3auMoaencTBre
xenesa ¢ pactBopoM cosr menu (II), n3ydenue crmocoOoB pa3aeneHus: CMECeil: ¢ TOMOIIBI0 Mar HHATA,
GbwIbTpOBaHUE, BBIIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MpOBEACHUE OYMCTKU IOBapEHHOMN
CoNM, HAOJIOJIEHWE W ONKMCAHUE pe3yJIbTaTOB IPOBEICHHUS ONBITA, WUTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUsI MaCChl, CO3AHUE MOJIETEeH MOJIEKYI (IIapOCTEPKHEBBIX).

Baskneiiluue npeacTaBuTe/ 1M HEOPraHMYeCKMX BelllecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopoa — a/eMEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoga B mpupojie, (u3MUECKue M XMMHUYECKHE CBONCTBA (pEakLUU TOpPEHUSs).
Oxcupapl. Ilpumenenne kucnopona. CrnocoObl MoOdMydeHUs Kuciaopoja B Jjadoparopuud U
npoMblieHHocTd.  KpyroBopor kuciopona B mpupojae. O30H — amioTponHas MOAU(UKAIIS
KHUCIIOpOa.

TeroBoil >(pdexT XUMHYECKOH peakluuu, TEePMOXHUMHUYECKHE YpPaBHEHMs, DJK30- U
SHI0TEPMHUUYECKUE PeaKIMK. TOMINBO: Yrob U METaH. 3arpsi3HeHHE BO3/yXa, YCUJIEHUE TapHUKOBOTO
s dexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxenue Bogopoia B nmpupo/ie, pusnyeckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOObI nonydyeHus. Kucaotsl u conu.

MouisipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM.

duznyeckue CcBOWCTBAa BOJbl. Boga kak pactBoputenb. PactBophl. Hacweliennsie u
HEHACBIIIEHHbIE PAacTBOPBI. PacTBOpUMOCTH BelIeCTB B Boje. MaccoBas J0Ji BEIIECTBA B pacTBOPE.
Xumuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poyib pacTBOpPOB B MPUPOAEC M B KU3HU YEJIOBEKa.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHre NpUpoaHbIX BoJ. OXpaHa M OYMCTKA PUPOIHBIX BOI.

Knaccudukanus ©Heopranmveckux coeauHeHnid. Oxcuapl. Knaccudukamums OKCHIIOB:
cosieoOpa3zyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) W HecosieoOpasyromue. Homenknarypa
okcu10B. DU3nyecKue U XMMUYECKHE CBOMCTBA OKCHUIOB. [lonydeHne okcuaos.

OcHoBanusi. Kraccuduxanuss ocHOBaHMN: IIENOYM U HEPACTBOPHUMBIE OCHOBAHMS.
Howmenknarypa ocHoBanuil. @u3nyeckne 1 XUMUYECKHE CBOMCTBA OCHOBaHMM. [losryuenne ocHOBaHUI.

Kucnotsl. Kiaccudpukanuusa kucinor. Homenknatypa kucinor. Ousndyeckue U XUMHUYECKHE
cBoricTBa KUCnoT. Panx akrusHoctu MetaiioB H. H. bekerosa. Ilosryuenne kucnor.

Conu. Homenkiarypa cosieil. @u3ndeckre u XMuMU4YeCcKre cBoicTBa cotied. [lomydenue conen.

['eneTnyeckas CBsI3b MKy KJIaCCAaMH HEOPTraHUYECKUX COEIUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eTieHHe COJIEp’KaHusl KHUCIOpOJa B BO3JyXe, MOJIydeHHE, coOupaHue,
pacrmo3HaBaHMEe M H3Y4YEHHE CBOWCTB KHCIOpOJa, HAOIIOACHHE B3aUMOJICHCTBUSL BEIIECTB C
KHUCIIOPOJIOM U YCIIOBHUS BO3HHMKHOBEHHS W TpPEKpalleHHs ropeHus (moxapa), O3HaKOMJICHHE C
oOpa3laMu OKCHIOB M OMKMCAHHUE UX CBOMCTB, MOJy4YeHHE, COOMpAHUE, PACIO3HABAHUE U M3y4YCHHE
CBOWCTB BOJOpojaa (ropeHue), B3aumojeicTBue Bojopoma ¢ okcugom wmemd (I1) (Bo3MOKHO

WCIOJIb30BAaHME BHIEOMATEPUANIOB), HAOMIOJEHUE O0Opa3lloB BEIIECTB KOJIUYECTBOM 1| MOJb,
HCCIIeIOBaHUE OCOOCHHOCTE PacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBICHHE
pacTBOPOB C OIPEAECIEHHON MAacCCOBOM JIOJIEM PAaCTBOPEHHOIO BEIECTBA, B3aUMOJECUCTBHE BOIBI C
MeTajlaMu (HaTpueM M KalbllieM) (BO3MOXKHO HCIOJIb30BAaHUE BUAECOMATEPUAJIOB), MCCIEIOBAHUE
00pa3Il0oB HEOPraHWYECKUX BEIECTB pPA3UYHBIX KJIACCOB, HAOMIOJCHHE W3MEHEHHS] OKPACKU
WHJUKATOPOB B PAcTBOpax KUCJIOT W Ienoded, m3yueHue B3aummojeictBus okcuma meau (II) c
pacTBOPOM CEPHOM KHCJIOTHI, KHUCJIOT C METaulaMU, peaKuuid HEeUTpalnu3aluu, IOJIYyYEeHUE
HEpPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJIHOIO METAla JPYTMM M3 PacTBOpa COJIM, PELICHHE
SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeNMe KIIacChl HEOPraHUYECKUX COEIUHEHUIN.

Ilepuoanyecknii 3akon u Ilepuoamyeckass cucrema xumuyeckux djemenros /I, H.
MenpgeseeBa. CtpoeHue aTomMoB. XuMHYecKasi CBfi3b. OKHCIHUTEIHLHO-BOCCTAHOBUTE/IbHbIE
peakuuu



[lepBble MOTBITKM KIACCU(PHUKAIMM XUMUYECKUX 371eMEHTOB. [IoHATHE O rpymmax CXOIHBIX
JIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMENbHbIE METaJlIbl, TaJOI€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[Iepnoanueckunt 3axoH. [lepnoanueckas cucreMa xumudeckux 31eMeHToB J[. M. Menneneesa.
KopoTkomnepuoanas u mmuHHONIEpHoaHAs (hopmbl [leproauueckoil CHCTEMBI XUMUYECKHX AJIEMEHTOB
. . Menneneena. [lepuoast u rpymnbl. PU3NYECKHU CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB MEPHOIA
Y TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX siiep. M3otonsl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX
000J109eK aTOMOB IepBbixX 20 XxuMudeckux 3nemMeHToB [lepuoanueckoit cucremsl /1. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOrO0 JJIEMEHTa MO €ro nojoxeHutro B llepuommueckon cucreme /I
N. Menneneesa.

3aKOHOMEPHOCTU M3MEHEHMsI pajnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHS Hayku U TpakThKU. [[. . MeHeneeB — y4€HbIN U rpakJaHUH.

Xumudeckasi cBsi3b. KoBasieHTHas (TOJISIpHAS ¥ HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEITLHOCTh
XUMHUYECKUX JIEMEHTOB. MIOHHas CBSA3b.

Crenenp okucnenus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl OKUCIEHNs U
BOCCTAaHOBJIEHUsA. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcCnepumenm:

M3y4yeHHue 00pa3IoB BEIIECTB METAUIOB U HEMETAIJIOB, B3aUMOAECHCTBHE THAPOKCUIA IIMHKA C
pacTBOpaMu KHUCIIOT M LIEJI0YEH, TPOBEICHNUE ONBITOB, MIUIFOCTPUPYIOLUIUX PUMEPBI OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIX peakluil (ropeHne, peakliuy pa3ioKeH s, COeTUHEHUS).

Meosrcnpeomemmnuwie ceazu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPH U3YYEHUH XUMHH B 8 KJlacce OCYLIECTBIISIETCS Yepes3
UCIOJIb30BAHME KaK OOIIMX €eCTECTBEHHO-HAyYHBIX TOHATHUN, TaK U TMOHATHUN, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01ue ecTecTBeHHO-HAYYHbIE TMOHATHA: HAy4YHBIA (DAaKT, TMIIOTE3a, TEOPUS, 3aKOH, aHAU3,
CUHTE3, KJlacCU(pHUKaIs, IEPUOTUNIHOCTh, HAOIIOICHIE, SIKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHUE,
MO/IEb, SIBJICHUE.

®usnka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, HU30TOIBI,
PaZlo0aKTUBHOCTh, MOJIEKYJIA, AIEKTPUUYECKHI 3apsi, BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOsTHHE
BEIIECTBA, ra3, (PM3NYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, 6mochepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecrBo 1 xXuMu4ecKasi peakuus
[Tepuonnueckuii 3axoH. [leproanueckas cucrema xuMuueckux 3seMeHToB /1. . Meneneesa.

CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMUYECKHX JIEMEHTOB IEPBBIX TPEX
[IEPUOJOB, Kajus, KalblUsi M HUX COCOUHEHUH B COOTBETCTBUU C IIOJIOKEHHUEM DJIIEMEHTOB B
IIepuoanueckoil CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHIbl XUMHUYECKOW CBs3U. THUNBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUECKON CBS3U.

Knaccugukamnus u HOMEHKIIaTypa HEOPraHMUECKUX BELIeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCSA K Pa3IuyHbIM KJIaccaM HEOPraHWYECKUX COCAUHEHUM, TEHEeTUYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanuss XuMHUYECKUX peakiuil Mo pa3IMyHbIM MpHU3HAKaM (MO0 YHCIY M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3P PEKTY, 0 MU3MEHEHHIO CTETIEHEH OKHCICHUS
XUMUYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO YYaCTHUIO KaTalu3aropa). DK30- U SHAO0TEPMHUECKHUE
peakuuy, TEpMOXUMUYECKUE YPABHECHMUS.



[lonsitue o ckopoctd XuUMHUecKoW peakuuu. [loHsTHE 00 OOpaTHUMBIX W HEOOpPATHMBIX
XUMHMUECKUX peakiusax. [IoHATHEe 0 rOMOTeHHBIX U TeTepOoreHHbIX peakuusx. [lonstue o karanuse.
[Tonatne o xumuueckoM paBHOBecuU. DAKTOPBI, BIMAIONIME HA CKOPOCTh XUMHUUYECKOW PEAKLUU U
10JIO)KEHUE XMMHUYECKOTO PABHOBECHSI.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE — PEAKIUU, OJJEKTPOHHBIM  OajlaHC  OKUCIHUTEIbHO-
BOCCTaHOBUTEbHOU peakiuu. CocTaBieHNE YPaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
C MCIOJIb30BAaHUEM METO/1a MIEKTPOHHOIO OajiaHca.

Teopust 37EKTPOIUTUYECKON JUCCOLMALUU. OJEKTPOIUTHI U HEBIEKTPOJIUThl. KaTruoHsl,
aHUOHBI. MexaHM3M JUCCOLMAIMU BEIIECTB C pPa3jIMYHbIMU BUAAMHU XUMUYECKOU cBsi3u. CreneHb
muccounanuu. CunbHbIE U caa0ble 3JeKTPOIHUTHI.

Peakuuu moHHOro OoOMeHa. YCJOBMSI NPOTEKAaHUS peakuuid HMOHHOIO OOMeHa, MOJHbIE U
COKpallléHHbIE HMOHHBbIE YpaBHEHHUs peakuuid. CBoOWCTBa KHUCIOT, OCHOBAaHUI U CoOJieH B CBETE
MPEACTABICHUI 00 2IEKTPOMTHYECKON aucconranun. KauecTBeHHbIe peakiiuyu Ha HOHBI. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuit IKCnepumMenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAJUNIMYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAJUIOB
1 HeMeTaJioB (TpaduTa 1 anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHs ), HCCIIeI0BaHNE 3aBUCUMOCTH
CKOPOCTH XMMHMYECKOM peakiuud OT BO3JACHCTBUS pa3iWYHBIX (AKTOPOB, HCCIIEIOBAaHUE
AJIEKTPOTIPOBOIHOCTH PAaCTBOPOB BEMIECTB, Ipollecca AUCCOIMAIMM KHUCIOT, IIelo4Yel u cosel
(BO3MOKHO MCIOJIb30BaHUE BHJIEO MAaTEPHUAIIOB), MPOBEACHUE OIBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKU
MPOTEKaHUs PEaKInii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajIKa, BBIJIECJICHUE ra3a, 00pa3oBaHUE BOJIBI),
OMBITOB, WUIIOCTPUPYIOUIMX HPUMEPbl OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pEAKLUN (TOpeHHe,
pEaKIMK PA3JIOKEHUs, COECOUHEHHUs), paclO3HABAHWE HEOPraHMYECKMX BEIECTB C MOMOILBIO
KAaueCTBEHHBIX PEaKLUi HA HOHBI, PEIICHNE YKCIICPUMEHTAJIBHBIX 3a1a4.

HemeraJuibl ¥ UX COeIMHEHUS

OOmiast xapakTepucTika rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne u (U3NIeCKUe CBOMCTBA MTPOCTHIX BEIIECTB — raJIoreHOB. XMMHYECKHE CBOMCTBA
Ha IpuMmepe xjopa (B3aUMOACHCTBHE C METallJIaMH, HEMETallslaMH, ILIeJodyaMu). XJIOPOBOJIOPO/IL.
ConsiHast KMCIIOTa, XMMHYECKHE CBOWCTBA, IIOJy4YeHHE, NIpUMEHEHHe. JlelicTBue xyopa U
XJIOPOBOZOPOJAa Ha OPraHU3M 4ejoBeKa. BakHele XJIOpUAbl U UX HaX0XKICHUE B IPUPOJE.

OO6mrast xapaktepuctuka odmeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHHUST aTOMOB,
XapakTepHble cTelieHH okucaeHus. CTpoeHne U pu3nuecKkue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOIa
U cepbl. AJUIOTPOIHBIE MOAN(UKALIUN KUCIOPO/1a U cepbl. XUMHUYECKUe cBoiicTBa cepbl. CepoBOIOpO,
CTpoeHHue, (uznyeckue W XUMHUUecKue cBoiicTBa. OKCHIBI Cepbl KaK IPEICTABUTENM KHCIOTHBIX
okcusioB. CepHast KUCIIOTa, (pU3MUECKHEe U XUMUYECKHE CBOMCTBA (00IIMe KaK MpeICTaBUTeNs Kiiacca
KUCIIOT M cnenuduyeckre). XUMUYECKUE peaklUy, JekKallie B OCHOBE MPOMBIIIJIEHHOrO crnocoda
IIOJIy4€HUsl CEpHOM KUCIOTHI. [Ipumenenue cepHoil kucioTsl. Cou CEpHONM KUCIIOTHI, KaueCTBEHHAs
peakuus Ha cyabdaT-uoH. HaxoxxaeHue cepbl 1 €€ coelMHeHUH B Ipupoie. XUMHUUECKOE 3arps3HEeHUe
OKpY>Karolllel cpefibl COeJMHEHUSIMH cepbl (KUCIOTHBIE J0XK/H, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CrocoOBbl €ro MpeoTBPaIEeHHS.

OOmast  xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapaKkTepHbIEe CTENIEHU OKUCIEHUs. A30T, paclpoCTpaHEeHHE B MPUPOJE, (pru3ndeckue U XUMHUYECKUe
cBoiictBa. Kpyrosopor azora B mpupoje. AMMHUAK, €ro (HU3MUECKHe W XHUMHUYECKHE CBOWCTBA,
nojiydeHue u npuMmenenue. Conu aMMOHMS, UX (U3MUECKHUE U XMMUYECKHE CBOMCTBA, MPHUMEHEHHE.
KadecTBeHHast peakiysi Ha HOHbI aMMOHMA. A30THAas KHUCIOTa, €€ TMoJlydeHHue, (U3nYecKue u
XMMUYECKHe CBOMCTBA (00IIMe KaK MPeICTaBUTES Kilacca KUCIIOT U crieruduyueckue). Mcnoabp3oBanue
HUTPATOB M COJIE aMMOHHUS B KaueCTBE MHUHEPAIbHBIX YIOOpeHuil. XuMHUYecKoe 3arpsi3HeHHe
OKpYXKarollel cpeabl COeAMHEHMSIMM a30Ta (KUCIOTHBIE JIOKIH, 3arps3HEHUE BO3AyXa, IMOYBBI H
B0o0EMOB). Docop, amutoTponHble MoguduKkauu Gocdopa, GU3nUYecKkue 1 XMMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u dochopHas kuciaora, GU3MUYecKue M XUMHUYECKHE CBOMCTBA, MOJyYEHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX yI0OpPEHUH.

OOmast xapaktepuctuka dineMeHTOB [VA-rpynmbl. OCOOCEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHUSA. YTIIEPOJ, aIOTPOIHBIE MOAM(DUKALMHU, pacIpOCTpaHEHUE B



npupoje, (uzndyeckue M XUMHUYECKHE cBoicTBa. AzncopOius. KpyroBopoT yriepona B HpHpoJeE.
Oxcunpl yraeposaa, ux (U3MYecKHe M XMMHUYECKHE CBOMCTBA, JCHCTBHE HA KHUBBIC OPraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DJKOJOTMYeCKHe MpOOJIeMbl, CBs3aHHBIE ¢ okcuaoMm yriepoaa (IV),
THIIOTE3a II100aTbHOTO MOTEIJICHUs KIIMMaTa, MAPHUKOBBIA S GEKT. YToabpHas KACIOTa U €€ COJIU, UX
¢u3nveckne W XUMHYECKHE CBOICTBA, NOJyueHHE M TpuMeHeHue. KauecTBeHHass peakuus Ha
kapOoHaT-uoHBL. Mcnonp3oBanne KapOOHATOB B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35ICTBE.

[lepBoHauanbHbIE MOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COETMHEHUSIX yriepoaa (METaH,
9TaH, OTWIEH, alleTWIEeH, OJTaHoJ, TJMILEPUH, YKCycHas Kkuciora). IlpupoaHble HCTOUHUKU
YTJI€BOA0POJIOB (YT 0J1b, IPUPOIHBIN a3, HEPTh), MPOLYKTHI UX IepepabOTKHU (OEH3HMH), X POJIb B OBITY

U IpOMBIIITIEHHOCTH. [IoHsATHE 0 OMOIOrMYeCKr BaXKHBIX BEILIECTBAX: JKHUpaX, OeJIKax, yrieBoaax — u
UX POJIM B )KU3HU YeJI0BeKa. MarepHuanbHOE €AMHCTBO OPraHNYECKUX U HEOPraHUYECKUX COETMHEHH.

Kpemuuii, ero ¢usznueckue u XuMHYECKHU€e CBOMCTBA, NOJydeHHe U npuMeHenue. CoennHeHus
KpeMHusi B npupoze. OOmme npexacraBieHuss o6 oxcuae kpemuus (IV) m kpeMHHeBOl KucioTe.
CunMKaTel, WX UCTIOJB30BaHUE B OBITY, B MPOMBIIIUIEHHOCTH. BakHeie cTpouTeIbHbIe MaTepHAIIBL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGmembl 0€30MacHOTO HWCIOIH30BAHUS
CTPOUTENIbHBIX MAaTEPUaJIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

U3ydYeHHe 00pa3lioB HEOPraHWYECKHX BELIECTB, CBOWCTB COJSHOM KHCIOTBHI, IMPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPHA-UOHBI W HAONIOJEHHE IPHU3HAKOB WX IPOTEKAHWsS, OTBITHI,
oTpaxaromue QU3NYeCKHe U XHMHUYECKHE CBOICTBA TalloT€HOB M HUX COEIUHEHHH (BO3MOXHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), O3HAKOMJIEHHE C oOpa3laM XJIOPHUIOB (TaJIOTeHHUIOB),
03HaKOMJICHHE C 00pa3IiaMu cepbl U €€ COSTMHECHUSAMH (BO3MOYKHO HCIIOIb30BaHKUE BUICOMATEPHATIOR),
HabJoIeHNe Mpoliecca 00yriIMBaHUs caxapa MoJj JAeUCTBUEM KOHIIEHTPUPOBAHHOM CEpHOI KHCIIOTHI,
M3y4eHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaYeCTBEHHON PEaKIuu
Ha cynb(]aT-uoH 1 HaOJIoIeHUE MTPU3HaKa e€ MPOTeKaH!sl, 03HaKOMJIEHHE C (PM3NYECKUMHU CBOWCTBAMU
azora, (ochopa M WX coemuHEHHH (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEpPUAJIOB), OOpa3laMu
a30THBIX U (pochopHBIX YHOOpEeHHUii, moTydeHne, coOrpaHue, paclo3HaBaHHE W M3y4EHHE CBOMCTB
aMMuakKa, MpoBeJIeHUE KaYeCTBEHHBIX peaKlInii Ha MOH aMMOHHUS U (pocdaT-UOH 1 U3yUeHHE PU3HAKOB
UX MPOTEKAHMs, B3aHUMOJCHCTBHE KOHIEHTPUPOBAHHON Aa30THON KHUCIOTHI C MEIbI0 (BO3MOKHO
HCII0JIb30BaHUE BUACOMATEPUAJIOB), U3yUEHHE MOIETICH KpUCTAINTMYECKUX PEeIETOK anmasa, rpadura,
¢bymiepena, 03HaKOMJICHHE C TPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIEM
U YCTPOWCTBOM TMPOTHUBOras3a, IOJyuyeHUEe, COOHpaHue, pacrno3HaBaHUE U HU3YUYCHUE CBOMCTB
YIJIEKUCIIOTO rasa, MPOBeIeHUEe KaYyeCTBEHHBIX peaklnii Ha KapOOHAT M CHJIMKAT-HUOHBI U U3y4eHHE
MPU3HAKOB MX MPOTEKAHUS, 03HAKOMJICHHE C MPOJAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaykHel1e HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl ¥ UX COeTUHEHU S

OO0mas xapaKTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHMU WX TOJOKEHHUS B
[lepuoauueckoii cucteme xumudeckux snemeHtoB JI. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe
MeTaioB. MeTannndeckast CBSI3b M METAITNYECKasi KpUCTAITNYECKas pemIETKa. DISKTPOXUMHUECKUN Psijl
HanpspDKeHUH MeTtayioB. PU3NMUecKUue U XMMHUYECKHe CBOWCTBa MeTayuioB. OOmMe crnocoObl MOJydeHus
MeTauioB. [ToHsATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTalb,
YYyT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIJIEHHOCTH.

Hlenounsle MeTamibl: mosnokeHue B lleproguueckoil cucteMe XUMHYECKUX 3JIeMEHTOB Jl.
. MenzeneeBa, CTpOEHUE UX aTOMOB, HaX0XXJIeHHE B mpupoae. Puzndeckre 1 XMMUUECKUE CBOIMCTBa
(Ha mpumepe Hatpust U Kanus). OKCUIIBI U TUAPOKCUABI HATPUS W Kanus. [IpuMeHeHue MIeT0YHbIX
METaJUIOB ¥ UX COETMHEHUH.

[lenouHo3emMenbHbIE METAJIBI MarHUK M Kanbluil: mosioxkeHue B Ilepuoanyeckoil cucreme
xuMuueckux snemeHtoB J[. M. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXACHHE B IPHUPOJE.
du3nyecKkue U XUMUYECKUE CBOMCTBA MarHusl M Kayiblius. BaxkHelimme coequHeHns Kanblus (OKCHT,
TUAPOKCHU, CONN). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

Antomunuit: nonoxenue B Ilepuoauueckoil cuUCTEME XMMHUYECKMX 3JeMEHTOB /I



W. MenneneeBa, cTpoeHUE aToma, HaxOoXAeHHE B npupoje. Pusnueckue U XUMUYECKHE CBONCTBA
aIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCH/IA U TUPOKCHUIA ATFOMUHHUSL.

Keneszo: nosnoxenue B Ilepuoanueckoi cucreme xumuueckux aneMeHToB /. 1. Menneneesa,
CTPOEHHE aTOMa, HaX0XJAEeHHUE B npupoje. Pu3nueckrue U XMMHUYECKUE CBOWCTBa kene3a. Okcumpl,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, CBONCTBA U TIOJIyUECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMi METaUIOB M CIUIABOB, X (DU3NYECKUMHU CBONCTBAMH, M3y4CHUE
pe3ylnbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJb30BaHUE BHJICOMATEPUATIOB), O0COOCHHOCTEH
B3aUMO/ICHCTBUS OKCUAA KaJIbLIMsI U HATPHsI C BOAOM (BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOWCTB KECTKOW BOJBI, IpOIlecca TOpPEHHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO
HCII0JIb30BAHME BHJIEOMATEPUANIOB), MPU3HAKOB MNPOTEKAaHUS KAuyEeCTBEHHBIX pEaKUUN Ha HOHBI:
MarHus, KaJibIus, aTtoMuHus, uHka, xenes3a (1) u xenesa (I1I), meau (1), Habmronenue u onucanue
MIPOLIECCOB OKpAIIMBaHMs IJIaMEHM MOHAMM HATpus, Kalus U KajblUs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HUCCIIEJIOBAHUE aM(OTEPHBIX CBOMCTB THIPOKCHJA aTOMUHHUS U TUAPOKCUIA
LIMHKA, pEelIEHNE SKCIIEPUMEHTANIbHBIX 3a/1au 10 TeMe «BakHele MeTauibl U UX COeAMHEHUS».

XuMHus ¥ OKpYKaowmas cpeaa

BemectBa u maTepuansl B MOBCEAHEBHON >KM3HM 4elloBeka. bezomacHoe ucnonb3oBaHue
BEIECTB M XUMUYECKHUX peakiuii B ObITY. [IepBasi MOMOIIs TP XUMHUYECKUX 05KOTaX U OTPABJICHUAX.

XUMHYECKOe 3arps3HeHHE OKpyKarouleil cpenbl (IpenenbHas JOMyCTUMas KOHLIEHTPAlMs
BelnecTs, nanee — [1JIK). Posib xuMuu B perieHnn 3K0JI0rH4ecKuX MpooieM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pas3IoB MaTepPHAIIOB (CTEKIIO, CTIaBBI METAIIOB, TIOJUMEPHBIC MaTEPHAIIBI).

Mestcnpeomemmnuwie ceazu

Peanu3anus MeXnpeaMETHBIX CBA3EH MPHU U3YYEHUU XUMHH B 9 KJlacce OCYLIECTBIISIETCS Yepes3
UCIOJIb30BAHME KaK OOIIMX €eCTEeCTBEHHO-HAyYHBIX TOHATHUN, TaK W TMOHATHUM, SBISIOUIUXCS
CUCTEMHBIMU JJISl OTJIENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAay4dHBIA (DAaKT, TMIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJlacCU(pUKaIKs, IEPUOTUIHOCTh, HAONIOJCHHE, IKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHNUE,
MOJeNb, SIBJICHHE, TApHUKOBBIHN 3(D(PeKT, TEXHOIOTHsI, MaTEPHUAIIBI.

Oduzuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEHTPOH, HWOH, HYKIUI, H30TOIBbI,
PaMO0aKTUBHOCTh, MOJICKYJIA, JIEKTPUUYECKUI 3apsi]i, IPOBOJAHUKH, MOIYIIPOBOJIHUKH, AUIICKTPUKH,
(GoTO2NIEeMEHT, BEIIECTBO, Tello, OO0BbEM, arperaTHoe COCTOSIHME BEIecTBa, Ta3, pacTBOp,
PacTBOPUMOCTb, KPUCTAJUIMYECKAsl PEIIETKA, CIUIaBbl, (PU3MUECKUE BEIMYUHBI, €IMHULBI U3MEPEHUS,
KOCMHUYECKOE€ MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢otocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MHHEpAIbHbIE yIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MMTaTeNIbHbIE BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE,
TOIUTUBO, BOJTHBIE PECYPCHI.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  pe3yJabTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOTO 00mIero oOpa3oBaHUs
JOCTUTAIOTCSl B XOJie OOY4eHHUs] XUMHUHU B €IUMHCTBE Y4e€OHOM M BOCIUTATEIBHON AEATENIbHOCTH B
COOTBETCTBUHU C TPAJAULHMOHHBIMU POCCHUICKUMHU COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, IPUHATHIMU B O0IIECTBE PABUIIAMU U HOpMaMH TIOBEJICHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALIUHN O0YUYaIOIIUXCS.

JIMYHOCTHBIE PE3YNIBTAThl OTPAXKAIOT FTOTOBHOCTH 00YUAIOIIHUXCSI PYKOBOJICTBOBATHCSI CHCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PACIIMPEHNE OTIBITA JESITEILHOCTH HAa €€ OCHOBE, B TOM UHUCIIE
B YacTH:

1) naTpMOTHYECKOT0 BOCITUTAHMSI:



LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAy4YHOMY
HACJIEUI0, IOHMMAaHHS 3HAYEHUs XMMHUYECKOM HayKM B JKM3HM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(POPMALIKEH O ITEPEIOBBIX TOCTHXKEHUSIX U OTKPBITUSX MHUPOBOI
Y OTEUECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpA M 0OIIECTBA;

2) rpaKIaHCKOr0 BOCITUTAHMS:

MIPEJICTABICHUSI O COLMAJbHBIX HOpMax M TMpaBWJIaX MEXKJIUYHOCTHBIX OTHOILIEHUH B
KOJUICKTHBE, KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOH,  y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOM M JPYruX BHJAX AEATEIbHOCTH, FOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOHM JIEATENILHOCTH TIPH BBITIOJHEHUN YUYEOHBIX, IMO3HABATENbHBIX 3aJ]ad, BBITOJHECHUN
XUMHMUYECKUX HKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOINOHMMAHUIO U
B3aMMOIIOMOIIM B MPOIIECCE 3TOM ydeOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEIACHUE U
MIOCTYIIKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT' 0 MO3HAHUSI:

MHPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMUYECKOW peakllii, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M COCTABIIAIOIIME OCHOBY JJsl TMOHHUMAaHUS CYIIHOCTHU
HAay4yHOM KapTUHBI MHpa, TNPEACTaBIE€HUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJIbI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOTHOM CPEIoi, O PO XUMHUH B TIO3HAHNWU ITUX 3aKOHOMEPHOCTEN;

M03HABaTeIbHbBIE MOTHBBI, HAaNpaBJICHHbIE Ha TOJyY€HHE HOBBIX 3HAHUN 10 XUMUH,
HeoOXonuMble Ui OOBSICHEHHs HaOMI0JaeMbIX TMPOIECCOB M SBJIEHUI, MO3HABATEJIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCJE€ HAaBBIKOB CAMOCTOSATEIbHON PabOTHI C
y4eOHBIMM TEKCTaMHM, CIIPAaBOYHON JMTEpAaTypoH, JOCTYINHBIMH TEXHMUYECKUMM CpPEICTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4EHHI0O M IO3HAHMIO, JH0003HATEIbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM0o00Opa30BaHUIO, MPOEKTHOM M HCCIEA0BATENbCKON EATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHS 00y4eHMsI B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPbI 310POBb:

OCO3HAHHE LIEHHOCTHU U3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0pOBbII 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUNA M HENPUATHE BPEIHBIX MPUBBIYEK (YIOTpeOICHUs
QJIKOTOJIs, HApKOTHKOB, KypEHMsI), HEOOXOJMMOCTH COOJIOAECHUS NpaBuUi O€30MaCHOCTH IpHU
oOpalIeHUH ¢ XUMUYECKUMH BELIECTBAMU B OBITY U pPEaJIbHOM KHU3HM;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEepeC K IMPAKTUYECKOMY M3Yy4EHMIO NMpodeccuil U Tpylna pa3IudyHOro poJia, YBaKE€HHE K
TPyAy U pe3yibTaTaM TPYLOBOH JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS IIPEIAMETHBIX
3HaHUH [0 XMMUH, OCO3HAHHBIM BHIOOP MHIUBHUIYaIbHON TPACKTOPUU MPOJOKEHUST 00pa30BaHuUs ¢
y4ETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
yCIEIHON NpoecCHOHATBHON JEATeNbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTb
aZlanTUpOBaThcs B MPO(ECcCHOHATIBHOI cperie;

6) IK0JIOrMIeCKOro BOCIUTAHMSI:

9KOJIOTUYECKU I1eJIecO00pa3HOoe OTHOLICHHE K MPHUPOJIE KaK MCTOYHMKY XXU3HU Ha 3emie,
OCHOBE €€ CYIECTBOBAHMS, MOHMMAHUE IIEHHOCTH 3/I0pOBOrO M 0€30mMacHOro obpasa XKU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DM3MYECKOMY U NCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHUs MpaBuil OE30IIaCHOTO IMOBEJICHMs MpU paboTe ¢ BELIECTBAMH, a TaKXKE B
CUTYaLUsX, YTPOXKAIOLIUX 310POBBIO U )KU3HU JIIOJIEH;

CMOCOOHOCTH MPUMEHSATh 3HAHMS, MOJlydaeMble MPU M3YYEHUM XUMUH, I pelieHus 3ajad,
CBSI3aHHBIX C OKPY)KAIOILEH MPUPOTHON CPEO, JUIsl MOBBILIEHHUS YPOBHS SKOJIOTMUYECKON KYJIBTYPHI,
OCO3HAHMA TJI00ATBHOTO XapaKTepa SKOJIOTMUYECKUX MpoOjeM M MyTedl UX peleHHs MOCpPeaCTBOM
METO/IOB XMMUH, SKOJOIMYECKOTO MBILIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEJIbHOM,
KOMMYHHMKaTUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI



B cocraBe MeranmpeaMETHBIX pE3yJAbTaTOB BBIICIAIOT 3HAYUMBIE s (DOPMUPOBAHHSA
MHUPOBO33pEHUS OOIICHAYYHbIC TOHATHUS (3aKOH, TEOPHS, IPUHLIUII, TUTIOTE3a, (PaKT, CUCTEMA, POLIECC,
9KCHEPUMEHT U JIPYroe.), KOTOpbI€ MCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUHM M3 3TUX MpPEeaMeToB (HOPMHUPOBATh IMPEACTABICHHE O IEIOCTHOU
Hay4yHOM KapTUHE MUpa, U YHUBEpCalbHbIE yueOHbIE eiCTBUS (II03HABATEIbHbIE, KOMMYHUKAaTUBHBIE,
pEryIsSTHBHBIE), KOTOpBIE 00ecreuuBaloT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIIEHOMY
IUIAHUPOBAHUIO U OCYLIECTBIICHUIO YU€OHOM 1€ TEbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jornueckue aeicTBUA:

YMEHUS UCIOJIB30BaTh MPUEMBI JJOTHYECKOTO MBIIIJICHUS TP OCBOCHUH 3HAHUMN: PAaCKpPHIBAThH
CMBICJT XUMHUYECKUX TOHSITHH (BBIACISTh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3h C
JIPYTUMU TIOHSATHSIMH), HCIIOJIL30BATh TMOHATHS JUJIi OOBSICHEHUS OTACIbHBIX (PAaKTOB M SIBJICHUM,
BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KITACCU(PUKAIIUYA XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
yCTaHABIWBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXKIY OOBEKTaMH W3YYCHHS, CTPOUTH JIOTUUECKUE
paccyxieHust (MHIyKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), IeJIaTh BBIBOJIBI U 3aKJIFOUCHHS;

yMEHHE TMPUMEHSITh B TMPOIECCe MO3HAHUS TOHATUS (MPEIMETHBIE W MeTalpeaMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENIH, UCIOJb3yeMble B XHMHH, MPEOOpPa30oBbIBATH IIHUPOKO
MPUMEHSEMbIE B XUMHH MOJEIbHBIE TPEACTABICHUS — XUMHYECKUN 3HAK (CHMBOJ DJIEMEHTA),
xuMudeckas Gopmysa U ypaBHEHHE XUMUYECKOW PEaKIu — P PEIICHUH yueOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM ATHX MOJEIBHBIX MPEACTABICHUN BBISIBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK U3Y9aeMbIX OOBEKTOB — XUMHUYECKUX BEIECTB U XMMUYECKUX PEAKIUH, BBISBIATH 00IINE
3aKOHOMEPHOCTH, TPHYUHHO-CJICJICTBEHHBIC CBSI3W W TMPOTHUBOPEUHS B HM3y4aeMBIX IIpoIleccax M
SIBJICHUSIX.

Ba3oBblie ucciaenoBareshLCcKue JeHCTBHS.

YMEHHE UCIOJIH30BaTh MMOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, & TAK)KE B
KauyecTBe OCHOBBI ISl (DOPMHUPOBAHMS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUI;

MpUOoOpEeTEHNEe OIMbITa IO TUIAHWPOBAHWIO, OpPraHU3AlMM W TPOBEICHUIO YYCHHUYECCKUX
AKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 XOJOM TIpOIlecca, CaMOCTOSITEIBPHO IMPOTHO3HPOBATH €ro
pesynbTaT, (opMyaupoBaTh OOOOIICHHS W BBIBOJALI IO pe3yidbTaTaM MPOBEAEHHOTO OIIBITA,
HCCeA0BaHUs, COCTABIIITE OTYET O MPOJIeTIaHHOM padoTe.

Pabora ¢ nunpopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAILIUIO PA3IUYHBIX BUIOB U
dbopM TpencTaBlCHUs, MOJY4aeMYyH) U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJSIpHAsl JUTEepaTypa
XMUMHUYECKOTO COJIEp)KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKU OIICHMBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh PAa3IMYHbIe METOJbl M 3alpochl MPH MOUCKE U oTOOpe uHpopmanuu u

COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX JUIS BBINOJIHEHHS YYEOHBIX W IIO3HABATENBHBIX 3a/1a4
ONpEeNeNEHHOTO TUMA, NPUOOpEeTeHHe OmbiTa B 00JaCTH MCIOJB30BaHMA HMH(OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJaJIeHUE KYyJIbTYpPOH aKTUBHOIO HCIOJBb30BAHUS pPa3IUYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO BBIOMPATH ONTUMAJIbHYIO (hOPMY IpeAcTaBiICHUs HH(DOpPMAIIUH
U WUIIOCTPUPOBATh PELIaeMble 3aJauyll HECIOKHBIMHM CXEMaMH, JHarpaMMaMu, JpyrumMu (GpopmMaMu
rpaduKu 1 UX KOMOMHALUAMY,

YMEHHE UCMOJb30BATh M aHAIM3MPOBAaTh B Ipollecce Y4YeOHOH M MCCIIeN0BATENIbCKON
NEeATeIbHOCTH WH(POPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIBLCKOI0 XO3SIMCTBA M TPAHCIOPTA Ha
COCTOSIHME OKPYKAIOIIEH IIPUPOIHON CPEIBI.

KoMMmyHuKaTHBHBIC yHHBepcaJbHbIe Y4eOHbIe 1eHCTBHS:

YMEHHUS 33/1aBaTh BONPOCHI (B X0JI€ TUasiora U (MJIN) JUCKYCCHM) TI0 CYILECTBY 00CYyX/1aeMoi
TEMBI, OPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENHHO BBIMOJHEHHS TPEIOKEHHON 3a1a4H;

YMEHHUSI IPEACTABIIATE NOJYyYEHHbBIE PE3Y/IbTATHI IO3HABATEIBHOM IEATEIBHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JAeaTh MIPE3EHTALUI0 PE3YJIbTATOB BBINOIHEHUS XUMHUUYECKOTO IKCIIEPUMEHTA



(JtabopaTOpHOTO OIMBITa, JTAOOPATOPHOW PabOTHI MO HCCICIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATENBHON U
MCCIIEI0BATENILCKOM JIEATEBHOCTH MPHU PEHICHUN BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE ydéra OOIIMX
MHTEPECOB U COTIJIACOBaHMS NO3ULMHM (0OCYKIeHUs, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD»,
KOOPAMHAIMS COBMECTHBIX NEHCTBUH, OINpeaesieHne KPUTEPHUEB MO OLEHKE KadecTBa BBHIMIOJHEHHON
paboTHI 1 apyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe yUeOHbIe NeliCTBHUS:

YMEHUE CaMOCTOSITEIBHO OINpPEAENATh LENU JAEATEIbHOCTH, IUIAaHUPOBATH, OCYIIECTBIATH,
KOHTPOJIMPOBATH U MPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JACSITEIBHOCTh, BRIOMpaTh Hanboee
s dexTuBHBIE CIOCOOBI pelieHrs YYeOHBIX U MO3HABATEIbHBIX 3aa4, CAMOCTOSITEIbHO COCTABIIATH
WA KOPPEKTUPOBATH MPEIJIOKECHHBIM aIrOPUTM JEHWCTBUU TMPHU BBINOJHEHUU 33JaHUN C yYETOM
MOJYyYeHUS] HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTAaX — BEIHIECTBAX MW pEaKIMIX, OIICHHUBATh
COOTBETCTBHE IOJIYYEHHOTO PE3yJbTaTa 3asBJICHHOM €M, YMEHUE UCIIOJIb30BaTh U AHAIM3UPOBATH
KOHTEKCTBI, MPEIJIara€Mbl€ B YCIOBUM 3aJaHUI.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHHIO 0053aTelIbHOrO  COJEepXKaHUS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOM  pabouelt  mporpaMMol,  BBIAEISIOT:  OCBOCHHbBIE
00yyaronMMuUCsl Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM, crienuduyeckue aas mpeaMeTHON
obnmactu «XuUMUS», BHUJIBl JEATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HWHTEpIIpETalluu,
peoOpa30BaHMIO U MPUMEHEHHUIO B PA3IMUHbBIX YYEOHBIX U HOBBIX CUTYalHUsIX.

K koHIy oOydeHuss B 8 kJacce INpeIMETHBIC pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

. pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSITHUN: aTOM, MOJICKYJa, XUMHUYCCKHMA
AJIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeECh (OJHOpPOJHAs W HEOJIHOPOJHAS),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAas W MOJICKYJSIpHAsT Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIDHAs Macca, MaccoBasl JIOJsl XUMHUYECKOTO AJIEMEHTa B COCMHEHUH, MOJISIPHBIH 00BEM, OKCHII,
KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPHIIATEIILHOCTh, CTCIICHb OKHCICHUS, XUMUYECKas PEaKIIvs,
KJIaccu(UKaIMs pEeaKIyii: pPeakiMu COCAMHEHUs, PEAKIMU Ppas3JIOKCHUS, PEaKIUH 3aMCIICHUs,
peakiuu OOMEHA, SK30- U SHIAOTEPMHUYECKUE PEaKIMU, TEIUIoBOW 3(dekT peakiuu, sSApO aroma,
AJIEKTPOHHBIA CJIOM aroma, aTOMHasi OpOWTalb, PAaUyC aroMa, XUMHUECKas CBs3b, MOJISIPHAs W
HEToJIsipHAsT KOBAJICHTHAsI CBsI3b, MOHHAsl CBSI3b, MOH, KAaTHOH, aHMOH, PacTBOP, MaccoBas JOJIS
BellecTBa (MPOIEHTHAS KOHIIEHTPAIHSI) B PACTBOPE;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMYECKMX TOHSATUH W IPUMEHSTH
TIOHATHSA IIPU OITMCAHUU BEIICCTB U UX HpeBpaH_IGHI/If/'I;

. UCIOJb30BaTh XUMHMUYECKYI0 CHMBOJMKY [UI COCTaBJIeHUS (OpMYN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINI;

. OTpeNeNATh BAJEHTHOCTh AaTOMOB 3JI€MEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCIICHHSI SJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NMPUHAUIEKHOCTh BELIECTB K OINpPENeEHHOMY
KJaccy COeQUHEHuH 1o QopMmynaM, BHJI XUMHUYECKOM CBSI3M (KOBaJIEHTHAas M HWOHHas) B
HEOPraHUYECKUX COCAUHECHUAX;

. packpbiBaTh cMbica Ilepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBATH
ITIOHUMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX JJIEMEHTOB OT UX IIOJIOXKEHUSA B
Ilepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YYEHMsI, 3aKOHa ABOrazipo;

. ONMMCBIBATh M XapakTepu3oBarh TabinuHyro (opmy Ilepuonndeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: pPa3MyaTh NOHATHS «riaBHas moarpymmna (A-rpynma)» M «1noOouHas
noarpymnna (b-rpynmna)», manslie u 0oJbIIKE TEPHOIBI, COOTHOCHTH 0003HAYEHHUSI, KOTOPBIE HUMEIOTCS B
tabnune «[lepuonudeckas cuctema xumudeckux snemeHToB J[. M. MenzaeneeBay ¢ 4MCIOBBIMU

OTH



XapaKTepUCTUKaMHU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsia sA1pa, oOlee Yucio
3JIEKTPOHOB U paclpeesIeHUE UX IO AIEKTPOHHBIM CIIOSIM);

. KJIACCU(UITUPOBATh XUMUUYECKUE DTIEMEHTHI, HEOPraHUYECKUE BEIEeCTBA, XUMUICCKHE
peakiuu (10 YUCITy M COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIFIOBOMY 3 (DEeKTY);
. XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUUYHBIX

KJIACCOB, MOJTBEPXKJAsl OINMCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIU;

° IIPOTHO3UPOBATH CBOMCTBaA BC€HICCTB B 3aBHCUMOCTH OT HX KAaUC€CTBCHHOI'O COCTaBa,
BO3MOKHOCTH INPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX;
(] BBIYUCIIAITE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MACChbl BEIICCTB, MAaCCOBYIO

JOJIF0 XUMHUYECKOT0 3JI€MEHTa 10 (hopMylle COEIUHEHHs, MAacCOBYIO JOJIO BELIECTBA B PacTBODE,
IIPOBOJIUTH PACYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKInH;

o MNPUMCHATH OCHOBHBIC OIICpalnun MBICITUTETEHOMN ACATCIBbHOCTU — aHaJIUu3 U CHUHTE3,
CpaBHEHHUE, 0000IIeHNE, CUCTEMAaTH3aIMI0, KIACCU(PUKAIIUIO, BBISIBICHUE MPUYUHHO-CIIEJCTBEHHBIX
CBSI3EH — Il U3YyUCHUSA CBOMWCTB BEHIICCTB U XMUMHUUYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAYUYHBIC METO/IbL
MO3HAHUS — Ha0JI0JIeHUE, U3MEPEHNE, MOJICINPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH);

. clleoBaTh IMpaBHJIaM [OJIb30BAHMUSI XUMHUYECKOM TMOCynoil u  1abopaTOpHBIM
o0opy/oBaHKEM, a TaKXKe MpaBUiIaM O0OpaleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO
BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHUYECKHUX OIBITOB IO TOJYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX
BEIIECTB (BOJOPOJA M KUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpeneIEHHON MaccoBOM aosei
paCTBOpéHHOFO BCIICCTBA, INITAHUPOBATH U IMTPOBOANTH XUMHUUYCCKUE SKCIICPUMEHTEI 110 PaClIO3HABAHUTIO
pacTBOPOB WLIEJOYEH M KUCIOT € MOMOIIBIO MHIMKATOPOB (JIakMyc, (peHOJIPTaNCHH, METWIOPAHX U

Apyrue).

K xoHIy 00yueHus B 9 KJ1acce MpeIMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAKATh
c(hOpMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

. PacKphIBaTh CMBICIT OCHOBHBIX XMMHYECKHX MOHATHH: XHUMHUYECKUW DJIIEMEHT, aTOM,
MOJIEKYyJa, HOH, KAaTHOH, aHWOH, TIPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHIIATEIIBHOCTD, CTEIICHh OKUCIICHHSI, XHMUYECKasi PEaKIysi, XUMUYECKasl CBS3b, TEIUIOBOU
3pPeKT peakiuH, MOJb, MOJSIPHBIA O00BEM, pPacTBOp, AJIEKTPOJIUTBL,  HEIICKTPOJIHTHI,
AIIEKTPOIMTUYECKAS IMCCOLUAIIHS, PEAKIIH HOHHOTO 0OMEHa, KaTalln3aTop, XAMUYECKOE PABHOBECHE,
oOpatumble ¥ HEOOpaTUMbIE PEAKIMH, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKHCIHTENb,
BOCCTaHOBHTEIb, OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOTNHs, aM(OTEPHOCTh, XMUMUYECKasl CBS3b
(KoBaJICHTHAs, MOHHAs, METAJUINYECKas), KPUCTALIHYECKAsl PEIIETKa, KOPPO3UsI METAIUIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOM PEeaKIInu, MpeIeibHO normyctuMas konueHTparms [1/1K BemecTsa;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH W NMPHUMEHSTH ITH
MOHSATHS TIPU ONTUCAHUY BEILIECTB U UX TPEBPAICHUN;

. WCIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIsi COCTaBiIeHUS (OopMyn BeHIeCTB U
ypaBHEHUN XUMHUYECKUX PEAKIUI;
. ONpEeNeNsATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX DIIEMEHTOB B

COCIMHEHMAX PA3IIMYHOIO COCTaBa, MIPUHAMIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KIacCy COCIUHEHU N
no ¢opmynam, BUJ XUMHUUECKOH CBSI3M (KOBaJEHTHAasi, HOHHAs, METAJIIMUECKas) B HEOPraHUYECKHX
COEJIMHEHUX, 3apsij] HOHAa IO XUMHMYECKOW Qopmyse, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAIIINYECKON PEIIETKA KOHKPETHOIO BEILIECTBA;

. packpbiBath cMbica [lepuoauueckoro 3akona /. M. MenzeneeBa U 1€MOHCTPUPOBATH
€ro MOHMMaHHUE: ONMCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoandeckoit cucrembl
XUMUYECKUX DJIEMEHTOB: pPa3JIMyaTh MOHATHS «TJaBHas moArpymnna (A-rpynma)» M «noOoyHas
noarpynna (b-rpynmna)», manslie u GoJbIIKe EPUO/IbI, COOTHOCUTH 0003HAYEHUs1, KOTOPBIE HUMEIOTCS B
NePUOINYECKOH TabnuIle, C YUCTIOBBIMHU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUECKUX HJIEMEHTOB
(coctaB M 3apsia sapa, oOliee YUCIO IEKTPOHOB M paclpelesieHHe UX IO 3JIEKTPOHHBIM CIOSM),
0OBSICHATH 00IIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 2JIEMEHTOB U MX COCIUHEHUH B Mpeenax
MaJIbIX [IEPUOJOB U IVIABHBIX IOATPYIII ¢ Y4ETOM CTPOCHHUS UX ATOMOB;

. KJIacCu(UIMPOBATh XUMUYECKUE IEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUUCCKHE



peaknuu (MO0 YMCIy M COCTaBYy y4YacTBYIOIIMX B PEAKUMHU BELIECTB, MO TEIJIOBOMY 3(pQeKTy, 1o
HU3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX DJIEMEHTOB);

. XapakTepu30BaTh (OMUCHIBAaTh) OOIMKME M cHeuu(pUUecKue XUMHUYECKHE CBONCTBA
IIPOCTBIX M CJOXHBIX BELIECTB, NOJATBEP)KIas ONMCAHUE IMPUMEPAMU MOJIEKYJISIPHBIX W HMOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

. COCTaBJISITh YPAaBHEHUS AJEKTPOJIUTUYECKON TUCCOLMAMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpamICHHBIE YpPaBHEHUS peakuuid HMOHHOTO OOMEHa, YpaBHEHHS PEaKIHH,
MOATBEPXKIAIOLIUX CYLIECTBOBAHUE M'EHETUUECKOM CBS3U MEX/1y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

. PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH HOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIMii;

. MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTU
MIPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUN B PA3INYHBIX YCIOBHUSX;

. BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOIr0 3JeMEHTa Mo (opMylsie COeIMHEHUs, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE,
MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKON pEeaKIiy;

. coOnroAaTh MpaBWiia IMOJIb30BAHHUSA XMMHMUYECKOM Mocynol U 1abopaTOpHBIM
o0opy/noBaHUEM, a TaKKe IpaBHia OOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU IO
BBITIOJIHEHUIO J1a00OPAaTOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHHIO U COOMpPAHUIO Tra3000pa3HbIX
BEIIECTB (aMMHaKa U YIJIEKUCIIOTO Ta3a);

. MIPOBOJUTH PEAKIMH, MOATBEPHKAAIONINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM IyTEM XJIOPU/-, OpPOMUI-, HOUI-, KapOoHaT-, hocdar-, CUIMKAT-, CylIbdar-
, THAPOKCU/I-MOHBI, KATUOHBI AMMOHMS ¥ MOHBI N3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHWYECKUX BELIECTB;

. IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHONW AEATENBHOCTH — AHAIM3 U CUHTE3,
cpaBHEHHE, O0OOIIeHHe, CHCTEMAaTU3alUIo, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBA3CH — A
U3y4YeHHs] CBOWCTB BEIIECTB U XMMUYECKHUX pPEaKLUH, €CTeCTBEHHO-HAy4Hble METOJbl MO3HAHMS —
HaOII0CHUE, U3MEpPEHNE, MOACITUPOBAHUE, IKCIIEPUMEHT (PealbHBIH U MBICIICHHBIN).



4 TEMATHYECKOE IINITAHUPOBAHMUE 8 KJIACC

Ne HanmenoBanue pa3nenoB u TEM NpOrpaMMbl KousmmuecTBo yacos DneKTpoHHbIE (IIU(PPOBHIC)
i Bcero| KonTposibHbIe [IpakTryeckue o0pasoBaTesbHbIE PECYpCEI
paboThI paboThI
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE TIOHATHUS
1.1 | Xumusa — BaxkHasi 00JaCTh €CTECTBO3HAHUS U IPAKTHIECKOM 5 2 [[BubmmoTeka IIOK
JeITEIbHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c]]
1.2 |BemecTBa 1 XUMHUYECKUE PEAKIIUU 15 1 [[BubmmoTexa [IOK
https://m.edsoo.ru/7f41837c]]
Hroro mo paznery 20
Pa3nen 2. BaxkHeiiniue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB
2.1 |Bo3nayx. Kucnopon. Ilorstue 06 okcumax 6 [[BubmuoTeka IIOK
https://m.edsoo.ru/7f41837c]]
2.2 |Bonopon. [TonsiTHE O KMCIIOTaX U COJISX 8 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/7f41837c]]
2.3 |Bona. PactBopsl. [lonsaTue 06 ocHOBaHMSX 5 1 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
2.4 |OcHOBHBIE KJIACCHI HEOPIAHUYECKUX COEIMHEHUN 11 1 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41837c]]
Uroro mno pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoanyueckast cucrema xumudeckux 3jieMenToB JI. . MenaeneeBa. CTpoenue aToM0B. XUMHUYeCKAasl CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

3.1 |Ilepuonuueckuii 3akoH u Ilepuoanueckas cucrema 7 [[bubmnoreka LIOK
xuMudeckux aneMeHToB [1. . Menneneesa. CTpoeHue atoma https://m.edsoo.ru/7f41837c]]

3.2 | Xumudeckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC 8 1 [[BubmuoTeka [JOK
peaxiu https://m.edsoo.ru/7f41837c]]

Hroro no pazneny 15 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]
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Ne HanmenoBanue pa3nenoB u TeM NpOrpaMMbl KosmmuecTtBo yacos DneKTpoHHbIE (IIU(PPOBHIC)
n/n Bcero| KonTposbHbie [TpakTuyeckue 0bpasoBaTenbHbIC PECYpChI
paboThI paboThI
PesepBHOE BpeMmst 3 [[bubmmoTeka [TOK
https://m.edso0.ru/7f41837c]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
TEMATHUYECKOE IINTAHUPOBAHMUE 9 KJIACC
Ne HanmenoBanue pa3ienoB u TeM porpaMmbl KonnuecTBo yacoB OnekTpoHHbIe (LU(pPOBLIE)
nn Bcero| KonrtponbHbie [TpakTuyeckue obpazoBaTenbHbIE peCypChI
paboThI paboTHI
Pa3nen 1. BemecTBO U XUMHYeCKHEe peaKIHMU
1.1 |[ToBTOpeHwue u yraybaeHnue 3HAHUH OCHOBHBIX pa3/ieiioB 5 1 [[BubmuoTexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKLINN 4 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
1.3 |DnekTpoauTHdecKas Iuccoanus. XMMUYSCKHUE PEaKIINH B 8 1 1 [[PubmuoTexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636]]
Wtoro no pazneny 17
Pasznen 2. Hemera/iibl M X COeIMHEHUNA
2.1 |OO6mas xapakTeprucTUKa XMMHUECKUX dNieMeHTOB VIIA- 4 1 [[bubmuoTexa [IOK
rpynmnsl. ["agoreHst https://m.edsoo.ru/7f41a636]]
2.2 |OO6mas xapakTepruCcTHKa XUMHUECKUX 31eMeHTOB VIA- 6 [[bubmnoreka LIOK
rpynmbl. Cepa U €€ coeTMHEHUS https://m.edsoo.ru/7f41a636]]
2.3 |OO6mas xapakTepruCcTHKa XUMHUUECKUX IEMEHTOB V A- 7 1 [[bubmnoreka LIOK
rpynmnsl. A3ot, pochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636]]
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Ne HanmenoBanue pa3znenoB u TeEM NpOrpaMMbl KosmmuecTtBo yacos DnexTpoHHbIE (IIU(PPOBHIC)
i Bcero| Konrtponbubie IIpaxTraeckue 00pasoBaTesbHbIE PECYpCEI
paboThI paboThI
2.4 |OO0mas xapakTepruCcTHKa XUMHYSCKUX dJIeMeHTOB [V A- 8 1 2 [[BuGmmoTeka IIOK
IPYIIbL. YTIEPO U KPEMHUHN U UX COCTUHCHHSI https://m.edsoo.ru/7f41a636]]

Wroro mo paznery 25

Pa3nea 3. MeTa/uibl U HX COEMHEHUSI

3.1 |OOmue cBoMCTBA METAIIOB 4 [[bubmroTeka [JOK
https://m.edso0.ru/7f41a636]]

3.2 |Baxkwneiime MeTaIIbl U UX COCAMHEHHUS 16 1 2 [[BubmumoTexa [IOK
https://m.edso0.ru/7f41a636]]

Hroro mo pazaeny 20

Pa3nen 4. Xumus v oOKpy:Kamomas cpeaa

4.1 |BemecTBa M MaTepUalIbl B )KU3HU YEJIOBEKA 3 [[BubmuoTeka IIOK
https://m.edsoo.ru/7f41a636]]

Hroro no pazneny

PesepBHOE Bpemst [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 4 7

5. MIOYPOUYHOE INIAHUPOBAHHUE 8 KJIACC
No Tema ypoxa KonuuectBo yacoB Jara DJeKTpoHHBIE U(POBHIE
/m Beero| Kourponshste | Ilpaxtnueckue | H3YdCHHS 00pa3oBaTeIbHBIE PECYPChI
paboThI paboThI
1 |[[IIpenmeT xumun. Pons xuMuu B xKU3HU yenoBeka. Tena 1 [[bubmuoTeka [IOK
U BellecTBa) | https://m.edsoo.ru/ff0d210c]]
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Ne Tema ypoka KosmuecTtBo yacos [ara DneKTpoHHbIE HHU(POBBIC
/1 Beero| Kontpomsmsie | IMpaxtuueckue | U3Y4eHHS 00pa3oBaTebHBIC PECYPCHI
padoThI padoThI
2 |[[TloHsiTHE O METOJaX TIO3HAHMS B XUMUH | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[TTpakTrueckas padota Ne 1 «IIpaBuina paboTsl B 1 [[BubmuoTexa [JOK
1a00paTOPHH U MPUEMBI OOpAIIIEHHUS C TA00PATOPHBIM https://m.edsoo.ru/ff0d23dc]]
06opynoBaHrEM» ]|
4 |[[Yuctsie BemecTBa 1 cMecu. CriocoObI pa3aeneHus 1 [[BubmmoTexa IIOK
cMeceit]] https://m.edsoo.ru/ff0d26ca]]
5 |[[ITpakTrueckas padota Ne 2 «Pa3zenenue cmecei (Ha 1 [[PubmuoTexa [JOK
[IpUMEpPEe OYUCTKH MOBAPEHHOMN COJIN)»]] https://m.edsoo.ru/ff0d28c8]]
6 [[[AToMBI U MOJIEKYJIBI]| 1 [[BubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6¢]]
7 |[[Xumudeckue 37eMeHThI. 3HaKU (CUMBOJIBI) XUMUYECKUX || 1 [[BubmumoTeka IIOK
3IIEMEHTOB] ] https://m.edsoo.ru/ff0d2be8]]
8 |[[TIpocTsie 1 clOXKHBIE BemecTBa]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6¢]]
9 |[[ATomMHO-MOJIEKYIISIpHOE yUeHUE] | 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 |[[3axkoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKAs 1 [[bubmuoTeka [IOK
dopmyna. BaJeHTHOCTh aTOMOB XUMHUYECCKUX https://m.edsoo.ru/ff0d2eae]]
3JIEMEHTOB] ]
11 |[[OtHOCuTenbHas aToMHas Macca. OTHOCHTEIbHAS 1 [[bubmuoTeka [IOK
MOJIEKYJIsIpHas Macca]] https://m.edsoo.ru/ff0d323c]]
12 |[[MaccoBas 107151 XHMHYECKOTO 3JICMEHTA B 1 [[bubmuoTeka [IOK
COCIMHEHUH | | https://m.edsoo.ru/ff0d350c]]
13 |[[KomuuecTBo BemecTBa. Monbs. MomnsipHas Maccal| 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0d5230]]
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Ne Tema ypoka KosmuecTtBo yacos [ara DneKTpoHHbIE U(POBBIC
/i Beero| Kowtponsheie | IMpaktiueckue | M3Y9eHus 00pazoBarebHbIE PeCyPChI
padoThI padoThI
14 |[[Pu3nueckue U XUMUYCCKHE SIBICHUS. X UMHICCKas 1 [[BuGmmoTeka IIOK
peakmus] | https://m.edsoo.ru/ff0d37fa]]
15 |[[ITpu3HaKu u ycnoBuUs MPOTEKAHNUS XUMUYECKUX 1 [[bubmuoTeka [IOK
peakuii]] https://m.edsoo.ru/ff0d3al6]]
16 |[[3akoH coXpaHCHHs MACChI BEIIECTB. XUMUICCKHE 1 [[PubmuoTexa [JOK
ypaBHEHU: || https://m.edsoo.ru/ff0d3b88]]
17 |[[Beraucienus KoIMdecTBa, MacChl BEMIECTBA 110 1 [[BubmmoTexa IIOK
YPaBHEHHSIM XUMHUYCCKHX PEaKIIHiA]] https://m.edsoo.ru/ff0d5708]]
18 |[[Knaccudukarys XUMHYECKUX PEAKIUH (COeTMHECHNS, 1 [[BubmuoTexa [JOK
pasioKeHus, 3aMeleHns, ooOMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 |[[M. B. JIoMOHOCOB — Y4E€HBIA-IHITUKIIOTICTUCT. 1 [[BubmuoTeka IIOK
O0001ICHIE U CHCTEMATH3AIMS 3HAHUT] | https://m.edsoo.ru/ff0d40c4]]
20 |[[KonTpoawsHas pabota Nel o teme «BemecTBa u 1 1 [[PubmuoTexa [JOK
XHUMHYECKHE PEeaKIun»]] https://m.edsoo.ru/ff0d4290]]
21 |[[Bo3myx — cmech razos. CocraB Bo3ayxa. Kuciopog — 1 [[PubmuoTexa [JOK
AIIEMEHT U IPOCTOE BerecTBo. O30H]] https://m.edsoo.ru/ff0d448e]]
22 | [[DPu3nueckre U XUMHUUYECKHE CBOMCTBA KUCIOPOIa 1 [[bubmuoTeka [IOK
(peaxiuu okucieHus, ropenne). [lousrue 06 okcumax]] https://m.edsoo.ru/ff0d4614]]
23 |[[CriocoObl moJTy4eHUst KUCIOPO/ia B JTa00paTOpUH 1 1 [[bubmuoTeka [IOK
npoMbiuieHHOCTH. [IpuMeHenne kucmopoal] https://m.edsoo.ru/ff0d497a]]
24 | [[TennoBo# 3¢ deKT XUMUUECKOH peakiuu, OHATHE O 1 [[bubmnoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790]]
SHAOTEPMHUUYECKHUX PEAKIMIX] |
25 |[[TommuBo (HedTh, yroib M METaH). 3arpsi3HEHUE 1 [[bubmuoTeka [IOK

BO3]lyXa, CIIOCOOBI €ro MpeI0TBpaIeHH | |

https://m.edsoo.ru/ff0d4c4a]]
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Ne Tema ypoka KosmuecTtBo yacos [ara DneKTpoHHbIE U(POBBIC
/i Beero| Kowtponsheie | IMpaktiueckue | M3Y9eHus 00pazoBarebHbIE PeCyPChI
padoThI padoThI
26 |[[IIpaxTrueckas pabora Ne 3 mo Teme «Ilomydenue u 1 1 [[bubmuoTeka [IOK
coOupaHue KHCIOpO/a, N3yYeHHE ero CBOUCTBY || https://m.edsoo.ru/ff0d4ae2]]
27 |[[Bomopol— 37eMEHT H TIPOCTOE BEIIECTRO. 1 [[BubmmoTeka IIOK
Haxosxnenue B ipupoe]] https://m.edsoo.ru/ff0d4dd0]]
28 |[[Du3nyeckue U XUMHYECKHE CBOHCTBA BOJAOPO/IA. 1 [[BubmmoTexa IIOK
[Tpumenenwue Boxopoa] https://m.edsoo.ru/ff0d4dd0]]
29 |[[TToHsATHE O KHCIIOTAX M COJISX]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d50d2]]
30 |[[Croco6bl momy4deHus BOIOpOa B JabopaTopuH || 1 [[BubmuoTexa IIOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[[ITpakTuyeckas padota Ne 4 o teme «Ilomyuenue u 1 1 [[BubmuoTeka IIOK
cobOHpaHue BOJIOPO/Ia, H3YUYEHHE €r0 CBOMCTBY]] https://m.edsoo.ru/ff0d4f42]]
32 |[[MomnspHsIiit 00bEM ra30oB. 3akoH ABoraapo]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d542e]]
33 |[[Bprancnenust o0bEMa, KOJUYESCTBA BEIIECTBA I'a3a 10 1 [[PubmuoTexa [JOK
€ro M3BECTHOMY KOJHUYECTBY BEIECTBA MK 00BEMY] ] https://m.edsoo.ru/ff0d55a0]]
34 |[[Boruucnenus 00EMOB ra30B MO YPaBHEHUIO PEAKIINH 1 [[bubmuoTeka [IOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHMI Ta30B]] https://m.edsoo.ru/ff0d5708]]
35 |[[Pu3nueckre 1 XUMUYECKHUE CBOMCTBA BOJIBI| | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d587a]]
36 |[[CocraB ocHoBanwmii. [lonaTue 06 naankaropax|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d59e2]]
37 |[[Bona kak pactBopuTeib. HacbiueHHbIe 1 1 [[bubmnoreka LIOK

HEHAaChIIEHHbIE PacTBOPBL. MaccoBast 10715 BEIIECTBA B
pactBope]]

https://m.edsoo.ru/ff0d5b40]]
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Ne Tema ypoka KosmuecTtBo yacos [ara DneKTpoHHbIE U(POBBIC
/1 Beero| Kowtponsheie | IMpaktiueckue | M3Y9eHus 00pa3oBaTebHBIC PECYPCHI
padoThI padoThI
38 |[[IIpakTmaeckas padota Ne 5o Teme «IIpuroroBnenme 1 1 [[BubmuoTexa [JOK
PacTBOPOB C OMPEICIEHHON MAaCCOBO# 0Iei https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BEIIECTBAY |
39 |[[KonTponbHas pabota Ne2 o Teme «Kucmopo. 1 1 [[bubmmroTeka [JOK
Bomopoa. Boga»]] https://m.edsoo.ru/ff0d6342]]
40 |[[Okcuusl: cocTaB, KiIaccH(pUKaIUsI, HOMEHKIATYpa]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[[ITosyueHre U XUMUYECKHAE CBOMCTBA KHUCIOTHBIX, 1 [[BubmumoTexa IIOK
OCHOBHBIX U aM(POTEPHBIX OKCHIOB]] https://m.edsoo.ru/ff0d664e]]
42 |[[OcHoBaHus: coCTaB, KiIaccu(pUKaIMs, HOMEHKIATypa] | 1 [[BubmuoTeka [IOK
https://m.edsoo.ru/ff0d67ca]]
43 |[[TTosryaeHre 1 XUMUYECKHE CBONCTBA OCHOBAHUH| | 1 [[BubmumoTeka IIOK
https://m.edsoo.ru/ff0d67ca]]
44 | [[KucmoTsl: cocTaB, KiaccupuKaIys, HOMEHKIaTypa]| 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0dfee2]]
45 |[[ITosydeHre U XUMUYECKHUE CBONCTBA KUCIIOT] ] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0dfee2]]
46 |[[Couu (cpenHue): HOMEHKIIATYPa, CIOCOOBI MTOTy4eHUS, 1 [[bubmuoTeka [IOK
XHUMHYECKHE CBOMCTBA]] https://m.edsoo.ru/00ad9474]]
47 |[[TIpakTuueckas padota Ne 6. Pemienue 1 1 [[bubmuoTeka [IOK

AKCIIEPUMEHTAIIbHBIX 33]1a4 110 TeMe «OCHOBHBIE KJIACChI
HEOPraHMYeCKNX COCAMHEHUN»] |

https://m.edsoo.ru/00ad9b7c]]

48 |[[I'eneTnueckas CBsI3b MEX/Y KJIaCCAMU HEOPraHUUECKUX 1 [[bubmnoreka LIOK
COCIMHEHUH | | https://m.edsoo.ru/00ad9a50]]
49 |[[O6o0mieHre U cucTeMaTH3alvs 3HAaHUH | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/00ad9ch2]]
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Ne Tema ypoka KosmuecTtBo yacos [ara DneKTpoHHbIE U(POBBIC
/1 Beero| Kowtponsheie | IMpaktiueckue | M3Y9eHus 00pa3oBaTebHBIC PECYPCHI
padoThI padoThI
50 |[[KonTposbHas pabota Ne3 o Treme "OCHOBHBIE KJIACCHI 1 1 [[bubmmoTeka [TOK
HEOpPraHU4eCKuX coeauHeHni"]] https://m.edsoo.ru/00ad9ela]]
51 |[[IIepBBIie MOMBITKH KIACCU(PUKAIIMH XUMHUIECKIX 1 [[BubmmoTeka IIOK
aneMeHTOB. [ToHsTHE O TPyITax CXOIHBIX JJIEMEHTOR] | https://m.edsoo.ru/00ad9ffa]]
52 |[[TTepwoaudaeckuii 3akoH U [Teproqudeckas cucreMa 1 [[PubmuoTexa [JOK
xuMudeckux 3aementoB J. . Menzencesa]] https://m.edsoo.ru/00ada52c]]
53 |[[TTepwompl, TPyIIIBI, IIOATPYIIIH] | 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/00ada52c]]
54 |[[Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. 3oTorb] | 1 [[BubmuoTexa IIOK
https://m.edsoo.ru/00ada342]]
55 |[[CTpoeHure AIEKTPOHHBIX 000JI0YEK AaTOMOB 3JIEMEHTOB 1 [[BubmuoTeka IIOK
[Mepuoanyeckoii cucremsl J[. 1. Menaencena]] https://m.edsoo.ru/00ada6bc]]
56 |[[XapakTepuCcTHKa XUMHUYECKOTO JJIEMEHTA I10 €T0 1 [[PubmuoTexa [JOK
noJstoxkernio B I[leproanueckoii cucreme . N. https://m.edsoo.ru/00ada824]]
Menneneena]|
57 |[[3nauenue [leproanyueckoro 3aKoHa Jyisi pa3BUTHS 1 [[PubmuoTexa [JOK
Hayku U npakTukd. 1. . Menaenees — y4EHbIH, https://m.edsoo.ru/00ada96e]]
Me1aror ¥ rpak1aHuH | |
58 | [[2neKTpoOoTpUIIATETbHOCTh AaTOMOB XUMHUECKUX 1 [[bubmuoTeka [IOK
3IIEMEHTOB] ] https://m.edsoo.ru/00adaab8]]
59 |[[MonHast xuMHUYeCKasi CBSI3b || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00adac34]]
60 |[[KoBaneHTHas moisipHas XMMUYeCKasi CBS3b|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00adaab8]]
61 |[[KoBaneHTHast HEMOISpHAS XUMUYECKasl CBS3b| | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/00adaab9]]
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Ne Tema ypoka KosmuecTtBo yacos [ara DneKTpoHHbIE U(POBBIC
/1 Beero| Komtpombhbie | Ilpaxtmueckue | H3Y9eHHA 00pa3oBaTebHBIC PECYPCHI
padoThI padoThI
62 |[[CreneHb okucieHus] | 1 [[BuGmmoTeka IIOK
https://m.edsoo.ru/00adae28]]
63 |[[OxucnuTebHO-BOCCTAHOBUTEILHBIC PEAKIIHH| ] 1 [[bubmmroTeka [JOK
https://m.edsoo.ru/00adb076]]
64 |[[OxucauTenn U BOCCTAHOBUTEIH || 1 [[BubmumoTexa IIOK
https://m.edsoo.ru/00adb076]]
65 |[[KonTponbHas pabota Ne4 o teme «CTpoeHHE aTOMA. 1 1 [[PubmuoTexa [JOK
XuMHUECKas CBSI3b»]] https://m.edsoo.ru/00adb486]]
66 |[[Pe3epBHBIi ypok. OO0OIIEHNE U CHCTEMATH3AIHS 1 [[BubmuoTexa [JOK
3HAHMIA ] https://m.edsoo.ru/00adb33c]]
67 |[[Pe3epBHbIil ypok. O000IIEHNE U CHCTEMATH3 AN 1 [[BubmuoTexa IIOK
3HAHMIA ] https://m.edsoo.ru/00ad9ch2]]
68 |[[Pe3epBHbIii ypok. OO600IIEHNE U CHCTEMATH3 AU 1 [[PubmuoTexa [JOK
3HAHMIA ] https://m.edsoo.ru/ff0d61c6]]
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68 4 4
MNOYPOYHOE IINIAHUPOBAHHE 9 KJIACC
No Tema ypoxka KonuuectBo yacos Jara DJeKTpoHHbIE HU(POBHIE
1/ Beero| Kontponsheie | Tlpaktuueckne | H3Y4eHUS 00pazoBareIbHbIE PECYPChI
paboThI paboThI
1 |[[Tlepnonmueckuii 3akoH. [leprouyeckas cucrema 1 [[bubmuoTexa [IOK
xumuueckux snemeHToB [l. V1. Menpaeneenal]] https://m.edsoo.ru/00adb59¢]]
2 |[[3axoHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMUYECKUX 1 [[bubmuoTeka [IOK
AIIEMEHTOB MEPBBIX TPEX MEPUOIOB] ] https://m.edsoo.ru/00adb6b6]]
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Ne Tema ypoka KosmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Kontponsmeie | Ipaktuueckne | H3Y4eHUS 00pazoBarebHbIE PeCyPChI
padoThI paboThI
3 |[[Kmaccudukarws 1 HOMEHKIATypa HEOPraHUIESCKIX 1 [[BubmuoTexa [JOK
BeIecTs]| https://m.edsoo.ru/00adb7e2]]
4 |[[Buasl XUMHYECKOM CBS3H U THUIIBI KPUCTAJUTHUECKUX 1 [[BubmmoTeka IIOK
peméToK]| https://m.edsoo.ru/00adbac6]]
5 |[[KonTponbHas padota Nel no treme «IloBTOopenue u 1 1 [0l
yri1yOJieHHe 3HAaHUI OCHOBHBIX Pa3JesioB Kypca 8 kiaccay]|
6 |[[Knaccudurammss XHMHYECKUX PEAKIIHHA TI0 pa3TUIHBIM 1 [[PubmuoTexa [JOK
npu3HaKam]| https://m.edsoo.ru/00adbcb0]]
7 |[[TIoHATHE O CKOPOCTH XUMHUECKOH peakiuu. [ToHsaTre o 1 [[BubmuoTexa IIOK
TOMOTEHHBIX U F€TEPOTCHHBIX pPeakIusX]] https://m.edsoo.ru/00adbe9a]]
8 |[[IlonaTue o xuMHUuecKOM paBHOBeCUH. DaKTOPHI, 1 [[BubmuoTexa [JOK
BJIMSIFOIIHAE HA CKOPOCTh XUMUYECKOHN peaKkiuu U https://m.edsoo.ru/00adc28c]]
MOJIOKEHHE XUMHUYECKOTO paBHOBECHs | |
9 |[[OxucIuTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH] ] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/00adcade]]
10 |[[Teopwus snekTpoautudeckoi nuccouranuu. CuibHbIC U 1 [[bubmuoTeka [IOK
cl1aObIe AIEKTPOIIUTHI ] https://m.edsoo.ru/00adcd68]]
11 |[[AoHHBIE ypaBHEHUS peaKIuii]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00add448]]
12 |[[XuMmudeckne CBOMCTBA KMCIOT U OCHOBAHHI B CBETE 1 [[bubmuoTeka [IOK
MPEJCTABICHUI 00 3JICKTPOIUTHYECKON TUCCOIHAIUH | | https://m.edsoo.ru/00add5d8]]
13 |[[Xumudeckue cBOMCTBA COJIeH B CBETE MPEACTABICHH 00 1 [[bubmuoTexa [IOK
ANIEKTPOJMTUICCKOHN TUCCOIHANNH | | https://m.edsoo.ru/00add8b2]]
14 |[[TlonsaTue o ruapoIH3e Comei]] 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/00add9d4]]
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Ne Tema ypoka KosmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kontponsmeie | Ipaktuueckne | H3Y4eHUS 00pazoBarebHbIE PeCyPChI
padoThI paboThI
15 [[[O6oO61eHne U cucTeMaTH3aIKs 3HAaHHH | | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00addd12]]
16 |[[TIpakTuueckas padborta Ne 1. «Pemrenue 1 1 [[BubmmoTeka IIOK
AKCTIIEPUMEHTAIBHBIX 3a71a4»]] https://m.edsoo.ru/00addbfa]]
17 |[[KontponbHas padoTta Ne2 o Teme «DNeKTpoIUTHYECKAs 1 1 [[bubmmoTeka [IOK
JMCCOIMAIns. XUMUYECKUE PEaKIiK B PacTBOPax»|] https://m.edsoo.ru/00addecO]]
18 |[[OOmrast xapakTepuUCTHKA TAJIOTCHOB. XUMHUICCKHE 1 [[PubmuoTexa [JOK
CBOWCTBA Ha pUMepe XJopa]] https://m.edsoo.ru/00addfe2]]
19 |[[XmopoBogopon. ColissHast KUCIIOTa, XMMHUYECKHE CBOMCTBa, || 1 [[BubmuoTexa [JOK
oJIy4eHue, MpuMeHeHue] | https://m.edsoo.ru/00ade104]]
20 |[[TIpakTudeckas padoTa Ne 2 o Teme «Ilomydenue constHO#M 1 1 [[BubmumoTeka [IOK
KHCJIOTBI, M3y4eHHUE €€ CBOMCTBY]] https://m.edsoo.ru/00ade348]]
21 |[[Beraucinenus no ypaBHEHUSAM XUMHUYECKUX PEAKITUH, €CITH 1 [[PubmuoTexa [JOK
OJIMH M3 PEarcHTOB JaH B H30bITKE]] https://m.edsoo.ru/00ade488]]
22 |[[Obmas xapakTepucTrka 3ieMeHTOB VIA-Tpynmbl]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/00ade64a]]
23 |[[AmnoTponHbie MoauduKkanuu cepbl. HaxoxaeHue cepol 1 1 [[bubmuoTeka [IOK
€€ CoeIMHEHMI B TIpupoie. XMMHUYECKHE CBOUCTBA CEPHI] ] https://m.edsoo.ru/00ade64a]]
24 |[[CepoBomopo, cTpocHHE, GU3NICCKUE U XUMUYECCKUE 1 [[bubmuoTeka [IOK
cBoiicTBa]] https://m.edsoo.ru/00ade802]]
25 |[[Oxcunsl cepbl. CepHasi KUCIOTA, (PU3NYECKUE U 1 [[bubmnoreka LIOK
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE] | https://m.edsoo.ru/00adea28]]
26 |[[XuMudeckue peakiiy, JexKaliue B OCHOBE 1 [[bubmuoTexa [IOK

MIPOMBIIIJIEHHOTO CII0C00a MOTYyYeHUs CEPHON KUCIOTHI.
XUMHUECKOE 3arps3sHEHUE OKPYKAIOIIEH cpeibl
COEIMHEHUSIMU CephI| |

https://m.edsoo.ru/00adec8a]]
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Ne Tema ypoka KosmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Kontponsheie | Ilpaktuueckne | H3Y4eHHS 00pazoBarebHbIE PeCyPChI
padoThI paboThI
27 |[[BeraucneHue MacCcoBOM J0JH BBIXOa MPOayKTa peakiuu]] || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adec8a]]

28 |[[Obmas xapakrepucTrka 3JeMeHTOB VA-Tpynmbl. A30T, 1 [[BubmuoTexa [JOK
pacnpocTpaHeHHe B IPUPOE, PU3HUYESCKUE U XUMUUYCCKUE https://m.edsoo.ru/00adeeab]]
CBOICTBA] |

29 |[[AmMmuak, ero pu3nvecKre 1 XUMHYECKUE CBOHCTBA, 1 [[BubmmoTexa IIOK
MOJTydeHHE U MPUMEHEHHE] | https://m.edsoo.ru/00adf004]]

30 |[[ITpakTmueckas padota Ne 3 o reme «Ilomydenwme 1 1 [[bubmroTeka [JOK
aMMHaKa, U3y4eHHEe €ro CBOMCTBY ]| https://m.edsoo.ru/00adf180]]

31 |[[A30THas kuci0Ta, e€ GU3HIECKUE U XUMHUCCKUC 1 [[BubmuoTexa [JOK
cBo¥CTBa]] https://m.edsoo.ru/00adf306]]

32 |[[Mcnonb30BaHuE HUTPATOB U COJICH aMMOHUS B KAUECTBE 1 [[BubmumoTeka IIOK
MHUHEPAIBHBIX YA00peHHid. XMMHUYCCKOE 3arpsA3HCHHE https://m.edsoo.ru/00adf518]]
OKpY’Karollen cpeibl COeTMHEHUAMU a30Ta] |

33 |[[Pochop. Okenn dochopa (V) u hocdopHas kuciaoTa, 1 [[PubmuoTexa [JOK
bu3nyecKkre 1 XUMHUYCCKHE CBOMCTBA, MOTydcHHe] ] https://m.edsoo.ru/00adf68a]]

34 |[[Mcnonb3oBanue ¢pochaToB B KaueCTBE MHUHEPATbHBIX 1 [[bubmuoTeka [IOK
ynoOpeHuii. 3arpsi3HeHUe MPUPOIHOM cpelibl pocharamu] ] https://m.edsoo.ru/00adfc20]]

35 |[[Yraepon, pacnpocTpaHeHue B IPUpoae, PU3NIECKUE U 1 [[bubmuoTeka [IOK
XHMHYECKHE CBOMCTBA]] https://m.edsoo.ru/00adfd9c]]

36 |[[Oxkcuasl yraeponaa, ux GuU3N4ecKue 1 XUMUIECKHE 1 [[bubmuoTeka [IOK
CBOMCTBA. DKOJIOTUYECKUE MTPOOIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe]]
okcuzaom yriepoaa (IV)]]

37 |[[YronbHas kucnoTa u €€ comu|| 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/00ae006c¢]]
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Ne Tema ypoka KosmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Kontpornsheie | Ilpaxtuueckue | H3Y4eHUS 00pazoBarebHbIE PeCyPChI
padoThI paboThI
38 |[[[TpakTmueckas padboTa Ne 4 o Teme "llomydenue 1 1 [[bubmmoTeka [TOK
yriekucaoro raza. KauecTBeHHast peakiiust Ha KapOoHaT- https://m.edsoo.ru/00ae027¢]]
noH"]]
39 |[[[TepBoHaYAIEHBIC IOHATHS 00 OPraHUICCKUX BEIECTBAX 1 [[BubmuoTexa [JOK
KaK 0 COeIMHEHMSIX yriiepo/al] https://m.edsoo.ru/00ae054¢]]
40 |[[KpemHwuii u ero coequHEHUs | | 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/00ae080a]]
41 |[[ITpakTuueckas padbota Ne 5. Pemmenue 1 1 [[BubmumoTexa IIOK
AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Bakueiimme https://m.edsoo.ru/00ae0bf2]]
HEMETaJUIbl M UX COSTUHCHUS | |
42 |[[KonTponbHas padota Ne3 o Teme «BakHelmme 1 1 [[BubmunoTexa [JOK
HEMETAJUTbI U UX COCAUHCHUS] | https://m.edsoo.ru/00ae0e18]]
43 |[[O6mas xapakTepruCcTHKa XUMHUYECKUX JJIIEMEHTOB — 1 [[bubmuoteka [IOK
METa/UIOB. MeTaunyecKast CBI3b M METa/UIHYeCKast https://m.edsoo.ru/00ae103e]]
KpHUCTayuinieckas perérka. Ou3nueckue cBoiicTBa
METAJLJIOB] ]
44 |[[Xumuueckue CBOMCTBAa METAJUIOB. DIEKTPOXUMHUUECKUI 1 [[bubmuoTeka [IOK
P HATIPSOKEHUH METaslIoB] | https://m.edsoo.ru/00ae1156]]
45 |[[O6mmue cniocoObl nmomydeHus MetaioB. CIiiaBbl. 1 [[bubmuoTeka [IOK
Bbrurciienus o ypaBHEHHSIM XUMUYECKHX PEaKIHi, eCITn https://m.edsoo.ru/00ae1156]]
OJIMH U3 PEareHTOB COJICPXKUT MpHUMecH]]
46 |[[I[ToHsiTHE O KOPPO3UHU METAIIOB] | 1 [[bubmuoTeka [IOK
https://m.edso0.ru/00ae1278]]
47 |[[LLlemounble MeTaIBI] ] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ae14b2]]
48 |[[Oxcunsl ¥ THAPOKCH]IBI HATPUSI U Kayus || 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/00ae14b2]]
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Ne Tema ypoka KosmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kontponsmeie | Ipaktuueckne | H3Y4eHUS 00pazoBarebHbIE PeCyPChI
padoThI paboThI
49 |[[11leno4HO3eMEIbHBIC METAILIbI — KaJbIIUH U MarHui| ] 1 [[BuGmmoTeka IIOK
https://m.edsoo.ru/00ae15e8]]
50 |[[Baxwueiime coequHEHUS KaabIHs] | 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/00ae15e8]]
51 |[[O6001eHne 1 cucTeMaTH3alis 3HaHu ] (1
52 |[[PKE€cTkoCTh BOJBI M CITOCOOBI €€ yeTpaHeHu || [[PubmuoTexa [JOK
https://m.edsoo.ru/00ae1886]]
53 |[[[TpakTudeckas padota Ne 6 mo reme "XKECTKOCTH BOIBI U 1 1 [[PubmuoTexa [JOK
MeTOIbI €€ ycTpaHeHus "] https://m.edsoo.ru/00aelae8]]
54 |[[AmromuHMIA] | 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/00aelc64]]
55 |[[AmdoTepHBIe CBOICTBA OKCHIA U THAPOKCHIA]] 1 [[BubmumoTeka [IOK
https://m.edsoo.ru/00aelc64]]
56 |[[*Kene3o]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/00ae1d86]]
57 |[[Oxcuapl, rugpokcuabl u cosm sxenesa (1) uxenesa (11]] 1 [[bubmuoreka IIOK
https://m.edso0.ru/00ae35e6]]
58 |[[O6o0IIeHue u cucTeMaTU3aIus 3HAHHH || [
59 |[[[IpakTuueckas paboTa Ne 7. Perenue 1 [[bubmuoTeka [IOK
SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaykHeHIne MeTaslibl https://m.edsoo.ru/00ae3de8]]
U UX COCIMHEHUS»] |
60 |[[Bbruncienus no ypaBHEHUSIM XUMHUECKUX peakuui, ecnmu| 1 [[bubmnoreka LIOK
OJIMH U3 PEarcHTOB JIaH B U30BITKE MM COJICPIKUT MIPUMECH. https://m.edsoo.ru/00ae1750]]
Brruncnenus MaccoBoO# 10711 BBIXOJa MPOIyKTa peaKiuu] ]
61 |[[OGo0menue U cuctTeMaTH3aIMs 3HaHUH | | 1 (11
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Ne Tema ypoka KosmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kontponbheie | Ilpaktuueckue | H3Y4€HUS 00pazoBarebHbIE PeCyPChI
padoThI paboThI
62 |[[KonTponsHas pabota Ned o reme «BaxkHelmume MeTaib 1 1 [0l
Y UX COCTMHECHUSI»] |
63 |[[BermiecTBa u MaTepuanbl B MOBCETHEBHOM KU3HU 1 [[BubmuoTexa [JOK
yeoBeKal | https://m.edsoo.ru/00ae3f50]]
64 |[[XuMudeckoe 3arps3HeHHE OKPYKaroIe cpepl] | 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/00ae4270]]
65 |[[Poyib XuMHH B pEIICHUN 3KOJOTHICCKHIX TpoOiIeM] ] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/00ae4270]]
66 |[[Pe3epBHbIif ypok. O000IIEHUE U CUCTEMATH3AIHS 1 [[BubmuoTexa [JOK
3HAHMIA ] https://m.edsoo.ru/00ae0d0a]]
67 |[[Pe3epBHrbIii ypok. OO00IIECHNE U CHCTEMATH3AITUS 1 [[BubmuoTexa IIOK
3HAHMIA ] https://m.edsoo.ru/00adb33c]]
68 |[[Pe3epBHbIii ypok. OO00IIEHHE U CHCTEMATH3AIUS 1 [[PubmuoTexa [JOK
3HAHMIA ] https://m.edsoo.ru/00ad9ch2]]
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68 4 7
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble nNpeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
PoBep o0pa3oBaTe/ibHOI MIPOrpaMMbI OCHOBHOI0 00111€er0 00pa3oBaHusl
pe3yJjbTara
1 HO TCMCEC. <<H€pBOHaanBHBIG XUMHUYCCKUC ITOHATHU))

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKHUX TTOHSATUI: aTOM, MOJIEKYIa,
XUMUYECKUN IIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOIHAS ¥ HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs 1
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca,

1.1 MaccoBast JIOJIsl XAMUYECKOTO JIEMEHTa B COSIMHCHUH, MOJISIPHBINA 00BEM,
XUMUYECKas pPeakiusi, KiacCU(UKAIKSA PEAKITUN: PEaKIui COCTUHEHUS,
peaKIMK pa3IoKEHUs, PEaKIluy 3aMeIICHHSs, peakIini 0OMeHa, IK30- H
SHAOTEPMHUUECKUE PEAKIINH, TETNIOBOU APPEKT peakliuu, pacTBOP, MaccoBas
JI0JISI BeTecTBa (MPOIIEHTHAsT KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHITHHN U IIPUMCHATH

1.2 .
9TH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALIECHUI
13 HCIO0JIb30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTaBIEHUSI OPMYJI BEIIECTB U
' YpPaBHEHUH XUMHUUYECKUX PEaKIIMil
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BELIECTB, TOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYeHUSs, 3aKOHA ABOTaApO
15 OTIPEEIIATh BAJIEHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHHSIX
16 KJIaCCU(PUIIMPOBATH XUMUYECKHE PEaKIUU (II0 YUCITY U COCTaBY y4aCTBYIOIINX
' B PEAKIIMH BEIIECTB, 110 TEIJIOBOMY 3P (HEKTy)
1.7 BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIYHCIISTH MACCOBYIO JOJII0 XUMUYECKOTO 3JIEeMEHTa o popmyIie
’ COC/IMHEHUA,
19 BBIYHCIISTH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOJII0/IEHUE,
' U3MEepeHHe, MOJICTUPOBAHHIE, IKCIIEPUMEHT (PEalIbHbIN U MBICIICHHBIH)
2 ITo Teme: «BaxkHeilnue npeacTaBUTENN HEOPraHMYECKUX BEIIECTBY
21 PACKPBIBATH CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: OKCUJ, KUCIIOTA,
) OCHOBAaHHUE, COJIb
99 OTIpeNIeNATh MPUHAUIEAKHOCTh BELIECTB K ONpeAeIEHHOMY KJIacCy COeTMHEHUN
’ 1o ¢opmynam
2.3 KJ1accu(UIMPOBATh HEOPraHMUECKUE BEIeCTBA

XapaKTCpU30BaTh (OHI/ICLIBaTL) O6H.II/IG XHUMHUYECKHUE CBOMCTBA BEILIECTB
24 PAa3JIMIHBIX KIIACCOB, MOATBCPIKAAA OITUCAHUC TPUMEPAMU MOJICKYIIAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX pCaKI_II/Iﬁ

IIPOTHO3UPOBATH CBOMCTBA BEILLIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTH ITPOTEKaHUsI XUMUYECKUX ITPEBPALLCHUN B pa3JINYHbIX
YCIIOBUSX

2.6 CJIEZIOBATh MPaBHJIaM I0JIb30BaHMSI XUMUYECKOH MOCy10# 1 1TabOpaTOpHBIM




Kon
NPOBeEPSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I nmporpaMMbl OCHOBHOT O oﬁmero 06p330BaHI/Iﬂ

000pyI0BaHUEM, a TAKXKE ITpaBUiIaM 0OpaIlleHHsl C BeIeCTBAMU

B COOTBCTCTBUHU C MHCTPYKIUAMMU 110 BBIITOJHCHUIO Ha60paT0pHI>IX
XUMHUYECKUX OTBITOB M0 MOJIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoOpoOa M KUCIIOPO/1a), TPUTOTOBIICHHIO PACTBOPOB C OTIPEACIEHHOM
MacCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATh U IIPOBOJAUTH
XUMHNYCCKHEC SKCIICPUMCHTBI

10 PAacMO3HABAHUIO PACTBOPOB IIEI0YEH B KUCIIOT C TOMOIIBIO HHANKATOPOB
(;rakmyc, GperondTanent, METHIIOPAaHX U JPYyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKINH

ITo Teme: «Ilepnoanueckuii 3akoH U Ileproauueckas cucteMa XUMHYECKUX
anemenToB Jl. . MenneneeBa. CtpoeHne aTOMOB. XUMHUYECKAsI CBSI3b.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMN»

31

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: SIIPO aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaib, paJnyc aToMa, XuMU4ecKas
CBSI3b, MTOJIIPHAs! U HETIOJIsIpHAsl KOBAJIEHTHAs CBSI3b, JIEKTPOOTPULIATEBHOCTD,
HMOHHasl CBSI3b, MIOH, KATUOH, aHUOH, CTETIEHb OKUCIIEHUS

3.2

K.]'IaCCI/I(i)I/IHI/IpOBaTI) XUMHNYECKHEC DJIEMCHTBI

3.3

OTIMCBIBATH M XapaKTEePH30BaTh TaOMU4HYIO (hopmy [leproandeckoit cucTeMsl
XUMUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «TJIaBHAs MoArpymma (A-
rpynmna)» u «mobounas noarpymnma (brpymma)y», «Manbeiey» u «00bIIue)
TIEPUOTBI

3.4

packpsiBaTh cMmbici [lepuoauueckoro 3akona JI.1. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCIMOCTH CBOMCTB
XMMHUYECKUX JIEMEHTOB OT UX NoJiokeHus B [lepuonnyeckoii cucteme

3.5

COOTHOCHTDB 0603Ha‘IeHI/I${, KOTOPbIC UMCHOTCA B Ta6J'II/ILIe «HepI/IO,I[I/I‘leCKaH
CHUCTEMA XUMHUYCCKUX 3JICMCHTOB I[I/I MeHz[eneeBa» C YHCJIOBBIMH
XapaKTCPUCTUKaMU CTPOCHHUA aTOMOB XUMHWYCCKUX 3JICMCHTOB (COCTaB " 3apsana
Aapa, o6mee YHUCJIO DJICKTPOHOB

H PaCIIpCACICHNUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIATh CTCIICHDL OKUCJICHUSA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OIIPCACIIATL BU XUMHUYECKOM CBSI3U (KOBaHeHTHaH u I/IOHHaSI)
B HCOPIraHNM4YCCKHUX COCIAMHCHUAX

9 KJIACC

Kox
NpoBePsIEMOro
pe3yJjabTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

IIo Teme: «BemiecTBo 1 XUMHUYECKast pCaKuus»

11

PaCKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX IIOHATUI: PACTBOP, JIEKTPOJIUTHIL,
HEDJIEKTPOJIUTHI, JIEKTPOJIMTUYECKAs JUCCOLMALINS, PEAKIIUU HOHHOIO
oOMeHa, KaTau3aTop, XMMHUYECKOe paBHOBeCHE, 00paTUMbIe U HEOOpaTUMbIe
peakuyu, OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH, OKUCIIUTEND,
BOCCTAHOBHTEJb, OKHCIICHUE 1 BOCCTAHOBIICHHE, AJUIOTPONHS, aM(pOTEPHOCTH,
XMMMUECKasl CBA3b (KOBAJIEHTHAsI, HOHHAS, METAJUIMUYECKAs ), KpUCTAIUITMYECKAs
pemeéTKa, CrIaBbl, CKOPOCTh XUMHUUYECKOU peaKuu




Kon

NpoBepsieMoro

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I nmporpaMMbl OCHOBHOT O oﬁmero 06p330BaHI/Iﬂ

pe3yabTara

1.2

OTHU MOHATHA ITPU OIMMUCAHUHN BCUICCTB U UX npeBpameHHﬁ

13

COJICH, TTOJTHBIE ¥ COKPAIEHHBIC YPAaBHEHUS PEAKIIMI HOHHOTO 0OMEHa

14

PaCKpBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKINH

XapaKTepu30BaTh (OMUCHIBATh) 001IME U clIeU(UIECKHEe XUMUYECKHIE

HUITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKUX MMOHSATHH B MIPUMCHATH

COCTaBJIATb YPABHCHUA BHGKTpOHHTH‘{CCKOﬁ Jucconranuu KUcCJiIoT, HICJ'IO‘-ICfI u

ITo temam: «HemeTanisl 1 uX coequHEHUA» U «MeTaiibl 1 UX COETUHEHUI

2.1

CBOIiCTBa IMMPOCTBIX U CIIOKHBIX BCUICCTB, IOATBCPKAAad OIMMCAHUC ITPUMEpaAMU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHNYCCKUX
peaxui

2.2

COCTaBJISITh YPAaBHEHUS PEAKIINH, OATBEPKAAIOIINUX CYIIECTBOBAHUE

TeHETHUYECKO CBS3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,

BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKHUX npeBpameHm‘/'I B pa3JIMYHBIX YCIIOBUAX

2.4

clIeI0BaTh MpaBUiIaM MOJb30BaHUs XUMUYECKOM OCY10H U 1a00paTOPHBIM

000pyI0BaHUEM, a TAaK)Ke MTpaBUIaM OOpaIieHus C BEIICCTBAMHU

B COOTBETCTBUU C HHCTPYKIIUSMHU TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX
XUMUYECKHUX OTBITOB MO TIOJTYYECHHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB
(amMMMaKa M yrjIeKHCIIOTO Ta3a)

2.5

IIPOBOAMTH pC€aKu, IIOATBEPKAAIOIINE KauyeCTBEHHBLIA COCTaB Pa3JIMIHBIX

BEIIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPUA-, OPOMHUI, HOIU, KapOOHaT,
tdocdar, cunukar, cyabdar, THAPOKCUINOHBI, KATHOHBI AMMOHUSI, HOHBI
M3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX
HEOPraHWYECKUX BEIIECTB

ITo Teme: «Xumus u OKpYyKarouias cpeaa»

3.1

pacKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKHX MTOHSITHM: HI[K BCIICCTBA,

KOPpOo3usad MCTAJJIOB

3.2

IIPUMCHATb OCHOBHBLIC OIICpallvun MBICIIUTEIbHON ACATCIBbHOCTH — aHaJIN3 U

CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMATH3AIIHIO, BISBIICHUE PUYMHHO-
CJIEICTBEHHBIX CBSI3€U — JIJIs1 U3yUESHHSI CBOMCTB BEUIECTB M XUMHUYECKHUX
peaKIuii; eCTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOII0IeHUE, U3MEPEHHE,
MOICTTUPOBaHUE, SKCIIEPHUMEHT (PeasbHbIN U MBICJICHHBIN)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 [IepBoHavyanbHbIE XUMUYECKHUE TIOHITUS

11

[Ipenmer xumuu. Ponp XMMUM B )KU3HU YEIIOBEKA. XUMUS B CHCTEME HayK. Tena u
BemiecTBa. Ou3nyeckue CBOMCTBA BEIIECTB. ArPEraTHOE COCTOSIHUE BEIIECTB

1.2 ITonsarue o MCTOJaX IIO3HAaHUA B XUMUU. Yuctelie B€IICCTBA U CMCCH. Croco0bl




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

pa3acieHust cMecei

13

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTbl. CUMBOJIbI XUMUYECKUX JIEMEHTOB.
[IpocThie U cnoKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumnaeckas Gpopmysa. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MO~
CTOSIHCTBA cocTaBa BelecTB. OTHOCUTEIbHAA aTOMHAas Macca. OTHOCUTEIbHAS
MOJIEKYJIApHasa Macca. MaccoBast 101 XMMUYECKOIO JJIEMEHTA B COCAUHCHUH

15

KonnuecTBo BemectBa. Mouib. MonsipHas Macca. B3anmMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo popmynaM XUMUYECKUX
COCMHEHU I

1.6

duznyeckue U XMMUUYECKUE SIBJICHUs. XUMUYecKasi peaklus U e€ MpU3Haku. 3aKOoH
COXPaHEHHUs Macchl BellecTB. XUMuueckue ypaBHeHus. Kiiaccupukanys XuMuueckux
peakiuii (CoeTuHeHus, pa3I0KeHUs, 3aMelIeHHs, 0OMeHa)

1.7

XUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKON OCYI0H, C MpaBUIaMHu
paboTHI B JTabopaTopun U mpuémamMu oOpamieHus ¢ 1abopaTopHbBIM 000PYIOBaHUEM,
M3YYCHHE U ONMHCAaHNe GU3NISCKUX CBOMCTB 00OPA3I0B HEOPraHUIESCKHIX BEIICCTB,
HaOmoaeHne pu3ndeckux (IIaBjieHue BOCKA, TassHUE JIbJla, paCTUPAaHUE caxapa

B CTYIIKE, KHIICHUE W KOHACHCAITUS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEUH, IPOKa-
JTMBaHHUE METHOW TIPOBOJIOKH, B3aNMOJICHCTBIE MeJla C KHCIOTOMN) SIBIICHHUN, HaOITIO-
JICHHE U OTIMCaHNE MTPU3HAKOB MPOTEKAHU XUMUYECKUX peaKlnii (pa3ioKeHue
caxapa, B3auMO/ICHCTBIE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioxKeHne
ruapokcuaa meau(Il) mpu HarpeBaHuM, B3aUMOJICHCTBHUE Keye3a C paCTBOPOM COJIU
menu(Il), nzydenne cmocoOoB pa3aeneHus cMecei (¢ MOMOIBI0 MarHuTa, (Guib-
TpPOBaHUE, BhIIapUBaHKUE, TUCTUIUIALIMS, XpoMaTorpadus), MpoBeIeHUE OYUCTKH I0-
BAapEHHOM COJIM, HAOIIOIEHUE U ONIMCAaHUE PE3yJbTaTOB MPOBEACHUS OTIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JITaHUe MOJIeJIel MOJIEKYIT
(IrapocTep)KHEBBIX )

Baxwueitmme MMPEACTABUTCIIN HCOPIraHUYCCKUX BEHICCTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — aieMeHT U MpoCcToe BEIIeCTBO.
Haxoxpaenue kuciaopo/ia B npupoje, Gpu3nieckue i XMMUYECKUe CBOMCTBA (peakuu
ropenusi). Okcuppl. [Ipumenenue kucnopoga. CriocoObl MOIydeHUs! KUCIOPO/a B J1a-
O6opaTtopuu U IpOMbINIIEHHOCTH. KpyroBopoT kucinopoza B npupoze. O30H — aio-

TpomnHas MoaAudUKaIKs KHCIOpoaa

2.2

TennoBoii a3 ekt XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE YPaBHEHUS, IK30-
Y DHJIOTEpMUYECKUE peaklnu. TOIINBO: Yroib U MeTaH. 3arpsi3HeHre BO3AyXa, yCHU-
JIeHUEe MapHUKOBOro 3(dekra, pazpylieHre 030HOBOTO CJIOs

2.3

BO,I[OpOI[ — 3JICMCHT " IIPOCTOC BCIICCTBO. HaxoxneHue BOAOPOda B IIpHUpoacC,
(I)I/ISI/ILIGCKI/IG U XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC, CITOCOOBI MOJIy4YCHUH. Kucnotsl
COJIN

2.4

MonsipHblil 00bEM ra30oB. Pacyérbl Mo XUMUYECKUM YpaBHEHHUSIM

2.5

dusnyeckue cBoMcTBa BoAbl. Boa kak pactBoputens. PactBopel. HacklieHHbie
Y HEHACBIIIEHHBIE PaCTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJIe. MaccoBas 10JIst
BEILIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BOibl. OcHOBaHMs. Posb pacTBOpoB
B MPUPOJIE U B KU3HU ueroBeka. KpyroBopot Bopl B pupo/ie. 3arpsisHEHHE
NpUPOJIHBIX BOJ. OXpaHa M OYUCTKA MPUPOJIHBIX BOJI

2.6

Knaccugukamnus Heopranndeckux coequHeHnil. Oxcunapl. Kinaccupukarus oKkCHIoB:
coneoOpa3ymomniue (OCHOBHBIC, KUCIOTHBIE, aM(OTEepHBIC) U HECOTIEOOpa3yIOIIHe.
Homenknarypa okcuos. @usznueckue U XUMUYECKUE CBOMCTBA OKCUIOB. [Toiryuenue
OKCHJIOB

2.7

OcnoBanwms. Knaccudukaius OCHOBaHUIA: MEI0YN U HEPACTBOPUMbBIE OCHOBAHUSL.
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Howmenkiarypa ocHoBanumii. ®U3nueckue 1 XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tosryuenne ocHOBaHUI

2.8

Kucnotel. Knaccudukanms kucinot. HomeHnknatypa kuciiot. @u3nuecknue U XuMH-
yeckue cBoicTBa KUCHoT. P aktuBHOoCcTH MetaimioB H.H. bekerosa. [lonyuenue
KHUCJIOT

2.9

Conu. Homenkiatypa coneil. @u3ndeckue U XuMu4yeckue cBoiictsa coseil. [lonyuenue
coJeit

2.10

I'enernueckas CBSI3b MCXKAY KiIaCCaMU HECOPIraHUYCCKUX COCILI/IHeHI/IfI

2.11

XUMHUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OIpeiesICHUE COAEeP KaHUsI KUCI0poaa

B BO3/IyXe€, [I0JIyu€HUE, COOMpaHne, paclio3HaBaHUE U U3ydeHHE CBOMCTB KUCIOPOa,
HaOJI0/IeHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIOM U YCIOBHUS BOSHUKHOBEHHS

U TIpEKpanieHus TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHJIOB U OMTHUCAHNE
UX CBOWCTB, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHUE U U3y4eHUE CBOMCTB BOJOPOaa
(ropenue), B3aumo ieiictBue Bojgopoaa ¢ okcuaom menu(Il) (Bo3moxHO
WCTIOJIb30BaHNUE BUIEOMATEPHAIIOB), HAOI0IeHE 00pa3IloB BEIIECTB KOJTHMUECTBOM

1 Mo, HcceioBaHNEe 0COOEHHOCTEN PAaCTBOPEHHUS BELIECTB C PA3IMUHOMN pacTBOpH-
MOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEEIEHHON MacCOBOU JI0JIEN pACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHE BOJIBI C METa/UIaMH (HaTPUEM U KAJTbIIUEM) (BO3ZMOYXKHO
HCI0JIb30BaHNE BUJIEOMATEPHAIIOB), ONPEEIEHUE PACTBOPOB KUCIOT U LIEI0YeH ¢
MTOMOIIBIO0 UHAUKATOPOB, UCCIIEIOBaHNE 00Pa3[0B HEOPraHMUYECKHUX BEILIECTB
Pa3IMYHBIX KJIACCOB, HAOII0IEHNE N3MEHEHHS OKPAaCKU MHAMKATOPOB B pacCTBOpax
KHCJIOT U IIeJI04eH, n3ydeHue B3aumoaenctsus okcuaa meau(Il) ¢ pacrBopom cepHoit
KHUCIIOTBI, KUCJIOT C METAJUIAMHU, PEaKLIMi HENTpaau3aluu, NoJy4eHue HepacCTBOPUMBIX
OCHOBAHUH, BBITECHEHHE OJJHOTO MeTalljla IPYIMM U3 PacTBOPA COJIM, pEIICHHE
SKCIEPUMEHTAJIBLHBIX 3a/1a4 10 TeMe «BaxkHeine Kiacchl HEOPraHUu4eCKHX
COCTMHEHUI

[lepuoauueckuii 3akoH u [leproauueckas cucreMa XuMHUYECKUX IIE€MEHTOB
J.N. MenneneeBa. CtpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU

3.1

[IepBbie MOMBITKU KJIACCU(PUKAIUU XUMUYECKUX J1eMEHTOB. [IoHsATHE O Tpymax
CXOJHBIX AJIEMEHTOB (IL[ETOYHbIE U IIEIOYHO3EMEbHbIE METAJUIBI, TAJIOT€HbI, UHEPT-
HbI€ ra3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U TUAPOKCHIBI

3.2

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucreMa XUMUUECKUX JIIEMEHTOB

JI.1. Menneneea. KopotkoneproaHas v JyimHHOTIEpHOaHast popMel [Teproanueckoit
cucTtemMsl Xumuueckux aneMeHToB .M. Menneneesa. Ilepuoas! u rpymisl.
DU3NYECKUI CMBICT TIOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. Dnekrponsl. CTpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB nepBbIX 20 XuMHUYeckux neMeHToB [lepuoanueckoit
cucremsl JI.M. MenneneeBa. XapakTepuCcTUKa XMMUYECKOTO DJIEMEHTA 110 €ro
nosnoxxeHuro B [lepuoguueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHHMSI Painyca aTOMOB XUMUYECKHX DJIEMEHTOB, METaJ-
JMYECKUX U HEMETAJNINYECKUX CBOMCTB 10 TpyIIaM U NEpUoAaM. 3HAUEHUE
ITepuoanueckoro 3akoHa u [leproaudeckoil CUCTEMBI XUMHUYECKHUX JJIEMEHTOB IS
pa3ButTus Hayku U npakTtuku. JI.M. MenneneeB — y4€Hbll U IpaKJaHUH

3.5

Xumunueckas cBsa3b. KoBanenTHas (HOHHpHaH )41 HCHOHHpHaH) CBs3b.
aﬂeKTpOOTpI/ILIaTCJ'ILHOCTB XHUMHUYECKUX dJIeMeHTOB. IoHHas CBA3b

3.6

Crenens okucieHus. OKHCINTEIHOBOCCTAHOBUTEILHBIC pCaKkuuu. HpOLICCCBI OKHC-
JIEHUS ¥ BOCCTaHOBJIEHUS. OKMCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUUYECKUH 3KCIIEPUMEHT: U3yueHHE 00pa310B BEIIECTB METAIIOB U HEMETAIIJIOB,
B3aUMO/JIEHCTBUE TUAPOKCUIA IMHKA C paCTBOPaMH KHUCJIOT U LIEN0YEH, IPOBEACHHE
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OTIBITOB, MWILTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA
(ropeHue, peakiuu pa3iokKeHus,, COCTMHEHUS)

Kon
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BemectBo n xummnueckas peakuus. [loBTopenue

11

[Tepnoanueckuit 3akoH. [Iepnoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJUs, KAIbIHUI U UX COEAMHEHUN
B COOTBETCTBUHU C MOJIOKEHUEM 31eMEHTOB B [lepuoanueckoii cucreMe 1 CTpoeHUEM
UX aTOMOB

12

Crpoenue BemecTBa: BUAbI XUMUYECKOU CBSI3HU. TUIBI KPUCTAIUNINYECKHUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAILIMUYECKON PEIETKU U BUAA XUMH -
yeckoit cBs3u. Kiaccudukanus u HoMeHKIaTypa HEOpraHMYeCKUX BEIECTB (MEXIy-
HapoJHas ¥ TpUBUANIbHAS). XMMHYECKHE CBONCTBA BEIIECTB, OTHOCSIINXCS
K pa3JIMYHbIM KJIacCaM HEOPraHM4eCKUX COEIUHEHN, TeHeTHYecKasl CBsI3b HEOpraHu-
YECKUX BEIECTB

13

Krnaccudukanus XuMHUUeCKUX peakiuil o pa3InyHbIM IpU3HaKaMm (110 YHCITy U CO-
CTaBy y4acCTBYIOIINX B PEAKIMH BEILECTB, IO TEIUNIOBOMY dPQEKTY, 0 NU3MEHEHHUIO
CTEeNeHEN OKUCICHHUSI XUMHUYECKHUX 3JIEMEHTOB, [0 00paTUMOCTH, TI0 Y4aCTHIO
KaTajan3aTopa). DK30- U SHIOTEPMHUECKHE PEAKIIMU, TEPMOXUMUYECKIE YPAaBHEHUSI.
[ToHsiTHE O CKOPOCTH XMMUUYECKOHN pEaKIuu

14

ITousaTue 00 O6paTI/IMBIX u H€O6paTI/IMBIX XUMHYCCKHUX PCAKIHAX. IlousTue o romo-
T'CHHBIX U I'€TCPOTCHHBIX pCaKIUAX. [ToHnsTHE O XUMUYECKOM paBHOBECHUM. CDaKTOpr,
BJIMAIOIIUEC HA CKOPOCTDH XUMHYSCKOM PE€aKun U IOJOKECHUEC XUMHUYCCKOI'O
PaBHOBECHA

15

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€aKknuu, 3J'I€KTpOHHBII71 0ajaHC OKUCIUTENHHO-
BOCCTAaHOBHUTEILHOU pCaKuuu. CocraBneHue ypaBHeHI/Iﬁ OKHUCJIUTCIIBHO-BOCCTAHO-
BHUTCIIbHBIX peaKHI/Iﬁ C HUCIIOJIb30BAHHUEM METOAA SJICKTPOHHOI'O banaHca

1.6

Teopust >neKTPOTUTHUECKON AUCCONMALINU. DIEKTPOIUTHI U HEANEKTPOIuThL. KaTtu-
OHbI, aHHOHBI. MeXaHMU3M JIMCCOIMAIIMY BEUIECTB C Pa3IMYHBIMU BUAAMU XUMUYECKOM
cBs3u. Crenenp qucconuanyi. CHIIbHBIE U CIa0ble ANEKTPONUTHI. Peakinu HOoHHOTO
oOMeHa. Y coBHs IPOTEKAHUS PEaKIuil HOHHOTO OOMEHA, MOJIHbIE U COKpAIIEHHbBIE
VWOHHBIE YpaBHEHHUs peakiuil. CBONCTBa KUCIOT, OCHOBaHUI U COJIEH B CBETE
MIpeJICTaBICHHI 00 ANEKTPOTUTHYECKON aucconanuu. KauecTBeHHbIE peakIui Ha
noHsl. [lonaTue o ruzponause coneit

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C MOAEIISIMU KPUCTAJUIMYECKUX PEIETOK
HEOPraHMYeCKUX BEIIECTB — METAJIJIOB U HEMETAJUIOB (IpaduTa U aiMasa), CI0KHBIX
BEIIEeCTB (XJIOpUIa HATPHs); UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOU
peakimu OT BO3I€HCTBHS PA3IUUHBIX (DAKTOPOB; UCCIEIOBAHHE AIIEKTPOTIPOBOTHOCTH
pacTBOPOB BEIIECTB, IPOLECCA TUCCOLUALINN KUCIIOT, EN0YEN U coJieil (BO3MOKHO
HCII0JIb30BAHNE BUJIEOMATEPHUAIIOB); IPOBEIEHUE OIBITOB, WIITIOCTPUPYIOLIUX IIPH -
3HaKM NPOTEKAHUs peakiiii HOHHOTo oOMeHa (0Opa3oBaHUeE OCa/IKa, BBICICHHE Ta3a,
00pa3oBaHue BOJIbI); ONBITOB, MJUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHO-
BUTEJBHBIX peakluil (TOpeHne, peakMy pa3aokKeHHsl, COEAMHEHNUS); pacClIO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIIMM Ha HOHBI; pELICHUE
HKCTIIEPUMEHTAIbHBIX 3324

Hemeramnsl u ux COCOUHCHUA
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OO1mas xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEPHbIE
creneHu okucienus. CtpoeHue u (pu3nvecKrue CBOWCTBA MPOCTHIX BEUIECTB — Iajo-
reHOB. XMMHUYECKHE CBOMCTBA HAa MPUMEPE XJI0pa (B3aUMOIEHCTBUE C METAJNIaMU,
HeMeTaulaMy, 1enodamu). XnopoBogopo. ColisiHast KUCI0Ta, XUMUYECKUE CBOMCTBA,
IIOJIy4€HHUE, IPUMEHEHHE. [IecTBUE XJI0pa U XJIOPOBOJOPOAA Ha OPraHU3M YEI0BEKa.
Bakseiimme XJ10puasl U UX HAX0XKACHUE B IPUPOJIE

2.2

O6uras xapaktepuctuka 3eMeHToB VIA-Tpynnbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTeNeHN oKucieHus. CTpoeHne u GU3n4eckrue CBOWCTBA MPOCTHIX
BEIIECTB — KMCIIOPO/ia U Cepbl. AJUNIOTPOIHbIE MOIU(PUKALUN KUCIOPOa U CEPBI.
Xumunueckue cBoiictBa cepbl. CepoBO10pOJ, CTpOEHUE, PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHJBI CEPhI KaK IPEICTABUTENN KUCIOTHBIX OKCUIO0B. CepHast KUCIIoTa,
¢u3nyueckue U XuMU4YecKkre cBoicTBa (00IIMe KaK MpeACTaBUTENs Kilacca KUCIOT
u cneruduyeckre). XMMHUYECKHE peaKkiuy, Jie)Kallue B OCHOBE MPOMBIIIEHHOTO
croco0a moJstydeHust cepHoi KucaoThl. [Ipumenenue. Conu cepHOM KUCIOThI, KauecT-
BEHHas peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ coelMHEHUI B IPUPOJIE.
XUMHYECKOE 3arpsi3HEHNE OKPYKAOILeH CPeIbl COETUHEHUSIMU CePbl (KUCIOTHBIE
JIOK]IM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €r0 MpeI0TBpaIleHUs

2.3

O6mas xapakTepucTuka 3eMeHToB VA-rpynnbsl. OcCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. A30T, paclipoCTpaHeHue B IpUpoie, GUu3nYecKue u
XUMHUYECKHe CBOMCTBA. KpyroBopoT a3oTa B mpupoje. AMMHAK, ero (pusndeckue
U XUMHUYECKHE CBOMCTBA, MOJIyYeHHe U puMeHeHnue. Coju aMMOHUS, UX PU3NYECKHEe
U XUMHYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiys Ha HIOHbl aMMOHHSL.
A3OTHas KUCI0Ta, €€ MoJTydeHne, PU3nIecKne 1 XUMUUYECKHE CBOMCTBA (00IIMe KakK
MIpeICTaBUTEINS KJlacca KUCIOT U cienuduueckue). Mcnonb3oBaHue HUTPATOB U CoJiei
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX YI00peHu. XMMUUECKOe 3arpsa3HeHHe
OKpY’KaIoIllel Cpe/ibl COeTMHEHUSIMH a30Ta (KHCIOTHBIE TOXKIH, 3arpsiI3BHEHNE BO3TyXa,
MIOYBBI ¥ BOJIOEMOB)

24

docdop, aumoTporHeie MoaubuKauu pocdopa, GU3HIECKre 1 XUMUYECKUE CBOM-
ctBa. Oxcua pochopa(V) u pochopHas kuciorTa, pu3nIecKre 1 XUMHUICCKUE
CBOWCTBA, moJrydeHue. Mcnonb3oBanue GocdaroB B KauecTBe MUHEPAITBHBIX
ynoOpeHuit

2.5

O6mas xapaktepuctuka 3neMeHToB [VA-rpymnmnbel. OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHS. YTIIepO]l, aJUIOTPOIHbIE MOUUKAIIUH, pac-
MpOCTpaHeHue B MpHUpoae, GU3NYECKUE U XUMHUYECKHE CBONCTBA. AJCOPOLIHS.
KpyrosopoT yriaepoaa B npupoje. Okcubl yriaepoja, ux Gu3ndecKue 1 XUMHUIECKHe
CBOICTBa, ICHCTBUE HA KUBbIE OPTaHU3MBI, TIOJYYCHHE U MPUMEHEHHE. JKOJI0-
TUYecKHe MpoOsIeMbl, CBsI3aHHBIE ¢ okcuaoM yraepoaa(IV); runoresa rinobamsHOTO
MOTETUICHUS KJIMMAaTa; MapHUKOBBINA AP PeKT. YTonbHas KUCIO0Ta U €€ COJIU, UX
¢buznuecKkrue U XuMUYeCKHe CBOWCTBA, OTyYeHHe U pruMeHeHne. KauecTBeHHas
peaxiusi Ha kKapOoHaT-uOoHKI. Vcnonb30Banre KapOOHATOB B OBITY, MEUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO031CTBE

2.6

HCpBOHa‘{aJILHLIC MOHSATHS 00 OpPraHNYCCKUX BCHICCTBAX KAK O COCANHCHUAX YIJIC-
pona (MCTaH, 9TaH, 3THUJICH, alICTUJICH, O9TAHOJI, INIMICPUH, YKCYCHAd KI/ICJ'IOTa). Hx
COCTaB U XUMHYCCKOC CTPOCHHC. [TonsiTHE 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX:
KHUpax, GCHKaX, YrijieBoJ4ax — U UX pOJik B ) KU3HU YCIIOBCKA. MaTCpI/IaJ'IBHOC CAUHCTBO
OpPraHu4YCCKUX U HCOPTAaHNUICCKUX COCIUHEHMI

2.7

KpemHuuid, ero ¢pusnyeckre u XuMHUYECKUE CBOMCTBA, OIy4YE€HUE U TPUMEHEHHUE.
Coenunenus kpemHuus B npupojae. Oo6mue npeacraBieHus 00 okcuae kpeMuus(I'V)
U KpeMHUeBOH Kucnore. CHITMKAThI, UX UCTIOIb30BaHUE B OBITY, MEAULIMHE, TPOMBIIII-
JIeHHOCTU. BakHeiimme cTrpouTenpHble MaTeprabl: KepaMuKa, CTEKIIO0, LIEMEHT,
6eToH, xene300eToH. [Ipobdiaembl 6e301acHOr0 HCIOIB30BaHUS CTPOUTEIBHBIX
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MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUH 3KCIIEPUMEHT: U3ydE€HHE 00pa3 0B HEOPraHUYECKUX BELIECTB, CBOMCTB
COJISIHOM KHUCJIOTBI; IPOBEJCHNE KaUECTBEHHBIX PEAaKLIUN Ha XJIOPUA-UOHBI U Ha-
OJroIeHue PU3HAKOB MX MPOTEKAHUS; OTBITHI, OTpaXkarouue (pu3ndecKre u XumMu-
YEeCKHE CBOMCTBA raJIOT€HOB U UX COCAMHEHUN (BO3MOKHO HUCII0JIb30BAHUE BUJIEO-
MaTepuasoB); 03HAKOMJICHHE ¢ 00pa3liaMy XJIOPHIOB (TAJIOTEHHUIOB); O3HAKOMJIICHHUE C
oOpa3Lamu cepbl U €€ COeAMHEHNUAMHU (BO3MOKHO MCII0JIb30BAHNE BUJIEOMATEPUAJIOB);
Ha0JI0IeHNEe Mpolecca 00YTrIuBaHus caxapa 1o JeHCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIJIOTHI; N3Yy4€HNE XUMUYECKUX CBOWCTB pa30aBIE€HHOMN CEpHON KUCIOTHI,
MIPOBEJICHUE KaUeCTBEHHOM peakiuu Ha Cylb(aT-uoH 1 HaOJt0IeHUE NTPU3HaKa e€
MIPOTEKAHUSI; 03HAKOMJIEHHE ¢ (PM3NYECKUMU CBOWCTBaMHU a30Ta, (pocopa u ux
coelMHEeHUH (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUANIOB), 00pa3liaMH a30THBIX U
(dhochopHbIX ynoOpeHuit; moyrydeHune, CoOupanue, paco3HaBaHue U U3y4eHUE CBOMCTB
aMMUaKa; IpoBe/IEHNE KaUeCTBEHHBIX peaKIiil Ha NOH aMMOHUS U GocdaT-uoH u
M3y4YEeHUE MPU3HAKOB X MPOTEKAHMS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOU
KHCJIOTHI C MEJIBIO (BO3MOKHO MCIOJIb30BaHUE BHICOMATEPUANIOB); U3yYeHHE MOIesen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadurta, QyiepeHa; 03HAaKOMICHHE C
MPOIIECCOM aJICOPOITMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOICTBOM MPOTHBOTA3a; MOTy4€HHEe, COOMPaHUe, paclio3HaBaHUE U U3yUYEeHHE
CBOMCTB YIJIEKHCIIOTO ra3a; IpoBeJeHHE KaueCTBEHHBIX Peaklnii Ha KapOoHaT- 1
CHJIMKAT-HOHBI U U3y4YEHHE MPU3HAKOB UX IPOTEKAHNUS; O3HAKOMIIEHHUE C MPOTYKIUEH
CHJIMKAaTHOM IPOMBIIUIEHHOCTH; PEIIeHNE SKCIEPUMEHTAIbHbIX 331a4 110 TEMe
«BaxHelnme HeMeTauIbl U UX COCIUHEHUS

MeTannsl 1 BX COCINHCHUA

3.1

OO6mrast XapakTePUCTHKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJjioxxenus B [leprouueckoit cucreme xumudeckux aementoB J[.M. Menaeneena
U cTpoeHHs aToMOB. CTpoeHHE MeTaIOB. MeTamndecKkast CBsI3b U METAJTMIECKast
KpUCTAJUTMYECKas PeméTKa. IJIECKTPOXUMHUCCKHUI Pl HANIPSKEHUH METaJlIOB

3.2

dusnyeckue U XMMUYECKUE CBOICTBa MeTasuioB. OOIIHe criocoObl TTOTyUeHHs MeTall-
noB. [ToHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT KOPPO3HH.
CmaBbl (CTanb, 4yTr'yH, JIOPATIOMUHHAK, OPOH3a) M UX MPUMEHEHHUE B OBITY U TIPO-
MBIIICHHOCTH

3.3

[lenouynsie MeTaIbl: oJoxkeHue B [lepuoanueckoit cucreMe XUMUIECKHUX dJIEMEH-
toB J[.I. MenieneeBa; cTpoeHre UX aTOMOB; HaXx0oXieHue B pupojie. dusnueckue
Y XUMHUYECKUE CBOMCTBA (HA mpuMepe HaTpusl U Kajusi). OKCUIIBI U THAPOKCH/IBI
HaTpus U Kanus. [[puMeHeHune menoYHbIX MEeTaIOB ¥ UX COSIUHEHHN

3.4

[I{esr0uHO3EMENBHBIE METAJIBI MAarHUN U KaJbLMM: 1TO0KeHue B [leproanueckoit
cucremMe xumuueckux 3seMeHToB [[.M. MenzeneeBa; cTpoeHHe UX aTOMOB; HaX0X-
JieHue B npupoje. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MarHus U Kajuplus. Baxxnen-
II1e COSAMHEHUS KalbIus (OKCHUII, TUAPOKCU], coyn). JKECTKOCTh BOABI M CIIOCOOBI €€
YCTPAHEHUS

3.5

AJIIOMUHHIL: ITOJIOKEHUE B HCpHOI{H‘-ICCKOﬁ CUCTCMEC XMMHUYCCKUX 3JICMCHTOB
I[I/I MCH,Z[CJ'ICCB&; CTPOCHHC aTOMA; HAXOKACHHUC B IIPUPOJC. ®du3nyeckue U XUMHU-
YeCKHE CBONCTBA aIIOMHUHMUS. AM(I)OTCpHBIC CBOICTBa OKCHJIA U THApOKCHU A
AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuueckux snementoB J1.1. Men-
JIeTIeEBA; CTPOEHUE aTOMa; HaXOXKJIeHHE B ITpupoae. Ou3nueckue 1 XMuMHYECKUE
cBolicTBa *kene3a. Okeuabl, Tupokcuasl U conu xkenesa(ll) u xeneza(lll), ux cocras,
CBOMCTBA U NOJy4ECHUE

3.7

XUMHUUECKUH 3KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIaBOB, X
(U3NYECKUMU CBOMCTBAMM; U3yUCHUE PE3yIbTaTOB KOPPO3UH METAIUIOB (BO3MOKHO




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

WCI0JIb30BaHNE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCH/IA KaJIbITUs
Y HaTpusi C BOJAOW (BO3ZMOXHO MCIOJIB30BAHUE BUACOMATEPUAITIOB); UCCIIEIOBAHNE
CBOMCTB »ECTKOM BOJIBI; MPOIIECCa TOPEHUS JKelie3a B KUCIOPOo e (BO3MOKHO
WCIIOJIb30BAHNUE BUACOMATEPHAIIOB); IPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEaKIINil
Ha MOHBI (MarHus, KaJblus, aTloOMUHMS, IMHKA, sxkene3a(1l) u sxeneza(Ill), menu(Il);
HaOJIIOZCHUE U ONMCAHUE MTPOILIECCOB OKPAIIMBAHUS TIJITaMEHU HOHAMU HATpUs, Kallus U
KaJbIUs (BO3MOYKHO HCITIOJIb30BAHUE BUICOMATEPHAIIOB); UCCIIeJOBaHUE aM(OTEPHBIX
CBOWCTB THAPOKCH/IA AJTFOMUHHUS M THUIPOKCUIA IIMHKA; PEIICHUE SKCTIEPUMEHTAIBHBIX
3a7a4 1o Teme «BakHeHIne MeTalIbl M X COCTMHECHUSDY

XHMHS ¥ OKpyKaronas cpeaa

41

HoBsie maTepuansl 1 TexHonorun. Beniectsa u Marepuaisl B MOBCEAHEBHOM KU3HU
4yenoBeKa. XUMHUS U 310poBbe. be3onacHoe UCronb30BaHUE BEIIECTB U XUMHUECKUX
peakiuii B ObITy. [IepBast TOMOIIb MPU XUMHUYECKUX 0KOTaX U OTPABIECHUAX

4.2

OCHOBBI 3KOJIOTHYECKON TPAaMOTHOCTH. XHMHYECKOE 3arpsI3HEHNE OKPYXKAIOIen
cpenst [1/IK. Posib XuMuu B pelieHuu 3KojJorundeckux npoonem. [pupoaasie
WCTOYHUKHU YTIJI€BOJIOPOAOB (Yrojib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY U POMBIIIJIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3ydeHHEe 00pa30B MaTeprasoB (CTEKIIO, CIIIaBbl
METaJIJIOB, MOJUMEPHbIE MaTEPUAIIbI)

IMPOBEPAEMBIE HA OI'D 11O XUMHUU TPEBOBAHUSA K PE3YJIBTATAM

OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOW IMPOT'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTam 0a30B0Oro
MPoBepPsieMOoro YPOBHSI OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOI'O
TpeOOBaHUSA o0uero oopazoBanus Ha ocHoe ®I'OC

1 [IpencraBnenue:

11

0 IT03HaBAECMOCTH SIBJICHHI IMpUPOJAbl, IOHUMAHHC 00BEKTUBHON 3HAYNMOCTH
OCHOB XMMHYECKOM HAayKH KaK obnactu COBPEMCHHOTI'O €CTCCTBO3HAHMA,
KOMIIOHCHTA 0611_[6171 KYJIbTYpPbI U HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA B
YCIOBUAX COBPEMCHHOTI'O O6I_HeCTBa; MNOHNMaHUE€ MECTAa XUMHU CpeaU APYIrUX
C€CTCCTBCHHBIX HAYK

12

0 HAYUHBIX MCTOJIaX MO3HAHUS, B TOM YUCJIC SKCIICPUMCECHTAJIbHBIX U TCO-
PECTHYCCKUX METOAAX UCCIICAOBAHUS BCIICCTB U U3YYCHHUA XUMHUYICCKUX
peaKLIPIfI; YMCEHHUEC UCTIOJIb30BATh MOACIIN JIJIS1 0OBSICHEHHS CTPOCHHUA aTOMOB
" MOJICKYJI

1.3

0 cdepax MpoecCHOHATBLHOMN JIEATEIILHOCTH, CBSI3aHHBIX C XUMHUEH U CO-
BPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAHHBIMHU Ha JIOCTHKCHUSAX XUMHUYECKOM
HAYKH, 4TO MMO3BOJIUT OOYUAIOIIMMCSI PACCMATPUBATh XUMUIO KakK chepy
CBOCIH OymyIiel mpopecCHOHaTBHON eI TEILHOCTH U CIeJIaTh 0CO3HAHHBIH
BBIOOP XMMUU KaK MPO(GUIBHOTO MPeIMeTa MPH Mepexoie Ha YpOBEHb
cpeaHero odmiero 0opa3oBaHus

Brnanenue cucreMoi XMMHYECKUX 3HAHUI U YMCHHC TPUMCHATH CUCTCMY
XUMHUYCCKUX 3HaHHI>i, KOTOpas BKIIFOYACT:

2.1

BaKHEHUIITNE XUMHYCCKUE TTOHATUS: XUMHUUECCKHI 9JICMCHT, aTOM, MOJICKYJIa,
BCUICCTBO, NIPOCTOC U CJIOKHOC BCUICCTBO, OJHOPOJHAA U HCOAHOPOJHAA
CMCCb, OTHOCHUTCJIbHBIC aTOMHAs U MOJICKYJISIpHAasd MaCChbl, KOJINYCCTBO




Kon
NPOBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaAHMSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI 0OCBOEHUsI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
o0miero oopazoBanus Ha ocHoBe PI'OC

BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJIAPHBINA 00BEM, OKCU, KUCIIOTA,
OCHOBAaHUE, COJIb (CpeaHsis), XUMUUECKasl peaKkius, peakui COeIUHEHUS,
peaKuy paszoKEHHs, PEaKIH 3aMeIIeHHs, Peakiui 0OMeHa, TEeII0BOM
3¢ deKT peakIuu, 3K30- U SHIOTEPMHUSCKUE PEAKIIHH, PACTBOP, MAaCCOBas
JI0J11 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHNH, MaccoBast 1015 U IIPOLICHTHAsI
KOHIIEHTpaLKs BEUIECTBA B PACTBOPE, SAJIPO aTOMa, JIEKTPOHHBIN CIOU
aToMa, aTOMHasi opOuTab, pauyc aTOMa, BAJIEGHTHOCTb, CTETIEHb OKUCIICHUS,
XMUMMUECKas CBA3b, JIEKTPOOTPULIATEILHOCTb, MOJIIPHAst U HEMOJIIpHas
KOBaJIEHTHAs! CBSI3b, HOHHAs CBSA3b, METAJNINYECKasl CBSI3b, KpUCTAILIIMYECKAs
pemérka (aToMHasi, MOHHAsA, MeTaJlInYecKasi, MOJIEKYJsipHast), MOH, KaTHUOH,
AQHUOH, AJIEKTPOJIUT U HEIEKTPOJIUT, JIEKTPOJIUTHIECKAS TUCCOLIUALINS,
peakuu HOHHOTO 0OMEHA, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINHY,
OKHUCJIUTEh U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJIEHNUE, 3JIEKTPOJIN3,
XMMHUYECKOEe paBHOBECHE, 00paTUMBble U HEOOPATUMBbIE peaKIIUU, CKOPOCTh
XUMUYECKOHM peakunu, karanusarop, IIJIK, koppo3ust meTaiios, CruiaBsl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUH: 3aKOH COXPAHEHHS MACChI, IEPHO-
nuaeckuit 3axkoH JI.M. MeHpaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorajipo

2.3

TEOPUU XUMUU: aTOMHO-MOJIEKYJIIpHAs TEOPHUSI, TEOPUS IJIEKTPOTUTUYECKOM
JMICCOLMALINN

Brnanenue ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKJIFOYAIOIEH:

3.1

YMEHUE MPaBUIBHO UCTIOIh30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI

(B TOM YHCIIe MHHEpAIIbHBIC YIOOPEHNs, METAJLUTBI M CIUIABBI, TIPOTyKThI
nepepabdoTKU MPUPOTHBIX HCTOYHUKOB YTIICBOIOPOIOB (YIJIs, IPUPOIHOTO
rasa, HeTH) B OBITY, CEIIBCKOM XO3SIICTBE,

Ha MTPOU3BOJICTBE U TIOHMMAHUE 3HAYCHHUS )KUPOB, OCITKOB, YIIIEBOIOB JIJIs
OpraHu3Ma 4YeJioBeKa; YMEHHE IPOTHO3UPOBATh BIHMSHUE BEIIECTB U
XUMUYECKHX MPOIIECCOB HA OPraHU3M YeJIOBEKa U OKPYKAIOIIYIO

IPUPOJIHYIO CPETy

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTUX y‘Ie6HBIX
mpeaIMETOB

3.3

HaJIM4Ke OIbITa pabOThI C pa3IMYHBIMU HCTOYHUKAMU UH(DOPMALUH 10
XUMUU (Hay4yHas U Hay4HO-TIOMYJIsIpHAst IUTepaTypa, CloBapH,
CIIPaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OIICHMBAThb I/IHq)OpMaI_II/IIO O B€IICCTBAX, UX
IMPEBpAlICHUAX U ITPAKTUICCKOM IMPUMEHCHUHN U YMCHUC UCIIOJIb30BATh eé
JUIsL PCIICHU S y‘{e6HO'H03HaBaTeHBHBIX 3aaaq

Brnanenue ocHoBaMM MOHATUHHOTO anmapara ¥ CMUMBOJIUYECKOTO S3bIKa
XMMUU 7151 COCTaBNIEHUsI (POPMYIT HEOPraHUYECKHUX BEIECTB, YpaBHEHHI
XMMHUYECKHX PEaKIHii; oOcHOBaMu xummdeckoit HomeHkiarypsl (IUPAC u
TPUBHAIBHOM)

YMeHnue o0ObSICHATh CBSA3b MOJIOKEHHS JIEMCHTA B HepHOI[I/I‘{CCKOfI CUCTEMC
C UM CJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XUMHUUYCCKUX 3JICMCHTOB
(COCTaB U 3apsan aapa, OGIJ.ICC qHuCJI0 BHCKTpOHOB), pacnupeaciICHUEM
OJICKTPOHOB 110 SHCPICTUUCCKHUM YPOBHIM aTOMOB IICPBLIX TpéX nepuoaos,
Kajlusd U KaJIbLUs

[IpencraBnenue o nepruOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB (paguyc aTomMa, JEKTPOOTPULIATEILHOCTD ), POCTBIX M CIOKHBIX




Kon

IIpoBepsiemble TpeOOBaHMSA K IPeIMETHBIM pe3yJbTaTaM 0a30BOro

MpOBEPSIEMOro YPOBHSI 0OCBOEHUsI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
TpeOoBaHus o0mero oopaszosanus Ha ocHoBe PI'OC
BEULIECTB OT I10JIOKEHUSI 2J1eMEHTOB B [leproanueckoii cucreme (B MajbIx
NepHUoaxX U TJIABHBIX MOATPYIAX) U JIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHne Ki1accupuIMpoBarh:
7.1 XUMHYECKUE IIEMEHTBI
7.2 HEOPraHUYECKHUE BEIIECTBA
7.3 XMUMHUYECKHE PEAKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEIICHb OKHCIICHUS XUMUYECKHUX JIEMEHTOB, 3apsijl HOHA
8.2 BHJT XUMUYCCKOU CBSI3U M TUT KPUCTAIUTHICCKOM CTPYKTYPBI B COSTMHEHUSIX
8.3 XapaKTep CpeIbl B BOJHBIX PACTBOPax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEITh U BOCCTAHOBUTEITH
9 YMeHue xapakrepu30BaTh GU3NISCKUE H XUMHYSCKUE CBOWCTBA:
MIPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO/I, TpaduT, aiMas, KpeMHHUH,
9.1 azoT, ¢ocdop, cepa, XJIOp, HATPUH, KK, MarHui, KalbIIUi, ATFIOMUHUH,
JKEJe30)
CJIOXHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPO, OKCHUJIBI M TUAPOKCHIBI MeTauioB 1—-I1A
9.9 rpynmn, amromunust, menu (I1), muaka, xenesa (I1 u 1), okcuapt yrinepona (11
' u 1V), kpemuus (1V), azora u pocdopa (111 u V), cepsr (IV u V1), cepuucras,
CepHas, a30THCTasl, a30THas, GpochopHas, yrojipHas, KpeMHHEBAs KUCIOTA U
UX COJIH)
IPOrHO3UPOBATh U XapaKTepU30BaTh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOEHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTh IIPOTEKAaHUSI XUMUYECKUX MTPEBpALIEHUI B pa3-
JMYHBIX YCIOBUSIX
10 YMeHue cocTaBiIsITh MOJICKYIISIPHbIE U HOHHBIE YPaBHEHUS PEAKIIUA, B TOM
quCIe:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHUCITUTENFHO-BOCCTAHOBUTENBHBIX PeaKIuit
10.3 WLTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YUYEHHBIX KIacCOB (TPYTIM)
' HEOPraHMYECKUX BEIEeCTB
10.4 MOATBEPIKIAIOITNX TEHETUYECKYIO0 B3aUMOCBSI3b MEX1y HUMH
11 YMeHue BBIYUCIATH (IPOBOJUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO K MOJISIPHYIO MacChI BELIECTB, MACCOBYIO
' JIOJTF0 XMMHYECKOTO dJIEMEHTa B COSIMHEHUN
11.2 MAaCCOBYIO JI0JII0 BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00BEM ra3oB
114 M0 YPAaBHEHUSM XUMHUYECKUX PEAKIU 1 HAXOJAUTh KOJIMYECTBO BEUIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKIUH
12 Bnanenue (3HaHue 0CHOB):
121 OCHOBHBIMH METOJIaM{ HAYYHOTO TI03HAHUS (HAOII0IeHNEe, H3MEPEHHUE,

OKCIICPUMCHT, MOI[G.HI/IpOBaHI/Ie) IMpU U3Yy4YCHHU BCUICCTB U XUMHUUYCCKUX




Kon IIpoBepsiemble TpeOOBaHMSA K IPeIMETHBIM pe3yJbTaTaM 0a30BOro
NpoBepsieMoro YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOT'O
TpeOoBaHus o0mero oopaszosanus Ha ocHoBe PI'OC

SIBIICHUI; yMeHUE cPOpMyIUpOBaTh Npo0OIeMy U PEATIOKUTD IMyTH €€
pelLIeHus

0e30macHoO# paboThl C XUMUYECKUMHU BEIIECTBAMHU, XUMUYECKOU TTOCYI0N U

12.2
1a00paTOPHBIM 000PYIOBaHUEM

npaBuiaMu 6€30MacHOT0 0OpaIeHus C BEIIECTBAMU, UCTIOJIb3yEeMbIMU B
MIOBCETHEBHOM JKU3HH, TTPABIIIAMU TIOBEIICHUS B ISIIAX COCPEIKEHUS

12.3 3I0POBBS U OKPYXKAIOIIEH MPUPOTHOM Cpeibl; TOHUMaHUE Bpeaa
(ormacHOCTH) BO3/ICHCTBHUS Ha )KUBBIC OPTAHU3MBI OITPEICTIEHHBIX BEIICCTB,
CIOCOOOB YMEHBIIICHUS U TIPSO TBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

Hanmmume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWA U OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKHUX OKCIICPUMCHTOB:

13

M3Yy4EHUE U ONMcaHue (PU3NIECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHE
13.1 ¢ pU3NYECKUMU U XUMUYECKUMHU SIBJICHUSMU; OTIBITHI, HWJUTFOCTPUPYIOIIHE
MIPU3HAKY IPOTEKaHUS XUMUYECKUX PEAKIINI

13.2 M3y4YeHHue CIIOCO00B pa3aesieHus cMeceit

MOJIy4e€HUE KHUCIOPOAa U U3YyYEHHE €r0 CBOMCTB; MOIy4YeHHE BOJOPO/Ia
13.3 Y U3y4YEHUE €ro CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO ra3a U U3y4eHHUe ero
CBOICTB; MOJy4YECHHE aMMHaKa U U3y4EHUE €r0 CBONCTB

MPUTOTOBJIEHUE PACTBOPOB C ONMPEICTEHHON MAaCCOBOM J10JIEH

13.4 .
pacTBOPEHHOTO BEIIECTBA

MMPUMEHEHHE HHIUKATOPOB (JJaKkMyca, METHJIOpaHka 1 ¢heHoiTarenna) as

13.5 .
OIIPCACIICHHUA XapaKTEpa CpE€Abl B paCTBOPAX KUCIIOT U IICTI0OYEH

UCCJIEJIOBaHME U OMMCAHUE CBOMCTB HEOPTraHMUECKUX BEIIECTB PA3INYHBIX
KJIACCOB; U3Y4YCHHE B3aUMOJICHCTBUS KUCIIOT C METallaMU, OKCUIaMU

13.6 METaJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMU,

' COJISIMU; TIOJTy4E€HUE HEPACTBOPUMBIX OCHOBAHUH; BEITECHEHUE OJTHOTO
MeTaJljia IpyTUM U3 pacTBOpa COJIU; HCCe0BaHne aM(POTEPHBIX CBOICTB
TUAPOKCUIOB ATIOMUHUS U LIMHKA

PEIICHUC SKCIICPUMCHTAJIbHBIX 3a/ia4 110 TCMaM: «OCHOBHBIE KJIaCChI

13.7 HCOPraHUYCCKUX CO@ﬂHHGHHﬁ)); ((QHGKTI)OHI/ITI/I‘IGCKSJI JUCCOOUaIMg,

' «Baxxkneinine HeMeTaabl U UX COCOAUHCHUA), «Baxneinme MeTalJIbl U UX
COCIAUHCHUA»

XUMHUYECKHE SKCIIEPUMEHTBI, MIUTIOCTPUPYIOIINE MPU3HAKY MPOTEKaHUs
peakuuit HFOHHOro 0OMeHa; KayeCTBEHHbIE PEaKLMU Ha IPUCYTCTBYIOIINE B
13.8 BOJIHBIX pacTBOPAxX MOHBI: XJIOPUJI-, OpOMHUI-, HOU -, CyIabdat-, pocdat-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THAPOKCUI-MOHBI, KATHOHBI aMMOHUS, MarHus,
KaJbIs, allFOMUHUSA, kene3a (2+) u xxenesa (3+), meau (2+), MHKA

14 YMmeHue:
MPEJCTABIATH PE3yIbTaThl IKCIIEPUMEHTA B (pOpMe BHIBOJIOB,
14.1 JI0Ka3aTeNbCTB, TpapUKOB U TaOJIHII U BBISBISATH SMIHPUUECKUE
3aKOHOMEPHOCTHU

yCTaHaBIIMBATh CBA3H MEX/Y PeaIbHO HAOII0JaeMbIMU XUMUYECKUMHU
14.2 SBIICHUSIMH U TIPOLIECCAMHU, TIPOUCXOSIIIUMHI B MAKPO- K MUKPOMUDE,
OOBSICHATH IPUYMHBI MHOTO0Opa3Hsl BELIeCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10 XUMUHN

Kon IIpoBepsieMblii 3J1eMEHT COIeP:KAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TIOHATHUS
11 Yucteie BemectBa u cMecu. CriocoObl pa3esieHus cMecei
12 ATOMBI U MOJICKYJIbI. XUMUYECKHUE JIeMEHThI. CUMBOJIbI XUMHUYECKUX SJIECMEHTOB.
' [IpocThie U cIOKHBIE BEIIECTRA.
13 Xumnueckasi hopmyna. BaleHTHOCTh aTOMOB XUMUYECKUX 37IeMEHTOB. CTETeHb
' OKUCIICHUS
3aKoH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS aTOMHAs Macca.
14 OTHocuTeNBHAs MOJIEKYJISIpHAs Macca. MaccoBasi 10Jisi XKMAYECKOTO DJIEMEHTA B
CO€JIMHEHUU
15 KomuuecTBo BemectBa. Mok, MonsipHast macca. MosipabIii 00BEM Ta30B.
' B3anMocBsI3b KOMM4eCcTBa, MAaCChl M YHCIIa CTPYKTYPHBIX €IMHHI] BEIIECTBA
16 DU3NYECKUE U XUMUYECKHE SIBJICHHS. XUMUYECKask PEaKIus U €€ Mpru3HaKku. 3aKOH
' COXpaHEHHUs MaCChl BEIIECTB. XUMHUUECKHE YPaBHEHUS
2 [Tepnoanueckuit 3akoH u [leproandeckas cucTeMa XMMUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHEe aTOMOB
[Tepuonnueckuii 3akoH. [lepuoauyeckas cucteMa XUMHUYECKUX JIIEMEHTOB
2.1 .. Menneneena. [lepuoasl 1 rpyniibl. DU3NYECKHI CMBICH MOPAIKOBOTO HOMEpA,
HOMEPOB MEPHUOJAa U TPYIIHI AJIEMEHTA
Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonel. Dnekrponbsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XuMuveckux aeMeHToB [lepuoguueckoit
cuctemsl /.. MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
53 MIEPHOJIOB, Kallus, Kalblus (paanyca aTOMOB, JIEKTPOOTPULIATEILHOCTH,
' METaJUTNYECKUX 1 HEMETANINYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBHHU C
MIOJIOKEHUEM 3J1eMEHTOB B [leproanueckoil cucreme U CTPOCHUEM UX aTOMOB
3 Crpoenue BemiecTsa
31 Xumuyeckas cBsi3b. KoBaneHTHas (MoJsipHast U HEMOJIApHAsi) CBA3b. DIIEKTPOOTpHULIA-
' TEJIbHOCTh XUMHUYECKHUX 1eMeHTOB. MloHHas cBsA3b. MeTamnueckas CBs3b
3.2 Tunel KpUCTATUIMUECKUX PEIIETOK (ATOMHAs, HOHHAS, METAJNINYECKas ), 3aBUCUMOCTh
' CBOWCTB BEILIECTBA OT TUIA KPUCTAIUNIMUYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxsneiimue npeacraBuTen HEOPraHMueCcKUX BemecTs. Hemeramisl 1 ux
COEIMHEHMS. MeTalIbl U UX COCTUHEHUS
Knaccudukanus 1 HOMeHKIaTypa HEOPraHMUECKUX COSAMHEHUN: OKCHIOB (cosieoOpa-
41 3YIOIIUE: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U HECOIE00Pa3YIOIINE; OCHOBAHHIA
' (1€noyu 1 HepPacTBOPUMBIE OCHOBAHHUS); KUCIIOT (KHCIOPOACOAepKAIINEe U
OECKHCIOPOIHBIE, OJJHOOCHOBHBIE U MHOTOOCHOBHEIE); COJICH (CPEAHUX U KHCIIBIX)
4. ®u3nuecKkue 1 XUMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIIJIOB: BOJIOPO/IA,
' XJI0pa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yraepoaa, KpeMHUS
®u3nuecKkrue 1 XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JTUTHUS, HATPUS,
4.3 KaJlisl, MarHUs U KaJblUs, aTIOMUAHUS, Keje3a. DINEKTPOXUMUYECKUN psl HAIPsHKEHUM
METaJIOB
44 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOIOPOAHBIX COEAMHEHUN HEMETAIIIIOB: XJIOPO-
' BOJIOpOJa, CEPOBOAOPOIa, aMMHUaKa
45 dusznyueckue U XMMUIECKUE CBOMCTBAa OKCHI0B HemeTaiuioB: cepol (1V, VI),
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asota(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuusa(I1V). [Tonyuenue
OKCHJIOB HEMETAJIJIOB

4.6

Xumunueckue cBorictBa okcu10B: MetauioB |A—I11A rpynn, uunaka, meau(ll) u
xeneza(ll, III). [Tonmyyenne okcUaI0B METAIIOB

4.7

XVMMHYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THAPOKCUIOB (Ha IMpUMEpe
TUAPOKCHIOB aTIOMUHUS, kKene3a, inHKa). [lomyyenne ocHoBaHM# 1 aM(pOTEpHBIX
TUIPOKCUIOB

4.8

OO01ue XuMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOTHON, CEPOBOIOPOAHOM,
CEPHHUCTOM, cepHOH, a30THOM, (hochOpHON, KPEMHHUEBOM, yroabHOU. OcoObIe
XMMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU M a30THOM KUCIIOT. [lomyyeHue
KHCIIOT

4.9

OO6uue xuMuyeckue cBoiicta cpeqHux coieil. [lonydenue coneit

4.10

[Mony4yenue, cobupanue, pacro3HaBaHue BOJOPOIa, KUCIOPO1a, aMMHaKa,
YIJIEKHCIIOTO Ta3a B JabopaTopuu

411

[Tonyuenue ammuaka, cepHON M a30THOM KUCJIOT B TpOMbIIIeHHOCTH. OO011ue
CroCOOBI MOTyYEHUS METAJIJIOB

412

I'enernueckas CBSI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COC}II/IHGHHI;'I

XUMHUYECKUE PeaKuu

5.1

Knaccudukanus XuMA4ecKuX peakiiuii o pa3IMdyHbIM MPU3HAKAM: 110 YHCITY U
COCTaBY YYaCTBYIOLIUX B PEAKIIMH BELIECTB, 110 TEIUIOBOMY 3P HEKTY, 0 U3MEHEHUIO
CTeNeHeN OKUCIICHNSI XUMHUYECKHUX 3JIEMEHTOB

5.2

TennoBoit 3 HEeKT XUMUUECKON peaKIuy, TEPMOXUMUUYECKUE YPaBHEHUS. DK30- U
SHAOTEPMHUECKUE PeaKIHK. TepMOXUMHUUECKUE YpaBHEHUS

5.3

OKHCIIUTEIIFHOBOCCTAHOBHUTEIIBHEIC pE€aKknum. OKuCIUTEIN ¥ BOCCTAHOBUTEIH.
Hpoueccm OKHCJICHHA 1 BOCCTaAHOBJICHU . :‘)HGKTPOHHBII}'I 0ajaHC OKUCIUTEILHO-
BOCCTaHOBHTECIILHOM pc€aKuuu

5.4

TeOpI/Iﬂ 3J'I€KTpOJ'IPITH‘I€CKOfI AucCconranuu. KaTI/IOHBI, AHWOHBI. :‘)J'ICKTpOJ'II/ITBI u
HCOJICKTPOJINTHI. CunbHBIE U c1a0bIe OJICKTPOJINTEI. CreneHb Juccoranmnumn

5.5

Peakumuu nonsoro oOMeHa. YcloBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha, IIOJIHBIC 1
COKpaH_[éHHLIe HOHHBIC YPABHCHU peaKHI/Iﬁ

XuMus 1 OKpYyKaroias cpcaa

6.1

BemiectBa u MaTcpHralibl B HOBCCHHCBHOﬁ ’)KU3HU 4enoBeKka. bezonacHoe
HCIIOJIB30BAHUEC BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ B na60paT0pI/H/1 u 6bITy. HepBa;I
TIOMOIIIb IPpHU XUMHNYCECKUX OKOTr'aX U OTPABJIICHUAX

6.2

XUMHUECKOe 3arps3HeHNe OKpyXKarollel cpesibl (KUCIOTHBIE T0XK/IH, 3arpsi3HEHUE
MIOYBBI, BO3/1yXa M BOJAOEMOB), CIIOCOOBI ero npeaoTspatienus [peaensuas
nomyctumas koHeHTpauus Bemects (IIJK). Ponb xumun B perieHnn sKoI0rn4eckux
npobsem. YcuiieHre napHuKoBoro 3pdekra, pa3pylieHne 030HOBOTO CIIOs

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHHS U UX COSTUHEHUN B OBITY,
MEJUIIMHE, TPOMBIIIJIEHHOCTH U CEIBCKOM X03sHcTBE. [[puMeHenne MetamuioB u
CIJIABOB (CTallb, YYT'yH, JIOPATIOMHUHUNA, OpOH3a) B OBITY ¥ MPOMBIIIJIEHHOCTH MX
coequHenuil. [loHsaTue 0 KOPpPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
KOppO3uu

6.4

[IpupoaHbIe HCTOYHUKH YTIIEBOOPOIOB (YTOJIb, IPUPOIHBIN Ta3, HE(PTH), MPOTYKTHI
uX nepepadoTku (OEH3MH), UX POJIb B OBITY U IPOMBIIIIICHHOCTH

6.5

[TepBoHauaNbHBIE MOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX yriiepo/ia
(MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STAHOJI, TJIMLEPUH, YKCYCHas kucioTa). [lonstue o
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OMOJIOTUYECKHU BasKHBIX BCIICCTBAX: JXKUpaAX, 6em<ax, YJIEBOJ4axX — U UX POJIM B )KU3HU
YCIO0BCKa

7 Pacuérsr:

7.1 1o opMynaM XUMHUYECKHX COCTUHEHUM

7.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 M0 XMMHYECKHM yPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /JUIS1 YYEHUKA

* Xumus, 7 knace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagko C.A., AkunoHepHoe
obmmectBo «M3natenscTBO «lIpocBenienne

* Xumus, 8 kmacce/ T'abpuensia O.C., OctpoymoB N.I'., CiagkoB C.A., AKnmoHepHoOe
obuectBo «M3narenscTBo «lIpocBemenue»

METOJJUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

* Xwumusa, 8 wmacc/ Pymsutuc T.E., ®@empaman @.I'., AknuwoHepHOE O0OIIECTBO
«M3narenscTBO «lIpocBenienue»

 Xumusa, 9 xmace/ Pymwuruc T.E., ®empaman @.I'., AknmoHepHOE OOIIECTBO
«M3narenscTBO «lIpocBenienue»

HOUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
HUHTEPHET

bubmmoreka IOK https://m.edsoo.ru/00ad9ch2
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