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PaGouas nporpamva Ha 2026/ 2027_ y4eOHbIii roJ

Ha3Banue npeamera: XumMus

Yuurean: Tapunosa H.B.

Kuace: 8

KoJsm4yecTBo 4acoB B Heel1io0: 2

OO01ee KOIMYECTBO YACOB B COOTBETCTBUM € POrpaMMoii: 68 yacos

OcHoBaHue ISl TUIAHUPOBAHMS: @enepanbHblii TOCYIAPCTBEHHBIA 00Pa30BaTENbHbINA
CTaHJapT, Iporpamma, yueOHbli 1uian [ 'uMHa3uu.

IIporpamma (HazBaHue, aBTOPbI, FOJ U3IAHUSA):

[Iporpamma kypca xumuu mis 8 — 11 kimaccoB o01eo0pa3oBaTeIbHBIX YUPEKICHHM.
INa6puensa O.C — M.: [Ipocssiienue, 2025. I'a6puensu O.C.,
Y4eOHo-MeTOAUYECKHIT KOMILIEKC, pecypchl:

y4eOHUK, pgomyiieH  MwuHuctepcTBOM oOpasoBanusi Poccuiickoit ®enepammu:
O.C.I'abpuensu u np. Xumusi: ba3oBelii ypoBeHb: Y4eOHMK i1 8 Kiacca

obmeo6pazoBarenpHOM mK0IbI / [Tox pen. npod. O.C.I'abpuensa.- M.,: [IpocsiieHue,

2025



HOACHHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMUU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus COCTAaBIECHA HA OCHOBE
TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
pabodeil mporpaMMbl BOCITUTAHUS M C YYETOM KOHIICTIIIMU MPETOAaBaHus y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTeNIbHBIX opranu3anusix Poccutickoii @eneparum.

[IporpaMmma mo xumHuM Ja€T MpeACTaBIEHUE O LENsIX, OOIIel CcTpaTreruu OoO0y4eHws,
BOCIIUTAHHSI W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH YYE€OHOTO IMpEeIMEeTa, YCTaHABJIUBACT
o0s13aTeNIbHOE NPEIMETHOE COJep)KaHUe, MpelyCMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBaHHE I10 pa3jiesiaM U TeMaM MPOrpaMMbl 10 XUMHUH, ONIPEAEIsieT KOTMUEeCTBEHHBIE
Y Ka4ECTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUS, PEKOMEHTyEeMYIO IOCIEI0BATENIbHOCTh U3yYCHUS
XUMUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKK y4eOHOTO IpoIiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaroLuXcs, OMpeIesieT BO3MOKHOCTH IPeMETa TSl peallu3aiiu
TpeOoBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOW MpOrpamMmbl HA YPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3yibTaraM OOy4YCHHS XUMHH Ha
YPOBHE IIeJIe U3yYEeHHs MPEIMETa U OCHOBHBIX BHUIOB YU€OHO-IIO3HABATEIHLHOU EATEIbHOCTH
00y4YaroIerocs 1o OCBOCHUIO y4eOHOTO COIEPIKAHMS.

3HaHME XUMUU CIIY>)KUT OCHOBOH JUIsi (JOPMUPOBAHUSI MUPOBO33PEHHUS 00YUAIOIIErocs, ero
MIPEJICTAaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMHEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTUN U 00 IBOJIIOIIUYU BEILIECTB B IPHUPOE, O MyTIX
perieHus: TI00ANbHBIX MPOOJIeM YCTOWYMBOTO pPAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM,
SHEPreTHUECKOH, MUIIEBON U HKOJIOTHUYECKOI 0€30MacHOCTH, MPOOIEM 3APaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliyi BO3MOKHOCTEH TSl CaMOPa3BUTHS U JOPMHUPOBAHUS KYJIBTYPhI
JMYHOCTH, €€ 001el 1 QyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHpPOBaHKE MBIIUICHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 00ydJaromumxcs,
HaBBIKOB HMX  CAaMOCTOATENbHONW  y4eOHOW  JEeATEIbHOCTH, DKCHEPUMEHTAIBHBIX U
HCCTIEIOBATEIbCKUX YMEHUM, HEOOXOJAMMBIX KaK B TIIOBCETHEBHOW KU3HM, TaKk U B
npodeccroHaNbHOMI IeSATENbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYyYHOTO MBIIUICHHUS, 3aKJIaabIBa€T OCHOBBI I[€IOCTHOTO
B3IJIsAJ1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM 3TAaloM B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaroIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOAE, K UEJIOBEKY, BHOCHUT CBOW BKIJIaJ] B DKOJIOTHYECKOE OOpa3oBaHUE
00yYarOIINUXCSL.

JlanHble HampaBiieHHUs B OOYYEHHHM XUMHUHU OOECIIEUHBAIOTCS CHEU(UKON CoAep KaHUS
y4e0HOro mpeaMeTa, KOTOPBIN SBISIETCS NeAarorn4ecky aJanTHPOBAaHHBIM OTPAKEHUEM 0a30BOM
HAyK{ XUMUU Ha OMPeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yJaroIMMHUCs CUCTEMBI TIEPBOHAYATBHBIX MOHATHNA XUMHUHU, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TIOHATUN OPTaHUYECKON XUMUH.

CtpykTypa coiepKaHus MPOrpaMMbl MO0 XUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mzyueHuro. CoaepkaHUE CKIAAbIBAETCS W3 CHUCTEMbl MOHATUH O XUMHYECKOM
JJIEMEHTE M BEIIECTBE U CHUCTEMBbI MOHATHM O XUMHUYecKo peakuun. OOe 3TH cHCTEMbI



CTPYKTYPHO OPraHM30BaHbI MO MPHUHIMITY MOCIEA0BATEILHOIO Pa3BUTHUS 3HAHUW Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /1. 1. Menaeneea kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHSI O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 3JEKTPOIUTHUECKOM TMCCOLUAIIMH BEIIECTB B paCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE SMIMPHYECKH IIOJTYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOJHSS
(GyHKIIUU 00BSICHEHHSI ¥ IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTHIECKOTO
MIPUMEHEHHUS U MOJTYUYEHHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI M0 XHUMHUHU CHOCOOCTBYET (HOPMHPOBAHHUIO TPEACTABICHUS O
XUMHUYECKOM COCTABIIAIOIIEHM HAayYHOM KapTUHBI MHpPAa B JIOTUKE €€ CHCTEMHOW NPUPOIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHune xumuun
MPOUCXOAUT C TPHUBICYCHHUEM 3HAHUW M3 paHee W3YUYCHHBIX YYEOHBIX IMPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 knacce» u «Pusuka. 7 Kaacey.

[Tpu u3yueHUN XUMUU IPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKOHN NEATETFHOCTH YeIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3aJiaya y4eOHOrO MpeaAMeTa COCTOUT B ()OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMA — Ba)KHEHUIIMX (DAKTOB, MOHSATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKd, B
MPUOOIICHNY K HAYyYHBIM METOAAaM ITO3HAHUS MIPH U3yUSHUH BEIISCTB U XMMHYSCKHUX PEAKIIH, B
dbopMUpOBaHMM ¥ Pa3BUTUU I[IO3HABATEIbHBIX YMEHMH M WX NPUMEHEHWH B Yy4eOHO-
MO3HABATENBHON U yueOHO-UCCIIeIOBATENBCKON AeSITENbHOCTH, OCBOCHUHU MPaBUiI 0€30MacHOro
oOpareHus ¢ BEIECTBAMHU B MIOBCEIHEBHOM KU3HH.

[Ipn u3ydyeHHH XWUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI BaKHOE 3HAUCHHUE
MPUOOPENTN TaKUE 1IEH, KaK:

— (hopMmHupoBaHUE MHTEIIEKTYyallbHO Pa3BUTON JMYHOCTHU, TOTOBOIM K caM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY TMPHUHATHIO PEHIEHUH, CIMOCOOHOW aJdanTHPOBATHCS K
OBICTPO MEHSIONIUMCS YCIOBHUSM KU3HH,

— HAaNpaBJICHHOCTh OOYYEHHs] Ha CHCTEMaTHYecKoe MpUOOIeHre O00ydJalomuxcs K
CaMOCTOATENIbHOM  IO3HABAaTEJIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJAaM  IO3HAaHUf,
(hOopMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OO0YyYarolIMMHUCS OIbITa
pa3HOOOpa3HOW AEATeTHbHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIFOYEBBIX HABBIKOB (KIIFOUEBBHIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl Pa3IMYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBanue obmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
YHUCJIe YMEHUHN OOBSICHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, HCTIOIB3YSI 3HAHUSI U OTIBIT,
MOJIyYE€HHBIE MPU M3yYEeHUU XUMHUU, TPUMEHATh UX MPHU PEUICHHH MPOOJIeM B MOBCEAHEBHOU
KU3HU U TPYIOBOHU JESATENBHOCTH;

— ¢opMHpOBaHKE y 00YUYAIOMNXCS TYMAHUCTHUECKUX OTHOIICHUM, TOHUMAaHUs IIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYJIOBOM JEATEIBLHOCTH B LIENSAX COXPAHEHUsI CBOETO 3J0POBBbS M OKPY)KAIOIIEW MPUPOJAHOU
Cpensl;

— pa3BUTHE MOTUBALMU K 00yUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npouIIa U HAIIPAaBICHHOCTH AaJbHEUIIEro 00yueHusl.



OO1ee 4nCiio 4acoB, OTBEACHHBIX Ui M3YYECHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBanus: B 8 Kitacce — 68 dacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/bHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemiecTBa. Gusnyeckue cBOCTBA BellecTB. ArperaTHoe cocTosiHue BeniecTB. [lonsitue o MeTogax
mo3HaHus B xuMuu. Yuctele BemecTa u cmecu. CiocoObl pa3ielieHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3IeMEHTbl. CHUMBOJIBI XHMHYECKHX 3IIEMEHTOB.
[IpocTblie U cl1oXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckasi popmyia. BaneHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH TIOCTOSTHCTBA
cocraBa BemecTB. OTHocHuTeNbHAass aToMHas Macca. OTHOCHTENIbHAs MOJIEKYJIIpHas macca.
MaccoBas 10711 XMMAYECKOTO 3JIEMEHTA B COCTMHCHUH.

KosmmuectBo BemectBa. Mouib. Mosnsipaast Mmacca. B3auMocBsI3b KOJIMUECTBa, MACCHI M YUCIIA
CTPYKTYPHBIX €IUHUIL BelecTBa. PacuéTel o opmysiaM XMMUYECKUX COCTUHEHUM.

®u3nueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXPAaHEHHUs MAacCChl BEIIESCTB. XUMHUYECKHe ypaBHeHHs. Kitaccupukanus XUMUIECKUX PEaKIuit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJ0H, MpaBuiiaMud paboThl B JabopaTtopuu U mpuéMaMu
oOpartieHusi ¢ 1abOpaTOpHBIM O0OpYAOBaHUEM, M3yUEHUE U OMHCaHHE (DU3MUECKUX CBOWCTB
00pa3Ii0B HEOPraHUIECKHUX BEIIECTB, HAOIOICHHE (U3HUSCKUX (TUIABJICHHE BOCKA, TASTHHC JIbJA,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAMBaHNE METHOM MTPOBOJIOKH, B3aUMO/ICHCTBUE MeTIa C KUCIIOTOW) sIBJICHUI, HAOTIOACHHE |
OTMCaHue MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3ioxKeHne caxapa, B3auMOJIeHCTBUE
CEpPHOM KHUCJIOTHI C XJIOpUIOM Oapus, pasnoxkenue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE Xkele3a ¢ pactBopoM coiu meau (1), uzydenne crnocoboB pa3aeneHus: CMeceil: ¢
MOMOIIIBIO0 MarHUTa, (PUILTPOBAaHKE, BhIMIAPUBAHUE, TUCTUILIALINS, XpoMaTorpadus, mpoBeAeHNE
OYHCTKM TIOBApEHHOW CONM, HAOMIOJACHHE W OIUCAHUE pPE3yNbTATOB MPOBEACHHUS OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3IaHNE MOJIEIeH MOJIEKY (IIapOCTEP>KHEBBIX ).

Bazkneiinue npeacraBuTe/ M HEOPraHUYeCKNX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciopona B npupoze, hpu3nueckue 1 XUMUYECKHe CBOIMCTBA (PEeaKIy TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrmocoObl TONyYeHHs KUCIOpojda B Jaboparopuu U
npoMbIluIeHHOCTH. KpyroBopot kuciopoma B mpupoje. O30H — auioTporHas MOAUGUKAIIH
KHCJI0PO/a.

TemoBoil 3dexT XuMUUYECKOW peakiuh, TEPMOXUMHYECKHE YpaBHEHMs, HK30- U
SHJOTEPMUUYECKHE peakiuu. TOIIMBO: yroib W MeTaH. 3arps3HEHUE BO31yXa, YCUICHHUE
MapHUKOBOTO 3 QeKTa, pa3pylieHre 030HOBOT'O CIIOS.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHre Bogopoa B mpupoe, puandeckue
1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI moydeHus. Kuciorer u comnm.

Mousipablii 00BEM Ta30B. PacuéThl MO XUMHUYECKUM YPaBHEHUSM.

®usnyeckue cBoicTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelieHHble u
HEHACBIIICHHBIE PacTBOpPbL. PacTBOpHMOCTh BellecTB B Boje. MaccoBasi J0Jsi BELIECTBAa B
pactBope. XuUMHUYECKUE CBOWCTBA BOJbI. OCHOBaHUsA. Poib pacTBOPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B Ipupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuid. Oxcunpl. Kiaccudukanus OKCHAOB:
coJieoOpasyroriue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
okcu0B. duznyeckue U XMMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: HIENOYM M HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiatypa ocHoBanuil. ®Pu3znueckue M XHUMHUYECKHE CBOMCTBAa OcHOBaHMU. I[lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus kucinor. Homenknarypa kuciaor. @u3nueckue ¥ XUMHUECKUE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekerona. [lonyyenue kucior.

Cosmu. Homenkiarypa coneil. @usndeckrue U XuMU4Yeckue cBoiicTBa cosei. [lomydenue
coJei.

['eneTndeckas CBs3b MEXy KJacCaMl HEOPTaHUYECKUX COSIMHECHUIM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEZeNIEHUE COJepKaHusl KUCI0poJia B BO3yXe, MOIyYeHUE, coOupaHue,
pacrmo3HaBaHHe M HM3y4Y€HHE CBOMCTB KHCIOpOJa, HAONIOJIEHHE B3aMMOICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHUS U MPEKpAIEHUs TOpeHus (Imoxapa), O3HAKOMJICHUE C
oOpa3iamMu OKCHJIOB U OITUCAHKE X CBOKCTB, TIOJyYeHHE, COOMpaHue, paclio3HaBaHUE U U3YUCHHE
CBOICTB Bojopoaa (ropeHme), B3auMojaercTBue Boaopoaa ¢ okcuaom meau (II) (Bo3mokHO
UCIIOJIb30BaHUE BUJEOMATEpUasoB), HAOIOJEeHHE OOpa3loB BELIECTB KOJIWYECTBOM | MOIb,
UCCIIEIOBaHUE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C Pa3IMYHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [0JIEW pPacCTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOABI C MeTaljaMH (HaTpUeM M KalbllieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEPHAIIOB), UCCIENOBaHHe 00pa3l0B HEOPTraHMYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
Ha0II0JIeHNe M3MEHEHMsI OKPACKM WHJWKATOPOB B pPacTBOpax KHCIOT WM IIENOYEH, U3ydeHUE
B3auMozeicTBus okcuaa menu (II) ¢ pacTtBopoM cepHO KUCIOTHI, KUCJIOT C METaJIaMH, PEaKIIHi
HEWTpanu3aluu, MoJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METaJljia APyTHUM
W3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ady N0 TeMme «BakHeillue Kiacchl
HEOPTraHUYECKUX COCTMHCHUIN.

IHepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos /1. U.
MenpeneeBa. Ctpoenne aToMoB. XuMudeckasi cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTE/ILHbIE
peakuuu

[TepBble MOMBITKY KIACCU(PUKAIIUU XUMUYECKHX 3JIeMeHTOB. [[oHsATHE O TpyNmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMENbHBIE METAJUIbI, TAIOT€HbI, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpPBIE 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux osaemeHtoB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmbl [lepuogudeckoid CHCTEMBI
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. Duznueckuid CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. M30T0mBI1. D51eKTpOoHbI. CTpOEHNE 3JIEKTPOHHBIX
obonouek aromMoB TmepBeix 20 xuMudeckux osnemeHToB Ilepmonmueckoit cucremsr . U.
MenneneeBa. XapakTepucTUKa XMMUYECKOTO 3JI€MEHTa MO €ro nojoxkeHuto B Ilepuoamueckoit
cucteme J[. 1. Menaeneera.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.



3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISl pa3BUTUs HayKu U npakTuku. J[. 1. MenaeneeB — y4€Hblil U IpaKJaHHH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETIOJISIpHAS) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMUUYECKHUX JIEMEHTOB. lOHHAst CBSI3b.

Crenens okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Ipoiiecchl okucieHus
Y BOoCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YCHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCHUAA
LMHKA C PacTBOpaMU KHCIOT M IIEJI0Yel, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (fOpeHHE, PEaKIUU Pas3IoKEHUs, COSIUHEHHUS).

Meosicnpedmemmbnie cea3u

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU M3YYCHUH XUMHH B 8 KJIacCe€ OCYIIECTBIISIETCS
gepes UCT0Ib30BaHNE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MTOHITHIA, TAK U TIOHSATHH, SBJISFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61ure ecTecTBEHHO-HAYyYHbIE TOHATHS: HAyYHBIH (haKT, TUIIOTE3a, TEOPHS, 3aKOH, aHaJH3,
CUHTE3, Kiaccu(uUKaIus, MEePUOJAUYHOCTh, HAOIIOJECHUE, SKCIEPUMEHT, MOJICTUPOBAHHE,
HW3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®u3nka: Marepus, aroM, D>JEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PaMOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TeJO, O0BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, a3, (PU3WUCCKUE BEIUYHHBI, SAUHHUIIBI M3MEPECHUS, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJNbTAaThl OCBOCHMS IPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUT'alOTCA B XOJ€ O6y‘IeHI/I$I XUMHHU B CAUHCTBC yqe6H0171 U BOCIIUTATEIbHOMU ACATCIIBHOCTHU B
COOTBCTCTBUH C TPpaaAUIIMOHHBIMHA pOCCHfICKHMI/I COLMOKYJIbTYPHBIMU u AYXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMHU, MPUHATBIMU B OOIIECTBE MpaBUIAMH U HOPMaMU MOBEICHUS U
CHOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMANTU3ALIMN 00yUYaOIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIECHHOCTHBIX OPHEHTAlMH U paCHIMPEHHUE OIbITa JEATENILHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoOTHYECKOT0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOLICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUI0, TOHMMAHUS 3HAUeHUs XUMHYECKOW HayKH B JKM3HH COBPEMEHHOrO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OPMALUEH O MepeaoBBIX AOCTHKEHHSIX M OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSIX 00 yCTpPOHCTBE
MHUpa U 00IIECTBa;

2) rpaskAaHCKOro BOCIUTAHHUS:

MPEJICTABICHUST O COLHUAIBHBIX HOpPMax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHUBCEC, KOMMYHI/IKaTHBHOﬁ KOMIICTCHTHOCTHU B 06HICCTBGHHO HOJ’IG3HOI>'I,
y4eOHOUCCIIEIOBATEIbCKOW, TBOPUECKOW W JAPYTrMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOi COBMECTHOM AEATENbHOCTU IPY BINOJIHEHUH Y4eOHBIX, TO3HABATENbHBIX 33/1ad,
BBIMOJIHEHUM XMMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHMS K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B IMPOLECCE STOM y‘~I€6HOI\/’I ACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEACHUEC U ITIOCTYIIKU CBOUX TOBapI/IHIGI\/'I C IMO3UIMH HPABCTBCHHBIX M ITPABOBBIX
HOPM € y4€TOM OCO3HAHUS MOCJIEACTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOI0 NO3HAHMA:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BELIECTBE M  XUMHYECKOM  peakiuu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIIOLIUE OCHOBY I
MOHUMAaHMsI CYIIIHOCTH HayYHOW KapTUHBI MUPA, TIPEJICTaBIECHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS IPUPO/IBI, B3aUMOCBS3AX YellOBeKa ¢ MPUPOAHOM cpesoi, O PO XMMHM B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

IMMO3HAaBaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIO0JIYUYCHHEC HOBBIX 3HaHUHA 10 XUMHWU,
HEOOXOAUMBIE Uil OOBSCHEHHMS HaOJI0JaeMbIX IPOLECCOB U SBJICHMH, MO3HABATEIbHOM,
MH()OPMAIIMOHHON U YUTATENLCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHLHON PaboThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOMN JUTEPAaTypOM, JOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(POPMAITMOHHBIX TEXHOJOTHIA;

WHTEpPEC K OOYYEHWIO W TO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa3oBaHMIO, IPOSKTHONH M HCCIEI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00yUYeHUS B AaJbHEHIIEM;

4) popmMupoBaHHS KYJIbTYPbI 310POBbS:

OCO3HaHUE [ICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBBIH 00pa3 JKWU3HMU, OCO3HAHUE TOCIEICTBUN M HENPHUITHE BPEAHBIX MPHUBBIYEK
(ymoTpebyieHust ajakorojsi, HaApKOTHKOB, KypEHHs), HEOOXOIUMOCTH COOIIOIACHHMS



MpaBWII O€30MACHOCTH IIPU OOPAIIEHUU C XUMHUUYECKUMU BEIIECTBAMU B OBITY M PEATbHOUW KHU3HH,

5) TpynoBOro BocnuTAHUA:

MHTEpPEC K MPAKTHUYECKOMY MU3Yy4EHHUIO MpodeccHil U TpyJa pa3iuyHOro poja, yBaxeHHe K
TPYJly ¥ pe3yJibTaTaM TPYA0BOM JI€ATeIbHOCTH, B TOM YHCJIE HA OCHOBE TPUMEHEHUS IPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BBIOOP WMHIUBUAYATBHOW TPACKTOPUU MPOIOIDKEHHS
o0Opa3oBaHHs C Yy4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB W TMOTPEOHOCTEH, YycCHemHoW MpodecCHOHANbHON MAeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUM, TOTOBHOCTH aJIAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JI0TMY€eCKOT0 BOCIIMTAHMSI:

IKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMs, MOHUMAaHUE LIEHHOCTH 370pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMYy U TCHUXMYECKOMY 3I0POBBIO,
OCO3HaHUE IIEHHOCTU COOJIIOICHUS TIPABMIJI OE30MaCHOTO MOBEAEHUS IPpU PabOTE ¢ BEIIECTBAMHU,
a TaK)KEe B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4YaeMble MPU U3YUCHUU XUMUH, JJI PEIICHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH NPUPOJHON CPEAOW, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYpPbI, OCO3HAHUS TI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus
MIOCPEICTBOM METOJ0B XMMHUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBAaTbCS UM B
[M03HABATEIbHOW, KOMMYHUKATUBHON U COLIMATIbHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeranpenMeTHBIX pPe3yJbTAaTOB BBIACISAIOT 3HAYUMBIC IS (HOpPMHpPOBAHUS
MHPOBO33pEHHUs OOILIeHAYYHbIE TOHATUA (3aKOH, TEOpHUs, MPUHLUII, TUIIOTE3a, (DAaKT, cucTema,
MPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPBIE HUCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 3TUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LIETTIOCTHOW HAay4YHOW KapTUHE MHpA, U YHHBEPCAJIbHbIE yueOHbIE NEeWCTBUS (TMO3HABaTEIbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), KOTOpble 00OecrneynBaroT (HOpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJbLHbIE YYeOHbIE J1eiicTBUS

ba3oBble Jlornueckue necTBUs:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU 3HAHUM:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIIEIATh UX XapaKTepHbIE IPU3HAKH, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMH TOHSTHSIMHU), WCIIOJIB30BATh TMOHATHUS JUIsI OOBSCHEHMS OTIEIbHBIX
(hakTOB U SIBICHUH, BRIOWPATh OCHOBAHUS U KPUTEPUH I KJIacCU(DHUKAITNN XUMHYECKUX BEIIECTB
U XUMUYECKUX PEaKIUi, YCTaHaBIUBATh MPUYWHHO-CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
W3YYCHHsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIyKTUBHBIC, IEAYKTUBHBIC, MO AaHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKJIFOUEHHUS;

yMEHHE TPUMEHATHh B MPOIECCe MO3HAHUS MOHATUS (MPEAMETHBIE U METApPeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOIB3yEMblE B XHUMHH, MPEOOPa3OBBIBATH IIHPOKO
MPUMEHSAEMbIE B XUMHHU MOJEJbHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ 3JIEMEHTA),
XuMH4Yeckas ¢GopMylia W ypaBHEHHE XUMUYECKOW peakluu — TpU pelIeHHH Yy4eOHO-
MMO3HABATENBHBIX 33124, C yIETOM dTUX MOJICIIbHBIX ITPEICTABICHUH BBISBIISATh H XapaKTePHU30BaTh
CYIIIECTBEHHBIC TIPU3HAKHN U3yUaeMbIX 00BEKTOB — XUMUUYECKHUX BEIIECTB M XUMUUICCKUX PEAKIIH,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, IPHUYUHHO-CICJACTBCHHBIE CBS3W W TIPOTHBOPEYHS B
M3y4aeMbIX MPOIECcaxX U SIBICHUSIX.

Ba3zoBrbIe ucciienoBarejnLcKkue JeHCTBHA:



YMEHHE HMCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTa IMO3HAHMS, a
TaKKe B KauyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMbIX CYXKICHUMH;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEACHHUIO YUYEHHUYECKHX
HKCHEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOA0M MPOIecca, CAaMOCTOSTENILHO MPOTHO3UPOBATH €T0
pe3ynbTar, GopMmynupoBaTh OOOOLICHHS U BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIIbITA,
UCCIIeIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Paborta ¢ nndopmanmeii:

yMEHHE BbIOUPaTh, AHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUJIOB
1 GOpM IpesICTaBICHHS, TOJy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB (Hay4HO-TIOIYJISIpHAs JIUTEpaTypa
XHUMHUYECKOT0 COJIepKaHusl, CIIpaBOYHbIe TocoOus, pecypchl IHTepHeTa), KpUTHUECKH OLICHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpe WH(POpMAINU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHSI YI€OHBIX U TIO3HABATEIFHBIX 3a/1a4
OnpeAeNnéHHOro THIA, NMPUOOpPETeHHE OMmbITa B OOJACTH HCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTHH, OBIAJEHUE KYJIbTYPOM aKTUBHOI'O UCIOJIb30BAHUS Pa3INUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OPMY IPEICTABICHHS
nHbOpPMAMY W WLIIOCTPUPOBATh pEIIacMble 3aJadyd HECIOKHBIMH CXEMaMH, JuarpaMMaMHu,
npyrumu popmamu rpaduKu U UX KOMOUHAIUSMU;

YMEHHE HCIOJIb30BaTh W AHAJIU3UPOBATH B IpOLECCE YYEOHOH M HCCIEA0BaTEIbCKOM
JEeSTeIbHOCTH UH(POPMAIIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X03sIIICTBa M TpaHCHIOPTa
Ha COCTOSIHUE OKPYXKarolel TPUPOJHON Cpebl.

KoMmyHnKaTHBHBIE YHHBEpCAJbHbIE Y4eOHbIe 1eliCTBUSA:

YMEHHs 3aJlaBaTh BOIPOCHl (B XoJe Auanora W (WIM) JUCKYCCHM) IO CYLIECTBY
oOcyxgaemMoil TeMmbl, (OpPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHUS MPEJCTABIATh MMOJTYUYEHHBIE PE3YyIbTaThl MO3HABATEIBHON JEATENBHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaTh IPE3CHTALNI0 pe3yJlbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIepUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpaTOpHON pPAOOTHI MO HCCIEIOBAHHIO CBOMCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUsI Y4eOHOrO COTPYJIHUYECTBA CO CBEPCTHMKAMU B COBMECTHOW MO3HABaTEIbHON U
HCCIIEIOBATENbCKON JIEATEIbHOCTH NPU PELIEHUH BO3HHUKAIOUIMX Mpo0JieM Ha OCHOBE y4éra
OOIIMX HMHTEPECOB M COTJIACOBAHMSI TMO3HIMI (0OCYX)ICHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBD», KOOPJUHALIMS COBMECTHBIX JIEUCTBUI, ONpeesieHne KPUTEPUEB IO OLIEHKE KauecTBa
BBHITIOTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIC YHMBeEpPCAJbHbIE YUeOHbIE 1CHCTBHSA:

YMEHHE CAMOCTOSATEIBHO ONPENEIATh LN IEATEIBHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIHMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESITENBHOCTb, BBIOMPATH
Haunboee Y peKTUBHBIE CIOCOOBI pelIeHUs yUeOHbIX M ITO3HABATENBHBIX 33/1a4, CAMOCTOSATEIBHO
COCTaBJIATh WJIA KOPPEKTHUPOBATH MPEIJIOKEHHBINA AJITOPUTM JICHUCTBHI IPY BBITIOJIHEHUH 33]IaHUI
C y4éTOM TNOJy4YeHHUs HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEIIEeCTBAX M PEaKLusX,
OLICHMBATh COOTBETCTBUE MOJIYUYEHHOIO PE3yJIbTaTa 3asBJICHHOM 11€JIM, YMEHUE HCIOIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, IIPE/AJIaraéMbl€ B YCIOBUU 3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJIbTAaTOB 110 OCBOCHHUIO 00S3aTENBbHOTO COJAEpIKaHUS,
YCTQHOBJICHHOTO JIaHHOW (enepanbHOil pabodeld mporpaMMoM, BBIIENAIOT: OCBOCHHBIC



06y‘-IaIOH_[I/IMI/ICSI HAay4YHBIC 3HAHWA, YMCHUA U CIIOCOOBI IIeI\/'ICTBI/II\/'I, BUObI ACATCIBHOCTHU IIO
IMOJIYUYCHHUIO HOBOI'O 3HAaHUA, €TI0 UHTCPIPCTALUH, Hpeo6pa3013aHI/H0 W IIPUMCHCHHIO B PA3JIMYHBIX

y4eOHBIX ¥ HOBBIX CUTYaIUSX.
K xonmy obOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE IOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHMYECKUX IOHSATUN: aTOM, MOJIEKYJA, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeChb (OJHOpOJIHAs H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJsIpHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI MAacca, MAaCCOBAsl A0JIs1 XUMHUYECKOT0 3JI€MEHTA
B COCAWHCHHWH, MOJSIPHBIH 00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl PeaKIus, KIIacCU(UKAIIHS
peakLMil: peakiuy COeIMHEHUS], PEaKLIMK Pa3JI0KEHHUs, PEAKLUU 3aMELIECHUs, pEaKIu1
o0MeHa, 9K30- U SHIOTEPMHUUECKUE PEaKIUH, TEIUIOBOUN 3P deKT peakiuu, Sapo aToMa,
DIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTa b, PagUyC aromMa, XHUMHUYECKas CBS3b,
MOJISIpPHAsE M HEMOJspHas KOBAJIGHTHAs CBS3b, MOHHAsA CBS3b, WOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi J10JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPALIKs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHATH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MIPEBPAICHUI;

UCIIOJIb30BaTh XMMHYECKYK) CHMBOJIMKY JJISi COCTaBi€HMsSI (OpPMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTNpEeNATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, MPUHAAIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opMmyiaMm, BHJA XUMHUYECKOH CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAHUYECKUX COSTUHEHUSIX;

packpbiBaTh cMbIicha Ilepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHUMAaHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XHUMHUYECKHUX AJIEMEHTOB OT HX
nonoxenuss B Ilepumonnueckoid cucreme, 3aKOHOB COXPAHEHUS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaJIpo;

OMHUCHIBATh W XapakTepu3oBaTh TaOauuHyro ¢opmy [lepuoanueckoil CUCTEMBI
XUMHYECKHX DJIEMEHTOB: pa3jNuaTh MOHATHUS «IJIaBHAs MOArpymnmna (A-rpymma)» u
«nobounas mnoarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOIBI, COOTHOCHUTH
0003HaueHus1, KOTOpble UMeloTcs B Tabnuie «llepuoauyeckas cucreMa XUMHUYECKUX
sanemeHToB [[. 1. MenneneeBa» ¢ UMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB W 3apsja  sapa, OOIee YHCIO DJIIEKTPOHOB U
pacrpeziefieHue X M0 IEKTPOHHBIM CII0SM);

KJIacCU(PUITUPOBATh XUMHYECKUE AIIEMEHTHI, HEOPTAHUUECKHE BEIIECTBA, XUMUUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, MOATBEpP)KJAas  OINHWCAaHWE MpPUMEpPaMU  MOJEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIuu;



IPUMEHATh OCHOBHBIE ONEpAallMd MBICIUTEIbHON AEATENIBHOCTH — aHAJIM3 U CHHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTU3AUI0, KIACCU(DUKALINIO, BbISIBICHHE MPUUYUHHO-
CJIEZICTBEHHBIX CBsI3€H — JUIsl M3y4eHMsI CBOWCTB BEIIECTB M XUMHYECKUX DPEaKLUH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOJI0JICHNE, U3MEPEHNE, MOACITHUPOBAHNUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

ClleZloBaTh IIpaBUJaM IOJb30BAHUS XMMHUYECKOH MOCYyIOM M J1abOpaTOpHBIM
00OpyI0BaHHEM, a TaKXe IpaBUIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSAMHU I10 BBIITOJHEHHIO J1a00PaTOPHBIX XMMUYECKHUX OIBITOB I10 OJYYEHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOpPOJA M KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U IPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI IO Paclo3HaBaHUIO PACTBOPOB LIEJIOYEH U
KHCJIOT C HOMOILBIO MHIMKATOPOB (JTaKMYcC, (heHOAPTaIeHH, METUIOPAHXK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KUIACC

KoaudecTBO 4acoB

Ne HanmeHnoBaHue pa3iesioB u JyiekTpoHHBbIE (LM (POBHIE)
n/n TeM MPOrpaMMbl Bcero Koutpossusie TpakTuyeckue oOpa3oBaTesibHbIE pecypchl
padoThbI padoThbI
Pa3znea 1. IlepBoHayajibHble XUMHYECKHE TIOHATHS
XuMus — BaxkHas 00J1acTh
L1 €CTCCTBO3HAHUS U 5 0 ) bubmnoreka LIOK
MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeoBeKa
12 BemectBa u xumnueckue 15 1 0 bubmnoreka LIOK
peaxkuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasnen 2. Baxneiinue npeacraBuTe/ M HEOPraHMYECKUX BelECTB
21 Bosznyx. Kucnopon. [lonarue 6 0 0 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [lonsitue o kucnorax g 0 1 bu6nmmoreka [IOK
M COJIIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIE KJIacChl 1 | | bu6mmoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pazpnen 3. [lepuoanyecknii 3axon u [lepnoanueckas cucrema xumnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcum[



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

[Tepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

bu6mmoreka [IOK

3.1 7
XUMHYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
XuMHUecKas CBA3b. BuG 110K
noImoTeKa
32 0] - 8
KHCITHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKIIUU
bu6mmoreka [IOK
14 15
TOTO 1O pasacty https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68
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INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 1yacoB DJIeKTPOHHBbIE
Ne Mara nu@pposbIe
Tema ypoka Konrposbnublie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl

IIpeamer xumuu. PoJjib XUMUU B )KU3HU

1 pel 1 0 0 https://m.edsoo.ru/7efb3c3c
yesoBeka. Tena u BemecTsa

2 ITonsaTue o MeToax NO3HAHUA B XUMHUH 1 0 0 https://m.eds00.1ru/9f459¢9a
[IpakTuueckas padora Ne 1 «IIpasuiia

ab0ThI B 1a00paTOpUU U MPUEMBI

3 P PaTop P 1 0 0 https://m.edsoo.ru/ab2a57cb
oOparnieHus ¢ 1a00paToOpHBIM
000pyI0OBaHHUEM»
UYuctele BenecTBa U cMecu. CriocoObl

4 B . 1 0 0 https://m.edsoo.ru/8dffecad
pazzeneHusi cMecen
[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYUCTKU 1 0 0 https://m.edsoo.ru/d9adcf25
MTOBapEHHO COJN)»

6 ATOMBI 1 MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/434a3592
XHUMHYECKHUE DJIEMEHTHI. 3HAKU

7 1 0 0 https://m.edsoo.ru/3a97{7e6
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB
[IpocTele u Co)KHbBIE BelllecTBa 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckasi popmyrna. BaneHTHOCTb 1 0 0 https://m.edsoo.ru/3adc28cl
aTOMOB XMMHYECKHUX 3JIEMEHTOB

11 OTHOCHUTEBHAS aTOMHAS Macca. 1 0 0 https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

OTtHOCHUTENBHAS MOJICKYJIsIpHas Macca

12

MaccoBas 0151 XUMHUYECKOT0 dJIEMEHTa
B COCAMHCHUU

https://m.edso00.ru/95bcb&f5

13

KommuectBo BemecTBa. Mosib.
MomnsipHast macca

https://m.edsoo.ru/668edb4a

14

dusnyeckue 1 XUMHUYECKHE SIBIICHHA.
Xumudaeckas peakuusa

https://m.edsoo.ru/8b878fcf

15

HpI/ISHaKI/I " YCJIOBHUA ITPOTCKAHU A
XUMHNYCCKHUX peaKI_[I/Iﬁ

https://m.edso00.ru/84214963

16

3aKOH COXpaHEHUS MacChl BEILIECTB.
XHAMHYECKUE YPABHEHUS

https://m.edsoo.ru/aalc152d

17

BrlunciaeHus KoJIM4ecTBa, MacChl
BEIIECTBA 10 YPAaBHEHHUSIM XUMHUECKUX
peakiuit

https://m.edsoo.ru/b1656492

18

Krnaccudukanus XuMHYECKAX pPeaKIui
(coenuHEeHUsI, pa3NOKEHUS, 3aMEIICHHUS,
oOMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIIoNeucT. O6001IeHNE U
cucTeMaTHu3alus 3HaHu|

https://m.edsoo.ru/213bbeaf

20

KonTponbnas padota Nel o teme
«BemecTBa 1 XUMHUYECKHE PEAKIIUIDY

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmech rasos. Cocras
Bo3ayxa. Kucinopox — aneMeHT n
mpocrtoe BemecTo. O30H

https://m.edsoo.ru/237315¢cf

22

duznyeckre 1 XUMHUYECKHUE CBOUCTBA
KHCIopo/ia (peakinu OKUCICHHUSI,
ropenue). [lonarue o6 okcuagax

https://m.edsoo.ru/67245d2f



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

23

Crioco0bl MOJTy4YEeHHUs KHCIIOpOo/ia B
1abopaTOpUH U MPOMBIIIEHHOCTH.
[TpumeHeHHe KUCIOpOaa

https://m.eds00.ru/896247¢cb

24

TennoBoii 3G HEeKT XUMHUIECKOM

pC€aKkuuu, MOHATUEC O TCPMOXUMHUYCCKOM
YPaBHCHHUH, 3K30- U SHAOTCPMHUYCCKUX

peakiusIx

https://m.edsoo.ru/4d71febb

25

TomuBo (HedTh, yroiabs U METaH).
3arps3HEeHne BO3AyXa, CIOCOOBI €T0
MPeAOTBPAILICHHS

https://m.edsoo.ru/62a61752

26

[TpakTuyeckas padora Ne 3 o Teme
«ITomydenue u cobrpanue Kucaopoaa,
M3Y4YEHUE €ro CBOMCTB)»

https://m.eds00.ru/329545¢9

27

Bonopon — anemeHT u npocroe
BellecTBO. Haxoxnenue B npupojie

https://m.edso0.ru/2325645f

28

dusnueckue 1 XMMHUYECKUE CBOWCTBA
Bosopoza. [IpuMeHeHne Boiopoaa

https://m.edsoo.ru/ae9eb4bs

29

IloHsTHE O KMCIOTAaX M COJAX

https://m.edsoo.ru/d743bf8d

30

Crioco6sI moTydeHust BOAOPOia B
nabopaTopuu

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas padora Ne 4 o teme
«Ilomyuenue u cobupanue BogOpoaa,
U3yYEHHUE €ro CBONCTB

https://m.edsoo.ru/37a3324a

32

MossipHblii 00bEM Ta30B. 3aKOH
ABorazpo

https://m.edsoo.ru/714a252d

33

Brrunciienus o0béMa, KOJIU4YecTBa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA W 00BEMY

https://m.edsoo.ru/25858514



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

34

Boruncnenus 006EMOB ra30B 110
YPaBHEHMIO PEAKIIUU HAa OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUH Ta30B

https://m.edsoo.ru/ae3d2633

35

dusnueckre U XUMHYECKUE CBOMCTBA
BOJIEI

https://m.edsoo.ru/272b514c¢

36

CocraB ocHoBaHui. [ToHsaTue 00
HHAUKATOpAX

https://m.edsoo.ru/3d2634ef

37

Bopna kak pactBopurenbs. HacbllieHHbIE
Y HEHACBHIIIEHHbIE pacTBOPbI. MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE

https://m.edsoo.ru/2b19b4el

38

[TpakTryeckas pabora Ne 5 o Teme
«ITpuroroBiieHue pacTBOPOB C
onpeaeIEHHON MacCOBOM JoJiei
PacTBOPEHHOTO BEILLIECTBA»

https://m.edsoo.ru/9f55a219

39

KonrtponsHas padora Ne2 mmo teme
«Kucnopoa. Bogopoxn. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxcupsl: cocTaB, KIaccupuKaus,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TonydyeHne u XMMUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCHIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHus: COCTaB, KiacCu(UKaIu,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[TonydyeHue u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/eb3b238b

44

Kucnotsl: coctas, knaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

HOJ’Iy‘IeHI/IC 1 XUMHYECKHE CBOICTBA

https://m.edsoo.ru/d2cc4664



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664

KHCJIOT

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTyYeHUs, XUMUUECKHE
CBOMCTBA

https://m.edsoo.ru/66bad57a

47

[IpakTuueckas padora Ne 6. Perienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COEIHEHUI

https://m.edsoo.ru/ef5f5b6d

48

I'eneTmueckas CBI3b MCKAY KJ1acCaMU
HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/3eatb436

49

O06001IeHYE U cucTEeMAaTU3alUs 3HAHUN

https://m.edsoo.ru/aedf982e

50

KonTponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHnin"

https://m.edsoo.ru/53e93cf2

51

HepBHe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I
XUMHYECKHX dJIeMeHTOB. IloHsaTue o
rpynmnax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/45¢b955f

52

[Tepuonnueckuii 3aKOH 1
[Tepuoanueckas cucreMa XUMHUECKUX
anemenToB /1. . Meneneena

https://m.edsoo.ru/acfe3f3c

53

[Iepuonsl, rpynmnsl, HOArPYyIIbI

https://m.edsoo.ru/dd7cc851

54

Crpoenue aromoB. CocTaB aTOMHBIX
saep. M3oTonsl

https://m.edsoo.ru/b34e51bl

55

CtpoeHue 31eKTPOHHBIX 000JI04eK
aToOMOB a5ieMeHTOB [lepuoanaeckoit
cuctemsl [[. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTepucTuKa XUMUYECKOT O
JJIEMEHTA T10 €T0 MOJIOKEHUIO B

https://m.edsoo.ru/3627afb4



https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4

[Tepuoanueckoii cucreme /. U.
Meunneneesa

3nauenue [lepuoguyeckoro 3akoHa Jist
pa3BuUTHs Hayku U npaktuku. /1. 1.

57 L https://m.eds00.ru/83762e95
MenaeneeB — y4€HbIM, NEAATOT U
rpaXXTaHUH
PesepBubIil ypok. O000MIEHNE U
58 CI/ICTEM&TI/IBZ pI/IiI 3HAHUHU / Eubmorexa HOK
. I https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepodHas pabora
KontponsHas padora Ne4 o teme
59 «Ctpoenune atoMa. XuMu4decKas CBI3bY / bubmmorexa [IOK
R N ' https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHas pabota
60 QHGKTPOOTPHHaTeHBHOCTB aTOMOB https://m.eds00.1ru/2667a766
XUMHUYECKHUX AJIEMEHTOB
61 HMonnas xumnueckast CBSI3b https://m.eds00.1ru/2628cf49
KosanenTHas mmo a ecKa
62 BAJICHTHAA TOILIPHAA XHMITIECKAA https://m.edso0.ru/67tb6476
CBS3b
K
63 OBAJICHTHAs HEMOJIIPHAs XUMHUYECKast hitps://in.cdsoo. /3266211
CBA3b
64 CreneHpb OKUCIEHUSA https://m.edsoo.ru/fe73b9dc
65 OKUCIINTEIHFHO-BOCCTAHOBUTEIIHLHBIE hitps:/m.cdsoo.rw/66562d2d
peaxiuu
66 OKHUCIIUTEIN U BOCCTAHOBUTEIIN https://m.edsoo.ru/eb264264
O00011IeHre 1 cucTeMaTh3alus 3HaHUH
67 1o Teme «Ctpoenue atoma. XUMHUYECKast https://m.edso0.ru/62539d2c
CBSI3bY»
O0001IeHEe U cUCTEMATH3a 3HAHUN
68 THCHHE H CHCTEMATHSATIHA SHAHIH https://m.edsoo.ru/c8769b1b

3a Kypc 8 Kiacca
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HHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJIBHON ITPOT'PAMMBI

8 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepsieMoro .
pesy:IbTaTa o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKUE TTOHITHS)
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSTHUNA: aToM, MOJEKyIa,
XUMUYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOHAS M HEOJHOPOIHAsS), BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAas W
MOJICKYJISIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHAas Macca,
1.1 MaccoBas JI0JII XMMHYECKOTO 3JIEMEHTa B COCIMHCHHH, MOJISIPHBIA 00BEM,
XUMUYECKasg peakius, KiacCU(pUKAIUs pPEaKUuid: peakiuud COCIUHECHUS,
peakuu pPa3joKCHUsI, PEaKIUU 3aMEIICHHS, PEeakluhu OOMEHa, JK30- U
SHAOTEPMUUYECKUE PEAKIIUH, TEINIOBOM 3(PPEKT peakinu, pacTBOpP, MaccoBas
JIOTISl BelllecTBa (MPOIIEHTHAs: KOHIIEHTPAIs1) B pacTBOpe
12 WUTIOCTPUPOBATh  B3aMMOCBS3b  OCHOBHBIX XHMHUYECKHUX TOHATHH U
' MIPUMEHATH 3TU MOHATHS IPU OMMCAHUM BEIIECTB M UX MPEBPAICHHI
13 MCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (POPMYII BEIIECTB
' Y ypaBHEHUN XUMHUYECKUX pEaKIui
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHWsS MacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs1, 3aKOHa ABOTaIpO
1.5 OTIPEIEIATH BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSAMHEHHSIX
L6 KJIacCU(UIIUPOBATh ~ XUMHUYECKHE pEaKkIuu (M0 YHUCIy MW COCTaBy
' YYacCTBYIOIINX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY Y DEKTY)
1.7 BBIYUCIISITH OTHOCUTENHHYIO MOJIEKYJISIPHYIO I MOJISIPHYO MacChl BEIIECTB
13 BBIYHCIISITh MAcCCOBYIO JIONIIO XHMHYECKOTO OJJIeMeHTa 1o (opmyre
' COCOUHCHMUS,
1.9 BBIYHMCIISITH MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE
110 MPUMEHSTh E€CTeCTBEHHOHAYYHBIE METOJbI TIO3HAHHWS — HAOIIOIEHHE,
' U3MEPEHHE, MOACIIUPOBAHNE, YKCTIEPUMEHT (pEaJIbHBIN M MBICIICHHBIH )
2 [To Teme: «BaxHeliime npeIcTaBUTENN HEOPraHUYECKUX BEIIECTBY




2.1

PACKpBIBATH CMBICII OCHOBHBIX XWUMHYCCKUX MMOHSTHH: OKCHJ, KHUCJIOTa,

OCHOBAaHUE, COJIb

22

ONpPENENIATh  NPUHAMJICKHOCTh  BEUIECTB K  ONPENENEHHOMY  Kjaccy

COoeMHEHUI 10 popMynam

23

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HCOPraHNM4YCCKUEC BCIICCTBA

24

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIXKIasi OMHCAHUE MPUMEPAMU MOJEKYJSIPHBIX

YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.5

IIPOrHO3MPOBaTh CBOWMCTBA BEILECTB B 3aBUCUMOCTH OT UX Kauye€CTBEHHOIO
COCTaBa, BO3MOKHOCTM IIPOTEKaHUS XMMMYECKMX IIPEBpAlICHUM B

PAa3JIMIHBIX YCIIOBUAX

2.6

CJIEJIOBATh MPaBUJIAM ITOJIB30BAHMS XUMUYCCKOW MOCYI0N U 1a00paTOPHBIM
o0opy/soBaHUEM, a TakKe IMpaBWiIaM OOpalleHUus C BElIeCTBAMHU B
COOTBCTCTBHUH C MHCTPYKIHAMMU I10 BBIITOJIHCHHUIO ﬂa6opaT0pH1)1x XUMHUYCCKUX
OTIBITOB IO MOJTYYCHHUIO U COOMpPAHUIO Ta3000pa3HbIX BElIeCTB (BOAOPOAA U
KHCJIOPO/Ia), TPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHON MAacCOBOM JIOJIEH
pacTBOPEHHOTO  BEIIECTBA, IUIAHMPOBATh W MPOBOJUTH XUMHUYECKHE
SKCIIEPUMEHTHI 110 PACMO3HABAaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C

MIOMOIIBI0 MHJIMKATOPOB (JakMyc, (heHOIPTaNCHH, METUIOPAHXK U

TpyTHUE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH

ITo Teme: «Ilepnognuecknii 3akoH u lleproanyeckas cucreMa XUMUYECKAX
snemeHToB /. U. MenneneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.

OKUCIIUTEIIEHO-BOCCTAHOBUTEILHEIC PCaKkmnmn»

3.1

PaCKpbeIBaTb CMBICIT OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: AApO aroma,
3HCKTpOHHLIfI clioit aToMa, aTOMHasd Op6I/ITaJ'H>, paanycC atoMa, XUMHUYCCKasa
CBs3b, IoJIApHas n HETMOoJIsIpHAad KOBaAJICHTHAaA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, MOHHAA CBsA3b, WOH, KAaTWUOH, AHHWOH, CTCIICHb

OKHUCJICHUA

32

KJ'IaCCI/I(I)I/II_[I/IPOBaTB XUMHWYCCKHUEC DJICMCHTHI

3.3

OIMCHIBATh U XapaKTepu30oBaTh TabmuuHyto Gopmy Ilepuonuueckoil cucremsl
XUMHYECKUX DJJIEMEHTOB: pa3iuyaTh TMOHSATHS «IJIaBHAasg MOATpYyIa
(Arpynma)» u «nobouHast noarpynna (brpymmna)», «Masmbie» U «O0IbIIIe)

TIePHUOIBI




packpeiBate  cMmbici  Ilepuonmueckoro  3akona M. Menneneesa:

34 JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOAMYECKON 3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX IMoJokeHus B [lepuoaudeckoit cucreme
COOTHOCUTH 00O3HAYCHUS, KOTOPbIe UMEIOTCs B Tabmuie «llepuogmueckas
cucremMa xuMuueckux diemeHTtoB J[.MI. MeHneneeBa» ¢ UYHCIOBBIMH

35 XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sAnpa, oOINee YWCI0 DJEKTPOHOB M paclpeielieHHe Hux 10
AJIEKTPOHHBIM CIIOSIM)

3.6 OTIPEIENIATh CTENICHb OKUCIICHHS DJIEMEHTOB B OMHAPHBIX COSTMHEHUSX

37 ONMpeAeATh BUA XHUMHYECKOHW CBSI3M (KOBAJGHTHAas W HWOHHAs) B

HCOPTraHNYCCKUX COCAMHCHUAX




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

HepBOHa‘-IaJIBHBIe XUMHNYCCKUC IIOHATHUA

1.1

[Ipenmer xumuu. Poiap XMMUM B )KM3HM 4YeJIOBEKa. XUMUS B cUCTeMEe HayK. Tena u

BelecTBa. GU3NUECKUE CBOMCTBA BEIECTB. ArperaTHoe COCTOSAHHC BCIICCTB

1.2

Ilonstue o METOJaX IIO3HAHHA B XHMMUU. Yucteie BCIICCTBA U CMCCH. Cnoco0bI

pazzaeneHust cMecen

1.3

ATOMEBI U MOJICKYJIBI. Xumuueckue 31eMeHTbl. CHUMBOJIBI XUMHYECKHUX DJIEMEHTOB.

HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG YU4CHUC

1.4

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHAs aToMHas Macca. OTHOcCHUTENbHas

MOJICKYJISIpHAAg Macca. MaccoBas 10 XUMHAYECKOT0 3JIEMEHTa B COCTMHEHU U

1.5

Konnuectso BemecTsa. Monib. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI
U 4YHCclia CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacuérel mo Qopmynam XHMUYECKHUX

COETMHEHUN

1.6

DU3nYecKUe U XMMUYECKHE SBIEHUS. XUMHUUECKasl PEaKkus U €€ NpU3HAKU. 3aKOH
COXpaHEHMs MacChl  BellecTB. XuMuueckue ypaBHeHus. Knaccudukanums

XHUMHUYCCKUX peaKI_II/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMHUECKUI HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY/IO0H, C INpaBHiIaMH
paboThl B 1ab0OpaTOpuu U MIpuEMaMu o0palieHust ¢ 1abopaToOpHBIM 000PYIOBAaHUEM,
U3yYeHUe U ONucaHue (PU3NYECKHX CBOWCTB OOpa3LlOB HEOPraHMYECKHX BEILECTB,
HaOmoieHne (u3nueckux (MJIaBJI€HHE BOCKA, TasHUE JIbJA, pacTHUpaHUE caxapa B
CTYINIKe, KHUICHHE M KOHJCHCAIMS BOJBI) W XHUMHUYECKHUX (TOpEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHCJIOTOH) SIBJICHUH,
HaOII0/IeHUE U OTIMCAHKE MPU3HAKOB MPOTEKAHMS XUMUYECKUX PEaKIInii (pa3ioKeHHe
caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapus, pa3ioxKeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJICHUCTBUE Kelle3a C PAaCTBOPOM COJH
meau(Il), wusyueHme cmocoboB pasaeneHus cmeceld (C TMOMOIIBI0 MAarHuTa,
(buIbTpOBaHME, BRITAPUBAHKE, TUCTUIUISAINS, XpoMaToTrpadus ), MPOBEACHUE OUNCTKH
MOBAPEHHOI CONIM, HAONIOZCHHWE M ONKCAHHE DPE3yJIbTaTOB IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHe

MOJIeJIe MOJIEKYJT (IITapOCTEPIKHEBBIX )

Bakneiiue npeacTaBUTeNIM HEOPraHUYECKUX BEIIECTB




2.1

Bo3nyx — cmech ra3os. Cocras Bo3ayxa. Kuciopoa — 37€MEHT U IpOCTOE BELIECTBO.
Haxoxnenue kucnoposaa B nmpupoje, PU3ndeckue 1 XUMUYECKUe CBOMCTBA (peakuu
ropenusi). Oxcunpl. I[Ipumenenue kuciopoaa. CrocoObl MOydeHHUs] KUCIOPOAa B
naboparopuu U MpoMbIIUIeHHOCTH. KpyroBopot kucinopoaa B mpupone. O30H —

AJUTOTPOIHAS MOJAU(PHUKAINS KUCIOPOAA

22

TernoBoil 3¢ ¢heKT XUMHUECKONW PEeaKLnu, TEPMOXUMHUECKUE YPaBHEHUS, K30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHHE BO3/YyXa,

yCHIJIEHHE TapHUKOBOTO 3 dekTa, pazpylieHre 030HOBOTO CII0s

23

Bomopon — anmemeHT M mpocroe BemiecTBO. HaxoskneHue Boopoja B MPUPOJE,
(bu3nIecKre U XUMUIECKHAE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI MoTydeHust. KucnoTer n

COJIn

24

Mounsipabiii 00bEM razoB. Pacy€Tsl Mo XMMHUECKUM ypaBHEHUSAM

2.5

dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PactBopsl. Hacelennsie u
HEHaCBILICHHbIE PACTBOPHI. PacTBopuMOCTh BellecTB B Bojae. MaccoBas 10
BELIECTBA B pacTBOpe. XMMHUYECKHE CBOWCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B
IpUpPOE W B KHU3HU uyesnoBeka. KpyroBopor Boapl B Mpupojae. 3arps3HEHHE

IIpUPOAHBIX BO. OxpaHa M OYHCTKaA IIPUPOJHBIX BOJ

2.6

Knaccudukanms neoprannyeckux coequnenuit. Oxcuapl. Knaccudukaius okcumios:
coneoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U HecolieoOpa3yromlue.
Homenkiarypa oxcunoB. @Pusnueckne M XMMHYECKHME CBOMCTBA OKCHJIOB.

HonyquI/Ie OKCHI0B

2.7

OcHoBanus. Knaccudukanus ocHOBaHMI: MIENTOYH U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuili. du3znyeckne W XUMHUYECKHE CBOWCTBA OCHOBAHUM.

[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudpukamus kucnor. Homenknmarypa kucnor. Dusuueckwe u
XUMHYECKHE CBOMCTBAa KHCHOT. Psam axtmBHocTH MetaimoB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

29

Comu. Howmenkmarypa coneil. @PuU3MYECKME MU XUMHUYECKHE CBOWCTBA COJICH.

ITonyuenue conei

2.10

I'eneTnueckas CBS3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COeIMHEHMI

2.11

XUMHYECKUHN IKCIIEPUMEHT: Ka4eCTBEHHOE OMpEEICHUE COIePKAHUSI KUCIOPO/ia B
BO3yXe, TONyuyeHue, COOMpaHue, paclo3HaBaHue U W3Y4YCHHE CBOWCTB KHUCIIOpPOJA,
Ha0JI0/IeHNe B3aMMOJICICTBHS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BOZHUKHOBEHUS U
MIpEeKpaIeHus: TOpeHusl (10Kapa), 03HAKOMIICHHE C 00pa3IlaMy OKCHJIOB U OIHCAHUE

UX CBOWCTB, MOJy4YeHUe, COOMpaHue, paclio3HaBaHNe U 3y4YeHHE CBOMCTB BOIOpO/Ia




(ropenue), B3aumoaeiictBue Bomopoga ¢ okcupom  meau(Il)  (BozmoxkHO
MCIOJIb30BaHUE BUICOMATEPHUAIIOB), HAOMOIeHUE 00pa3I0B BEIIECTB KOJINYECTBOM 1
MOJIb, HCCJEIOBaHHE OCOOCHHOCTEH pAacTBOPEHMS BEUIECTB C  pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OINpeAENEHHOW MaccoBOil noneit
pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJbl € MeETaUIaMM (HaTpueM U
KaJiblIueM) (BO3MOYKHO HCIIOJIb30BaHKHE BHAEOMATEPUAIIOB), OTIPEEIIEHUE PACTBOPOB
KMCIOT M UIeJIoueld C TIOMOIIbI0 HHJMKAaTOpOB, HCCIIEJOBaHHE OOpa3LoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJCHUE M3MEHEHUS OKPACKH
MHMKATOPOB B PAacTBOpaxX KUCJIOT U IEI0YeH, H3yueHue B3aUMOJCHCTBUS OKCHAA
menu(ll) ¢ pacTtBOpoM cepHOM KHCIOTHI, KHCJIOT C METaUlaMH, peaKIui
HEUTpanu3aluy, IOJyYeHHe HEePAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTaJula IPyTUM M3 pacTBOPa COJIM, PEIICHHE DKCIEPUMEHTAIbHBIX 3a7a4 110 TeMe

«BaxkHenmme Kiaccbl HEOPraHUYECKUX COSTUHEHUID)

[Iepnonnueckuit 3akoH u [leproandeckas cucrema XuMA4YecKux emMeHTos J1.1.
Menpeneesa. CtpoeHue aToMoB. XUMUYECKast CBA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC pCAKIINU

3.1

[lepBble MONBITKU KiAcCU(PUKALMKU XUMUYECKUX 3jieMeHTOB. lloHdTne o rpymmax
CXOAHBIX JJIEMEHTOB (IIEJIOYHbIE W ILEJIOYHO3EMENbHbIE METaJlIbl, TaJOTEHBI,
UHEpPTHBIE Ta3bl). OJIEMEHThl, KOTOpble O00pa3yloT aM{QOTEpHbIE OKCUABI U

TUAPOKCHIBI

32

[lepuonnueckuii 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX 3ieMeHToB JI.U.
MenpeneeBa. Koporkomepuonnas u anmuHHonepuonaHas ¢opmbl [lepuonndeckoii
cuctembl xumuueckux osnemMeHtoB J[.M. MengeneeBa. Ilepuoabl u Tpynmsl.

®du3nyecKuil CMBICI NOpAAKOBOI'O HOMEPA, HOMEPOB IICPUOJa U I'PYIIIBI SJICMCHTA

3.3

Crpoenue aromoB. CoctaB aroMHbIX saep. M3otombl. OnektpoHbl. CTpoeHue
AJEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHX 371eMeHTOB [lepuonnueckoit
cucremsl J[.M1. MeHnneneeBa. XapakTEpUCTUKA XUMHYECKOTO

3JIEMEHTa 1o ero noJjioxkeHnuto B [lepuoanueckoit cucreme [1.11. Menneneena

3.4

3aKOHOMEPHOCTH  WU3MEHEHHUs  pajguyca aTOMOB  XUMHUYECKHX  3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpynnaM M MepuojaaMm. 3Hau€HUE
[Tepuonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS

pa3BuTus HayKu U npakTuku. [I.1. MeHnnenees — y4€Hbll U rpaXk1aHUH

3.5

Xumnueckass  cBs3b.  KoBaneHTHas — (mojisipHass W HEMOJSIpHAsl)  CBSI3b.

3JI€KTpOOTpI/II_[aTCJIBHOCTI> XUMHUYECKHUX 3JeMEeHTOB. MIOHHAas CBSI3b

3.6

Crenenp  okuciacHus. OKHCIHTEIIBHOBOCCTAHOBUTEILHBIC PCaKmunu. Hpoueccm




OKHCJIEHHS U BOCCTaHOBJICHUS. OKHCINTEIN U BOCCTAaHOBUTEIIN

3.7

XUMUYeCKUH OKCIICPUMCHT:. U3YUYCHUC o6pa3u0B BCIICCTB METAJIJIOB 1 HEMCTAJIJIOB,
B3aHMOHeﬁCTBHC T'HAPOKCHUIAa IMHKA C paCTBOpaMU KHUCJIOT U menoqeﬁ, IIPOBEACHUC
OIIBITOB, HJUIFOCTPUPYIOIUX ITPUMCPBI OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKum”I

(ropeHue, peakuu pas3ioKeHus, COSAUHEHHS)







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

 Xwumms: 8- kmacc: 0a30BBI  ypPOBEHb: YUYEOHHWK; 5-¢ U3JIaHUE,
nepepadoranHoe ['abpuenssn  O.C., OctpoymoB W.I'., CrnaaxoB C.A.

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI IJISA YYUTEJA

Metonnueckue nocodus K yueOHuky, KNMMBel.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

yHI/IBepCEIJIBHaH OoubImoTeka I_[I/I(prBOFO 06p330BaTeJII>HOFO KOHTCHTA

(Vb LIOK), POIII, Yuu.py.



