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HopwmartuBHo-1ipaBoBbIe JOKYMEHTHI il pabouux mporpamm OOO:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBaHUM B
Poccuiickon denepaun».

2. @enepanpHblil 3akoH OT 19.12.2023 Ne 618-D3 «O BHeCEHUH W3MEHECHHH B
®denepanbHblil 3ak0H «O0 o6pazoBanuu B Poccuiickoit denepamuimny.

3.  ®enepanpubiii 3ak0oH 0T 04.08.2023 Ne 479-D3 «O BHeceHUHM W3MCHEHUH B
®denepanbHblil 3akoH «O0 o6pazoBanuu B Poccuiickoit Deaepamum.

4, Ilpukaz MunnpocBemenuss Poccun ot 31.05.2021 Ne 287 «OG6
YTBEPKJIACHUH (eepalbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa
OCHOBHOT0 00111ero oopaszoBanusi» (B pen. IlpukaszoB Munnpocsenienuss Poccun
ot 18.07.2022 N 568, ot 08.11.2022 N 955).

5. Ilpukaz Munnpocsemnienuss Poccun ot 22.01.2024 Ne 31 «O BHeceHHH
U3MEHEHUN B HEKOTOpble MpHKa3bl MuHHUCTEpCTBa 00pa3oBaHUsS U HAyKU
Poccuiickon ®enepaunn u  MuHucTtepcTBa  mpocBelieHuss  Poccuiickoin
Oenepanun, Kacaroluecs QenepagbHbIX TOCYJAPCTBEHHBIX 00Pa30BaTENbHBIX
CTaHJApTOB HayaJlbHOro OOIIEro o0pa3oBaHUsT H OCHOBHOTO  OOIIEro
00pa3oBaHU.

6. Ilpukaz Munnpocsemienuss Poccum ot 18.05.2023 Ne 370 «O6
yTBEPKJIeHUH (eepaibHOM 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O OOLIETrO
00pa3zoBaHmI» .

7. Ilpukaz Munnpocsemnienusi Poccun ot 01.02.2024 Ne62 «O BHeceHHH
U3MEHEHUN B HEKOTOpblIe IpuKa3el Munipocsewmenuss Poccuu, kacaromuecs
denepanbHBIX 00pa30BaTENbHBIX MPOTPAMM OCHOBHOTO 001Iero oOpa3oBaHUS U
CpPEIHETro 00IIeT0 00pa30BaHUS.

8. Ilpukaz Munnpocsemenuss Poccun ot 19.02.2024 Nell0 «O BHeceHHH
W3MEHEHNN B HEKOTOpbIE NpuKa3bl MuHnpocsemenus Poccun 1 Mununcrepersa
IPOCBEILEHUS PO, Kacaroluecs benepabHBIX roCyJ1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB OCHOBHOTO OOIIET0 00pa30BaHUS.

9. IIpuka3z Munnpocsemenuss Poccuu ot 27.12.2023 Nel028 O BHeceHUUM
U3MEHEHUI B HEKOTOpble TNpHKa3bl MHHOOpHaykM W MUHOPOCBELIEHNUS,
kacaromuecs:s ®I'OC ocHoOBHOro 00I1Iero 00pa3oBaHHMS M CPEIHETO OOIIero
obpazoBaHus".

10. Tloctanomnenwe [JaBHOTO TrOCYJapCTBEHHOTO CAHUTAPHOTO  Bpada
Poccuiickoii @eneparuu ot 28.09.2020 No 28 «O0 yTBEepKIE€HUU CAaHUTAPHBIX
npaBunn  CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOTIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCHUTAaHUA M OOYyYEeHMs, OTIbIXa M O3JOPOBICHHS AETel u
momnoaexm» (BMecte ¢ «CII 2.4.3648-20. CanutapHbie IpaBUia...»).

11. TloctanoBnenue [JaBHOro roCyJapCTBEHHOTO CaHUTApPHOrO  Bpaya
Poccuiickoii ®eneparuun ot 28 sHBaps 2021 r. Ne 2 «O6 yTBepkaeHUU
canuTapHbIx npasui 1 HopM CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBbI




u TpeboBaHus K oOecrieueHuto Oe3zomacHOCTH H (W) OE3BPEIHOCTH ISt
yesioBeKa (pakTOPOB CPeibl OOUTaAHUS».

12. Tlpukaz Munnpocsemenus Poccun ot 21.09.2022 No 858 «O6
yTBEpXKJIeHUH  (pemepanbHOrO  mMepedyHs  Yy4EeOHMKOB,  JIOMYIICHHBIX K
UCIOJIb30BAHUIO TPU peau3alMi UMEIONIUX TOCYAapCTBEHHYIO aKKPEIUTAIIHIO
00pa3oBaTeNbHbIX TPOrPaMM HAYaJIbHOTO OOLIEr0, OCHOBHOT'O OOIIEro, CPeHEro
oOmrero 00pa3oBaHMs OPTraHU3AIUSMHU, OCYIICCTBISIIONIUMU O00pa30BaTEIbHYIO
NEeSATENbHOCTh M YCTAHOBJCHHS  NPENETbHOTO  CpoKa  MCIOJb30BaHUS
UCKITFOUCHHBIX YICOHUKOBY.

13. Tlpmka3z Munnpocsemienus Poccum ot 21.02.2024 Nel1l9 «O BHecenum
n3MeHeHuil B mpuiioxkenust Ne 1 u Ne 2 k [Ipukazy Munnpocsenienus Poccun ot
21.092022 Ne 858 O6 yrBepxkaeHun PITY, nonyiieHHbIX K UCIIOIB30BAHUIO TIPU
peanu3alMyd HMMEIONIMX TOCYJAapCTBEHHYIO aKKpEAHUTAIMI0 00pa30BaTENbHbIX
IporpaMM HAYaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0IMIero
oOpazoBaHuUs OpraHu3alusIMH, OCYIIECTBIISIOIUMU 00pa3oBaTebHYIO
NEeATENbHOCTh M YCTAHOBJEHHMS  IPENETbHOIO  CpOKa  MCIHOJIb30BaHUS
WCKITFOUCHHBIX YUYCOHUKOBY.

14. Tlpuka3 Munnpocsemienusi Poccun 04.10.2023 Ne738 «O06 yTBepkaeHUH
deaepanbHOTrO MepeyHs ANEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB, NOMYIIIEHHBIX
K MCIOJIb30BAaHUIO NIPH PeAIU3alMi UMEIOIINX TOCYyAapCTBEHHYIO aKKPEAUTALIMIO
00pa3oBaTeNbHBIX TPOrPaMM HAYaJIBHOTO OOIIET0, OCHOBHOTO OOIIET0, CPETHETO
o01iero oOpa3oBaHUs.

15. Meroauueckue pPEKOMEHAALNN 1o o0ecrneueHuo CaHWTApHO-
AMUAEMHUOJIOTHUECKUX TPEOOBaHUH MpU peann3anuu 00pa3oBaTeIbHBIX MPOTPaMM
C MPUMEHEHHEM DJIEKTPOHHOIO0 OOYYEHHUS U JMCTAHIIMOHHBIX OO0Pa30BaTEIbHBIX
texHosoruii (MP 2.4.0330-23 ytB. 29.08.2023 pyxoBonutenem dDenepalibHON
CIy»O0BI O Ham30py B cepe 3ammThl MpaB MOTpeOuTeNneld W OIaromorydus
yesioBeka, [ maBHbIM canuTapHbiM BpauoM PD A 1O. [TonoBoit).

16. OcHoBHas oOpa3oBaTelibHas MpPOTrpaMma OCHOBHOTO OO0IIero oopa3zoBaHMs
MAOQOY COLI Ne 43 r. Tomcka.

17. TIlporpamma pazsutua MAOY COIL Ne 43 r. Tomcka.

18. VYcras MAOY COII Ne 43 r. Tomcka.



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (enepanbHOl paboueil MporpaMMel
BOCIIUTAHUS M C YIETOM KOHIIEIIINN MPEMOIaBaHus yIeOHOTO mpeaMeTa « XUMUsD)
B 00pa3zoBaTenbHBIX opranm3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IENsIX, OOIIel CcTpaTeruu
oOyueHHUsl, BOCIHUTAHHS W Pa3BUTUA OOYYAIOIIUXCA CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOE npeaMETHOE CoJiepKaHue,
npeAycMaTpUBAET paCIpEleieHUe €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazmenaM W TeMaM MPOTPAMMBI 0 XHWMHH, OMPEEISeT KOJWYECTBEHHBIE W
KauyeCTBECHHBIE XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCIICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4E€TOM  MEXMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBs3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromMXcs, OINpEeACIsIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHHMM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE IIeJIeH M3YUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHOW JEATEIbHOCTH OOYYaroIIerocss IO OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM Juisi (OpPMUPOBAHUS MUPOBO33PEHUS
oOyyaromierocs, ero mpejcTaBiIeHUl O MaTepUaTbHOM EIUHCTBE MHpPa, BAXKHYIO
poJib UrparoT (GopMUpPYEMble XUMUEHW MPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUd U 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUs riIo0aibHBIX
npo0eM yCTOMYMBOrO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBON U SKOJOTUYECKON O€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXXHOCTEM  JJis  CaMOpa3BUTUA U
dbopMUpoOBaHUs KyJIbTYpbl JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATIBLHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOydJarouuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  yuyeOHOW  AesITENbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEJOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM )XKU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEIHbHOCTH;

3HAKOMUT CO CIHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKa, SIBJIIETCS OTBETCTBEHHBIM
3TarnoM B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ] B AKOJIOTHYECKOE
o0pa3zoBaHue 00yUYarOIIUXCS.

Jlanubpie HampaBlieHUs B OOYYEHHM XWMHUHU OOECIEUMBAIOTCSA CIEIM(PUKON
colepXaHusi  y4eOHOro  MpeaMeTa, KOTOPBIA  SBISICTCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHH Ha OMpPEeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Ier0 00pa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYArOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XHMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMbBIX MOHSITUH
OpraHUYeCcKON XUMUHU.

CTpykTypa COAEp>KaHHs MPOTPaMMBI TI0 XMUMHUU CPOpMUpOBaHA Ha OCHOBE
CUCTEMHOTO mnoaxoaa k e€¢ u3ydenuro. CoJep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHITUN O XUMUYECKON
peakmuu. OO OTH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIFHOTO PAa3BUTHS 3HAHUH HAa OCHOBE TEOPETUUYCCKUX TPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTCCTBO3HAHUS;

— Ilepuoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUY€HHUS O CTPOCHUHU aTOMa U XUMUYECKON CBA3H;

— TpeNCTaBlICHUN 00 DJICKTPOTUTHYECKON JHUCCOIMAlMA BEIIECTB B
pacTBOpax.

Teopernyueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OJMIMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHS K JIpyromy, BBITIONHsS (GYHKIIMA OOBIACHEHHS ¥ MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS W BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOTYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYET  (HDOPMHPOBAHUIO
IIPEJCTABICHUS O XMMUUYECKON COCTABIISAIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE
e€ CHCTEMHOH NpUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U
METO/IaM TIO3HAHUs B Hayke. M3yueHuWe XUMHUU TMPOUCXOIUT C MPHUBICYCHUEM
3HAHUM W3 paHee MH3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyX AUl MUy,
«buonorus. 5-7 kinacce» u «Pusnka. 7 KIacc.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB
XMMHUYECKOM HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKOU
NESATEILHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBON KYJIbTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUHU CUCTEMbl XUMHUYECKUX
3HAHUN — BaKHEHUIIUX (HaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX 00O0OIIEHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAaHWSI TPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMUPOBAHUU U PA3BUTUU MO3HABATEIHbHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YeOHO-TIO3HABATEIILHOW H y4eOHO-HCCIIEI0BATEIhCKON
JIeSTeTbHOCTH, OCBOCHHMH TMPaBWJI 0OE€30MacHOrO OOpallleHHus C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu nM3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HaUY€HHE MPUOOPETN TaKue EeNH, KakK:

— (dopMHpOBaHHE MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOy4YeHUS HA  CHCTEMaTHYECKOE MPUOOIICHUE
o0ydJaronmxcsi K CaMOCTOATEIbHON IM03HABATEILHON JEATEIbHOCTH, HAyYHbIM
METO/IaM TO3HaHUS, (OPMUPYIONTUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIOMIUX MPHOOPETCHHUIO 00YJIarOIIUMHUCS
OTbITa Pa3HOOOPA3HOW NESATENTLHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIHOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHE [IJIS
Pa3ITUYHBIX BUJOB JACSATEIHHOCTH;

— (dopmupoBanne oOmEeld (QYHKIIMOHATBHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCI€ YMEHHA OOBSICHATH W OIICHUBATH SIBICHUS
OKPYIKAIOIIEeT0 MHpA, UCIOJIb3yS 3HAHUS W ONBIT, MOJTYYEHHBIE TPHU HU3YyUYECHUU
XUMUH, TPUMEHITh WX TPU pPEIICHHH MpoOJieM B TOBCEIHEBHOW >XU3HU U
TPYZAOBOU IEATEIBHOCTH;

— ¢opmupoBaHWe y OOyYarOMIMXCS TYMAaHHUCTHYECKUX OTHOIICHHM,
MOHVUMAHUSI TIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYCCKHU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IEISIX
COXPaHEHHMS CBOETO 30POBbS U OKPYKAIOIIEH TPUPOIHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO W
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQWIIS W HANPABICHHOCTH JATHHEUIIICTO
o0yueHus.

OO0miee 4MCIO 4YacoB, OTBEAEHHBIX ISl HM3Y4YEHUS XUMUM HAa YPOBHE
OCHOBHOT0 00111eT0 00pa3oBanms, coctabiser 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



1. COAEP’ KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKUE MOHATHS

[Ipenmer xumuu. Ponp XUMUM B )KU3HU YETOBEKAa. XMMHSI B CHCTEME HaAYK.
Tena wm BemecTBa. Du3nuecKue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BelecTB. [loHsTHEe O MeTOnax MO3HAHUS B XUMUM. UMCThIE BelIECTBA U CMECH.
Croco0sI pa3neneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE dJIeMEHThl. CHMBOJBI XUMHUUYECKUX
sneMeHTOB. [IpocThie U CloXKHbIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA CoOcCTaBa BemiecTB. (OTHOcUTENbHAasT aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTa B
COEUHEHHUH.

KommuectBo BemecTa. Monbs. MossapHas macca. B3auMOCBsI3b KOIMYECTBA,
MAacChl M 4YHCJIA CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUH.

du3nuecKue U XUMUYECKHUE SBICHUS. XUMHUUYECKasi PEakiusl U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BemlecTB. Xumudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX peaKInil (COeTMHEHNUS, Pa3I0KEHNs, 3aMEeIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJIOH, MpaBuiaMu padboThl B J1abopaTopuu u
npuémMamMu o0paleHus: ¢ J1abopaTopHBIM 00OPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(GU3NYECKUX CBOHCTB 00pa3lloB HEOPraHMYECKMX BEIIECTB, HaOJOJICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBUE Mella C KUCJIOTOMN) SBJICHU, HAOII0IeHHE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUE THIPOKCUIA
meau (11) mpu HarpeBaHuu, B3aMMOICHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3y4YeHHE CIOCOOOB pa3fesieHHs] CMECE: ¢ MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTHILISALMA, XpoMaTorpadus, NpoBeAeHUE OUYUCTKH MOBAPEHHON
COJIM, HaOJIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  INPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHUS MAacChl, CO3/IaHHE MOJEleil MOJeKyl
(IIapOCTEePIKHEBBIX).

Ba:kHeililine npeacTaBuTe/IM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3znyxa. Kuciaopoa — aneMeHT W mpocToe
BelllecTBO. HaxokaeHue kuciopona B Mpupoje, (U3MYECKHE U XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. Ilpumenenune xkucinopoaa. CrnocoObl



MOJIYYCHHSI KHUCTIOpoJa B JIa0OpaTopuu H MpOMbIIIIEHHOCTH. Kpyrosopor
Kucnopoza B mpupoje. O30H — aJuIoTpOITHAs MOAU(PHUKALINAS KUCIOPO/Ia.

TernoBoit 3(pGEeKT XUMHUYECKOW PpEeaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MAPHUKOBOTO 3(hdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT W mpocTtoe BemecTtBo. HaxoxaeHwe Bogopoiga B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nosyuyeHus. Kucinotsl u comnu.

Monsipabliit 00bEM Ta30B. Pacy€Thl 10 XUMUYECKUM YPaBHEHUSM.

duznueckue CBOMCTBA BOJbL. Boaa Kkak pacTBopuTelib. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas a0 BELIECTBAa B pacTBOpPE. XMMHYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpoB B mpupoJe U B KU3HU 4yeaoBeKa. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudpuxanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukamms
OKCUJIOB:  cojeoOpasyiolue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosnieoOpaszyromue. Homenknatypa oxcujgoB. Dusnyeckue U XUMHUUYECKHUE
cBomcTBa OKCHAOB. [loryduenne okcuaoB.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. Du3Myeckrue U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. Ousndeckue u
XAMUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctm MeramnoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Comu. Homenknartypa coseil. @U3NYECKHE U XMUMHUYECKUE CBOMCTBA COJIEH.
[Tonydenue cosen.

I'eneTnueckas cBsi3b MEXAY KIaCCaMU HEOPTraHUYECKUX COCTUHECHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJIEpKaHUs KUCIOpOoa B BO3yXe, MOTyUYCHHE,
coOupaHue, pacnmo3HAaBaHWE M W3YYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE
B3aUMOJCHCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TOpeHus (MmoXxapa), O3HAKOMJICHHE C oOpasllaMH OKCHIIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOMpaHUE, pACIO3HABAHUE W W3YUYCHUE
CBOMCTB Bojopoa (TopeHue), B3auMozcicTBue Bogopoaa ¢ okcumom meau (I1)
(BO3MOKHO HMCIOJIb30BaHUE BHJIEOMATEpPHUAJIOB), HAOIIOACHIE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCJEIOBAHHE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHOU
MacCOBOM J0JIel pacTBOPEHHOrO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METalJIaMu
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE BUIEOMATEPHAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEILIECTB PAa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPaCKU MHAMKATOPOB B PACTBOpaX KUCJIOT U ILEI0YEl,
uzydeHue B3aumopeiicTBua okxcuga menu (1) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIOT € MeETajulaMH, pPEeakUMi HEUTpAIM3aLUU, ITOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUU, BBITECHEHHE OJHOI'O0 METAJUIa JAPYTUM K3 PacTBOpPaA COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3alady MO TeMme «BakHeillune Kiacchl HEOPraHWYECKHUX
COEIMHEHUN.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckass cucTeMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OxucINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBbie TOMBITKH KIacCUPUKALUU XUMHUYECKHX dJeMeHTOB. [loHsitue o
Ipynmnax CXOJIHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMENbHBIE METaJIbI,
raJloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(pOoTepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepuomnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JiUMHHONepuoAHas  (OpPMBbI
[lepuognueckon cucreMbl xumuueckux aiaemMeHToB [[. . Menneneesa. Ilepuonsl
U rpynnel. OU3NYEeCKUl CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOIA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB MepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
[lepnogmueckont cucremnr . M. MenneneeBa. XapakTepUCTUKAa XHMHYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pPaJnyca aTOMOB XWUMHYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepunoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
JJIEMEHTOB Ul pa3BUTHs Haykh W npaktuku. [[. M. MenneneeB — yd€HbId U
IPAKIAHUH.

Xumuueckast cBs3b. KoBaneHTHas (HoJsipHass M HENOJISIPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBIECHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydyeHrne oOpa3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCUIA LIMHKA C PACTBOpPAMU KHUCJIOT M UIEJIOYEH, INPOBEIECHUE OIBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBI  OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUAN
(ropeHue, peakiuu pa3aoKeHUs, COeTUHEHN).

Mexcnpeomemmoie ceasu



Peanu3zanust MeXNpeaMETHBIX CBSI3€M MpU U3YYEHHM XMMHHM B 8 Kilacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
IIOHATUHN, TAK U MOHATHUM, SBIISIOLIMXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MOHSATHA: HAyYHBIH (akT, TUIOTE3a, TEOpus,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanus, TMepUOJAUYHOCTh, HaOIOIeHUE,
JKCIIEPUMEHT, MOJICJIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI,
W30TOIbI, PAAUOAKTUBHOCTD, MOJIEKYJa, AJIEKTPUYECKUM 3apsll, BELIECTBO, TEIO,
00BbEM, arperarHoe COCTOSIHME BEUIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MHUHEPATbl, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIA€MbI€, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMUMHYECKAsI peaKIMsi

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucremMa XUMUYECKUX JIEMEHTOB /.
N. Menpeneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, KIS, KaJdblUsd MU UX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3U. THUIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOKMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH U
BUJa XUMHYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K pAa3IMYHbIM KJlacCaM HEOPraHUYECKHUX
COEJIUHEHUI, TCHETUYECKas CBA3b HEOPTAaHUYECKUX BEIECTB.

Knaccudukanys XuMA4eCcKuX peakiuii Mo pa3IndHbIM TMpU3HAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIWH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHUUECKUE
YPaBHEHUS.

[Tonsitie o ckopocTH XxUMHU4YecKoW peakiuu. [loHsTHE 00 00paTUMBIX W
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsITHE O TOMOTE€HHBIX M TE€TEPOTreHHBIX
peakuusax. [lonsatue o karanmse. [loHsTre 0 xXuMHueckoM paBHOBecur. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJICKTPOHHBIN  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON pEeaKUnH. CocraBnenue YPaBHEHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX  pPEAKIMH C  HCIOJb30BAHUEM  METOJIa
3JICKTPOHHOTO OajaHca.

Teopust ANEKTPOTUTUYECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOIMALMK BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMHUYeCcKol cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U CIA0bIE JIEKTPOJIUTHI.

Peakiuu nonHoro o6MeHa. Y cioBusi MpOTEKaHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUS peakuuii. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNA 00 AJICKTPOJTUTHUYECKON
nuccounanuu. KauectBeHHbIE peaklini Ha MOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PELIETOK HEOPraHUYECKHUX
BEUIECTB — METAJJIOB M HEeMeTaJsIoB (Tpadura M anmasza), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakinu
OT BO3JCHCTBUS PA3NUUYHBIX (DAKTOPOB, MCCIENOBAHUE AJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BENIECTB, Mpoliecca JAUCCOIMAIUM KUCIOT, IIeIoued | CcoJjeH
(BO3MOXHO  KCIOJIb30BaHME BHJCO MaTe€pUalioB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIUX — MPU3HAKKW  MPOTEKaHUs  peakluil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIMUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu pa3iioKeHUs, COCIUHEHHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUUM HA  HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTa/uibl U MX COeTUHEHUSA

O6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMOJICICTBUE C MeETaJUlaMH, HEMETaUlaMH, IejioyamMu). XJIOPOBOJOPO/I.
ConsHass KHCIIOTAa, XMMUYECKUE CBOMCTBA, IOJy4YEHHE, NPUMEHEHME. JlencTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHU3M YeJoBeKa. BakHeWlume XJI0opuabl U UX
HAX0XJICHUE B MIPUPOJIE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymnmbel. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIE CTENeHH OKucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHBIE MOAU(UKAIIUN KUCIOPO/a
U cepbl. XUMHYECKUe cBoiicTBa cepbl. CepoBOIOpO, CTpOeHUE, (PU3NYECKUe |
XUMU4Yeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucinora, (QuU3HUECKMe H XHMHYECKHE CBOMCTBa (0oOmMe Kak
NPEICTaBUTENS Kacca KHUCJIOT U chenupuieckne). XUMUYECKHE PEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. CONM CEpHON KUCIOThI, KAUECTBEHHAs pPEeaKlys Ha



cynbdar-uoH. Haxoxaenuwe ceppl U €€ COSAMHEHUW B MPUPOAE. XUMHUUYECKOE
3arpsA3HEHHE OKpPYXKAIOUIEH Cpenbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 IIPEI0TBPAICHUS.

OO6mrast xapakrtepuctuka 37eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIEHH OKHUCIEHUS. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
dusnueckre U XuMuueckue cBoiictea. KpyroBopot azora B npupojie. AMMHUaK, €ro
dbusznueckre 1 XUMUYECKHE CBOMCTBA, NoJydyeHue u nmpuMeHeHue. Coiu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHenne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMS. A30THas KHUCIIOTa, €€ MojydyeHue, GU3NUecKue U XUMHUUYECKHE
cBoiicTBa (0OmIME Kak TMpeJCTAaBUTENsl Kiacca KHUCIOT U Clenu(puuecKue).
Hcnonp30oBaHWEe HUTPATOB M COJIEM aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
yn00peHuil. XuMUYeCcKoe 3arpsi3sHeHUE OKPY KalolIe cpelibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXAM, 3arpsi3HEHHE BO3Ayxa, MOuYBbl W Boao&éMOB). docdop,
ajutoTpornubie Momudukamuu gocdopa, pusmyeckne M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUUECKHUE CBONCTRA,
nosyuyenue. Mcnonab3oBanue pocdaroB B kKauecTBE MUHEPAIbHBIX YIOOPEHUH.

Ob6mas xapakrepuctrka 31aeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCIEHUS.  YTJIEpoi,  aJUIOTPOIIHbIE
Moau(UKAIUU, PpACPOCTPAHEHUE B TpUpoJe, (u3nUeckue U XUMHUUYECKHUE
cBoiicTBa. Ancopomus. Kpyrosopot yraepona B npupojae. OKCuibl yriaeponaa, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JIEMCTBME HA JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE U TMPUMEHEHUE. DKOJIOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), runore3a rinobaJbHOTO TMOTEIJICHUS] KIUMara, HTapHUKOBBIM
addekt. YronpHas KucaoTa u €€ coyu, ux (pu3nueckue u XuMHUUYECKUEe CBOMCTRA,
nojyyeHue U TnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHa"anbHBIC TOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHWUKH YTJIEBOJOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
NPOAYKTHl UX mepepaboTku (OCH3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKN BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNKaX, YIJIEBOJaX — U UX
poii B KHM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHCHUN.

Kpemnuii, ero ¢musnueckue MW XHUMHYECKHE CBOMCTBa, IIOJYYCHHE U
npumeHeHue. CoenuHeHHs KpeMmMHHs B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemuus (IV) u kpemHueBoi kucnore. CUIMKAThl, UX HUCIOJIb30BAaHUE B
OBITY, B MIPOMBINIUICHHOCTU. BakHeWIne CTpOUTENbHBIE MaTepUaNbl: KEPAMHUKA,



CTEKJIO, IIEMEHT, 0eToH, *eje300eToH. [Ipobiembr 6€301macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IIPOBEJICHNE KAYECTBEHHBIX PEAKIIMN HA XJIOPUJ-MOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKAHMS, OIBITHI, OTpaKaIIKe (U3NYECKUE W XUMHUYECKHE CBOMCTBA
TaJIOT€HOB U WX COEJIMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUIEOMATEPHUATIOB),
O3HAKOMJIEHME C O0Opa3lamMu XJIOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl M €€  COEOUHEHUSAMH  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOJIIOICHUE TIpoliecca OOYTIIMBaHUs caxapa Ioj JACHUCTBUEM
KOHILICHTPUPOBAHHON  CEpPHOM  KHUCJIOTBbl, H3y4YEHUE XHUMHYECKHX CBOWCTB
pazbaBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KAUYECTBEHHOW peakiny Ha Ccyibdar-
WOH U HaOJIOJeHHWEe TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00Opa3liaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOITyUYEHHE,
cobupaHue, paclio3HaBaHWE W U3YYe€HHE CBOMCTB aMMHaka, IIPOBEICHUE
KaueCTBEHHBIX pPEaKIuii Ha MOH aMMOHHUS U PocdaT-uOH U U3YUYECHHUE MPU3HAKOB
UX IIPOTEKaHHUs, B3aUMOIEMCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEABIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YECHUE MoJIeJen
KPUCTANIMYECKUX peIIETOK anmMasza, rpadura, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlMil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3y4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaykHenIne HEMETAIUIBl U UX COCTMHEHUS.

MeTaJ/uibl U MX COeIMHEHUS

OO6mrast XxapaKTepUCTUKA XUMUIECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumudeckux osnemeHtos J[. .
MenpeneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTauimyeckasi CBI3b U
METAJUIMYECKasi ~ KpUCTA/UIMUecKass  PemeTka.  DJIEKTPOXUMHUYECKUU  pAall
HanpspKeHU MeTtauioB. dusndyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CIOCOOBI TMOJMy4YeHUs: MeTauioB. [loHATHE O KOPpPO3WM METALIOB, OCHOBHBIC
CrocoObl 3amuThl BX OT Kopposuu. CrutaBel (CTallb, YyTyH, JIOPATIOMUHUMH,
OpoH3a) U WX MPUMEHEHHE B OBITY U MTPOMBITINIEHHOCTH.

[llenounsie MeTabl: nonoxkeHue B llepuoanyeckon cucremMe XMMHUYECKHUX
snemeHTtoB JI. M. MeHneneeBa, CTpoeHHME WX aTOMOB, HaXOXJIEHUE B MPUPOJE.
du3znuecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbl U



TUJIPOKCHABI HATpusd W Kauus. [IpuMeHeHue 1ENoYHbIX METAUIOB W HX
COCJIMHCHU.

IIlenouyHo3eMeNlbHBIE METadJdbl MAarHMuM W KalblUii: II0J0XKCHHE B
[lepuoguueckon cucrteme xumudeckux sneMeHToB [[. . MenneneeBa, cTtpoeHue
UX aTOMOB, HaXOXJAE€HUE B IIpUpoe. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxkuelmye coequHEHUS Kalblusa (OKCHUI, THAPOKCHA, COJIN).
JKécTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHUS.

AJIFOMUHUH: TI0JIO)KeHUE B [leproinueckoi cCUCTeME XUMUUECKUX 2JIEMEHTOB
. U. MenneneeBa, CTpOEHHE aToma, HAXOXACHUE B mpupoae. Puszmueckue u
XUMHYECKHE CBOMCTBA altOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHUIIA
AJTIOMHHMUS.

Kenezo: nonoxenue B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa, CTpOCHME aTOMa, HaxOXXJAeHUE B Tmpupoae. DPu3MUECKHE W
XUMHYECKHe CBOMCTRBA kene3a. OKCuIbl, THApOKCcH bl U comu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJTYUYCHHE.

Xumuueckuii IKCnepumenn:

O3HaKOMJICHHWE ¢ oOpa3llaMd METaJUVIOB M CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOMCTBaMH, U3YYE€HHUE  PE3YJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECHUCTBUSI OKCHJA
KaJIbIUSl W HATpUs C BOJON (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHWE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJbLUs, AJTIOMUHUS, [IMHKA, JKEJe3a
(I u xenesza (11), menu (11), HaOmOAEHUE W ONTMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpusl, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe «BakHeunime
METAaJJIbl U UX COCMHCHUS.

XuMus M OKpyKa0LIaf cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOM JKU3HM 4eEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momormis mpu
XMMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYyKarouled cpeabl (MmpeaeiabHas IO0MyCTUMAast
KOHIIeHTpalus Beuects, aainee — [1/IK). Ponb xuMun B pemieHnn 3K0I0THYECKUX
npooOem.

Xumuueckuii IKcnepumenm:

H3ydeHne oOpasIioB MaTepHalioB (CTEKJIO, CIUIABBI METAJIJIOB, IOJMMEPHBIC
MaTepualbl).

MesicnpeomemHuule ceazu



Peanuzanus MeXIpeIMETHBIX CBsI3€d NMpU H3YYeHHMM XMUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-HAayUYHBIX
HNOHATHUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1iue ecTecTBEHHO-HAyuYHbIE MOHSTHS: HAy4yHbIH (pakT, MIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIacCU(UKaIUs, TEPUOJAUYHOCTh, HaOJIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAaHNE, HW3MEpPEHHE, MOJENb, SBJICHHUE, ITapHUKOBBINA
3¢ dexT, TEXHOIOTUSI, MATEPHAITHI.

dusmka: Martepus, aroMm, OJJCKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PaAMOaKTHBHOCTh, MOJIEKYJA, JJICKTPUUYCCKUN 3apsij, MPOBOJHUKH,
TOJYTIPOBOJHUKY,  JTUDJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, Ta3, pacTBOP, PACTBOPUMOCTD, KPUCTAITUHIECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYWHBI, CIUHHUIBI W3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIaeMbI€, TOTIIIUBO, BOJHBIE PECYPCHI.



2. INIAHUPYEMBIE PE3YJBbTATBbI OCBOEHHUSA ITPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO  OOILETO
0o0pa3oBaHMs JIOCTUTAIOTCS B XO0JA€ OOYy4YEHHs] XMMHHM B €JUHCTBE Y4e€OHOU u
BOCIIUTATEIIbHOMN EATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUIUCKUMU
COI[MOKYJIBTYPHBIMU W JYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSITHIMU B
oOlllecTBE MpaBWJIaMd W HOPMaMU TOBEACHUS U CIOCOOCTBYIOT TMpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUN O0yYarOIIUXCS.

JIN9HOCTHBIE  PE3yJIbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJCTBOBAThCS CUCTEMON TMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAllUAd W
pacIlIMpeHue OMbITa AESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HACJEIUI0, NMOHUMAaHMS 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 00IIIecTBa, CIIOCOOHOCTH BJAJNETh JOCTOBEPHOUW WH(MOpMarmen o
NEPEJOBbIX JOCTUKEHHUIX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS] O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHOUCCNEAOBATEIbCKOM, TBOPYECKOM W JAPYrHX  BHJAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JEATETLHOCTH TpU
BBITIOJIHEHUN YYEOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE U TMIOCTYIIKM CBOUX TOBApPUILEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE M XMMHYECKON PpEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JIJI1 MTOHUMAaHUsl CYIIHOCTH HAy4YHOH KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TMPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HAa MOJIyYEHHE HOBBIX 3HAHUHU IO
XUMHUU, HEOOXOAMMBIE JJIsI OOBSICHEHUS HAOJI0JaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MHGOPMAIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4eOHBIMU TEKCTaMM, CIPaBOYHOU



JUTEPATYPOM, JIOCTYMHBIMA TEXHUYECKHUMH CpPEJICTBAMH HWH(DOPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHHMIO W TO3HAHUWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BaTEIbCKOU
JeSATEILHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJIbHEHIIeM;

4) hpopMHPOBAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0POBBIA 00pa3 »U3HH, OCO3HAHWE MOCIEICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOAMMOCTH COOJIOJIEHUS TpaBWJI OE30MaCHOCTH TMpPU  OOpallleHuu C
XUMHUYECKUMH BEIIECTBAMHU B OBITY M peabHOU KU3HH,

5) Tpy/10BOro BOCHIUTAHMS

UHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO MTpodeccuil u Tpylia pa3inyHOTO poja,
YBOXEHHE K TPYIAy U pe3yjbTaraMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHWHW TI0 XUMHUH, OCO3HAHHBIH BBIOOD
WHJIMBUAYAJIbHOW TPACKTOPUHU MPOIOHKEHUsT 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrnenHon npodeccuoHaaibHON IESITEIFHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJalTUPOBATHCS B TPOQPECCUOHATBLHON CpeJIe;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTMUECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAaHUE IIEHHOCTU 3I0POBOTO U
O0e3zonacHOro oOpa3a »KHW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3HYECKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
npaBuil 0€30MaCHOTO MOBEJCHUS IIPU padOTeE C BEIIECTBAMU, a TAK)KE B CUTYalUSIX,
YTIPOKAIOIINX 3I0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUSA, MOJIy9aeMble MPU H3YYCHUH XUMUU, IJIS
peleHns 3aaa4, CBSI3aHHbIX C OKPYXKAIOIIEW IPUPOIHON CPEAOU, ISl OBBIICHHUS
YPOBHS  JKOJOTHYECKOW KyJbTYpPhl, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM W MyTel WX pelieHUs MOCPEICTBOM METOIO0B XUMUH,
9KOJIOTUYECKOTO MBITIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKAaTHUBHOW U COLIMAJIbHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMeTHBIX pe3yJIbTATOB BBIJIETSIOT 3HAYUMBIC TS
dbopMupoBaHUS MHUPOBO33pCHHsI OOIIEHAYYHbIE TMOHATHA (3aKOH, TEOopus,
IPUHIIAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYToe.), KOTOPhIe
UCTIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX W TMO3BOJISIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEeaMETOB (HOPMHPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOU KapTUHE MHpPA, M YHUBEPCAIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKaTUBHbBIC, PETYJIATUBHBIE), KOTOpbIE OOECIeunBalOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMU
NeSTETbHOCTH.

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE y4eOHbIE eiicCTBUSA

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHUSl HCIOJIb30BaTh MPHUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbhIBaTh CMBICI XMUMHYECKUX MOHATHH (BBIIENSATh MX XapaKTepHbIC
NPU3HAKK, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU MOHATHSIMH), UCIIOJIB30BATh
MOHSATHUS 7151 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBICHUH, BIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCHU(PUKALMKM XUMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yCTaHABJIMBATh TMPUYUHHO-CICACTBEHHBIC CBS3M MEXKJIY OOBEKTAaMU HW3Y4YCHUS,
CTPOUTH JIOTMUECKHE pacCyX IeHUs (MHAYKTUBHBIC, AENYKTUBHbBIC, 110 aHAJIOTUN),
JIeaTh BBIBOJIbI M 3aKJIFOUCHUS;

yMEHUE TPUMEHATh B TIPOIECCE TIO3HAHWUSA TOHATUSA (MPEAMETHBIC U
MeETaIpeAMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJICITH, UCITOJIB3YEMbIC B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJI D3JIEMEHTa), XUMH4YecKass ¢Gopmysia U YypaBHEHHUE
XUMHUYECKON PEaKIUU — P PEIICHUN y4eOHO-TTO3HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEJBHBIX TPEICTABICHUNA BBISABIATH U XapaKTEPHU30BaATh CYIICCTBCHHBIC
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3yIAEMBIX TPOIIECCaX U SIBICHUIX.

Ba3oBble uccienoBarejbckme AeiCTBUS:

YMEHUE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBHI A (DOPMUPOBAHHS THUIIOTE3BI TIO
IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKICHUM;

IpPUOOpPETEHUE OMbITa 10 TUIAHUPOBAHWIO, OPraHW3allUd W TIPOBEIICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATh €r0 Pe3ynbTar, (OpMyIUpOBaTh 000OIICHHS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICOBAHUS, COCTABIATH OTUET
0 MPOJIeJIAaHHOM padoTe.

Pa6ora ¢ undgopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WM WHTEPIPETHPOBATH WH(HOPMAIHIO
pPa3IUYHBIX BUJIOB U (POpPM Tpe/CTaBIeHHUs, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATh NPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIe METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIUM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1au OIpPeIeIEHHOIO THIA, IPUOOPETEHHE OIbITa B
o0JacT HUCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaIEHUE KYJIbTYPOIl aKTUBHOTO MCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSTENILHO BBIOMpATh ONTUMAJIBHYIO POpMyY TMpeACTaBICHUS UHPOPMAIIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aa4d HECIOXKHBIMU CXEMaMH, JuarpaMMmamu,
IpyrumMu opMamMu TpapuKu U KX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4YeOHOU U
UCCJIeIOBATENLCKON JeATEIbHOCTU MH(DOPMAIUIO O BIMSHUU IPOMBIIICHHOCTH,
CEJIbCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpeabl.

KoMMyHUKaTHBHBbIE YHHBEPCAJIbHbIEC Y4eOHbIE 1eliCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XoJe jauaigora U (Wid) JUCKYCCHH) TIO
CyliecTBy  oOcyxaaeMoil  Tembl, (OPMYJIHpPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMOJIHEHUS MPEAIOKEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pPe3yJbTaThbl  IMO3HABATEIbHOU
NESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTALUI0
pEe3yAbTAaTOB BBINOJHEHUS XMMHYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUS y4eOHOIrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH
NIO3HABAaTEIbHOW WM  MCCIENOBATENbCKOW  JEATENIBHOCTM  IPU  PELICHUU
BO3HUKAIOLIMX MpPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIrJIacOBAHUS
no3uuui (oOcyxaeHusl, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbD», KOOPAHHALIMS
COBMECTHBIX JEHUCTBUM, ONPENEIICHUE KPUTEPUEB IO OLEHKE KAadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBbIC YHMBepcaibHbIe YUeOHbIe NelCTBUA:

YMEHHE CaMOCTOSITEJIBHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOKO
JeSITeNIbHOCTD, BEIOMpATh Hanboee 3PPEKTUBHBIE CIIOCOOBI PEeIICHUsI YUeOHBIX U
NO3HABATEJBHBIX 33/1a4, CAMOCTOSITEIbBHO COCTABJISITh WJIM KOPPEKTHPOBATh
NPEIVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU  BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOTO pe3ysbTaTa 3asBICHHOW LU, YMEHUE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIepaHus, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAalOUIMMMCSI Hay4YHbl€ 3HAHUS, YMEHHUS U CHOCOObI



JNeWCcTBUM, crnenuduUecKkue g MPeAMETHON 00macTu  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  MOJYYEHUID HOBOIO  3HAaHWs, €ro HWHTEpIpETalnH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yIbTaThl HA 6A30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsl XUMUYECKOTO AJIEMEHTa B COCITMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHMS, XMUMHUYECKasl peakius, KiacCuPUKaius peakiui: peakiuu
COCAUHEHHUS], PEAKUMU PA3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEaKIUu
oOMeHa, K30~ U SHIOTEPMUUYECKHUE PEAKIIMH, TEIII0BOU A((EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIM CJIOM aroMa, aToMHas OpOuTallb, pPaauycC
aToOMa, XMUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJCHTHAsl CBS3b,
WOHHAsS CBSI3b, MOH, KATUOH, aHMOH, PacTBOP, MACCOBasl JOJsl BEIIECTBA
(TIpolieHTHAsI KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATUA U
MIPUMEHSITh 3TU TTOHSATHSI MIPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCHOJIb30BaTh XUMUYECKYID CHUMBOJUKY JJIsI COCTaBJICHUS (OpMys
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e OINpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCAUHEHMUSIX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIUHECHUHN IO
dbopmynaM, BHJ XHUMHYECKOM CBsI3U (KOBaJ€HTHasT YW HOHHAs) B
HEOPraHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMmbIica [lepuonnueckoro 3akona J[I. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHMOCTU CBOWCTB
XUMHYECKUX JJIEMEHTOB OT MX NOJokeHus B llepmoamueckon cucreme,
3aKOHOB COXPaHEHHUsI MacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrapo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Illeprognyeckoit
CUCTEMbl XHMHYECKHUX JJIEMEHTOB: pa3iuyaTh IOHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OonpIIIME TEPHOJIbI, COOTHOCUTH OOO3HAUYEHUS, KOTOphIE HMEIOTCS B
tabmune «llepumomuueckas cucrteMa XuMHYECKHX diaemeHToB J[. U
MeHnpeneeBay ¢ YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sA/pa, 00IIee YMCIO 3JIEKTPOHOB
U pacrpeielieHre UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIECTB, N0 TeIUIOBOMY (D (PexTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIasi ONMKUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
ypaBHEHHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TMpEBpalleHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO  MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEIMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, POBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYCCKON PEaKInu;

NPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JMEATeILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMaTH3aluIo, KiacCUu(UKaIHIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3¢H — IS M3yYCHHUS CBOWCTB
BEIICCTB W XUMHUYECKUX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METOJIbI
MO3HaHUSI — HAOJIOJICHUE, HU3MEpPEHHEe, MOJICIMPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BAaTh  MpaBWjaM  T[OJIb30BAHUA  XUMHUYECKOM  TMOCYIOW |
7a00paTOpHBIM O0OPYJIOBAaHMEM, a TakKXKe IpaBujiaM oOOpallleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
Ta00pATOPHBIX XMUMHUYECKUX OIBITOB M0 TOJYYEHUIO U COOUpPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB C OIPEICIEHHON MAacCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCICPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCA YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATHUH: XHUMHYECCKUU
AJIEMEHT, aTOM, MOJIEKysla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIUIOBON d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJIUTHYECKAsT TUCCOIUAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble U



HeoOpaTUMbIE pEaKIUM, OKHUCIHUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKITNH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJIEHUE,
ajoTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBs3b (KOBAaJIGHTHAs, MOHHAS,
METAJUIMYECKasi), KpPUCTAINIMYECKass pEelETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuH, MPeaeSbHO JOIMyCcTUMas
koHueHTpanusa [I/IK Bemecrtna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHATHU U
OPUMEHATH 3TH OHATHUS IPY ONMCAHUM BELIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs GopMy
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

ONPENEIISTh BAJICHTHOCTD U CTEIEHb OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMJEKHOCTb BEHIECTB K
onpene’néHHOMY Kiaccy COeIWHEeHH 1o ¢dopmyriaMm, BUI XUMHUYECKOU
CBs3M (KOBaJICHTHasi, WMOHHAs, MeETaJUIMUecKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA MO0 XMMUYECKOW (opMylie, XapaKTep Cpelbl B
BOJHBIX PAacTBOPaX HEOPTraHUYECKUX COCAMHEHUH, TUIl KPUCTAIITUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIch Ilepuonuyeckoro 3axona J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuoguyeckoil CHUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHA «TJaBHas noarpynna (A-rpynma)» M «1moOoyHas
noarpymnmna (b-rpynmna)», manbie ¥ OOJBIIME MEPUOJbBI, COOTHOCUTH
0003HaYEHHUs, KOTOphIE MMEITCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHUS  aTOMOB  XMUMHYECKHUX
AJIEMEHTOB (COoCcTaB U 3aps] sjapa, OOIIee YUCIO DJJIEKTPOHOB U
pacmpeneieHue WX 10 JJIEKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
npejenax MajiblX NEPUOJOB U TIABHBIX MOATPYMN C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy W COCTaBy YYACTBYIOIIMX B pEaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0O U3MEHEHUIO CTENEHEW OKUCICHUSA
XUMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOMKE W CHENU(UUECKHE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIECTB, IOJTBEPKIAsl OIMKHCAHUE
MpUMEpaMH MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIIU;

COCTaBIIATh YPABHEHUS DJEKTPOJUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHMS pPEaKIHil, MOATBEPKIAIOIMMNX CYIIECTBOBAHUE
TCHETUYECKOM CBS3U MEXKy BEIIECTBAMH PA3IUIHBIX KJIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHUCIIHUTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIUMA
MIOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa 3TUX PEaAKITNIA;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHHUS XHUMHUYECKUX TIPEBpaIllcHUH B Pa3IMUHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOrO »dJeMeHTa 1o Qopmye
COCJMHEHHUsI, MACCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE, IMMPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKON PEaKIINu;

cO0JIFO1aTh IpaBujia  NOJb30BaHUS XUMHUYECKOU MOCy 101 u
7a0opaTopHbEIM O0Opy/JOBaHUEM, a TakXKe IpaBUjia OOpaIlCHHUS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMH 110 BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYEHHUIO H COOUPAHHIO
ra3zo00pa3HbIX BEIIECTB (aAMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTh  PEAKIHWH,  TOATBEPKIAIOIINEC  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHA-, OpOMUI-,
uonua-, kKapbonar-, ¢ocdar-, cuiIMKaT-, Ccyiabdar-, TUAPOKCHUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEIIECTB;

MPUMEHSATHh OCHOBHBIC OTIEPAIUUA MBICTUTEIBHON MEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIlEHHE, CHUCTEMATU3allMI0, BBISIBICHUE
MPUYHHHO-CJICICTBEHHBIX CBSI3¢H — IS HW3yYEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOABl TIO3HAHUS —
HaOIIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, JKCIIEPUMEHT (peajbHBIM M
MBICIICHHBIN).



3. TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBo 4acoB
Ne HaumeHnoBanue pa3iesioB u djaexkTpoHHbIe (UU(PpoBbHIE)
KoHTpoJubHbIE IIpakTHyeckue
n/n TeM MPOrpamMMblI Beero o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
Paszpnea 1. [lepBoHayasibHble XMMHYECKHE OHATHUS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 9 bubmuorexa [JOK
' IPAKTHYECKOM AEATENBHOCTH https://m.edsoo.ru/7f41837c
YeoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20
Pa3nen 2. BaxxHeiiliue npeacraBuTe1d HEOPraHMYeCKNX BellecTB
21 Bosnyx. Kucnopon. [Tonsitue 5 bu6mmoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucinorax 8 1 bubnuoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonstue 06 5 1 1 bubnuoreka [JOK
' OCHOBAaHHMAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanueckuii 3axon u llepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBi3b. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHMU



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

[lepuognyeckuil 3aK0H U

31 [Tepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma
XHUMHUYECKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmorera TIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTCIIBHBIC PCAKIITNHN
bu6mmoreka [IOK
Hrroro o paszeity 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nugpoBbIie
Ne i/ P KourpoJubnsie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBo 1 XuMHYecKHe peakun
11 IToBTOpeHue u yriyoOiaeHne 3HaHUH 5 1 bubmuoteka [LIOK
' OCHOBHBIX Pa3JIENIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAs TUCCOIIAALINSL. bubnuoteka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJIBI M HX COeTUHEHU S
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnoreka [JOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHToB VIA-rpymmsl. Cepa u e€ 6 bubmmoreka LHOK
' PymHsL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' PYTHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 snemeHToB |VA-Tpynmel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHIIB. PO https://m.edsoo0.ru/7f41a636
KPEMHUI ¥ UX COSAMHECHHUS
Hroro no paszneny 25



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

Pazgen 3. MeTa/JIbI M HX COeTUHEHU S

. bubmuoreka [JOK
A 4
3 Obmme CrOHCTEA METAIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxxHelme Metaiuibl U UX COEIUHEHUSI 16 httos://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pa3nen 4. XuMusi u okpy»kaouas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpems 3 bubmorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontposabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponp XumMuu B KU3HU 1 bubnunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MEeTO/IaX MO3HAHUS B XUMUU 1 bubmroreia LIOK
A https://m.eds00.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paloThl B 1a00paTOpUU U NPUEMBI 1 bubmuoreka [IOK
oOpartieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmorexa [IOK
4 . 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [OK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBapEHHOM COMN)»
bu6mmoreka [JOK
6 ATOMBI U MOTIEKYJIEL . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 Bbubnunorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubamorera LIOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 brtamorera LIOK

https://m.edsoo.ru/ff0d2d50
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3aK0H ITOCTOSIHCTBA COCTaBa BCIICCTB.

bu6mmorexa [IOK
10 X .B
mmrieckas opmysa. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX IJICMECHTOB
OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTHocuTeNnbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTO bu6mmoreka [IOK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bu6nunoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. bubmoreka [IOK
XHUMHYECKas peaKkus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycoBus NPOTEKAHUS bubnuorexa LIOK
15 .
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MAaCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus kojiMuecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSAM XUMHYECKUX bubmorera [IOK
H . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coenMHEHUS, PA3IOKCHUS bubmorexa [IOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHimKIoneauct. Ododenne u bubmorexa LOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 KonTponbnas padota Nel o teme bubnmnoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubmoteka LIOK

BO3yXa. KPICJ'IOpOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e
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IMpOCTOC BCIICCTBO. O30H

duznueckre U XMMUYECKUE CBOMCTBA

22 KHCIIOpOJia (peaKIIuu OKUCICHUS bubmorexa [TOK
poAa (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
Crioco0bI oTydeHus: KUCIopoia B
23 1abopaToprr U IPOMBIIUICHHOCTH bubmorexa OK
patop 3 ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciopoaa
TennoBoit 3¢ dext xumuueckoit
24 peaKIuu, MOHSITHE O bubnmnoreka [LIOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HeTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie¢l;O3 yxa CIIOCOOBI 3:1"0 bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpaxkTuueckas pabota Ne 3 o Teme
26 «[Tomy4enue u coOupanue KuciIopoia bubmorexa [IOK
Y . p PO, https://m.edsoo.ru/ff0d4ae2
U3Y4YECHHE €ro CBOMCTBY
97 Bonopon — anemeHT u nmpocroe bubmuoreka LIOK
BelecTBO. Haxoxxienue B nmpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre 1 XMMUYECKHE CBOMCTBA bubmoreka [JOK
Bojopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTre 0 KUCIIOTaX U COMAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI oNTy4eHus: BOAOPOa B bubnmoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme
bubnnorexa [JOK
31 «Ilonyuenue u cobupanue Boopoaa,

HU3y4YECHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brraucnenus o0béma, KonumdecTBa

33 BEIECTBA ra3a Mo ero W3BECTHOM bubmorera OK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00BEMY
Brruucnenus 00EMOB Ta30B 110

34 ABHCHMIO PEAKI[MH Ha OCHOBE 3aKOHA bubmmorexa [IOK
ybap pealtiiit 1 https://m.eds00.ru/f0d5708
00BEMHBIX OTHOIIICHHH ra30B

35 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 Cocra ocHoBanuil. [lonstue 06 bubnmnorexa [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Hacwienasie

37 u HI::HacmpeHHLII; aCTBOPBI MH;CCOBB.H bubmorexa [TOK

B PacTBOpEL- https://m.eds00.ru/ff0d5b40
JI0JIs1 BEIIIECTBA B pacTBOPE
[Ipaktuueckas pabota Ne 5 mo Teme

38 «IIpuroToBiieHrE€ PaCTBOPOB C bubnuoreka [JOK
ONPEAEIIEHHON MAaCCOBOM JI0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padota Ne2 o teme bubnmnoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KaccupuKaims, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa IOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUsI: COCTaB, KilacCU(DUKAIHA, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITomyueHnne u XuMHU4ecKre CBOWCTBA bubmuoreka LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanus, bu6munorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lomyyenne u XUMHYECKHE CBOMCTBA bubnuorexa LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIIATYpa,
46 cnocoérfl) oJ q)eHI/I;I XI/IMI/I‘I}CIEKI/IC bubmmorera [IOK
. y ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTuueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME bubnmnorexa [IOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'enernyeckas cBsi3b MEXKIy KilaccaMu bubnuoteka [IOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o01IeHne U cUCTeMaTU3aIus 3HAHUH
H H https://m.edsoo.ru/00ad9ch?2
KonrponsHast padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI HEOPTaHUYECKHUX bubmorera TIOK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbie MOMBITKH KiTacCHUPUKAITIT
51 XHMHUYECKHX dJIeMeHTOB. [loHsTHE O bubmorera HOK
' https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOIHBIX SJIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckast cucTeMa XMMHYECKUX bubmmorera [IOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB 1. . MenpeneeBa
bu6mmorexa [IOK
53 [Tepuonpl, rpynmbl, TOATPYIITHI 1

https://m.edsoo.ru/00ada52c¢c
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Crpoenue atoMoB. CocTaB aTOMHBIX

bu6nunorexa [JOK

o4
saep. M3otornbl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [lepronnueckoi bubmorera OK
pron https://m.edsoo.ru/00ada6bc
cuctemsl 1. 1. Mengeneena
XapakTepucTuka XUMUYECKOTro
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmoreka [JOK
[Tepnonuueckoii cucreme /. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoanueckoro 3akoHa st
pa3BUTHA HAayKu U npaktuku. 1. 1. bubmuoteka LIOK
o7 -
MeHeneeB — y4d€HbIH, earor u https://m.edsoo.ru/00ada96e
rpaKIaHUuH
DIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnunorexa [JOK
59 41
OFHA XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMHU4YecKast bubnmnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenmonsipHas XuMHYeCKas bubmuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
Bbub6munoreka [JOK
62 C
TCHCHb oRHeer https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIH Bubmorera TIOK
https://m.edso00.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnmoreka [JOK
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«CTpOeHI/Ie aromMa. XHUMHUYECKasl CBS3b)

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600meHre u 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHre u 1 bubnmnoreka [JOK
cucTeMaTu3anus 3HaHu’ https://m.edsoo.ru/00ad9cbh2
68 PesepBHbIil ypok. O6001IeHNE 1 1 bubnmnoreka [IOK
CUCTEeMAaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
[Tepuoanyeckuit 3aKoH.

1 [lepnonnueckas cucrema 1 bubnuorexa [IOK
XUMHUYECKUX 3yieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubmmorexa [IOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukarus 1 HOMEHKIaTypa 1 bubmuoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 Bbub6nunorexa [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtpomnsHas padora Nel o teme

5 «IToBTOpeHue u yriayOiaeHue 3HaHUI 1 1
OCHOBHBIX Pa3fesioB Kypca 8 Kiiaccay

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 pa3IuyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcbO
IlonsiTHE O CKOPOCTU XUMHUUYECKOU

7 eakuuu. [IoHATHE 0 TOMOr€HHBIX U 1 bubnnorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUIX
[TonsiTHE O XUMUUYECKOM PAaBHOBECHH.

bubnunoreka [JOK
8 dakTopbl, BAUSIONINE HA CKOPOCTh 1

XUMHUYECKON pCaKuu U IMOJIOKECHUC

https://m.edsoo.ru/00adc28c



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

XUMHUYCCKOTO paBHOBECUA

OKMCIUTEIBHO-BOCCTAHOBHUTEIIbHEIE

Bubmunorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTHYSCKON
10 nccorranuyu. CUiIbHBIE U C1a0bIe bubmorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 MouHble ypaBHEHNSA PEAKIIUN buodmiorexa LIOK
yp peaKit https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHUU B CBETE MIPEACTABICHUMN budmiorexa LIOK
p UH https://m.edso00.ru/00add5d8
00 3NIEKTPOTUTHYECKOH TUCCOIMAIIAN
XHUMHUYECKHAE CBOMCTBA COJIEH B CBETE
13 [IPEICTABICHUNA 00 Enbmrorexa HOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON AUCCOLMAIITIHI
14 [TousTHE O TUAPOINU3E COJIEH Enbmaorexa HOK
Ap https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs bu6moreka LIOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «II;)CHIeHI/Ie 3Kcrfe UMEHTAJIBHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3amauy»
KonTponbnas padota Ne2 o reme
17 «DNEKTPOIUTHUECKAS IUCCOLAALA Bubmorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011as xapakTepUCTHKA TaJIOr€HOB.
18 XI/III-\]/I-II/I'—ICCKI?/IG CBzﬁCTBa Ha [IpUMeEpE buodmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnoposonopona. ConsiHas KUCIIOTA, bubnmnorexa [IOK
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XUMHUYECKUE CBOMCTBA, MOIYUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[TpakTrueckas padora Ne 2 mo Teme

Bbub6munoreka [JOK

20 «ITonyuenue COITHOM KUCTOTHI,
Y . N https://m.edsoo.ru/00ade348
u3yudeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKIUil, €CIIU OIUH U3 bubnmorexa [OK
p ’ https://m.edsoo0.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB bubnmnoreka [LIOK
VIA-rpymribt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOM(UKALIUY CEPBHI.
23 HaxoxneHune cepbl 1 €€ COeIMHEHUI bubmuoreka [IOK
B MpUpOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopo/i, CTpoeHue, bubmuoreka LIOK
(bu3MUecCKue 1 XUMUIECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHE CBOWCTBA brbamorera LIOK
’ https://m.edsoo0.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE ITPOMBIIIICHHOTO CIIOC00a
26 IIOJIy4Y€HUs] CEPHOMN KUCIIOTHI. bubmuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COeAUHEHUSIMU
cephl
97 Brruncienne MaccoBO# JOJIM BBEIXO/a Bubmunorexa [IOK
MPOJIyKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB bubnuoreka LIOK
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VA-rpymnnsl. A30T, pacipocTpaHeHHe
B npupojie, Gu3nvecKue u
XUMHUYECKHE CBOMCTBA

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

AMMuak, ero puznyeckue u

bubmoreka [JOK

29 XHMHYECKUE CBOMCTBA, IOJIYUYCHHUE U
Y https://m.edsoo.ru/00adf004
IIPUMEHEHHUE
ITpaktuueckas padora Ne 3 o Teme
30 «ITonyyenne aMmmMuaKka, M3y4eHHE €TO bubmorexa HOK
. Y - 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e¢ hu3nIecKue u bubmuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B KAYECTBE MHUHEPATBbHBIX

32 no0peHnii. XUMHYECKOE bubnnorexa [IOK
YAOOP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIoIIel cpeabl
COEIMHEHMSIMH a30Ta
®dochop. Oxcug dhocdopa (V) u

33 q)ocg))o pHaSI Kncn((l))Ta q:bprl)sn(qellme u bubmorexa LIOK

p L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, TTONyUEeHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX yI00pEHUM. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHOMN Cpeibl https://m.edso0.ru/00adfc20
docharamu
Vraepon, pacipocTpaHeHHe B

35 pu E e gmﬂzecgl)/le U XUMHYECKUE bubamorera LIOK

PHPOAS, https:/m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriepona, ux Gpuznyeckue u bub6mnorexa [IOK

XUMHYECKHAE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosiorn4yeckre npoOiIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yrieposa (1V)

37 VronpHas KUCIIOTa U €€ COIU brbamorera LIOK
https://m.edso0.ru/00ae006¢
[Tpaktuueckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa. bubmuoreka [IOK

38
KauectBennas peaxius Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavabHBIC TOHATHS 00
39 OpraHMYECKHX BEIIECTBAX KaK O bubmorexa [IOK
p = https://m.edsoo.ru/00ae054e
COCIMHEHMSIX yTIIepoia
40 KpeMuuii u ero coequHeHUS bubamorera LIOK
p https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME bubmuoreka [IOK

41 .

«Baxueime HeMeTaJlIbl U UX https://m.edso0.ru/00ae0bf2

COEIMHEHHUS

Kontponbnas padora Ne3 mo teme

42 «BaxxHennme HeMETaIUIBL U BX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18

COCTMTHEHUS

OO01as XxapakTepUCTUKAa XUMHYECKHUX

3JIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBsI3b U bu6mmorexa [IOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edsoo.ru/00ae103e
pemérka. dusznyeckue CBONCTBa
METaJlIOB
XHUMHUYECKHE CBOMCTBA METAILIIOB,

. bubmoreka [IOK

44 DNEKTPOXUMHUUYECKUH PAJT

HaprDKeHI/Iﬁ MCTaJ1JIOB

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



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OOmme crnocoObl MOTy4YEeHUs
MmetaiuioB. CiuiaBel. Berauciaenus mo

45 aBHEHUSIM XUMHUYECKUX PEeaKIIUi bubnnorexa [JOK
yp PeaKIH, https://m.edso00.ru/00ae1156
€CIIM OJTUH U3 PEareHTOB COJEPIKUT
pUMeCcH
46 ITousiTHE 0 KOPPO3UHU METAIIIOB bubnuorexa [OK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47
[Henounnie meranet https://m.edsoo.ru/00ael14b?2
48 Oxcupl ¥ THIPOKCUIBI HATPUA U bubnuoreka LIOK
Kayms https://m.edsoo.ru/00ael14b?2
49 [lenoyno3eMenbHBIC METAJIIBI — bubmoreka [IOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ae15e8
50 Baxxneimue coeqnHeHns KaabIlHs bubnmorexa [OK
a H https://m.edso0.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHS
3HAHUH
JKEcTkoCTh BOMBI U CITOCOOBI €€ bubmoreka [IOK
52
YCTPAaHEHUS https://m.edso0.ru/00ae1886
[Tpaxktuueckas pabota Ne 6 o Teme
53 "XEcTKkoCTh BOALI M METOIBI €8 bubnnorexa [IOK
| 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmoreka [IOK
54 A 7
FIOMITHITH https://m.edso0.ru/00aelc64
AmM@doTepHble CBOMCTBA OKCHUJIA U bubnuorexa LIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86

OKCI/I,Z[LI, TUAPOKCUABI U COJIN KCIIC3a

bu6nunorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IEHE U CHCTEMATH3AIAA
3HAHUU
[IpakTuueckas pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
«BaxHenme MeTabl U uX https://m.edsoo.ru/00ae3de8
COEIITHEHUS
Boruncnenus no ypaBHeHUAM
XUMHYCCKUX PEaKIUi, €CITU OJIUH U3
60 peareHToB J1aH B U30bITKE WIIN bubmuoteka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JIM BBIXO/A MPOTYKTA
peaxuu
61 O06o011eHne 1 cucTeMaTH3alus
3HaHUU
KonrpomnsHast padora Ne4 o teme
62 «BakHeWMe MeTalTbl U UX
COCITTHECHHS)
63 Bemecrsa u Marepuansl B bubnmnoreka [IOK
MOBCEIHEBHON JKU3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bubmuoreka LIOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnn bubnuoteka LIOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepubIil ypok. O6001IeHNE 1 bubmuoreka [IOK
CUCTEMaTH3aLMsl 3HAHUU https://m.edso0.ru/00ae0dOa
67 PesepHbIil ypok. O60011eHNE 1 bubnuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTeMaTH3allls 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIit ypok. O600mIeHre u
CHCTeMaTH3allUs 3HAHUH

bubnuorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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