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ITOSACHUTEJ/IbHASA 3AITNCKA

[IporpaMma MO XWMWM Ha YpPOBHe OCHOBHOro o0O0ijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWI K pe3y/lbTaTaM OCBOEHHSI OCHOBHOMN
obpa3oBareIbHOM TIPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHUs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IMPOrpaMMbI
BOCITUTAHUS U C YUETOM KOHI[eTI[AHY TMpeTio/iaBaHusi yueOHOTo rnpeamMeTa « XUMUsH»
B 00Opa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii deneparui.

[IlporpamMmma 10 XuMUW [AéT TIpe/CTaBleHWe O ILiensX, o0lell cTpareruu
oOydyeHMs,, BOCIMTAaHWS W Ppa3BUTHSI OOYYarOIUXCS CpeJCTBAaMM y4ueOHOro
rpeJMeTa,  yCTaHaB/WBaeT  00si3aTesibHOe  TIpeJMeTHOe cojJiepkaHue,
rpelycMaTpuBaeT pacrpe/ie/ieHde ero Mo KjgaccaM W CTPYKTYpPUpPOBaHUeE I10
pa3zesaM M TeMaM TIpOTpaMMbl TI0 XHWMUH, OTpefiesisieT KOJUYeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU coieprKaHus, pPeKOMeHyeMY0
1OC/Ie/OBAaTeIbHOCTb ~ W3Y4UeHUsI XUMHM C YU6TOM  MEXIIpeJAMETHBbIX M
BHYTDHUIIPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PACTHBIX
ocobeHHOCTe 0OOyuarol[UXCsl, OrpefenaseT BO3MOXHOCTH TipefMeTa  [ijIs
peanu3aiiii TpeOOBAaHWM K pe3y/ibTaTaM OCBOEHHMS OCHOBHOM 0Opa3oBaTesbHOM
TIporpaMMbl Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHusl, a Takxe TpeOOBaHUMN K
pe3y/ibTaTaM 00yueHHUs] XMMHUM Ha YPOBHe 1ie/iel u3yueHus MpeiMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABATe/bHOU [leATeTbHOCTH O00yYaroIierocss 1Mo OCBOEHUIO
y4ueOHOTO Co/lep>KaHMS.

3HaHWe XUMHUU CJIY)KUT OCHOBOM /i1 (POPMHUPOBAHUSI MHPOBO33peHUs
oOyuarolierocsi, ero TpeJcTaB/ieHUd 0 MaTepyuajbHOM eJUHCTBE MHUPA, Ba)KHYHO
ponb WrparT (opMUpyeMble XUMUeH TIpe/iCTaB/IeHUs] O B3aWMOTpPeBpaIlleHHsIX
Hepruv U 00 SBOJIOL[MU BeleCTB B TPUPOJie, O MyTSX pelleHus T100ambHbIX
rpo0sieM yCTOMUMBOIO Pa3BUTHS 4Ye/IOBeUeCTBa — ChIPhEBOM, IHEPreTHYecKOoH,
TIUILL[eBOU 1 KOJIOrUueckoi 6e30rmacHOCTH, TIpobJieM 3paBOOXPaHeHHUs.

N3yueHue Xvumuu:

crocobCcTByeT — peajqu3alid  BO3MOXHOCTEM  Jijii  CaMOpa3BUTHS U
dhopMHUpOBaHYs KYJIbTYPbl IMUHOCTH, €€ 00111ei U (DyHKITMOHA/IbHOM TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpMUPOBAHME MBIIUIEHHAS W TBOPUECKHUX CIIOCOOHOCTEH
o0Oyuaroluxcs, HaBBIKOB WX CAMOCTOSTebHOW y4yeOHOW /leATebHOCTH,
9KCTIepUMEeHTallbHbIX W UCCe/loBaTe/IbCKUX YMeHUlM, HeoOXOJUMBbIX KaK B
TOBCEJHEBHOM >KU3HU, TaK Y B NMPO(ECCUOHAILHOM JeSTe/IbHOCTH;

3HaKOMUT CO CrelM(pUKON HayuHOTO MBbIILJIEHUS, 3aK/a/lbiBaeT OCHOBBI
1[e/TOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeIoBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3Tarom B (OpMUPOBAHKH eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroInXcs;



crocoOcTByeT (hOPMHMPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K eCTeCTBEeHHO--
HayuYHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTUUECKOe
obpa3oBaHue 00yUarouxcs.

[laHHble HampaBjeHWus B O0yueHWH XUMHK 00eCcrieurBarOTCs CrelduKon
colep>XaHUSI ~ y4ueOHOTrO  TpeaMeTa, KOTOPBI  SIB/IAETCA  TeAaroruuecKH
aZlaNTUPOBAaHHBIM OTpakeHHeM 0a30BOi HAYKH XWMMHH Ha OTpe/ie/IEHHOM JTarie eé
pa3BUTHSL.

Kypc x¥MuM Ha ypoBHEe OCHOBHOT'O 00I1jero oOpa3oBaHUsl OPUEHTHPOBaH Ha
OCBOeHMe OOyYaroIMMHCS CHUCTEeMbI ITepBOHAYA/IbHBIX TTOHATHM XWUMHH, OCHOB
HEOpraHW4YeCKOM XWMMWUM U HEKOTOPbIX OTAEeNbHbIX 3HAUWMbIX TIOHSTHU
OpraHhYeCcKou XUMUH.

CTpyKTypa cojep>KaHusl MPOrpaMMbl MO0 XUMUU C(HOPMUPOBAHA Ha OCHOBE
CHUCTEMHOI0 TojxozAa K eé uzyueHuto. Cojiep)kKaHue CKJIa[IbIBaeTCsS W3 CHUCTEMbI
TOHATHUH O XMMUYECKOM 3JIEMEHTE UM BeILleCTBE U CUCTEMBI TTIOHATHUH 0 XUMUYECKOU
peakiiud. OO6e 3TH CUCTeMbl CTPYKTYpPHO OpraHW30BaHbl I10 TIPUHIUITY
MOC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Mpe/ICTaBIeHUMN
pa3HOro ypOBHS:

- aTOMHO-MOJIEKYJISPHOTO y4YeHHsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- Ilepuogunueckoro 3akoHa [l. 1. MeHpeeeBa Kak OCHOBHOI'O 3aKOHA XWMUU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYeCKOU CBSI3Y;

- TpeAcTaB/ieHHd 00 3MEKTPOSUTHUYECKOM JUCCOI[MAI[MH  BeIeCTB B
pacTBOpax.

TeopeTnyeckre 3HAaHUS PACCMATPUBAIOTCA HAa OCHOBE SMITMPUYECKU
TO/IyYeHHbBIX U OCMbIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS TOC/IeJOBaTebHO OT OJHOTO
YPOBHS K [JPYrOMY, BBITIONHAA (YHKOUM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOWCTB, CTPOEHUSI U BO3MOKHOCTEM TPAKTUUECKOrO0 MPUMEHEHUs U MOJTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (hOPMUPOBAHMIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/ISIIOIe HayYHOM KapTUHBI MUpa B JIOTHUKe
eé CUCTeMHOMW TIPUPOAbI, LIEHHOCTHOTO OTHOLIEHUSI K HAyuyHOMY 3HAaHUIO U
MeTOoJaM TMO3HaHUS B Hayke. V3yueHrWe XWUMHU MPOMCXOJUT C TpPHBIeUEHUEM
3HAHUW W3 paHee W3YUeHHBIX YyueOHBIX TIpeaMeToB: «OKDPYKaroIMi MUD»,
«buonorus. 5-7 knaccbl» U «Pu3mMKa. 7 Knacc».

[Ipy wu3yyeHUH XUMHUU TIPOMCXOAUT (OPMHUPOBAHUE 3HAHUU OCHOB
XUMHUYECKOW HayKu KakK 00/1aCTH COBpPeMEeHHOI'0 eCTeCTBO3HaHUS, MpaKTUueCKou
JleATeJIbHOCTU YesloBeKa YW KaK OJHOTO W3 KOMIIOHEHTOB MUDPOBOW KYJ/IbTYPBI.
3ajjaua yueOHOro TpeAMeTa COCTOUT B (DOPMHPOBAHMM CHUCTEMBI XWMHUECKHUX
3HaHUN — Ba)KHEWIIMX (DAKTOB, MOHITHH, 3aKOHOB 1 TeOPeTUUYECKUX TT0/I0’KEHUM,
JOCTYIHBIX 0000I[eHHH MHUPOBO33DEHUECKOTO XapakTepa, s3blka HaAyKH, B



NpUoOIleHNM K HAayYHbIM MeTOoJ/[aM TI03HaHWSI TIPU U3YUeHWM BeIecTB W
XUMUYEeCKUX peakiuii, B GOPMUPOBAaHWW M Pa3BUTUU MO3HABaTeIbHBIX YMEHUUN U
UX TpUMEHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-UCC/ie[0BaTeTbCKOM
JesITe/IbHOCTH, OCBOEHMM TIpaBW/I 0e30racHOro oOpallleHuss C BeljecTBaMU B
MOBCEeJHeBHOM >KH3HHU.

[Tpu M3yyeHUM XMMHK Ha yPOBHE OCHOBHOTO 00Iiero o6pa3oBaHHsl Ba)KHOE
3HaueHue TIpUo0pe/y Takue 11e/d, Kak:

- (QopMHpOBaHMEe WHTE/JIEKTYa/JIbHO Ppa3BUTOW JIMUHOCTU, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIPDUHSITUIO peIlleHuH,
CTI0COOHO¥ a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HU;

-  HarpaB/IeHHOCTh 00yuyeHWss Ha CHUCTeMaTHuecKoe mpuoOIieHre
oOyyJaroImxcss K CaMOCTOSITe/TbHOW TI03HaBaTebHOM JesiTeIbHOCTH, Hay4YHBIM
MeTOo/laM TIO3HaHUs, (HOPMUPYIOIMIUM MOTHMBAIIMIO M pa3BUTHE CIOCOOHOCTEM K
XUMUY;

- obecrieueHue yCIOBHH, CTIOCOOCTBYIOIIUX MMPHOOPETEHNI0 00YUarOII[UMUCS
OTbITa pa3HOOOpa3HOl [eATe/bHOCTH, TO3HAHUSI W CaMOIO3HAHHS, K/IHOUYeBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), MMEIIIMX YHUBepcaJbHOe 3HaueHue [I/isi
pa3IMYHbIX BUIOB /leATe/TbHOCTY;

- ¢dopMupoBaHue 00meli GYHKI[MOHAJLHOM U eCTeCTBEHHO-HAayUHOU
I'PaMOTHOCTH, B TOM UHC/Ie YMeHHU OOBSICHATb U OIleHWBaTh SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUS M OMbIT, TOJIyYeHHbIe TMPU W3yYeHUH
XUMHH, TIPUMEHSTb WX TIPU peIlleHnd TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/I0BOU [1eATe/IbHOCTY;

- ¢opmupoBaHrue y O0O0yuarol[UXCsd T'YMaHUCTHUECKUX OTHOILEHUH,
TOHUMaHWsl LIEHHOCTU XWUMHWUYeCKUX 3HaHWW [jid BbIPAOOTKM 3KOJIOTHYECKH
1jeslecoo0pa3HoOro ToBe/leHHss B OBITY W TPY/JOBOM [IeATeTbHOCTH B 1IEJIsX
COXpaHeHUs CBOEro 3/J0POBbs M OKPY>Karoll[el MPUPOJHOU Cpe/ibl;

-pa3BUTHE MOTHBAI[MM K OOyuUeHHI0, CTOCOOHOCTeM K CAMOKOHTDO/IO U
CaMOBOCITUTAaHWIO HAa OCHOBe YCBOeHUs 0O0Illjeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY Tipoduisi ¥ HarpaB/IeHHOCTH JalbHeNIIero
obyueHwUs!.

OO1ijee YHC/IO YacOB, OTBEAEHHBIX [JI1 M3yUueHHUS XUMHUHW Ha YpPOBHE
OCHOBHOTO 00111eT0 0b6pa3oBaHusi, coctapssieT 136 vaca: B 8 kmacce — 68 uacos (2
yaca B HeJies10), B 9 Kytacce — 68 yacoB (2 yaca B HeJleslto0).



COAEPXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaya/ibHbIEe XUMUYECKHE MOHATHSA

[Ipegmer xuMuu. Pojib XMMUU B J)KU3HU YesioBeKa. XUMUA B CUCTeMe Hayk.
Tena u BemecTtBa. Pu3nMuecKrde CBOKWCTBA BelleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOJax MO3HAHUS B XUMHUU. UMCThIe BelljeCcTBa U CMeCH.
CriocobbI pa3zesieHus CMeCei.

ATOMBI M MOJIEKY/bl. XUMHUUecKre 37eMeHTbl. CHMBOJIBI XUMUYECKUX
571eMeHTOB. [IpoCThIe U C/I0XKHBIE BeleCcTBa. ATOMHO-MOJIEKY/IIPHOEe yYeHHe.

Xvumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XUMHYECKUX 3JIeMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/bHas aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XMMHAUeCKOr0 3/IeMeHTa B
COeIUHEHWH.

KomuectBo BeljectBa. Mosib. MosispHasg Macca. B3auMoCBs3b KOJIMYECTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHBIX eAWHUI] BellecTBa. PacuéTel mo @opmyiam
XUMHUYECKUX COeIMHEeHUHN.

Pu3nUeCcKre U XMMHAUYeCKue SIBJIeHUsl. XMMHUUeCKasi peakusi U eé TIPU3HAaKU.
3aKOH COXpaHeHUs] MacChl BelleCTB. XuUMHUeckue ypaBHeHus. Kaccudukaiys
XUMHUUECKUX peakiuii (coeJuHeHUs, pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XMMUUYECKOW TIOCY/I0H, TipaBuiaMu paboThl B jlabopaTopuu U
ripuémamu obpaiijeHus1 ¢ labopaTOpHbIM 000py/I0BaHWEM, U3yUeHre U OMMCaHHe
GbU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKMX BeIeCcTB, HaOJIojeHne
¢du3snueckux (r/iaBeHUMe BOCKa, TasiHUMe Jb/la, pacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XMMUUeCKUX (ropeHue CBeuu, MpOKa/MBaHUe
Me/THOM TIPOBOJIOKH, B3aMO/IENCTBYE Mesla C KMC/IOTOM) siB/ieHWM, HabJtto/jeHre U
onucaHWe MPU3HAKOB TPOTEKaHUsI XMMUUECKUX peaklui (pa3/jo)keHue caxapa,
B3aMMO/IENCTBUE CEePHON KHC/IOTBI C XJIOPUOM Oapus, pa3/ioxkeHue TUIPOKCH[A
Meau (II) mpu HarpeBaHuU, B3aUMO/IeHCTBUe Kejie3a C pacTBopoM coiu Meau (1),
v3yueHHe CIOCOOOB pasZie/ieHUsl CMeceii: ¢ TIOMOIIbI0 MarHWuTa, (PUIbTpoBaHUe,
BbI[TApMBaHUe, AUCTU/ISILYS, XpoMaTorpadusi, IpoBe/ieHe OYMCTKU MTOBapeHHOU
comu, HabmofeHWe W OMKMCAHWE  Pe3y/ibTaTOB  TPOBEEHUs  OIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWsl MacChbl, CO3[aHue MoJesied MOJIeKYJI
(LmapocTep>KHeBBIX).

BakHeM1ie npe/iCTaBUTE/IM HEOPraHMUeCKUX BellecTB

Bo3myx — cmech rasoB. CoctaB Bo3gyxa. Kucmopog — 3/1eMeHT U mpocToe
BelllecTBO. HaxoxgeHue KucaopoAa B mpupofe, (u3NueckKue W XUMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Okcuabl. [IpumeHeHue kucnopoga. CriocoObl



ToJlyueHus KWCAopoJa B JiabopaTopuMi U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoge. O30H — a/yIoTpoIHasi MOAU(PUKALIUS KUCI0PO/a.

TennoBor 3¢(}eKT XMMUUeCKOW peaklyd, TePMOXMMHUYECKHe ypaBHEHWMS,
9K30- WU SHJIOTepPMHUYECKHe peakluu. TOIUIMBO: Yrojb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUeHUe MapHUKOBOr0 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — sneMeHT M TipocToe BelecTBO. HaxokjeHue Bojgopoja B
npupozie, Gu3Myeckue U XUMHYECKHe CBOWMCTBa, TIPUMEHEeHue, CI0COoObI
nonyuenusi. Kuciotel u conm.

MonsipHbIii 00bEéM ra30B. PacuéTel 110 XUMHUUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Boja Kak pacTBopuTesb. PaCTBOpBI.
HachbliieHHble M HeHachlllleHHble pPacTBOPbl. PacTBOPUMOCTHL BeleCTB B BOJeE.
MaccoBas 107151 BellleCTBa B pacTBOpe. XUMHUeCKHe CBOMCTBAa BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpO/Jie U B )KWU3HU 4esioBeKa. KpyroBopoT BOAbI B MPUPOZE.
3arpsi3HeHue NpUpOoAHbIX BOJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOZ,.

Knaccudukaiuss HeopraHuueckux coeguHeHu. Okcuppl. Kaccudukaius
OKCHUJOB:  cosieoOpasyroiijie  (OCHOBHbIE,  KHCJIOTHbIe, amdQoOTepHble) U
HecosieoOpa3yomuye. HomeHknaTtypa oKcugoB. Pusnueckre W XUMHAYECKHe
CBOMCTBA OKCH/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIENOYM W HepacTBOPUMbIE
ocHOBaHHUs. HoMeHKnaTypa ocHOBaHuW. PuU3NUecKWe M XHWMUUYEeCKHe CBOWCTBA
ocHOBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaims kucior. HomeHknatypa Kuciot. @usndeckue U
XMMUUeCKre CBOMCTBa KMC/IOT. Psig akTthBHOCTM Meta/yioB H. H. bekeToga.
ITomyyeHue KUCIIOT.

Comu. HomeHnknarypa cosneid. Pu3nyeckrie U XMMUUECKHe CBOMCTBA COJIEH.
[TonyyeHue coJsien.

['eHeTHUecKasi CBS3b MeXX/ly K/laCCaMU HeOPraHUUeCKUX COeIMHEHUH.

XumuuecKutl 3KcnepumeHm:

KaueCTBEHHOe OmpeieJieHUe COoJlepyKaHrs KMCI0poJa B BO3/yXe, MOyUYeHue,
coOupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUCI0pO/a, HabstogeHue
B3aMMO/IeCTBUSI BeIlleCTB C KHUCJIOPOAOM M YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpalljeHusl TopeHusi (Io)kapa), O3HaKOMJIeHWe C oOpa3llaMu OKCHAOB U
OlMCaHHWe WX CBOWMCTB, TIOMy4YeHWe, coOMpaHve, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJiopojia (ropeHue), B3auMOZieMcTBUe Boopoja C okcugom Mmeau (II)
(BO3MOXXHO MCIO/b30BaHUe BUjleOMaTepuanoB), Hab/ojeHne 0OpaslioB BellecTB
KOJIM4ecTBOM 1 MoJib, MCCe/joBaHHe 0COOEHHOCTe pacTBOPEHUs BeleCTB C
Pas/iMuHOM pPAaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pacTBOPOB C OMpeJe/éHHOU
MAacCCOBOM [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJIbI C MeTasylaMuy
(HaTpyeM U KaiblieM) (BO3MOXXHO MCIIO/b30BaHWEe  BH/eOMaTepHasioB),



HcciejoBaHe 00paslloB  HEOpraHWYecKHWX BeleCTB Pa3/IMuyHbIX  K/IacCOB,
Hab/Tto/leHre U3MeHeHUs] OKpaCKy MHAWKATOPOB B pacTBOpaxX KUCJIOT U IIesiouel,
v3yueHue B3aumojielcTBUs okcuzaa Meau (II) ¢ pacTBOpom cepHOUM KHMC/IOTHI,
KUCJIOT C MeTaj/ulaM{, peakLud HeuTpaau3alyy, I0JydyeHrhe HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTasjla APYTMM M3 pacTBOpa COJIU, PeLleHUe
9KCIepUMeHTabHbIX 33Jjau 10 TeMe «Ba)kHellllMe KiacChl HeOpraHUueCKUX
COoeIMHEHUI».

Ilepuoguveckuni 3akoH u Ilepuosgnueckass cucreMa XUMHUYECKHX
1emenToB JI. . MengeneeBa. CtpoeHue aroMoB. XuMHUUeCKas CBA3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble MOMBITKA KAACCU(UKALMM XUMUYECKUX 371eMeHTOB. [loHaTthe o
Ipymmax CXOJHBbIX 3/7eMeHTOB (IIeJIoOUHble M IjeJI0YHO3eMeslbHble MeTasulbl,
rajioreHbl, UHePTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aMbOTepHbIe OKCU/IBI
Y TUJPOKCUJIBI.

[Teproanyeckuii 3akoH. [lepuonrueckasi cUCTeMa XMMUUECKHX 371eMeHTOB /1.
. MenpeneeBa. KopoTkonepuogHass M UIMHHOINEPUOJHAs  (POPMBI
[Teprognyeckoy cructembl xumuueckux 3yeMeHToB 1. YI. MeHngeneeBa. Ilepuoabt
v rpymnnbl. PuUsWueckur CMBICI TOPSAKOBOIO HOMeEpa, HOMEpOB Mepuoja u
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX sziep. M30Tornbl. D/1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiX 20 XUMHYECKHUX 3JIEMEHTOB
[Teprognueckori cuctembl [. U. MenpaeneeBa. XapakTepUCTUKA XWMHUUYECKOTO
37IeMeHTa T10 ero rosokeHutro B [lepuoanueckoit cucteme /1. Y. MeHieneeBa.

3aKOHOMEPHOCTH HW3MEHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMUeCKUX CBOMCTB MO FPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa U Ileprorueckor CUCTeMbl XUMHUYECKHUX
3JIEMEHTOB [i/Is1 pa3BUTHSI HayKd W TpakTUKW. [I. V1. MeHpeneeB — yuyéHbld U
rpakJaHuH.

XvMmudeckas CBsi3b. KoBasieHTHasi (MOJiipHass W HEMOJISIPHAasi) CBSI3b.
OJIeKTPOOTPULIATe/IbBHOCTb XMMUYECKUX 3/1eMeHTOB. VIOHHas CBs3b.

Crenenb  okuciieHus.  OKHUC/IATE/IbHO-BOCCTAHOBUTE/IbHBIE  DEeaKLUM.
ITponjeccel OKuCaeHYs U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTa//IOB W HeMeTa/l/IoB, B3aWMOZelCTBUe
TMIPOKCH/JA L[MHKA C pacTBOpamMu KWCJIOT W Ie/ioueld, IMpOBeJEeHHUe OIIbITOB,
V/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX — peakLui
(ropeHue, peakLiUM pas3/i0KeHUsl, COeJUHEHNS).

MescnpeomemHble ces3u



Peanu3aiuss MeXIpeJMeTHbIX CBs3€Md TIPU U3y4YeHUHM XUMHUUA B 8 Kjacce
OCYILIeCTBJISIETCST uepe3 HCIOJb30BaHWE KaK OOIMX eCcTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU /IJi1 OTJeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr 0 LIUKJIA.

OO01ire ecTeCTBEHHO-HayUHbIe TIOHATHS: Hay4YHbIA (paKT, TUIOTE3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TepUoAUYHOCTb, HabsoeHue,
5KCIIePUMEHT, MO/ie/TMPOBaHue, U3MepeHre, MO/le/Ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW/,
W30TOIbl, PAJAUOAKTUBHOCTh, MOJIEKYyJa, 3JIEKTPUUYECKUU 3apsif], BelleCTBO, TeJO,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (u3nueckve BeMUMHbBI, eIUHHULIbI
r“3MepeHusi, KOCMOC, TIJIaHeThl, 3B€3/1bl, CoJHLIe.

Buosorus: poTocuHTes, AbIXaHUe, brocdepa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIUBO, BOJHbIEe PeCypChl.

9 KJ/TIACC

BeiecTBo U XMMHUecKas peakius

[Tepromgnueckuii 3akoH. [lepuoanueckas cucTeMa XMMUUECKUX 371eMeHTOB /1.
. MeHgeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TMePBbIX TPEX TIepUOJIOB, Ka/usl, KaJbLUs U UX
COeIMHEHWA B COOTBETCTBUM C TIOJIO)KeHHeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BellecTBa: BHUJbl XUMWYECKOW CBSI3U. THIbI KPUCTa/ITMYECKHUX
PeIéTOK, 3aBUCHMMOCTb CBOMCTB BellleCTBa OT THIAa KPUCTA/VINUECKOU PelléTKU U
BU/Ia XUMUUECKOM CBSI3U.

Knaccudukaliusi ¥ HOMeHK/IaTypa HeopraHuueCcKux BelecTB. XUMHUUecKue
CBOMCTBA BeIIeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjaccaM HeOopraHhuueCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HEOpraHUUeCKUX BeleCTB.

Knaccudukaiyss XMMUUeCKHUX peakiui 10 pa3/InuHbIM MpU3HaKaMm (10 YKuCIy
YW COCTaBy YUaCTBYIOL[MX B peakLUU BeIlecTB, MO TeryioBomMy 3(deKkrty, To
W3MEHEeHHUIO CTelleHel OKUC/eHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTUIO KaTajau3aTtopa). JK30- U SHJ0TepMUYecKUe peakiiu, TePMOXUMHUUeCKue
ypaBHEHUsS.

[ToHsATHE O CKOPOCTH XWUMHUeCKOW peakijuu. [ToHsTve 06 oOpaTUMBIX |
HeoOpaTUMbIX XUMHUYECKUX peakiusix. [IOHsiTHe 0 TOMOTeHHBIX U TeTepPOreHHbIX
peakuusax. [lonarue o katanuse. [ToHATHe 0O XUMHUUECKOM paBHOBeCHU. PaKTOPHI,
B/IMAIOI[ME HAa CKOPOCTb XWMHWYECKOW peakiuyd W T[0JI0KeHHe XUMHUYeCKOro
paBHOBeCHUSI.

OKHCUTeTbHO-BOCCTAHOBUTEIbHbIE — Peaki[iM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLuu. Cocras/ieHne ypaBHEHUU



OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCI0J/Ib30BaHWEM  MeTOoa
9JIEKTPOHHOTO OasaHca.

Teopus 3/1€KTPOIUTAYECKON AUCCOMAIIMK. DMeKTPOIUThI U He3JIeKTPOJIUTHI.
KaTuoHbl, aHWOHBI. MexaHU3M [WUCCOIMAllMM BelleCTB C pa3/MYHbIMU BUAAMU
XUMUUecKou cBsizu. CremneHb Arccoraiyi. CUibHBIE U C/labble 3/IeKTPOJIUTHIL.

Peakiiiy MIOHHOTO 0OMeHa. Y C/IOBUSI TIPOTeKaHUsl peakiliii HOHHOTO 0OMeHa,
TO/IHbIE M COKpall[éHHble HOHHBbIe ypaBHeHUs1 peakiuil. CBOMCTBa KHCJIOT,
OCHOBaHWM U cojiel B CBeTe TMpeJACTaB/leHUH 00 31eKTPOIUTUUECKOU
auccorualu. KauectBeHHble peakijuv Ha UOHBI. [ToHATHE O TU/IPOJIH3e COMei.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJIEHHE C MOJENSIMH KPUCTA//THUECKHUX PeIéTOK HeopraHWuueCcKuX
Bell[eCTB — MeTa//IoB U HeMeTa/yioB (rpadura U asMasa), C/I0XKHBIX BellleCTB
(xs10pyga HaTpusi), UCCAeJOBaHUEe 3aBUCUMOCTU CKOPOCTH XMMUYECKOU peakluu
OT BO3[IeCTBUSI Ppa3/UUHBIX (DAaKTOPOB, MCC/eOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOpPOB BeIll[eCTB, TIpoliecca /AWCCOIMAlAA KHMCJ/IOT, IIlejioueid U Ccomeu
(BO3MOXKHO  WCIIONb30BaHWE BHUJIEO MaTepuasioB), TIPOBe/leHHWe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKW ~ TIPOTEKaHWs  peaki[iii  HOHHOTO  oOMeHa
(obpa3oBaHue ocajika, BbiJesieHWe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTEIBHBIX  peakI[uit
(ropeHue, peakliyd pa3/iO’KeHUs], COeJJMHEHUs1), paclio3HaBaHUe HeopraHUuveCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peakluii Ha HWOHbI, pelleHue
9KCIepUMeHTabHbIX 3a/Jay.

HemMeTan/ibl 1 UX COeAMHEHUSA

OOijasi  xapakTepucThkKa TasoreHoB. OcCOOEHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHuWe U (PU3MUecKre CBOMCTBA IMPOCTBIX
Bell[eCTB — TrajoreHoB. XWMHUYeCKMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3aUMOZIeMCTBHE C MeTa/l/laMH, HeMeTa/l/laMH, IijejiouaMu). XJIOPOBO/IOPOZ,.
ConsiHasi KMC/I0Ta, XMMUUeCKrWe CBOMCTBa, ToJiyyeHUe, TpuMeHeHue. [lelicTBue
XJIopa U XJIOPOBOJIOPOJia Ha OpraHu3M 4ejioBeKa. BakHeiillve XJI0puAbl U UX
HaxoKJeHue B TIPUPOJeE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble cTereHU okuciaeHus. CTpoeHue U ¢r3UUeckue CBOMCTBA
TIPOCTBIX BeIeCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOIHbIEe MOAU(PUKALIMKA KUCI0POa
U cepbl. XuMUyeckde CBoWcCTBa cepbl. CepoBOJOPOA, CTpOeHHWe, (pu3nyeckrie U
XUMUUecKre cBoiicTBa. OKCH/IbI Cepbl Kak IMpeJCTaBUTeM KHUCIOTHBIX OKCHU/IOB.
CepHass KHC/IOTa, GU3NUECKHe ¢ XUMHUeCKWe CBoMcTBa (oOmue Kak
Tpe/iCTaBUTessI  Kjacca KUCIOT W crieluduyeckre). XuUMUUeCKUe peakiuy,
Jie)kaljie B OCHOBe TIPOMBIILJIEHHOTO criocoba ToJ/iyueHHsi CepHOW KHUCJIOTHI.
[TpumeHeHUe cepHOU KUCIOThI. COMM CePHOM KHCIOThI, KaueCTBeHHasl peaki[ys Ha



cysbar-uoH. Haxok/ieHre cepbl U e€ coelMHEHUW B mpupoje. XUMUYeCKoe
3arpsi3HeHHe OKpY’Karollleld Cpefibl COeJMHEeHUsSIMU cepbl (KUC/IOTHbIE JO0XKIH,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), ClIOCOOBI ero rpeAoTBpalleHusl.

OO61jast xapakTepucTHKa 3/eMeHTOB VA-rpymmnbl. OcobeHHOCTH CTpOoeHUs
aTOMOB, XapaKTepHble CTerleHU OKUCJ/ieHUs. A30T, paclpoCTpaHeHue B TPUPO/E,
(dur3nueckue U XMUMUUeCcKue CBoMCTBa. KpyroBopoT a3oTa B ripupoje. AMMUaK, ero
(r3nUecKre ¥ XMMUYeCKHe CBOKCTBA, MOJyueHre U npruMeHeHre. Comv aMMOHMS,
vx ¢ur3nueckue U XMMHUUeckre CBOMCTBa, MpuMeHeHue. KauecTBeHHasi peakiiysi Ha
VOHbl aMMOHUs. A30THasi KMCJIOTa, eé moJjiyueHue, (U3Uueckue U XUMUUecKue
cBoiicTBa (0OIMe Kak TIpeACcTaBUTeNs Kjacca KHCIOT W crenuduyeckue).
Wcrnonb3oBaHWe HUTPAaTOB W COJIeM AaMMOHMSI B KaueCTBe MUHEepa/bHbIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHe OKPY>Karollel cpefibl COeJUHEHUSIMU a30Ta
(KMCTIOTHBIE [TOXAW, 3arpsi3HeHWe BO3/yxa, TOYBbl KW BOA0EMOB). Docdop,
a/uiIoTponHble Mojvdukaimu ¢ocdopa, usrueckue U XUMUUeCKHe CBOMCTBa.
Oxkcup dpocdopa (V) u dochopHasi Kucaora, (pusnueckre U XuMAUYeCKue CBOMCTBa,
nosyueHue. Vcrosb3oBanue hocdaToB B KauecTBe MUHEPAILHBIX y100peHnH.

OO01jasi xapakTepucThKa 371eMeHTOB [V A-rpymmbl. Ocob6eHHOCTH CTpPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIeHWsl.  YTJIepoZi,  a/yIOTPOITHbIE
MOJU(UKALMKA, pacnpoCTpaHeHue B MpuUpofe, (U3MYecKre U XUMHUUYECKHUe
cBoricTBa. Ajcopbuusi. Kpyrosopot yriepoga B nipupoje. OKcUfpl yriaepoja, Ux
¢du3nueckue W XUMUUYECKUe CBOMCTBA, /[€MCTBHE HA >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckre mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IWMara, ITapHUKOBBIN
3¢ (eKT. YrosbHas KUCI0Ta U eé COoU, UX (U3NUeCKrue U XMMUUeCKUe CBOUCTBA,
mojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHAaT-HOHBI.
Wcnonp3oBaHue KapboHAaTOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CeIhCKOM
XO035ICTBe.

[TepBoHauasibHBIE TIOHATHSI 06 OpraHUUeCKUX Bell[eCTBax KakK O COeUHEHUsIX
yrjepoja (MeTaH, 3TaH, STU/IeH, alleTUieH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[Ipyupo/iHble WCTOUHWMKH YIJIEBOOPO/OB (YyroJsib, TPUPOAHBLIM Ta3, He(Th),
MPOAYKTbI WX TlepepaboTKu (OeH3WH), UX poyib B OBITY W TPOMBIILJIEHHOCTH.
[ToHsiTe 0 GHOOrMUeCKH BaXKHBIX Bell[eCTBax: XUpax, Oeskax, yrjieBojax — U ux
poJM B JKWA3HM uUe/ioBeKa. MarepuaibHOe €JUHCTBO OpraHUUeCKuX |
HeopraHW4yeCcKrX COeJJMHeHHUH.

KpemMHuii, ero @usnueckhe W XHMHAUYECKUe CBOWMCTBA, TIOJlyYeHUe U
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupoje. OOiue mipeicTaBieHust 00
okcuge kpemHus (IV) u kpemHueBor kuciote. CAIMKaThI, UX UCIOJIb30BaHUE B
ObITY, B TIPOMBIILLJIEHHOCTH. Ba)kHellllne CTpOUTe/bHbIE MaTepUasbl: KepaMuKa,



CTEeKJI0, 1ieMeHT, 6eToH, >keme300eToH. ITpo6iemMbl 6e30MacHOTO MCIIOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B NMOBCEJHEBHOM YKU3HHU.

Xumuueckuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHWYeCKUX BEIeCTB, CBOWCTB COJSTHOW KHCI/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX PeakKlii Ha XJIOPUA-MOHBI U HaO/MIo/ieHre TIPU3HAKOB
VX TPOTEKaHUs, OMbIThbl, OTpakawollue (QU3NUYecKhe U XHUMUUYECKHe CBOWCTBA
rajloreHoB M WX COoeJJMHeHWM (BO3MOKHO WCIMOJIb30BaHWE BH/leOMaTepyasioB),
O3HaKoM/ieHHe C oOpa3ljaMu XJIOpUAOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpasijamu  ceppl W €€  coefWHEHUSMH  (BO3MOXKHO  HCITIO/Tb30BaHUE
BH/leOMaTepuasioB), HabroeHre Tipoliecca oOyTIMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThbl, U3y4YeHUWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOM CepHOU KMCJ/IOThI, IPOBeZIeHe KaueCTBeHHOW peaKIiy Ha CyJib(har-
WOH U HabsroZieHWe TIpu3HakKa eé TMpOTeKaHUs, O3HaKOMJieHHe C (PU3NUYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HUX coeAuHEHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepUuasioB), obpa3ijaMu a30THbIX U (HochOpHBIX yA0OpeHUi, TonyyeHue,
cobupaHye, paclio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHaka, IIpOBefieHHe
KaueCTBEeHHbIX Peakliii Ha UOH aMMOHHUs U ¢docdaT-uoH U u3ydeHUe MPU3HAKOB
HX TMPOTeKaHWsl, B3aMMO/IEMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOThI C M€/IbIO
(BO3MOYKHO WCII0/Tb30BaHue BU/leOMaTepUasioB), r3yueHue Mojenemn
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, ¢yJiepeHa, O3HaKOMJIEHHE C
TIpoLjeccoM aZicopOiy pacTBOPEHHBIX BeIeCTB aKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHUBOTrasa, MojiydeHue, cobupaHre, pacrio3HaBaHUe U U3yueHue
CBOMCTB YT/IEKHC/IOTO ra3a, MpoBe/leHre KaueCTBeHHBbIX peakivii Ha KapboHaT U
CUUKAT-UOHbl W HW3yueHWe TPU3HAKOB HUX IIPOTEKaHUs, O3HAaKOMJIEHWe C
TIPOJIyKLIMed CUJIMKATHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3ajiay Mo TeMe «BakHel1e HeMeTal/Ibl U UX COeJJUHEHUs».

MeTtanibl 4 MX CoeJMHEHHUS

OO011jasi XapaKTepUCTHKA XUMUUECKHX 3/IEMEHTOB — METa/IJIOB Ha OCHOBaHUH
X TonokeHusi B Ilepuomauyeckor cucrteMe XWMUYeCKux »3jeMmeHtoB 1. .
MenpesnieeBa U cTpoeHuss atoMoB. CTpoeHre MeTa//iIoB. MeTa/yinueckas CBsI3b U
MeTa//TMyecKasi ~ KpUCTa/uIMuecKass  pelléTka.  JJeKTPOXUMHUUeCKUH  psfl
HaTpsDKeHUH MeTasioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. Obiiue
criocobbl TIo/TydeHUss MeTaioB. [IoHATHE O KOPPO3WM MeTasyIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBbl (CTaib, YyryH, AHOPaJOMHHUMH,
O6poH3a) ¥ UX TIpuMeHeHre B ObITY ¥ MPOMBIIILIEHHOCTH.

[IlesiouHbIe MeTa/ibl: MO/IOKeHHWe B [leproguueckor chcTeMe XUMUYECKHUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi U Kanus). OKcuzbl U



TUAPOKCUBI HATpUsi M Kanus. [IpumMeHeHMe I1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[ITesiouyHO3eMe/ibHbIE MeTa//Tbl MarHUM W Ka/bLiUK: TOJIO)KeHHWe B
[Tepuognyeckor cucteMe xumuuyeckux snemeHToB [I. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/leHue B ripupoe. drusnueckre u XUMUYeCKUe CBOMCTBA MarHus
U Kajabuus. BakHelillive coefviHeHUs] KanbLusi (OKCUA, TUAPOKCU[, COJIK).
JKécTkoCTb BOJbI U CTIOCOOBI €€ yCTpaHeHusl.

AsroMUHUN: TIoJIoKeHWe B [leprorueckon cucteMe XUMUYECKHUX 3/IEMEHTOB
. W. MenpeneeBa, cTpoeHUe aTtoma, HaxoxzeHue B npupoje. dusnueckve u
XUMUYeCKre CBOMCTBA aMlOMHHHUSA. AM(OTepHble CBOKMCTBA OKCHUA Y TUPOKCUA
A/TFOMUHUSL.

Kene3o: nosoxxenue B Ilepuoguueckon cructeMe XMMUYECKUX 371eMeHTOB [].
N. MeHnpeneeBa, CTpoeHWe aTroMma, HaxoXJeHue B Iipupoge. dPusnueckue U
XMMHUYeCKre CBOMCTBa »kese3a. OKCU/bI, THAPOKCH/IBI U o kese3a (1) v xkene3a
(ITI), ux cocras, CBOMCTBA U MOTyUYeHUeE.

XumuuecKutl 3KcnepumeHm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/uIOB M CIUVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, U3yueHHWe pe3y/bTaTOB KOPPO3WHM  MeTa//IOB  (BO3MOJKHO
WCTIO/Ib30BaHWe BUleOMaTepHasioB), OCOOEHHOCTeM B3auMMOIENCTBUS OKCHJA
Ka/JbLlid W HaTpus C BOJOU (BO3MOXKHO WCIIO/Ib30BaHHE BH/leOMaTEPUasoB),
WCCJIeJOBaHe CBOMCTB >KECTKOW BOJIbI, MPOLIeCCa TOPeHUs Keje3a B KUCI0poJe
(BO3MOXKHO  HCIIO/Ib30BaHWE  BUJleOMaTePUA/iOB), TMPU3HAKOB  MPOTEKaHHUs
KaueCTBEHHbIX peakl|uid Ha WMOHbI: MarHusl, Kasblys, aJlOMUHUS, 1[MHKA, >Keje3a
(II) u >xkene3a (III), mequ (II), HabrOZEHME W OTHCaHKE TIPOLIECCOB OKpAIIWBAHUS
IJlaMeHU WOHAaMU HaTpus, Kaqusgd W Kaiblusi (BO3MOXXHO MCII0JIb30BaHUE
BU/leOMaTePUAIOB), UCC/Ie/JoBaHe aM(OTEePHBbIX CBOMCTB TMAPOKCHU/IA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellieHre SKCIIepUMMeHTa/IbHbBIX 3a/iau Mo TeMe «BakHeuime
MeTasulbl U UX COeJUHEeHUS».

XuMuUsA U OKpYy)Karwlias cpeja

BewectBa u maTepuanbl B TIOBCEJHEBHOM >KU3HU 4YesioBeKa. be3omacHoe
WCTI0/Ib30BaHKe BeIeCTB U XMMHUYEeCKUX peakiiii B ObiTy. [lepBasi ToMollb TIpU
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XvMHUYecKoe 3arpsisHeHHe OKDY’Karollen cpefbl (TipefienbHasi [JOMyCTUMast
KOHL[eHTpaLus BewecTts, aanee — [11K). Posib XvMuy B pellieHUH 3K0JI0TAYeCKHUX
npobsiem.

XumuuecKutl 3KcnepumeHm:

n3ydyeHre 006pas3ijoB MaTeprasoB (CTEK/O, CTUIaBbl METaJI/IOB, TOJMMepHbIe
Marepua’ibl).

Mesicnpeomemmble cesizu



Peanu3zaliiss MeXXIipeJIMeTHbIX CBsi3eld TIpU M3yueHUWHM XWMUM B 9 Kiacce
OCYIIIeCTB/ISIETCST 4epe3 UCMO/Ab30BaHME KaK OOIL[UX ecTeCTBeHHO-HayUYHbIX
TIOHATHH, TaK W TIOHATHUM, SB/SIONAXCS CUCTEMHBIMM JIJI1 OT/Ie/IbHBIX TPe/IMEeTOB
€CTeCTBEeHHO-HAay4YHOTI'0 1JUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TIOHSITHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(PUKaIus, T[epUoJUUIHOCTb, Hab/oeHue,
9KCIIEPUMEHT, MO/ie/IMpOBaHue, HW3MepeHue, MOJie/b, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHO/IOTUs, MaTepHaJIbl.

dusrka: Marepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYJa, 3/AeKTPUUYECKHWW 3apsifi, MPOBOAHUKHU,
TOJIyTIPOBOJTHUKH,  AUSJIEKTPUKH, (POTO3/IeMEeHT, BelleCcTBO, Teno, OO0BEM,
arperaTHoe COCTOSIHME BeLeCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KpUCTa//IAYeCcKas
pelléTKa, CIjiaBbl, (PU3nMUecKre BeSWUUHbI, eJUHULIbI U3MepeHusi, KOCMUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3B&3/bl, CoHLIe.

buonorusi: dboTocuHTe3, JbixaHue, O6uocdepa, sKOCHCTeMa, MUHepaIbHbIe
yI00peHusi, MUKPO3JIEMeHThI, MaKpO3/IeMEeHTHI, TUTaTeTbHbIe BeIllleCTBa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10Jie3HbIe UCKOIaeMble, TOTJIMBO, BOAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHUWSA IIPOI'PAMMBI 11O
XM HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUS TIPOTPaMMbI OCHOBHOTO  0O0I1[ero
obOpa3oBaHUsI JOCTUTAlOTCS B Xofe OOydyeHMs] XMMHH B eJWHCTBe yuyeOHOU M
BOCTIMTAaTeTbHOW /IeATe/TbHOCTH B COOTBETCTBHUH C TPAZMIIMOHHBIMU POCCUHUCKUMH
COLIMOKY/IbTYPHBIMM U AYXOBHO-HPAaBCTBEHHBIMM I1I€HHOCTSIMU, TIPUHSATHIMH B
oOIriecTBe MpaBW/aMM W HODMAaMU TIOBeZieHWs] W CIIOCOOCTBYIOT TIpoljeccam
CaMOTI03HaHUSsI, CAMOPA3BUTHS U COL[MA/IM3aLM 00yYaroLuXCsl.

JINUHOCTHBIE ~ pe3y/lbTaThbl  OTPaKAlOT  TOTOBHOCTH  OOYYarOIMXCS
DYKOBOZICTBOBaTbCSI CHCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OpHEHTalMi |
pacIiliMpeHye OrbITa /IesiTeTbHOCTH Ha eé OCHOBe, B TOM YKCJ/Ie B UaCTH:

1)naTpuoTHUECKOr0 BOCIIUTAHHUS:

I[EHHOCTHOT'O OTHOIIIEHHSI K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayyHOMY Hac/Ie[IUi0, TIOHUMaHUSl 3HAUeHUs XUMUUEeCKOW HayKd B >KU3HHU
COBpeMeHHOro O0IIecTBa, CIIOCOOHOCTH B/afeTh AOCTOBEpHOM WHopMalyei o
Tepe/OBbIX [JOCTKEHUSIX M OTKPBITHUSIX MHDOBOM U OTeueCTBEHHON XHMHUH,
3aMHTEPeCOBAaHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2)rpakJaHCKOr0 BOCIIMTaHUA:

TIpe/ICTaB/IeHUss O COLMAJBHBIX HOpMax M TMpaBWaX MeXIMYHOCTHBIX
OTHOILIEHWY B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 0011[eCTBEHHO
MoJIe3HOM,  ydyeOHOMCC/ieZloBaTeNIbCKOW,  TBOPUECKOM U APYyrUX  BUZAX
JesiTe/IbHOCTA, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOM [eATelbHOCTH TIpU
BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeNbHBIX 3aZlau, BBIMOTHEHUA XUMHUECKUX
9KCTMIePUMEHTOB, CO3/lJaHUU yueOHbIX MPOEKTOB, CTpeMJIeHHsl K B3aUMOIIOHUMAaHHIO
W B3aUMOIIOMOII[M B TIpOl[ecce 3TOW YueOHOH [esiTe/IbHOCTH, TOTOBHOCTH
OlIeHHMBaTh CBOE TIOBeJeHWe W TIOCTYIIKM CBOWX TOBapuiledl C TIO3ULUU
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAHUSI MTOC/Ie[ICTBHUM MOCTYIIKOB;

3)leHHOCTH HayYHOT'0 MO3HAHHUSA:

MHPOBO33peHUYeCKHe TIPe/ICTaB/IeHUs] O BeI[eCTBe W XUMHUUECKOW peakIWH,
COOTBETCTBYIOII[i@é COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd U COCTaB/ISIOIIHE
OCHOBY [jisi TIOHUMaHUsI CYIL[HOCTA Hay4YHOW KapTWHBI MUpa, IMpeACTaBjieHust 00
OCHOBHBIX 3aKOHOMEpDHOCTSIX Ppa3BUTUSI TIPUPOJbl, B3aMMOCBSI3IX UesiOBeKa C
TIPUPOTHOM Cpefiol, O PO XMMHH B ITO3HAHUHW 3TUX 3aKOHOMEPHOCTeH;

To3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TIOJyueHHe HOBBIX 3HAHUU 10
XUMHH, HeoOXouMble i1 OObsSCHeHHWs Ha0JIr0jlaeMbIX TIPOIECCOB W SIBJIEHHH,
ro3HaBaTe/bHOM, WUHGOPMAI[MOHHONW U UWTaTeTbCKOW KYJbTYpbl, B TOM 4YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOK paboThl C yueOHBIMHU TEKCTaMH, CITIPaBOYHOM



UTEepaTypoy, [OCTYNHbIMA TEeXHUYECKUMU CpeCTBaMU HH(OPMaLMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, J1H0003HATENbHOCTb, T'OTOBHOCTb U
CocoOHOCTHL K camMoo0Opa3oBaHHIO, TPOEKTHOM W HCC/Ie[0BaTe/bCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTHA W YPOBHS OOyueHUs B
JlaIbHeMIIIeM;

4)¢opMupoBaHus Ky/IbTYPbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3[J0POBBIO, YCTAaHOBKM Ha 3/I0pPOBbIM 00pa3 ’KW3HH, OCO3HaHWE TOCeCTBUN U
HeTpUsITHe BpeAHbIX TIpUBbIUeK (YIIOoTpebsieHus aJKoTo/isi, HAPKOTUKOB, KypeHHs),
HeobxomuMocT  coO/fo/leHrs  TIpaBU/  0e30macHOCTM TP OOpallleHud ¢
XUMHUUECKUMU Bell[eCTBaMH B OBITY U peanbHOM >KU3HM;

5)TpyA0BOro BOCIIUTAHMS:

VHTEepeC K MPakKTUUueCKOMY U3yUeHHUI0 TIpodeccuil U TpyJja pa3jIMyHoro poja,
yBakKeHHe K TPYy/Ay W pe3y/bTaTaM TPY/IOBOH JesiTelbHOCTH, B TOM YHC/Ie Ha
OCHOBEe TpPUMEHEHHs TIpeJIMeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTbHOM TPAeKTOPHUH TPOJ0/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
VMHTEPEeCOB 1 CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB U MOTpeOHOCTeMH,
yCrelnHou npodecCcroHanbHON /IeITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aZIalITUPOBAThCS B TPO(eCCUOHAILHOU Cpe/e;

6)3K0/10rHuecKoro BOCIIUTAaHHSA:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIlIeHHe K TIpUpoJile KaK HCTOUHHUKY
)KM3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHUsI, IOHMMaHWe LeHHOCTH 3/J0POBOrO U
Ge3omacHoro o6pa3a J>KM3HW, OTBETCTBEHHOE OTHOIIEeHWe K COOCTBEHHOMY
bu3MUeCKOMy U TICUXUYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/rofieHus
ripaBW/I 6e3011acHOTO TOBe/jeHusI TIpY paboTe C BelljeCTBaMHU, a TAKXKe B CUTYyaLUsX,
YTPO’KAIOIIUX 3/IOPOBbIO M YKU3HU JTIOZIEH;

CTIOCOOHOCTH TIPUMEHSITh 3HAHMS, TO/lydaeMble MMPH U3yUeHWH XUMUH, [/
pelleHus 3a/lau, CBSI3aHHBIX C OKPY’Karolled TMPUPOJHOM CpeJio, [1Jisl TTOBbILLIEHUS
YPOBHSI  9KOJIOTMUECKOW  KYJbTYphbl, OCO3HaHUSI TI/I00a/IbHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0sieM U TyTel HX pellleHusi MOCPeJiCTBOM MeTO/0B XUMUH,
9KOJIOTMUYECKOr0 MBIIILJIeHHUs], YMeHHsI pyKOBO/ICTBOBAaThCSI UM B TI03HABATe/IbHOM,
KOMMYHUKATUBHOM Y COLIMA/TbHOM TIPAKTHKe.

METAITPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarpejMeTHbIX pe3y/JbTaTOB BBIJENSIOT 3HAUWMble ISl
dbopMUpOBaHHs MHPOBO33peHHsI OOIlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (akT, CUCTeMa, MPOLecC, SKCIIepUMeHT U [IPyroe.), KOTOpbIe
WCTIOJIB3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX Y4eOHBIX TIpegMeTax W TIO3BOJISIIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMHPOBAThH Tpe/CTaBlIeHWe O LieJIOCTHOU



HayyHOUW KapTHHe MUpa, ¥ YHUBEpCabHble yueOHbIe /elCTBUS (TT03HaBaTeIbHbIe,
KOMMYHUKaTUBHbIE, PeTy/sSTHBHbIE), KOTOpbie obecrieunBaloT (opMHUPOBaHKE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY TIJTAHMPOBAHUIO M OCYIIeCTBIEHHIO yueOHOM
J1esiTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHSs

Ba3oBble loruyecKue AeiCTBHs:

yMeHUSI WCII0Mbh30BaTh MPUEMBI JIOTUUECKOTO MBIIIUIEHUsS] TIPM OCBOEHUH
3HAHWH: PACKPbIBAaTh CMBIC/I XMMHUECKUX TIOHATUM (BBbIAE/SATh WX XapaKTepHbIe
TIPU3HAKY, yCTaHAB/IWBaTh B3aUMOCBSI3b C APYTMMH TOHSTHUSIMH), WCIIOIBH30BaTh
TIOHSITUS /1J1s1 0ObSICHEeHHS OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOUpaTh OCHOBAHUS U
KpUTEpUH IS K/IaCCUMUKALIMA XUMUUYECKUX BEIIeCTB U XMMHUECKUX PpeakIUH,
yCTaHAB/MBaTh TIPUUMHHO-C/Ie/[CTBEHHBIE CBS3U MEXIy OOBEKTaMH W3yueHUs,
CTPOUTD JIOTUUECKHE pacCyXeHus1 (MHAYKTUBHbIE, feyKTUBHBIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHS;

yMeHWe TIpUMEHSITb B TIPOI[ecce TI03HAHWS IIOHATHS (TIpeJMeTHble U
MeTaripe/iMeTHbIe), CHMBO/IMYeCcKre (3HAaKOBbIE) MO/Ie/I1, UCT0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh MIMPOKO MPUMeHsIeMble B XUMHHM MOZe/TbHbIe TIpe/iCTaB/IeHUs —
XUMUUeCKWM 3HaK (CUMBOJI 3jIeMeHTa), XUMuueckas ¢(opMmyna U ypaBHeHHe
XUMUYECKOM peaki[uy — MpHU pelleHnH yuyebHO-TI03HaBaTe/IbHbIX 3a7iau, C YUETOM
9TUX MOJIEeJIbHBIX TIPe/ICTaB/eHU BBISAB/IATL U XapaKTepHU30BaThb CYIIleCTBEHHBIE
TIPU3HAKU U3yUYaeMbIX 00beKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BLISIB/ISITH ~ OOIie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[ICTBEHHbIE  CBSI3U U
TIPOTUBOPEUMS B M3yUYaeMbIX TIPOLleCcCax U SIBJIeHUSIX.

Ba3oBble HCC/1e/joBaTeIbCKUe JeiiCTBHSA:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOMPOCHI B KauecTBe WHCTPYMeEHTa
MO3HaHWs, a TakkKe B KadyeCTBe OCHOBBI /i1 (DOPMHUDOBAHUSI TUIIOTE3bI TI0
TIPOBEPKe TPaBU/IbHOCTU BBICKA3bIBAEMBIX CYKIEHHM;

nproOpeTeHHe OMbITa [0 TUIAHUPOBAHHWIO, OpraHW3alldd WM IIPOBEI€HHUI0
yUeHHYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/mogaTh 3a XOZOM Ipoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyJ/IMpoBaTh 000OIeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM ITPOBE/IEHHOIO OIbITa, UCC/IeZIOBAaHUS, COCTAB/ISATh OTUET
0 TIpoZiesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHUe BbIOMpaTh, aHa/JW3UPOBaTh W UHTEPNPeTHPOBaTh WH(OPMAIUIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TIOyuaeMyt0 U3 pa3HbIX WCTOUHUKOB
(HayyHoO-TIOMYyJIIpHasi JUTepaTypa XUMHUYECKOTO COj/lepXKaHusi, CIPABOYHbIe
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OLIEHWBaTh TMPOTUBOPEUMBYIO U
HeJJOCTOBEPHYH0 MH(OpPMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTOZbl M 3allpoChl TP TOHCKe U 0TOope
vHbOpMal[ii ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX Ji BbITIOJHEHUS
yueOHbIX Y MO3HaBaTebHbIX 3a/lay OMNpe/ie/IéHHOTO THUIIa, IpUobpeTeHre OIbiTa B
0o0/acTd  WCTOMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
oBJIaZieHWe KyJIbTYPOU aKTUBHOTO MCII0/Ib30BaHMs PA3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/IbHO BbIOMpaTh ONTUMAaIBHYIO (hOpMY TpezcTaBieHus: MH(GOpPMaLUU U
W/UTIOCTPUPOBaTh pelllaeMble 3a/lauyd HeCJ0XKHbIMA CXeMaMH, /JuarpaMmMamu,
apyrumu hopMamu rpadyku ¥ UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh M aHaJAM3UpOBaTh B Tporjecce yueOHOW U
WCCIeJOBaTe/IbCKOM /leATe/TbHOCTH MH(OPMAII0 O BAUSHUM MPOMBIIIIEHHOCTH,
CeJIbCKOT0 XO03siCTBA M TpaAHCIIOPTa Ha COCTOSIHWE OKpY»Karollei TPUPOIHOM
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeCTBHUS:

yMeHHUs 3ajJaBaTh BOIpOChl (B XoJe Auanora U (W) AUCKYCCUM) IO
cyliectBy  obcykgaemoil  Tembl, (OpPMYJMPOBaTh CBOU  TIpeJJIOXKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TTPe/I/IOKEHHOM 3a/1aul;

yMeHUsT  TPeACTaB/ATbL  TOJy4YeHHble  pe3y/bTaThl  I03HaBaTebHOU
JesiTe/IbHOCTU B YCTHBIX UM THUCbMEHHBIX TeKCTaxX; JejiaTh I[Ipe3eHTaluio
pe3yJIbTaTOB BBIMIOJIHEHHSI XUMUYECKOr0 SKCrieprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHKIO CBOMCTB BeIlleCTB, yueOHOTO TIPOeKTa);

yMeHUsT y4eOHOrO COTPyAHAYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HaBaTeJIbLHOM U MCC/Ie[iOBaTeIbCKOW  JesiTeIbHOCTU TP pellleHuH
BO3HUKAKIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTEpecoB M COIJIaCOBaHUS
no3uruk (06cy>xaeHusi, 0OMeH MHEeHUSIMH, «MO3TOBBIE IITYPMbI», KOODJUHAIUSA
COBMECTHBIX [IeWCTBUM, OIpe/ile/leHe KPUTepHEB TI0 OleHKe KauyecTBa
BBITIOJTHEHHOM paboThI U ApyTHe).

Pery/nisiTUBHBbIE YHHBepCa/IbHbIE YyueOHbIe JeCTBUSA:

yMeHHe CaMOCTOSITE/IbHO OIfpefe/siTh LieJid JesaTe/bHOCTH, [JIaHMPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEO0OXOJUMOCTH KOPPEKTHUPOBATh CBOIO
JesiTeNTbHOCTb, BRIOMpaTh Harbosee 3 deKTHBHBIE CITOCOOLI pereHus] yueOHbIX 1
Mo3HaBaTe/IbHbIX 3aJjlay, CaMOCTOSITE/IbHO COCTaB/IsiTh WM KOPPEKTHUPOBAaTh
TIpe/IJIOKeHHbIA aNrOPUTM  JIeCTBUM TIPY  BBIMIOJIHEHWW 33JJaHUd C  yUéTOM
TI0JyueHus] HOBBIX 3HaHWU 00 M3yuaembIx 0OBEKTaX — Bell[eCTBaX W peaKlusX,
OlLIeHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/bTaTa 3asiBIeHHOW Lje/ik, yMeHHe
WCT0JTb30BaTh U aHA/M3KMPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3alaHUM.

IMMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeIMETHBIX pe3y/JbTaTOB TI0O OCBOEHHIO 00SI3aTe/IbHOTO
Co/lep>KaHMs, YCTAHOBJIEHHOTO /JaHHOW deaepanbHON paboueid IpOrpamMmoi,
BbI/IE/ISIFOT: OCBOEHHble O0YyYaroIMMUCS HayuHble 3HaHWs, YMEHUsI U CIOoCOOBI



JnercTBul, crenuduueckue s TIpeAMeTHON o0macth  «XUMMs», BH/IbI
JesiTeTlbHOCTU IO  [OJYYEHHWI0O HOBOTO 3HaHWs, €ro MWHTeprpeTaLuHy,
1ipeoOpa30BaHMIO U MPUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHIly o0yueHusi B 8 Kjacce rpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00yUarOIUXCsS YMEHHI:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XMMHUYECKHUX TMOHSATHUW: aTOM, MOJIEKYa,
XMMUUECKHH 3JIEMEHT, MPOCTOe BeIeCTBO, CJIO)KHOEe BeleCcTBO, CMeCh
(oHOpO/HAst M HEOAHOPOAHAsT), BaIEHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMYeCTBO Bell[eCTBa, MOJIb, MOJIsIpHasi Macca,
MaccoBasi A0/si XUMAYeCKOT0 3jieMeHTa B COeIMHEeHNH, MOJISIPHBINA 00bEM,
OKCH/I, KUCJIOTAQ, OCHOBaHWe, CO/b, 3/IEKTPOOTPHUIATe/bHOCTb, CTeleHb
OKHCJIeHUS], XWMHWYeCcKas peaklys, KaacCU(PUKalUs peaklUi: peakLuu
COe/lMHEHWs], peaKLUWW pa3/i0KeHWs, peaklMyd 3aMellleHus, peakluu
oOMeHa, 9K30- U 3H/I0TepMUYeCKre peaKlyH, TerjioBoi 3(pdeKkT peakiuy,
S/IpO aTOMa, 3/JEeKTPOHHBLIM CJIOM aroma, aToMHasi opOuTanb, paAlyC
aToMa, XMMU4YecKasi CBsi3b, MOJISIpHAsi U HETOoJIsipHasi KOBaJIeHTHAs CBSI3b,
VMOHHAasi CBs3b, MOH, KaTWOH, aHWOH, PacTBOp, MacCOBasi Ji0Jisl BellleCTBa
(DpoLeHTHasi KOHLIeHTpaLusl) B PAaCTBOPE;

e W/UIIOCTPHUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS PY ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;

e UCMO0JIb30BaTh XUMMUYECKYH0 CHUMBOJIUKY [/ COCTaBjaeHusi (popmyi
BEILeCTB U YPAaBHEHUM XMMHUYECKUX PeaKLui;

e OIpe/ieNiATh BaJIEGHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBIX COeJWHEHUSIX,
CTelleHb ~ OKHCJeHWs ~ 371eMeHTOB B OWHApHBIX  COeAMHEHUsX,
TIPUHA/IJIe)KHOCTh BeIeCTB K OrpeJe/éHHOMY KJacCy COeAuHEeHUN TI0
dbopmynam, BHUJ XUMUYECKOM CBSI3U (KOBaJieHTHasi W WOHHas) B
HeOpraHu4eCcKUX COeJJMHeHUsIX;

e packpeiBatb cMbICca1 Ileproanyeckoro 3akoHa [I. WM. MeHgeneesa:
JIEMOHCTPUPOBATh TMOHMMaHWe T[epUOAUUeCKO 3aBUCUMOCTA CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MoJiokeHUs: B [lepuoanueckor cucreme,
3aKOHOB COXpaHEHMsI MacChl BeIeCTB, TMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

e ONUCHIBATb W XapakTepu3oBaTb TabiuuHyo Gopmy Ileproanueckoit
CUCTEMBbI XMMHUUYECKUX 37IeMEHTOB: pa3/ihuaTh TIOHSATUSI «TrJlaBHas
noarpyria (A-rpyrra)» U «mobouHas noArpynna (b-rpymma)», Masbie U
Oosblliie TIEpUOABI, COOTHOCHUTh 0003HaueHUs, KOTOpble HMMEIOTCS B
Tabsure «[lepuofuyeckas cucteMa XUMHYecKux »3nemeHtoB [l. M.
MeHzenieeBa» C UMCJIOBBIMU XapaKTePUCTUMKaMU CTPOEHUSI aTOMOB



XUMHUUECKUX 3/IEMEHTOB (COCTaB U 3apsij siApa, o0Iiee YKC/I0 3/IeKTPOHOB
Y pacripefie/ieHUe UX 10 3JIeKTPOHHBIM CJIOSIM);

K/IaCCU(UIIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeOpraHuyeckue BelllecTBa,
XUMHUUeCKUe peakiuu (M0 YMCIy U COCTaBy YuyaCTBYHOIIMX B peakLdd
BelLleCTB, 110 TeryioBoMy 3P deKTy);

XapaKTepu30BaTh (OIMUCHIBaTh) OOIMe XWMUYECKHe CBONCTBA BelleCTB
pa3/IMUHBIX K/IaCCOB, MO/ TBEPKJasi OMMCaHUe TIpUMepaMH MOJIeKYISIPHBIX
ypaBHEHUM COOTBETCTBYIOIUX XUMUUECKUX peaKIUii;

TIPOrHO3UPOBATh CBOMCTBA BEI[eCTB B 3aBUCUMOCTH OT MX KaueCTBEeHHOTO
COCTaBa, BO3MOYKHOCTU TIPOTeKaHWs XUMHUUECKUX TpeBpallleHud B
Pa3/IUYHBIX YCIOBUSIX;

BbIUMC/ISITh  OTHOCHUTE/NbHYIO MOJIEKY/ISIPDHYI0 U MOJISIDHYIO  Macchl
BeII|eCTB, MAaCCOBYIO [IOJIl0 XUMHUECKOTO 3jieMeHTa 1o ¢opmysie
coeMHEHMsI, MaCCOBYIO ZIOJTIO Bell[eCTBa B PaCTBOpPe, TIPOBOAUTL PACUEThI
10 YPaBHEHUIO XUMUYeCKOW peakiuy;

MIPUMEHSITb OCHOBHbIE OTepaljiy MbICUTEbHOW [1eiTeIbHOCTU — aHaIu3
1 CUHTe3, CpaBHeHHe, 0000IeHHe, CHCTeMAaTHU3al[{io, KIacCU(HUKALIUIO,
BbIsIBJIeHWEe TIPUUMHHO-CJIeICTBEHHbIX CBSi3eil — [Jisi U3yueHHs CBOWCTB
BEI[eCTB U XUMUUECKMX peaklui, eCcTeCTBeHHO-HayyHble MeTO/bl
Mo3HaHUs — Hab/o/eHre, U3MepeHWe, MOjeTMPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTh ~ TpaBWiaM  T0/Ib30BaHHSI ~ XMMHUYeCKOW  TOCyJoM U
nabopaTopHbIM 000py/lOBaHHWEM, a TakKKe TMpaBWwiaM oOpallleHus C
Bell[eCTBAaMU B COOTBETCTBUU C HWHCTPYKI[USIMA T10 BBITIOJHEHUIO
nabopaTopHbIX XWUMHWUECKHUX OIBITOB TI0 TIOJNyUYeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOJAOpPOAA U KHC/IOPOJia), TMPUTOTOBJIEHHIO
pPacTBOPOB C OMpeJeéHHOM MacCOBOM /107l paCTBOPEHHOrO BeLeCTBa,
MIaHUPOBaTb U TPOBOAUTH  XUMHYECKHWe  JKCIIepUMEHThI  TI0
PACII03HAaBaHHIO PACTBOPOB IIle/I0Uel U KUCJIOT C TIOMOII[bI0 UHIUKaTOPOB
(makmyc, deHosndTanerH, METUIOPAHX U JpyTHe).

K koHIly o0yueHusi B 9 Kj1acce rpeiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHE
JIO/DKHBI OTPa)kaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIMXCsl yMeHHH:

pacKpbiBaThb CMBICT OCHOBHBIX XUMHWYECKHUX TOHATUW: XUMUUYECKUN
3jIeMeHT, aTOM, MOJeKysa, WOH, KaTHMOH, aHWOH, MPOCTOe BeIeCcTBO,
C/IO’KHOEe BeIlleCTBO, BaJIeHTHOCTb, 3JIeKTPOOTPUILaTeTbHOCTb, CTeleHb
OKHCJIeHUS], XMMHYeCKasi peakl[ysi, XUMUUYeCcKasi CBsi3b, TEIJIOBOM 3(PGheKT
peakiuv, MO/b, MOJIAPDHBIA  00BEM,  pacTBOp,  JEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IeKTPOJIUTUUECKAsi JUCCOLMALUs, peakUUd HOHHOIO
oOMeHa, KaTa/iu3aTop, XHMWUeCKOe paBHOBecHe, oOpaTuMble U



HeoOpaTUMble peaki[il, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKUC/IUTE/b,  BOCCTAHOBUTE/Ib,  OKUCIEHWE U  BOCCTaHOBJIEHUE,
asuioTponusi, aMm(GOTepHOCTh, XMMUUeCKasi CBS3b (KOBa/ieHTHasi, WOHHas,
MeTa/ulhuecKasi), KpUCTa//IM4yecKasi pelléTka, KOppO3uUs MeTasljloB,
CI/IaBbl, CKOPOCTb XUMHWYECKOM peakiuu, TpeJieibHO JOIyCcTUMast
koHueHTpauus [TJK BewjecTsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS PY ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCI0/Ib30BaTh XUMUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHss (opMy
BEILeCTB U YPAaBHEHUM XMMHUYECKUX PeaKLui;

omnpe/ie/iATh BaJIEHTHOCTb U CTeNeHb OKUC/IeHUsI XUMUUECKHX 3/IeMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIleCTB K
orpeJeséHHOMY K/acCy coefvHeHWW 1o ¢dopMy/am, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHasl, MeTa/uyldueckas) B HeOpraHWuecKux
COeJMHEeHHUAX, 3apsi/i MOHA M0 XMMUYECKoM (popmysie, XapakTep Cpefibl B
BO/JJHbIX PACTBOPAaxX HEOPraHWYeCKUX COeJUHEHUH, THUIM KPUCTA/TMYeCKOn
pelIEéTKY KOHKPETHOTO BeIlleCTBa;

packpeiBaTh CMbIC/ [lepuoguueckoro 3akoHa [. W. MeHgeneeBa u
JIeMOHCTPHUPOBaTh €ro IOHMMaHWe: OINWChIBaTh W XapaKTepu30BaThb
TabmuHyto ¢opmy [leproanyeckoil CUCTEMbl XUMHUECKUX 3JIeMEHTOB:
pa3muuaTh TIOHATHUS «TJlaBHasi moArpyrma (A-rpymma)» U «mobouHas
noarpynna (b-rpynma)», Manbie u Oosibliie TepUO/bl, COOTHOCHUTH
o003HaueHusi, KOTOpble WMEITCS B TepUoAuYeckor Tabnuie, C
UYMC/IOBBIMM  XapaKTePUCTHKAaMH  CTPOEHUsS  aTOMOB  XHMHWUYECKHX
3jieMeHTOB (COCTaB W 3apsj siApa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHMe UMX TI0 3JeKTPOHHBIM C/0sIM), OOBSCHATH 0OI1IMe
3aKOHOMEPHOCTU B WU3MEHEHWH CBOMCTB 3JIEMEHTOB U UX COeJUHEHUHN B
rpejiesiax MaJjibIX MEPUO/IOB U IIaBHBIX MOATPYNN C YUETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbl, HeopraHu4yeckre BelllecTBa,
XMMUUeCcKre peakiuu (M0 4YMC/ly M COCTaBy Yy4YacCTBYIOLIMX B peakiuu
BeILIeCTB, MO TeIIOBOMY 3((eKTy, M0 M3MEHEeHUIO CTeleHel OKUC/IeHUSs
XUMUYECKHX 3JIEeMEHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 0OIIMe U crelyduueckre XUMUUeCKHe
CBOMCTBA TIPOCTBIX UM CJIOXKHBIX BeLIECTB, MOJTBEpPXKAas OIMCaHue
rpUMepaMu MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYHOLLIUX
XMMUWYECKUX peaKIui;

COCTaBJ/IATb ypPaBHEHHUSI 3J€KTPOJUTUUYECKOW [UCCOLMaLd  KUCJIOT,
11eJI0Ye U COJieid, MOTHbIe U COKPALLEHHbIE YPaBHEHUS peaKLii MOHHOTO



oOMeHa, ypaBHeHUsI peaki[ui, T[OATBEP)KAAIIIUX CYyIleCTBOBaHUE
TeHeTHUYeCKOU CBSI3M MeXK/y Bell[eCTBaMH Pa3/InUHbIX K/1aCCOB,;
PaCKpbIBaTh CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKlni
TOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OasiaHca 3TUX peakLuii;
TIPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WMX CTPOEHWS,
BO3MOXXHOCTM TIDOTEKaHUs XUMHWUECKUX TIpeBpalljeHu B pa3/IMUHbIX
YC/IOBUSIX;

BBIUMC/IATE OTHOCUTENIbHYIO MOJIEKY/ISIDHYIO UM MOJISIDHYK)  MaccChl
BeII|eCTB, MAaCCOBYIO [IOJIl0 XUMHUECKOTO 3jieMeHTa 1o ¢opmysie
coeMHEHMs], MaCCOBYIO ZIOJTIO BellleCTBa B PaCTBOpPe, TIPOBOAUTL PACUEThI
TI0 ypaBHEeHUIO XUMUUECKOW peaKivy;

cobmofaTh  TpaBWIa  T0/Ib30BaHUS ~ XUMUYECKOW  TIOCY[oh U
nabopaTopHBIM 000py/IOBaHMEM, a TakKe IIpaBWja OOpaleHust C
BelleCTBAMU B COOTBETCTBUM C WHCTPYKLMSIMU TI0  BBITIOJIHEHUIO
nabopaTOPHbIX XWMHUYECKUX OTBITOB TI0 TIOAYYeHHIO W COOMpaHHIO
ra3o00pa3HbIX BelllecTB (aMMHUaKa U YIJIEKHUCIOTO ras3a);

TIPOBOAIUTbL  Peaki[iW, T[OATBep)KAAIoIle  KaueCTBEHHbIH  COCTaB
Pa3/IMYHBIX BeIeCTB: PACliO3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OPOMU-,
uoauj-, KapboHat-, ocdar-, cunmkaT-, Ccyabdar-, TUAPOKCH/-UOHBI,
KaTUOHbI aMMOHMSI M WOHBI M3yuUeHHbIX MeTa/lJIOB, MPUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpaxX HEOPTaHUUECKUX BeIleCTB;

TIPUMEHSITb OCHOBHbIE OTepaljiy MbICTUTETbHOU [1esTeTbHOCTH — aHaIu3
W CUHTe3, CcpaBHeHMWe, 0000ieHre, CHUCTeMaTH3allUl0, BbIsSB/IEHUE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — /i1 MU3yueHUsl CBOMCTB BeIIeCTB U
XUMHUECKUX peakIii, eCTeCTBeHHO-HayuHble MeTOAbl TIO3HAaHUS —
Hab/to/leHre, U3MepeHue, MOJeTUpOBaHue, SKCTepuMeHT (peanbHBIA U
MBbIC/IEHHBIM).



TEMATUYECKOE IVNTAHUPOBAHUE

8 K/TACC
KonnyecTrBo uacos
No HaumeHoBaHue pa3jesioB " OneKTpoHHbIe (H(POBEHIE)
KouTpo/ibHbIE IIpakTHuecKkue
n/n TeM NPOorpaMmbI Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pgen 1.IlepBoHavaibHbIe XUMHYECKHE MTOHATHUSA
Xumust — BaxkHasi 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmoreka LJOK

' MpaKTUYeCKOU JesiTelTbHOCTU https://m.edsoo.ru/7f41837¢

yesioBeKa

1o BemectBa 1 xumuueckue 15 1 bubmoreka IIOK

' peaKLyu https://m.edsoo.ru/7f41837¢

Wtoro no pa3peny 20

Pa3zgen 2.BaxkHelue npeACTaBUTe/IM HEOPraHMYeCKHUX BeleCcTB
51 Bo3nyx. Kucnopog,. TTonsitue 6 bubmmoreka LIOK

) 00 okcHgax https://m.edsoo.ru/7f41837¢
59 Bogopoa.ITonaTtre 0 KucaoTax 3 1 bubmmoreka LIOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [ToHsiTHe 006 c 1 1 bubmuoreka IIOK

' OCHOBAHHSX https://m.edsoo.ru/7f41837c
54 OcCHOBHBI€ K/TacChl 1 1 1 bubmuoreka IIOK

) HeopraHu4YecKUx CoeMHeHUI https://m.edsoo.ru/7f41837c

Wtoro no pa3peny 30

Pazpgen 3.Ilepuoaunueckuii 3aKoH u [lepuoguueckas cucreMa xumnueckux 37ieMeHToB /. 1. MenpieneeBa. CTpoeHue aToMoOB.
XumMnueckas cBfizb. OKHC/IMTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKuu




[TeproanuecKuii 3aK0H U

31 ITepuogvueckas crucremMa 7 bubmioreka LJOK
' XAMUYEeCKUX 3jieMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHHe aToMa
XUMHUUecKast CBSI3b.
3.2 OKUC/IUTE/IEHO- 8 Bubmorexa [IOK
) https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbIE peaKL[Un
bubmmoreka IIOK
Wroro o paspieny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMmd 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosmuecTBO yacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne i/ KoHTpo/1bHBI IIpakTHyeckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1.BenjecTtBo U xXuMHU4YeCcKue peakiuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 Bubmoreka IJOK
' OCHOBHBIX Pa3/lesioB Kypca 8 Kacca https://m.edsoo.ru/7f41a636
1o OcCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubmoteka LIOK
' peaxwuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUUECKast JUCCOLMaLHS. 3 1 1 bubnmoreka IIOK
) XuMHUeCcKue peaklii B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro nio pasgeny 17
Pa3pgen 2.HemeTa/uibl M UX COeUHEHMS
51 OO0111ast XapaKTepUCTHKA XUMHUECKUX 4 1 Bubmioreka IJOK
) seMeHTOB VIIA-rpymrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKA XUMHUECKUX
) bubmoTeka [IOK
2.2 3meMeHTOB VIA-rpyrmel. Cepa u eé 6
https://m.edsoo.ru/7f41a636
CoeJuHeHUst
OO0111ast XapaKTepUCTUKA XUMUUECKUX
2.3 snemeHTOB VA-rpynmnsl. A30T, dochop u ux 7 1 Bubmmorexa TOK
) PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
CcoeJUHeHUsI
OO0111ast XapaKTeprUCTUKa XUMUUECKUX
bubnmoreka IIOK
2.4 snemMeHTOB [VA-rpymmsl. Yriepog v 8 1 2

KpEMHHﬁ U UX CoeJrHeHud

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




Wtoro no paspeny 25
Pazpgen 3.MeTa/iibl U UX COeJUHEHUS
. bubmoreka LIOK
3.1 Obue cBoidCTBa MeTasI0B 4 https://m.edsoo.ru/7f41a636
. bubnmoreka IIOK
3.2 BakHemIe MeTa/lJibl U KX COeUHEHMS 16 https://m. edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pgen 4.Xumus 1 oKpyKawuias cpeja
4.1 BeliectBa 1 MaTepuasbl B )KU3HU Ue/IOBeKa 3 Bubmorexa [IOK
) . P https://m.edsoo.ru/7f41a636
Wtoro no pa3zpeny 3
PesepBHOe Bpemst 3 Bubmorexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITIOYPOYHOE IVIAHNPOBAHUE

8 K/IACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBIE
Hara
Ne uudpoBbie
Tema ypoka KoHTpo/ibHBI IIpakTHyeckue | H3yUe€HH
n/n Bcero oOpa3oBaTe/IbHbIE
e paboTbI paboThI !
pecypchbl

1 [Ipeamet xumun. Poib XMUMUU B )KU3HU 1 bubmioreka LIOK
yesioBeKa. Tesa u BeljecTsa https://m.edsoo.ru/ff0d210c

2 [ToHdaTHe 0 MeTOZaX MO3HAHUS B XUMHUHU 1 bubmiotexa OK

A https://m.edsoo.ru/ff0d227e
[Mpaktryeckast pabora Ne 1 «IIpaBusa

3 paboThI B 1ab0OpaTOpUM U MPUEMBI { 1 1 bubmoreka LIOK
obOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
obopyioBaHHEM»

4 Yuctele BemjectBa 1 cMecu. CriocoObl 1 13 bubmoteka LIOK
pasjiesieHusi cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

5 «Pa3geneHue cmeceii (Ha mpuMepe 1 1 18 Bubmmorexa TIOK

A 1 (Ha TIpUMEP https://m.eds0o.ru/ff0d28c8
OUMCTKY ITIOBApPEHHOU COJIN)»
Bbubmmoteka LIOK

6 ATOMBI U MOJIEKYJIbI 1 20 nomorexa L

https://m.edsoo.ru/ff0d2a6c

7 XHUMHUUeCKUe 371eMeHThbl. 3HaKu 1 95 bubnuoreka LIOK
(CMMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmoreka LJOK

8 [IpocThie U C0KHbIe BeljecTsa 1 27

P m https://m.edsoo.ru/ff0d2a6¢c
Bubmoteka 1IOK
9 ATOMHO-MOJIEKY/IIPHOE yYeHue 1 2.10
Y/Ap y https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSHCTBA COCTaBa BeIleCTB.

bubmoreka LJOK

10 Xumuyueckas (popMyJa. BaseHTHOCTb 4
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHWUECKUX 3/IEMEHTOB
1 OTtHocuTe/IbHas aTOMHas Macca. 9 bubmioreka LIOK
OTHOCHUTe/IbHAs MOJIeKYJIsSIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 07151 XUMHAYeCKOro 1" bubmmoreka LIOK
3J/IeMeHTa B COeJUHEHUU https://m.edsoo.ru/ff0d350c
13 KosinuectBo Bewjectsa. MoJib. 16 Bbubuoreka LIOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMHUUYeCKHe SIBJIeHUS. 18 Bbubuoreka LIOK
Xumuryeckasi peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku 1 yC10BusA NPOTEKaHUSA 23 bubmoteka LIOK
XUMUYEeCKUX peakiui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacCChl BellleCTB. o5 bubnmoreka IIOK
XuMHUYecKre ypaBHeHUs https://m.edsoo.ru/ff0d3b88
BblunciieHus: KOMueCcTBa, MacChl
17 BelLleCTBa 10 YPaBHeHUSAM XUMUYEeCKUX 30 Bubmorexa [JOK
» . P https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanys XuMAueCcKux peakLyn
ukary peardi bubmoreka IIOK
18 (coeguHeHus1, pa3ioXKeHuUs, 1.11
https://m.edsoo.ru/ff0d3f34
3amelrieHusi, 0OMeHa)
M. B. JIoMOHOCOB — yuéHbIN-
19 sHUMK/IoTIeAUCT. O600IIeHe U Bubmmorexa TIOK
B AHCT LE https://m.edsoo.ru/ff0d40c4
CcUCTeMaTHr3aLus 3HaHUU
20 KontponbHas paborta Nel 1o Teme bubnuoreka IIOK
«BeljectBa © XUMHUUECKHE PeakL[An» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. CocraB bubnuoreka IIOK

Bo3ayxa. Kuciopog — sneMeHT 1

https://m.edsoo.ru/ff0d448e




npocTtoe BellectBo. O30H

dusnueckue U XUMHAUYECKHe CBOMCTBA

bubnuoreka IIOK

22
KHC/I0pOAQ (PeaKLH OKUCIIeHHS, https://m.edsoo.ru/ff0d4614
ropexue). [ToHsTHe 06 oKcuaax
Crioco0bl MosTyueHus1 KUC/I0po/ia B
23 nabopaTopyy U NMPOMBIIIIEHHOCTH bubmotexa OK
patop P ) https://m.edsoo.ru/ff0d497a
IIpuMmeHeHue Kucaopoja
TernoBoii 3¢ dekT xruMrUyeckoi
24 peakLuu, IOHATHE O bubmoteka LIOK
TepMOXUMUYECKOM yPaBHEHUY, K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PeaKLHsIX
TonmBo (HeTh, yrosib U MeTaH).
25 3ar HBHEIEI/IE(I];OB yxa CITOCOOBI Zro Bubmmorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpeoTBpalLeHHUs
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TonmyueHnie u cobupaHre KUCI0poa bubmmotexa OK
y o P pPoAa, https://m.edsoo.ru/ff0d4ae2
H3yuyeHure ero CBOMCTB»
97 Bopopon — 3nmeMeHT 1 ipocToe bubnuoreka IIOK
BellecTBO. HaxoxxaeHue B ripupo/e https://m.edsoo.ru/ff0d4dd0
78 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoteka LIOK
BoZopoza. [IpumeHenue Bomopoza https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHe O KHUC/IOTaX U COMSAX Bubmaorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI 1oJTyueHHst BOZIOPO/ia B bubmoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
ITpakTueckast pabota Ne 4 o Teme
bubmmoreka LIOK
31 «[TomyueHue u cobupaHue BoJOpo/a,

HU3yydyeHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MosisipHBIT 00BEM ra3oB. 3aKOH

bubnmoreka IIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
BbIuncieHust 06b6Ma, KOJIMUeCcTBa
33 BelllecTBa rasa 1o ero U3BeCTHOM bubmiotexa OK
. i y https://m.edsoo.ru/ff0d55a0
KOJTMUeCTBY BellleCTBa WU 00BEMY
BbrunciieHust 00bEMOB Ta30B 110
34 aBHEHUIO peakli Ha OCHOBE 3aKOHa bubmorexa OK
yp . peaKiy . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 ®du3nueckre U XMMUUeCKre CBOMCTBA bubmoteka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [ToHsiTe 06 bubnuoreka LIOK
UHAWKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HackbieHHbie
37 u H;éHaCbI pEHHbIE acTBOPBI MU;CCOBEIH Bubmorexa OK
o P PPI- https://m.edsoo.ru/ff0d5b40
JloJ1s BelllecTBa B pacTBOpe
[TpakTuueckasi pabora Ne 5 o Teme
n «IIpuroroByieHre pacTBOPOB C bubmoreka IIOK
onpe/ileIEHHON MaCCOBOM J10/1eit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BelleCTBa»
39 KontponbHast paborta Ne2 1o Teme bubmoteka LIOK
«Kucnopoza. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppbl: cocTaB, KaaccuduKaius, bubmoreka IIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XMUMUUeCKUe CBOMCTBA
bubmoreka LIOK
41 KUCJIOTHBIX, OCHOBHBIX M aM(OTePHbIX
https://m.edsoo.ru/ff0d664e
OKCHUZI0B
4 OcHoBaHusI: COCTaB, Ki1accuduKaiys, bubnuoreka IIOK

HOMeHK/IaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyuyeHre U XMMHUYeCKHe CBOKWCTBA bubmoreka LIOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocTaB, knaccuduKkaiys, bubnmoreka IIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TosyueHye U XMMHUYeCKUe CBOMCTBA Bubmioreka IIOK
KHC/IOT https://m.edsoo.ru/ff0dfee2
Cou (cpenHue): HOMEHK/IaTypa,
46 CHOCOéL[I) rﬂm LI)EHI/IH XI/IMI/IHZ(IZ)KI/IE Bubmaorexa OK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckast pabota Ne 6. PerieHue
47 3KCIIePUMEeHTA/IbHBIX 3a7,a4 I10 TemMe bubnuoreka LIOK
«OCHOBHBIE K/TaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00adSb7c
COeIMHeHUI»
48 I'eneTrueckas CBA3b MEXY K/1acCaMU bubmoteka LIOK
HeopraHuyecKux coeiMHeHUM https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O06o0111eHMe U cUCTeMaTH3als 3HaHUH
. a https://m.edsoo.ru/00ad9cb2
KonTtposbHas pabota Ne3 110 Teme
50 "OCHOBHBI€ K/1aCChl HEOpraHUYeCKUx Bubmaorexa [JOK
o P https://m.edsoo.ru/00ad9ela
coeIMHeHUN
[TepBble MOMBITKYA KIaCCU(PUKALIUA
51 XUMUUYeCKUX 371eMeHTOoB. [TonaTue o Bubmaorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpyIINax CXOAHbIX 37IeMEHTOB
[Tepuoarueckuii 3aKOH 1
52 [Tepuoanueckasi cuCTeMa XUMUUECKUX bubmorexa OK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB [l. 1. MeHpeneeBa
bubmioreka LIOK
53 Ileprofpl, rpymisl, MOATPYIIIbLI 1

https://m.edsoo.ru/00ada52c




Ctpoenrie atoMoOB. CoCTaB aTOMHBIX

bubnmoreka IIOK

54
sapep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHue 3/IeKTPOHHBIX 0060/104eK
55 aTOMOB 37ieMeHTOB [lepuoyyeckoi Bubmaorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. V1. MenpieneeBa
XapakTeprucTUKa XMMUUeCKOIo
56 3/1eMeHTa I10 ero I0JIOKeHUIO B bubmoteka LIOK
[Teproguueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3Hauenue [leprogrueckoro 3akoHa st
57 pasBUTUA HAYKU U NpakTUKU. [1. M. bubmoteka LIOK
MeHjeneeB — yuéHbIM, Meiaror U https://m.edsoo.ru/00ada96e
rpakJAaHuH
58 OJIEKTPOOTPULIATe/IbBHOCTh aTOMOB Bubmioreka IIOK
XUMUYECKHUX I/IEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka LIOK
59 VoHHag xumuyeckas CBsi3b nommorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas noJisspHas XuMuveckas bubnuoreka LIOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoJisipHass XuMHAUeCcKas bubnuoreka LIOK
CBSA3b https://m.edsoo.ru/00adaab9
bubmoTeka 1IOK
62 CrerneHb OKUC/IEHUS
https://m.edsoo.ru/00adae28
63 OKuC/IUTeIEHO-BOCCTAHOBUTE/ILHbIE bubmoteka LIOK
peakyuu https://m.edsoo.ru/00adb076
64 OxkucuTeny U BOCCTAaHOBUTEJIH Bubmaorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtposnbHas pabota Ne4 110 Teme bubmoreka LJOK




«CTtpoenue atoma. XvMUYeCKasi CBSI3b»

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

Pe3epBHbIi ypok. O6001IeHE U

66 .
CUCTeMaTu3aLys 3HaHUU

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

OBHIEE KO/IMYECTBO YACOB II0
I[TPOI'PAMME

68




9 K/IACC

KosinuecTBo uacoB J/IeKTPOHHbIE
Hara

No uudpoBbie

Tema ypoka KoHTpOo/1bHBI IIpakTHyeckue | H3y4YeHH
n/n Bcero oOpa3oBarTe/IbHbIE

e paboTbI paboThI !
pecypchbl

[Teprogruecknii 3aKOH.

1 [Teprogrueckasi cucrema 1 Bbubmoteka [JOK
XUMUYeCKUX 371eMeHTOB /[]. U. https://m.edsoo.ru/00adb59e
MenpesneeBa
3aKOHOMEpPHOCTH B U3MEHEeHUU

. bubmoreka IIOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
TIepBbIX TPEX I1epUO/iOB

3 Knaccudukaiys 1 HoMeHKIaTypa 1 bubnuoreka LIOK
HeopraHuyeCcKux BelllecTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUUeCcKoy CBSI3U Y TUIIbI 1 14 bubmoreka LJOK
KPUCTA/VIMYECKUX PeLlfTOK https://m.edsoo.ru/00adbac6
KonTtposnbHas pabota Nel 110 Teme

5 «[ToBTOpEHUe u yriybaeHre 3HaHUM 1 1 18
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Knaccudukarnys XuMuuecknx 1 20 bubmoteka LIOK
peakL1ii o pa3/InyHbIM ITPU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XWUMHUUECKOU

7 eakuu. [ToHsgTHE O TOMOT'eHHBIX U 1 25 Bubmmorexa [OK
PEAKLHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysx

8 ITonsiTHiEe O XMUMHUUECKOM PaBHOBECUM. 1 27 bubmoTeka [IOK
®aKTOophbI, B/IMAIOLME Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PeaklMy U MOJI0KeHUe




XUMHNYECKOI'0 paBHOBeCHUA

OKuC/IUTeTbHO-BOCCTaHOBUTELHBIE

bubmoreka IIOK

9 2.10
peakLuu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIMTUUECKON
10 rccormari. CUibHbIe U c1abble 4 Bubmiorexa LIOK
A Hanum. https://m.edsoo.ru/00adcd68
371eKTPOJIUTBI
bubmoreka LIOK
11 n i 9
OHHBIE yPABHEHUA peaKin https://m.edsoo.ru/00add448
XUMHUecKre CBOMUCTBA KUC/IOT U
12 OCHOBAHUI B CBeTe IpeaCcTaBIeHNuI 11 Bubmiorexa LIOK
Pv/:l https://m.edsoo.ru/00add5d8
00 3JIeKTPO/IUTHUECKOU JMCCOLUAIH
XUMHNUeCcKue CBOMCTBA COJIeH B CBeTe
13 TpeacTaB/IeHUH 00 16 Bubmorexa LIOK
PeA . https://m.edsoo.ru/00add8b2
371eKTPOJIMTUYECKOM JUCCOLMALINU
bubmoteka [IOK
14 ITouatue o ruapouse coJsei 18
AP https://m.edsoo.ru/00add9d4
15 O06o006111eHre ¥ CCTeMaTH3alI[UsT 23 Bbubmoteka [JOK
3HaHUI https://m.edsoo.ru/00addd12
[MpakTueckasi pabota Ne 1.
bubmoteka [IOK
16 «PellieHre 3KCIIePUMEHTA/IbHBIX 25
https://m.edsoo.ru/00addbfa
3agau»
KonTposbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKAasl TUCCOoLUalIis 30 Bubmorexa [IOK
p A LA, https://m.edsoo.ru/00addec0
XUMUYeCKUe peakiiuv B paCTBOpax»
OO0111as1 XapaKTepPUCTHKA raJioreHoB.
18 XuMUueckre CBOUCTBA Ha IIpuMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJ10pa
19 XnopoBogopog. CossiHast KACJIOTa, bubnuoreka IIOK




XUMHUUeCKUe CBOMCTBA, MOTy4yeHue,
TpUMeHeHre

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

[MpakTrueckast pabota Ne 2 o Teme

bubmmoreka IIOK

20 ITonyyeHue COMSTHOU KUCJIOTEI,
« y . . https://m.edsoo.ru/00ade348
v3y4yeHue eé CBOUCTB»
BbluncieHust o ypaBHeHUsIM
21 XUMHYECKUX peaklyi, ec/ivi OJuH U3 bubmorexa OK
DeAHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB bubmoteka LIOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MoU(bUKALIN CePHI.
73 Haxosx/1eHre cepbl U eé coeIMHeHU Bbubmmoreka [JOK
B IIpUpo/ie. XUMHYeCKHe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoziopoji, CTpOeHHe, bubnuoreka LIOK
(bur3nueckre U XMMHUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
Okcugp! cepbl. CepHasi KUC/IOTa,
25 (busmyeckre U XMMHUYeCcKre CBOMCTBA Bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
TpUMeHeHre
XyMUUecKUe peakiiuu, jiexkalue B
OCHOBe TIPOMBIIIIJIEHHOTO Criocoba
%6 TOTyueHusl CePHOU KHUCOTHI. bubmmoreka IIOK
XHWMHUeCKoe 3arpsA3HeHne https://m.edsoo.ru/00adec8a
OKpY>Katolllel cpefibl CoeIMHEHUSIMU
cepbl
97 BoIuricyieHre MacCOBOM [10/M BbIX0O/la bubmoreka IIOK
MPOAYKTa peakLyu https://m.edsoo.ru/00adec8a
28 OO0r11ast XapaKTepUCTHKA 37IeMEHTOB bubmoteka LIOK




VA-rpynnsbl. A30T, paclipocTpaHeHue
B MpUpoJie, (hr3nueckre u
XUMHYeCKre CBOMCTBa

https://m.edsoo.ru/00adeea6

AmMuak, ero ¢pusmueckre u

bubnuoreka IIOK

29 XUMHUeCKUe CBONCTBA, IMOTyyeHue 1
y https://m.edsoo.ru/00adf004
TpUMeHeHue
ITpakTuueckas pabora Ne 3 1o Teme
30 «ITonyueHve ammuraka, u3yuyeHue ero Bubmorexa [OK
. y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THasi KUC/OTa, eé usnueckue u Bbubmmoreka [JOK
XUMHYECKHe CBOKWCTBA https://m.edsoo.ru/00adf306
Vcrnonib30BaHre HUTPATOB U COJel
aMMOHUSI B KaueCTBe MUHepaTbHbIX

32 obpeHuil. XumMuueckoe bubmorexa OK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsisHeHre OKpY’Karolleil cpefibl
COeJMHeHUsIMU a30Ta
®Docpop. Okeug pocgopa (V) u

33 (bocc%)o pHaH KI/I?JI(E))Ta q)(?l)l/];I)BI/I(LIezZKI/Ie u bubmmorexa IOK

P o https://m.edsoo.ru/00adf68a
XUMHUUeCKHe CBOMCTBA, MoydyeHre
Wcnonb3oBanue ocdatos B

34 KauecTBe MUHepa/IbHBIX YA00peHUH. bubnuoreka IIOK
3arpsi3HeHWe NPUPOHOM Cpe/ibl https://m.edsoo.ru/00adfc20
bocdaTamu
Yrnepoa, paclipocTpaHeHUE B

35 rpu E ﬂ ([1))1/13I/III)-IECK[I)/IQ U XUMUYEeCKHe bubmmorexa [JOK

P P Aes https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuppl yriaepoja, ux pusnueckre u bubmoreka LJOK

XUMUUYeCKUe CBOMCTBA.

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




JKonoruueckye mpodIeMsbl,
CBsI3aHHbBIE C OKcuzioM yriepoza (IV)

37 YronbHas KUCI0Ta U eé Cou Bubmiorexa [JOK
https://m.edsoo.ru/00ae006c
[MpakTuyeckasi pabora Ne 4 1o Teme

38 "I[TosiyyeHue yryieKMC/I0ro rasa. bubnmoreka IIOK
KauecTtBeHHast peakiiysi Ha KapboHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauasibHbIE TIOHSATUS 00
39 OpraHUYeCcKrX BelecTBax Kak O Bubmmorexa LIOK
P H https://m.edsoo.ru/00ae054e
COeIMHeHUsIX yriyiepoja
40 KpeMHuii 1 ero coejuHeHust Bubmmorexa LIOK
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. PerieHne

41 9KCIIepYMEeHTa/IbHBIX 3a/au I10 TeMe bubmoteka LIOK
«BakHelile HeMeTaNIbl U UX https://m.edsoo.ru/00ae0bf2
COeZIMHeHUSI»

KontpospHast pabota Ne3 o Teme
42 BarkHelillie HeMeTasl/Ibl U UX bubmiorexa OK
«
https://m.edsoo.ru/00ae0e18
COeIMHeHUsI»
OO0r1ast xapaKTeprUCTHKA XUMUYeCKUX
3/1IEMEHTOB — MeTaJIJIOB.

43 MeTannuueckast CBSI3b U bubmmoreka IIOK
MeTa/yInyecKast KpuCTa/yinyeckas https://m.edsoo.ru/00ae103e
peméTtka. @usnueckre CBOWCTBA
MeTaslJIoB

44 XuMuueckre CBOMCTBA MeTaslJIOB. bubnuoreka IIOK

OIeKTPOXUMUUECKUM PSJ]

https://m.edso0.1u/00ael1156




HarpsbDKeHU MeTaslJioB

OO611e criocoObI MosTyueHust
MeTasioB. CriiaBbl. BeruncieHus mo

45 aBHEHUSIM XUMHUUeCKUX peaKilui bubmotexa [IOK
yP PeaKmuH, https://m.edsoo.ru/00ae1156
€C/I OJJVH W3 peareHTOB COJ@PXKUT
MprUMecHu
46 IToHsATHE 0 KOPPO3UM META/IVIOB Bubmmorexa LIOK
bp https://m.edsoo.1u/00ael1278
bubmoreka LJOK
47 e/I0YHbIe MeTaJsl/Ibl
tm https://m.edsoo.ru/00ae14b2
48 OKcyb! ¥ TUAPOKCUABI HATPUSA U bubnuoreka IIOK
Kanus https://m.edsoo.ru/00ae14b2
49 [TestouHO3eMe IbHBIE MeTasUlbl — bubmoteka LIOK
Kanbl[AA U MarHUi https://m.edsoo.ru/00ael15e8
50 Baxknetiiie coefJuHeHUs Kabl[s Bubmmorexa [JOK
A H https://m.edsoo.ru/00ael5e8
51 O06006111eHre ¥ cCTeMaTH3al[us
3HaHUU
59 JKécTkocTb BOABI U CIIOCOOBI eé bubmoteka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae 1886
[MpakTrueckast pabota Ne 6 o Teme
S ) bubmoreka LIOK
53 JKECTKOCTb BOJBI U METO/IbI €6
Y https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bub OK
54 AmroMUHUMN nomorexa L
https://m.edsoo.ru/00aelc64
cc AmdoTepHbIe CBOMCTBa OKCHJA U bubmoteka LIOK
TAIPOKCH/A https://m.edsoo.ru/00aelc64
56 Kenezo bubmoTeka LIOK




https://m.edsoo.1u/00ae1d86

OKcuibl, TUIPOKCH/BI U COMU KeJie3a

bubnuoreka IIOK

>7 (IT) u »kene3a (III) https://m.edsoo.ru/00ae35e6
58 O6o6LHeHI/Ie Y cHCTeMaTH3al[us
3HaHUM
[MpakTueckast pabota Ne 7. Perienue
59 3KCIepUMeHTaIbHbBIX 3aJau 10 TemMe Bbubmmoteka [JOK
«BaxkHeuIme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEHUSI»
BbluncieHust o ypaBHeHUsIM
XUMUUeCKUX peakLUid, ecii O/IUH U3
60 peareHTOB /laH B U30bITKe WIH Bbubmmoreka [JOK
COZlep>XUT NpUMecH. Brrurciienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0/IM BbIXO/,a MPOJYKTa
peaxkLumn
61 O06o00611eHre U cCCTeMaTH3alI[UsT
3HaHUM
KontponbHas paborta Ne4 110 Teme
62 «BakHe111Me MeTal/Ibl U UX
COeITUHeHUs»
63 BerjectBa 1 MaTepuassl B bubnuoreka IIOK
TOBCeIHEBHOM »KU3HU UejioBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYecKoe 3arpsi3HeHue bubnuoreka IIOK
OKpY’Karollleid cpefibl https://m.edsoo.ru/00ae4270
65 Ponb xvMuu B peliieHur Bubmioreka IJOK
9KOJIOTUUeCKHX TIpo0/ieM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60061eHMe 1 Bubmioreka IJOK

cUCTeMaTHr3aLus 3HaHUU

https://m.edsoo.ru/00ae0dOa




67 Pe3sepBHbiil ypok. O6001IeHue 1 1 bubnmoreka IIOK
CcHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O6061IeHHE U 1 bubnuoreka IIOK
cHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» Xumus, 8 knacc/ KysnenjoBa H.E., TutoBa 1.M., I'apa H.H., AkunonepHoe
obriectBo «M3matenbcTBo «IIpocBeliieHyex»
» Xumus, 9 knacc/ ,Kysnenjosa H.E., TutoBa .M., I"'apa H.H. AkujnoHepHoe

obiectBo «M3parenbcTBo «IIpocBeliieHye»

METOJUYECKHWE MATEPUAJIbBI /11 YUUTEJIA

1. Xumus (6a30BbId ypoBeHb). Peamm3arus TpedboBannii @I"OC 0CHOBHOTO
ob1rero obpasoBanus. MeTtozueckoe mocobue st yunurensi. Mocksa, 2022.
2. A.A KagepuHa, P.I'. VIanoga, /1.FO. [JobpoTtuH, Xumus. I[Tnanupyemsle

pe3ynbTathl. CrcTtema 3aganui 8-9 kiaccel. [Ipocserjenne,2013

IO ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

1. http://festival.1september.ru/subjects/4/ - ®ecTuBanb NeAaroruueckux upaen

"OTKpBITbIN YPOK". Pa3paboTku YPOKOB 15(0) XUMUU.
2.  http://school-collection.edu.ru/ - EguHasgs  KojmekKiusi  [UMGPOBBIX
oOpa3oBaTebHBIX pecypcosB.

3. VIHTepHeT pecypChi:

http://school-collection.edu.ru/ - EauHas Kosnekius b poBbIX 00pa3oBaTebHbIX PeCYypPCOB

http://him.1september.ru/ - snekTpoHHast Bepcusi Ta3eThbl " XumMus' npunoxeHue K "1 ceHTs0Ops"

http://festival.1september.ru/subjects/4/ - ®ecTuBanb negaroruueckux ujei "OTKPBITbIN YPOK'.
Pa3paboTKy yPOKOB TI0 XUMHUH



http://school-collection.edu.ru/%20
http://festival.1september.ru/subjects/4/%20
http://him.1september.ru/%20

http://som.fsio.ru/subject.asp?id=10000755 pa3merjaoTcsi MeTOAUYECKHe Pa3pabOTKH ypPOKOB,
nabopaTopHble pabOThI, TECTHI U KOHTPOJIbHBIE PA00ThI, OJTMMIHMAZbI, BUAEOOMBITH], XUMUYeCKHe
3alauu, THTepHeT-yY4eOHUKH T10 XUMUH .

http://www.alhimik.ru/ - AJIXUMUWK. BkatouaeT MeToiuecKre peKOMeHALMU /ISl yuuTesieit
XUMHH, CITPABOUHHKH, OHorpaduy BeMMKUX XUMHKOB, pa3zesbl "Becenas xumus', "XuMmus Ha
KaXX/IbIM ZieHb" ¥ MHOT'O IpYyrol MHTePeCHOW U MoJsie3HOoM nHpopMariiu

http://hemi.wallst.ru/ - D/1eKTPOHHBIN yUueOHUK 10 XUMHUH [IJIsI CPeJHEH IIKOJIbI, IIPUTOAHBIN JJIs

HCII0/Ib30BAHUA KdK B 06quHbIX, TdaK W B CIIeqUA/IM3WMPOBAHHBIX KJ/jldCCdX, 4 TadKXe [IJId
IMOBTOPEHHWSA MaTepHd/id B BEIITYCKHOM KjlaCCe M OJId IIOATrOTOBKHU K 3K3dM€E€HAM

http://www.college.ru/chemistry/ - OTKpbITbIM Kosnemk: Xumusi. SneKTPOHHBINA yueOHUK TI0

XUMHUHA.

bubmioTeka 1IOKhttps://m.edsoo.ru/ff0d210c


http://www.college.ru/chemistry/%20
http://hemi.wallst.ru/
http://www.alhimik.ru/%20
http://som.fsio.ru/subject.asp?id=10000755%20
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