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IosicHUTEeNLHAA 3aNIUCKA.

Pabouass mporpamma 1o mnpeaMery «Xumus» Ha 2023/24 yueOHbIH TOH IS
obOyuaroruxcst 9-ro kimacca MOY «Hosomuuypunckas COILl Ne3» pazpaboraHa B
COOTBETCTBHUH C TPEOOBAHUSAMU CIIEIYIONTUX TOKYMEHTOB:

1. ®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 0bpa3oBaHuM B

Poccniickont @enepannm.

2. Ilpuka3z Munnpocsemienus ot 22.03.2021 No 115 «O6 yrBepxnenuu [lopsiaka

OpraHM3aIlH U OCYIIECTBICHUS 00Pa30BaTEIbHON JESITEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MMPOTrpaMMaM — 00pa30BaTEeIbHBIM
IporpaMmmaM HadaJIbHOT'O 00ILIEro, OCHOBHOI'O OOIIETr0 M CPEHErO OOIIEro
00pa3oBaHUs .

3. Hpukaz MunoOpaayku ot 17.12.2010 Ne 1897 «O6 yTBepk1eHUU
(enepanbHOro rocy1apCTBEHHOI0 00pa30BaTENIbHOIO CTAHJAPTa OCHOBHOTO

o011ero oOpa3oBaHUs».

4. Tlpuxa3z MunucrepctBa npocsenieHus ot 16 Hosops 2022r. Ne993 «O06
yTBEepXkAeHUHU (eaepaabHOi 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
o01ero oOpa3oBaHUs».

5. CII2.4.3648-20 «CaHnuTapHO-3MHI€MHOJIOTUYECKHUE TPEOOBAHUS K

OpraHU3aIisIM BOCIIUTAHHS U OOYUCHUS, OTAbIXa U 03JI0POBJICHUS JeTel 1
MOJIOACKNY», YTBEPKICHHBIE IOCTAHOBACHUEM IIABHOTO T'OCYIAPCTBEHHOTO
canuTtapaoro Bpaua Poccun ot 28.09.2020 No 28.

6. CanlluH 1.2.3685-21 «['uruennueckrie HOpMaTUBLI 1 TPEOOBAHUS K

oOecrieueHnto 0e30MacHOCTH U (W) O€3BPEAHOCTH JUIsl YeoBeKa (DakTopoB

cpeabl OOMTaHUS, YTBEPKIACHHBIC IOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO
Bpauda ot 28.01.2021 Ne 2.

7. Ipuka3z Munnpocsemienus oT 21.09.2022 No 858 «O06 yTBepk1eHun

denepanbHOTrO IepeyHs Y4eOHUKOB, JOIMYIIEHHBIX K UCTIOIB30BAHUIO MTPH
peanu3aly UMEIOIINX roCy1apCTBEHHYIO aKKpEAUTAIINI0 00pa30BaTEeIbHBIX
IpPOrpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO O0IIET0, CPEHEr0 00IIEro
00pa3oBaHus OpraHU3alMuiIMU, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO
JeSITEIbHOCTDY.


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/902254916/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/97/486051/
https://vip.1zavuch.ru/#/document/97/486051/
https://vip.1zavuch.ru/#/document/97/482254/

8. YueOnsriit mman MOY «Hosomuuypunckas COLI Ne3y» na 2022/23y4ueOHbIit
roj.

9. IMonoxenue o padoueit mporpamme MOY «Hosomuuypunckas COLL Ne3»

10. PabGoune nporpammel. [Ipenmernas nmuaus yueonukos . E. Pynsuruca, @. I'.
@enpamana. 8§ — 9 kmaccel : mocoOue s yduTeseil o0ieo0pa3oBaTebHbBIX
OpraHu3alun

Pabouas mporpamma yueOHOTO Kypca 1o XuMuu A 9 kiacca pa3pabdoTaHa ¢ yueTom
OrocC BTOpPOT'O IIOKOJICHUA, Ha OCHOBE IIPUMEPHOU OCHOBHOM
00111e00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0o011iero oopazoBanus ot 08.04.2015
Nel/15, ¢ yderom (enepanbHOro TMepeyHsi Y4YEOHUKOB, PEKOMEHIOBAHHBIX
(momyIIIEHHBIX) K UCIIOJIb30BAHUIO B 00pa30BaTEIIbHOM IIPOIIEcCe B 00pa30BaTEIbHBIX
YUPEKICHUSIX, pCUTU3YIOLIUX 00pa30oBaTelibHbIC MPOrpaMMbl 00111eTO 00pa30BaHUs U
HMMEIOIIUX TOCYAAPCTBEHHYIO aKKPEAUTALUIO.

IIporpamma paccuntana Ha 68 dyacoB (2 waca B Henemo). JlanHas pabouas
nporpamma peanusyercss B YMK I'.E. Pymsutuca u @.I'. ®enpamana «Xumus. 8-9
Kiacce», Mocksa, [Ipocsemenne, 2017.

3apaum o0y4eHmns.

OnHolt u3 BaXKHEUIIMX 3aa4 OCHOBHOI'O O0IIIEro 00pa3oBaHUs SIBJISICTCS TOATOTOBKA
oOyJarommxcsi K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKHM3HEHHOTO H
npodeccruoHanbHOro myTu. OOydJarommuecs IODKHBI HAYYHUTHCS CaMOCTOSTEIBHO
CTaBHThH LIEJIU M ONPEACIATh MYTH UX JOCTHKEHHUS, UCIIOIh30BaTh MPUOOPETCHHBIN B
IIKOJIE OTIBIT B pEAJIbHOM JKU3HU, 32 paMKaMU y4eOHOTO Tpoiiecca.

Xumus Kak yY4yeOHbI MpeaMeT BHOCHUT CYIIECTBEHHBIM BKJIaJ B BOCHHUTaHUE U
pa3BUTHE OOY4YAIOIIMXCS, OHA NpPHU3BaHA BOOPYKUTh UX OCHOBAMHU XUMHYECKHUX
3HaAHUW, HEOOXOIUMBIX ISl TIOBCEIHEBHOM KU3HH, 3alI0KHUTh (DyHIaMeHT st
JTadbHEUINer0 COBEPIICHCTBOBAHUSI OSTUX 3HAHUW, a TaKke CIOCOOCTBOBATH
0e30macHOMY TMOBEJICHUIO B OKPYKAIOIICH cpene u OepeKHOMY OTHOIICHUIO K HEM.
OpHoit w3 3amay OOy4yeHUs SIBISETCS pPA3BUTHE TO3HABATEIHHBIX HWHTEPECOB B
IIPOIIECCE CaMOCTOATEIIBHOTO MPUOOPETCHHUS XMMUYSCKUX 3HAHUI U UCITOJIb30BaHUE
Pa3IMYHBIX HCTOYHUKOB HMH(pOPMAIMHA, B TOM YHCIIC KOMITBIOTEPHBIX, a TaKXKe
BOCITUTaHWE YOEKIEHHOCTH B TIO3UTUBHOW pPOJM XMMHUHU B >KU3HU COBPEMEHHOTO
o01ecTBa, HEOOXOAMMOCTH XUMUYECKU TPAMOTHOTO OTHOIIIEHHUSI K CBOEMY 3I0POBBIO
Y OKPY’KAIOILEH cpeae.



Ilnanupyembie pe3yjbTaThl 00y4eHUs.
CootBercrByror ®OII O0O0.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4eHHs XMMHH B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIBHON JEATEIIbHOCTH B COOTBETCTBHM C TPAJAUIMOHHBIMU POCCHIUCKHUMH
COIIMOKYJIBTYPHBIMM W JIyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B
oOIecTBe TpaBWJIaMHd M HOPMaMd TIOBEJACHUS M CIOCOOCTBYIOT TpoIlleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBaTbCS ~ CUCTEMOW  TO3UTUBHBIX  I[ICHHOCTHBIX  OpPUEHTAMU U
pacIIMpEeHUE OMbITA ICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

EHHOCTHOT'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4YHOMY HACJIEIHWIO, TOHUMAHMS 3HAYCHHUS XHUMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGOpMAILUEH O
MEePEOBbIX JOCTHXKCHUSAX M OTKPBITHUSX MHUPOBOM W OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

OPEACTAaBICHUS O COLMAJIbHBIX HOpPMax U MpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUI B KOJUJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, TBOPUECKOW U IPYTUX BHJIAX NEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JESITEIbHOCTH TPU BBHITOJTHEHUH
y4eOHBIX, TMO3HABaTEIbHBIX 3a/a4, BBITOJIHCHUH XUMHUYECKHUX DSKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTNIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B IIpoIlecce ITOM y4eOHOM JesATeTbHOCTU, TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHUE U
MOCTYNKH CBOMX TOBApHUIIEH C MO3UIIMKA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HaHHUSI MOCJIE/ICTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEJICTABICHUSI O BEIIECTBE M XHUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJISIONINAE
OCHOBY ISl TIOHUMAaHUSI CYIIHOCTA HAayYHOW KapTHHBI MHpA, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEAOM, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE Ha IMOJYYCHUE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOJIUMBbIC sl OOBSICHEHUS HAOII0JaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIIbCKOM KYyJIbTYpbl, B TOM YHCIIC



HABBIKOB  CaMOCTOSITENIbHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypo, JOCTYMHBIMH TEXHUYECKUMHU  CPEICTBAaMU  HH(GOPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O M TIO3HAHMIO, JIIOOO03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTB K CaM000pa30BaHUI0, MPOEKTHOM U MCCIIEOBATENbCKON NEATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHSI 00YUYEeHHsI B JaTbHEHUIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTHU U3HU, OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3/I0pOBbIil 00pa3 >KM3HU, OCO3HAHUE IMOCJIEICTBUNH U HENpUITHE
BPEOHBIX  MNpUBbIYEK  (YyNOTPEOJICHHS  QJIKOroJyis, HApKOTHKOB,  KypeHHs),
HEOOXOAMMOCTH  COOJIONEHUS TpaBWI  OE30MacHOCTH TIPU  OOpAIIEHWH C
XUMHUYECKUMHU BELIECTBAMU B OBITY U pEaIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YyYEHHUIO MPOECcCCHil U Tpylna pa3IudyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYJOBOM NEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHUS PEIMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BHIOOP MHWBHUAYaTbHOU
TPaeKTOPUU NPOAODKEHUS 00pa3oBaHUs C Y4E€TOM JIMYHOCTHBIX MHTEPECOB HU
CHOCOOHOCTH K XHMMH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEHIHON
MPOQECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBAThCS B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYeCKOro BOCTIMTAHUS

HKOJIOTMYECKHU 1I€J€cO00pa3HOE OTHOLIEHUE K MPUPOJIE KAK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, ITOHMMAHWE LIEHHOCTU 3J0pOBOTO U
O0e3zomacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3MUYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBul OE30MACHOTO MOBEIEHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPHUMEHSATHh 3HAHUS, IOJIydaeMble MPU U3YYEHUU XUMUH, I
peleHns 3a1a4, CBA3AHHBIX C OKPYKAIOUIEH MPUPOJHOW CPENOM, IS MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYyJbTYypbl, OCO3HaHUS  TJIOOQJIBHOTO  XapakTepa
HKOJIOTMYECKUX MpOOJeM M MyTeH HX peUIeHHs] MOCPEICTBOM METOAO0B XHMMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJACTBOBATbCS WM B ITO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOU U COLMAJIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJbTATOB BBIACISAIOT 3HAYMMBIE IS
(dbopMUpOBaHUS MUPOBO33pEHUSI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIIMII,
runore3a, (axkT, cucrema, IMpoLecc, OKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHMW M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEICTABIECHUE O LETOCTHOU



HAay4YHOW KapTHWHE MUpa, U yHUBEpCAIbHBbIC Y4eOHBIC NEUCTBHS (IIO3HABATEILHEIE,
KOMMYHUKATHUBHBIC, PETYJISATHBHBIC), KOTOphie oOecrmeunBaroT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYCOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jiornuyeckue AeMcCTBHUA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MpPU OCBOCHHUHU
3HAHUW: PaCKPBIBaTh CMBIC XHUMHUYECKHX TOHSTHH (BBIACIATH UX XapaKTEpHBIC
IPU3HAKU, YCTAaHABIMBATh B3aMMOCBSA3b C JPYTUMH IOHATHSMHU), HMCIOJIH30BATh
MOHATHUS I OOBSICHEHUS OTICIBHBIX (DaKTOB W SBJICHUH, BHIOWPATh OCHOBAHUS U
KpUTEPUHU ISl KIaCCHU(UKAIIMM XUMHUYECKUX BEIIECTB M XWMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIE CBSA3W MEXIYy OOBEKTaMH H3y4CHUS,
CTPOHTH JIOTHUYECKHE PaCCyXKACHUSA (MHIYKTHUBHBIC, NECTYKTHBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TIPUMEHAThH B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, UCIOJIb3yeMble B XHMUH,
peoOpa3oBbIBATh IMIUPOKO NMPUMEHSEMbIE B XMMHHU MOJICIIbHBIC TPEACTaBICHUS —
XUMHUYECKUH 3HAaK (CMMBOJ DJJIeMEHTa), XUMHUUYecKas (opMylia U ypaBHEHHE
XUMUYECKON peakiuu — MpU pelIeHUH y4eOHO-MO3HABaTENIbHBIX 3a7a4, ¢ YU4ETOM
ATUX MOJICTBHBIX TMPEJACTABICHUN BBIABISITE U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBIBJIATHL  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIICJICTBEHHbIE  CBS3U U
MIPOTHUBOPEYUMS B U3YyUAEMbIX MPOLIECCAX U SABJICHUSIX.

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MTO3HAHUS, a TaK)KE B KA4eCTBE OCHOBHI IS (POPMHUPOBAHHUS THUIIOTE3BI IO MPOBEPKE
MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

IpUOOpPETEHHE OIbITa 10 IUIAHUPOBAHUIO, OPTAaHW3AIMH M IPOBEICHHIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHWE HaOIIoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBOJIBI 1O pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET O
MpoJIeTIaHHOM paborTe.

PabGora ¢ undpopmaumeii:

yMEHUE BBIOMpATh, AaHAJW3UPOBATh W MHTEPHPETHUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUAOB U (GOPM MPEACTABICHUS, MOTYyYaeMyl M3 Pa3HbIX HCTOYHUKOB
(HayYHO-TIOMYJISIPHAS JINTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcol MHTEepHETa), KPUTUYECKU OLIEHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(pOpMaIHIO;



YMEHUE TPUMEHATHh PA3IMYHbIE METOABl M 3aMpOChl MPH IOUCKE W O0TOOpE
uHDOpPMAIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHCHUS
y4eOHBIX U TMO3HABATEJbHBIX 3a]a4 ONPEACIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
0o0JlaCTH  HCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOW AKTHBHOI'O MCIIOJBb30BAHUS PA3JIUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTHUMAIBHYIO (HDOpMY TpencTaBiieHus WHGOpMAIUU U
WJUTIOCTPUPOBATh  pEIIaeMble 3aJadyd  HECIOKHBIMHA CXEMaMH, JHarpaMMamy,
IpyruMu opMamMu rpaduKu U UX KOMOHUHALIMSIMU;

yMEHUE WCIOJB30BaTh MW  aHAIM3UPOBATh B  Tpolecce ydyeOHOM U
HCCIIEIOBATENbCKON ACSITENbHOCTH WH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJILCKOI0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

yYMEHUS 3a]1aBaTh BOIPOCH (B X0j€ auanora u (W) JUCKYCCUH) MO CYIIECTBY
oOcyxmaemMoii  Tembl, (OPMYJIUPOBATH CBOM  NPEIJOKEHHUS  OTHOCUTEIHHO
BBINOJIHEHUA NPEIJIOKCHHOMN 3a/1a4H;

YMEHUA  NOPEACTaBISITH  MOJYYEHHBIE  pPE3yJNbTaThl  MO3HABATEIIBHOMN
NEATEIIbHOCTHA B YCTHBIX M MUCHbMEHHBIX TEKCTAX; JAEJAaTh MPE3EHTALUIO PE3YyJIbTATOB
BBITIOJIHEHUSI XUMHUYECKOTO HKCIIEPUMEHTa (J1abOpaTOPHOIO OMbITa, J1A0OPATOPHOU
pabOThI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IIPOEKTA);

yMEHUs y4eOHOro COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
ITO3HABATEIIbHOM U MCCIIEIOBATENBCKON AEATEIBHOCTH MPH PEIICHUU BO3HUKAOIIUX
nmpoOjeM Ha OCHOBe Yyuéra OOIMX MWHTEPECOB U COTJIACOBAHUS IMO3UIIUN
(oOcyxieHrs, 0OMEH MHEHUSMU, «MO3TOBBIC IITYPMbI», KOOPJAUHAIINS COBMECTHBIX
NEeUCTBUH, OMpeNesICHHEe KPUTEPUEB MO OILICHKE KAayecTBa BBIMOJHEHHOW pabOThI U
IpyTHE).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIBHO ONPEAECHATh LEJIU JEITEIbHOCTH, IUIAHUPOBATH,
OCYHIECTBJISITh, KOHTPOJMUPOBATH M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpaTh Hambojee 3(PPEeKTUBHBIE CHOCOOBI PEIICHUS YYEOHBIX U
[IO3HABATENIbHBIX  3a7a4, CaMOCTOSTEIbHO COCTABJIATH WJIM KOPPEKTHUPOBATh
MPEUIOKEHHBIM  AJITOPUTM  JIEUCTBUM MPU  BBINIOJHEHUM 33aJaHUA C  YYETOM
MOJIyYeHHUS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3YyJbTaTa 3asBICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbI€ B YCJIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeamMeTHBIX PE3yNbTaTOB IO OCBOCHHUIO  OO0S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW deaepaqbHO pabouell Mmporpammoi,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIONIMMKCS HAy4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
nercTBul, cienupuyeckue s NpeIMEeTHON 001aCTH « XUMHUS, BUABI I€SITEIILHOCTH



M0 TOJYYEHHIO HOBOTO 3HAaHUA, €ro HWHTEepIpeTaluyd, IpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHBIX yU€OHBIX U HOBBIX CUTYaIUsX.

K xoHiy o0yueHust B 9 kJjacce NpeaMETHbIE pe3yiIbTaThl HA 0Aa30BOM YpPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYUaAIOIIUXCSl YMEHUIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHATUNA: XUMUYECKHI 3JIEMEHT,
aTOM, MOJIEKyJla, HOH, KATHOH, AHWUOH, IPOCTOE BEUIECTBO, CIIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHCICHUS,
XUMHUECKas peaklrs, XUMHUECKas CBSI3b, TEIUIOBOM 3PPEKT peaKkiuu, MOJb,
MOJISIPHBIN 00BEM, pacTtsop, AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AJIEKTPOJINTUYECKAs TUCCOLMALUs, pEaKIIMd MOHHOTO 0OMeHa, KaTajau3arop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTHUMbIE PEaKIuH,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTaHOBJIEHUE, AJUIOTPONHUsI, aM(POTEPHOCTh, XMUMHUUYECKas
CBs3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECKasl), KpUCTAJUINYECKash penieérka,
KOPpPO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKON pPEAKIUH, IPENEIBHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHATHH U
MPUMEHSTDH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

® JCHOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJIsi COCTaBJIEHUS ()OpMYJT BEUIECTB
Y YPAaBHEHMI XMMHUYECKHUX PEAKLNN;

® ONpPEIEIATh BAJECHTHOCTh U CTENEHb OKUCIICHHWS XMMHUYECKHX JJIEMEHTOB B
COCIMHEHMSX  PAa3IMYHOIO  COCTaBa, MPHUHAICKHOCTh  BELIECTB K
onpenenéHHOMY KJIacCy COeIMHEHUN 1o (GopmysaM, BUI XUMUYECKON CBS3U
(KoBaneHTHAsl, HOHHAs, METANIMYECKas) B HEOPTaHMYECKUX COEIMHEHUSX,
3apsij MOHA MO0 XUMUYECKOU (popmyIie, XapakTep Cpenbl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCIAMHEHNN, TUIl KPUCTAIUINYECKON PEMIETKH KOHKPETHOTO
BELIECTBA;

e packpeBaTh cMmbicn [lepuogmueckoro 3akona [[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHE: ONHCHIBATH M  XapaKTepHU30BaTh
tabnuunyo Qopmy llepuonnyeckoil CUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pasnuyaTh TOHSATHSA «TrJaBHAasg Toarpymnmna (A-rpymma)y ©u «1mo0oudHas
noarpynna (b-rpynma)», wmanble U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HauYEHHUsA, KOTOPbIE UMEIOTCSI B IEPUOJUYECKON TabMIEe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn  szapa, oOllee YHCIO JJEKTPOHOB M paclpeiesieHHe HX 1o
AJIEKTPOHHBIM CJO0SAM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB 3JIEMEHTOB M HX COEIUWHEHUN B Mpelerax MajiblX I[EpUOAOB M
[JIaBHBIX TOJTPYIII C YYETOM CTPOEHUS UX AaTOMOB;



KJIacCCU(PUITMPOBATh XWMUYECKHE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA,
XUMUYECKUE peaknuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 HM3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U Ccleuupuueckue XUMHUYECKUE
CBOMCTBA TIPOCTHIX U CIIOKHBIX BEIIECTB, TMOJATBEPXKAas OMUCAHUE
MpUMEpaMu  MOJICKYJISIPHBIX ¥ HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHUS SJEKTPOJIIUTUYECKON TUCCOIMAIIMU KUCIIOT, IeIo4Yei
U COJICH, TOJHBIE M COKpAIIEHHbIE YpaBHEHUS pPEaklMii MOHHOTO OOMEHa,
ypaBHEHUSl peakluid, MOATBEPKIAIOIMIUX CYIIECTBOBAaHUE TE€HETUYECKOU
CBSI3U MEXK/1y BEUIECTBAMU PA3IMYHBIX KIIACCOB;

pacKpbeIBaTh  CYINIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHHA
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;,
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpaIIeHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO JJIEeMEHTa 1o (opmylie CcoequHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 10 YPABHEHUIO
XUMHAYECKON PEAKLINH;

coOJI0/IaTh TIPaBWIIA TMOJIb30BAHUS XUMHUYECKOW MOCY/I0N M JabopaTOPHBIM
o0opyJIoBaHuEM, a Takke TMpaBuia OOpallleHus C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIMSMH TIO  BBIMIOJHEHHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB TI0 MOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(amMuaka M yrieKucioro rasa);

MIPOBOJIUTH PEAKIIUU, TTOATBEPKAAIONTNE KAYECTBEHHBIN COCTAB Pa3IMYHBIX
BCIIIECTB: PACMO3HABATh ONBITHBIM NYTEM XJIOPUA-, OpPOMHI-, HOIWI-,
kapOonar-, Qocdar-, cunukar-, cyiabhar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI ¥ HMOHBl HM3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIUE B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTIEPAIMH MBICIIUTEIBLHOW ACATEIHPHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AIINIO, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JUIsl M3yYEHUSI CBOWCTB BEIIECTB M XUMHUYECKHUX
peaKiMii, eCTeCTBEHHO-HAyYHbIE METOJbl T[O3HAHWS — HaOIIOACHHUE,
HU3MEPEHHE, MOCIUPOBAHNE, IKCIIEPUMEHT (PeabHbIN 1 MBICJICHHBIN ).

Conep:xanue y4e0OHOr o nmpeamMera.



CootBercrByer @®OII O0O0.

9 KUIIACC

BemrecTBo M XMMHYECKas peaKkuus

[Tepunonnueckuit 3akoH. Ilepuonnueckas cUCTEMAa XMMUYECKHUX 3JIEMEHTOB /l.
N. MenpaeneeBa. CrtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOIOB, Kalus, KAJIbLUI U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHUEM JJIEMEHTOB B [leproaudeckoil cucteMe U CTpOEHUEM
HX aTOMOB.

CrpoeHue BellecTBa: BHIbl XMMHUYECKOM CBSI3H. THUIBI KPUCTANIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUNA KPUCTAJUIMYECKOM PEIIETKU U
BU/Ia XUMUYECKOU CBS3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IU4YHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanus XuMU4eCKUX peakluii Mo pa3iuyHbIM Ipu3HaKaMm (10 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PPEKTY, 10 N3MEHEHUIO
CTETNIEHEH OKUCJIEHHS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHIO
KaTajau3aTopa). JK30- U S3HJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue O CKOPOCTM XHMMHUYECKOW peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOoOpaTUMbIX XUMHUYECKUX peakuusx. [IoHsATHE O TOMOTeHHBIX M TeTEepPOreHHBIX
peakiusax. Ilowarue o xaraimse. [IoHATHE O XMMHYECKOM paBHOBeCUHU. PDaKTOpHI,
BIIMSIOIIME HA CKOPOCTh XMMHUYECKOM PpEaKUMW U TOJIOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHUCANTETBHO-BOCCTAHOBUTENBHBIE peakiuu, AIEKTPOHHBIN OasiaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHON peakuu. CocraBienue YPaBHEHUMU

OKHCIIUTEJIbHO--BOCCTAHOBUTEBHBIX ~ PEaKIMH €  HUCHOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKOW AUCCOLUMALNU. DIJIEKTPOJUTHI U HEANEKTPOJIMTHI.
Katnonsl, aHnonbsl. MexaHW3M OUCCOLMALMM BELIECTB C Pa3JIMYHBIMU BHIAAMU
xuMHuueckol cBs3u. Crenens nuccouuanuu. CuiabHbIE U cl1aOble 3JIEKTPOIUTHI.

Peakiuu moHHoro oOMeHa. YcCJOBHS MPOTEKaHHUS PEaKiMié MOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHbIE WOHHBIE YypaBHEHHs peakuuid. CBOWCTBA KHCIIOT,
OCHOBAHUM M COJIEM B CBETE MPEJCTABICHUN 00 JICKTPOJUTHUUECKON TUCCOIUALINH.
KauectBeHnnbie peakuyu Ha HOHBL. [IoHSATHE O TUIPOIU3E COJIEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIAMHU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTauioB (rpadura M anamasa), CIOXKHBIX BEIIECTB
(xJopuja HaTpHsl), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT



BO3JICHCTBUS Pa3IMUHbIX (AaKTOPOB, UCCIETOBAHUE ANEKTPOMPOBOJIHOCTH PACTBOPOB
BEILECTB, Ipollecca JUCCOLMALMM KHUCIOT, IIeJoued U cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), TMPOBEJIEHUE OIBITOB, WLIIOCTPUPYIOIINX
NPU3HAKK MPOTEKAHUs PeaKluii HOHHOro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIACICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX pPEAKUUi (TOpEHUE, PpEeaKLUUU pPa3I0KEHUs, COECIHUHEHHUS),
pacno3HaBaHHE HEOPraHWYECKHX BELIECTB C MOMOULIBI0 KAaYE€CTBEHHBIX PEAKIUil Ha
MOHBI, pEIlICHNE YKCTIEPUMEHTAILHBIX 3a/1a4.

Hemeranbl 1 ux coeinHeHUA

OOmrast  xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — TaJIOTeHOB. XUMHUYECKHE CBOICTBA HA MTpUMEpE XJIopa (B3aUMOJIEHCTBHE C
MeTaljlaMi, HeMeTajlaMu, Ienodamu). XisopoBoaopon. ConsHas KHUCIOTa,
XUMHUYECKUE CBOMCTBA, MTOJIyYeHUE, IPUMEHEHHE. [[eficTBHE XJ10pa U XJIOPOBOAOPO1a
Ha OpraHu3M 4esoBeKa. BaykHelme XJI0puIbl U UX HaXOXKIECHUE B IPUPOJIE.

OO6mass xapakrepucThka 35eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTeNneHu okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOIU(PUKALIUN KUCIOPOJa U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPON, CTpOeHuE, (PU3NYECKHE U
XUMHUYeCKue cBoicTBa. OKCHABI CEepbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHOB.
CepHas kuciora, pu3nueckue U XMMUUECKHUE CBOMCTBA (0OIIME KaK MPEeCTaBUTENS
Kjlacca KHUCJIOT M creuuguyeckue). XUMUYECKUE PEaKIMU, JIeKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CMoco0a TMOJy4eHUs CEepHOM KHCIOThL. [IpuMeHeHune cepHon
KUCIOThl. CoOnM CepHOM KHUCIOTHI, KauyeCTBEHHas peakiuss Ha Cyib(paT-uoH.
Haxoxnenue cepsl M €€ COeIMHEHMHM B NpUpoJe. XUMHUYECKOE 3arps3HECHHE
OKPYXAaIOILEH Cpeibl COETMHEHUSIMU CEPBI (KUCIOTHBIE JTOXKAM, 3arps3HEHUE BO3AyXa
Y BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBPAILEHUSI.

OO6mrast xapakTepuctuka djaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJIEHHs. A30T, pacnpoCTpaHEHUE B IPUPOJE,
¢u3nueckue U xuMuyeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHAK, €ro
¢u3nueckue U XMMHYECKHE CBOWMCTBA, MOJy4YeHHE W npumeHeHue. Conu aMMOHUS,
ux (u3nuecKkue U XMMHYECKHUE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHUS. A3O0THAsl KHUCJIOTa, €€ MOoJIydeHHe, (PU3NYECKHEe U XUMUYECKUE
cBoiicTBa (OOUIME Kak TMpEACTAaBUTENS Kjacca KUCIOT U cleuu(uueckue).
Hcnonb3oBaHrue HUTPATOB U COJIEW aMMOHUS B KaueCTBE MUHEPAJIbHBIX yI0OpEHUM.
XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl COCAUHEHUSIMH a30Ta (KUCIOTHBIE
JIOXIHW, 3arpsA3HEHUE BO3[AyXa, MHOYBbI M BOMOEMOB). Docdop, amIOTPOIHBIC
Moaudukamu docdopa, puznyeckue u xumuueckue cporictsa. Oxcup docdopa (V)



u (Qochopnas kucnora, (UNUECKHE W XUMUYECKHE CBOWCTBA, IOJyYCHHE.
Hcnonp3oBanne hochaTtoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mass xapakrepuctuka 3yeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTE€pPHBIC CTETNIEHU OKUCICHHS. YTIEPO[l, aNIOTPOIHbIE MOAU(PUKAIINH,
pacrnpocTpaHeHHe B MpUpoJe, (HU3HUecKhe M XMMHYECKHE CBOWCTBA. AICOpOIHSL.
Kpyrosopot yraepoza B npupoae. Okcuabl yriepoa, ux (pusndeckue u XuMHIECKHe
CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3Mbl, IOJYyYEHHE U NPHUMEHEHHE.
DKoJIoTUYECKHe TMpoOJieMbl, CBsi3aHHBbIE € oOkcuaoMm yriepoaa (IV), rumotesa
rJ1I00aJIbHOTO TIOTEIUICHUS KJIMMata, MapHUKOBBIA 3P deKT. YTonbHas KUcCiIoTa U e
conmu, WX (u3nUeckue W XUMHUYECKHE CBOMCTBa, IMOJyY€HHE M MPHUMEHEHUE.
KauectBennas peaxiusi Ha kapOoHaT-uoHBI. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTWJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[IpupoHbIE CTOYHHUKH YIIJIEBOJOPOAOB (YroJib, IPUPOAHBIN a3, HE(PTH), TPOAYKTHI
ux mnepepadoTku (OEH3WH), UX POJb B OBITY W NpOMbINUIEHHOCTU. [loHsiTHE O
OMOJIOrMYECKH Ba)KHBIX BELIECTBAX: KUPAX, OEIKax, yrieBOAaX — U UX POJIM B JKU3HU
4eJioBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYEHHE U
npumeHeHnue. CoequHeHust KpeMHus B nipupoze. Oomue npeacTaBieHuss 00 OKCcHe
kpemaus (IV) u kpemHueBoil kuciore. CHIMKAThI, UX HUCIOJb30BAaHUE B OBITY, B
IIPOMBINUICHHOCTH. BakHeWInue CTpPOUTEIbHBIE MAaTepUajbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OeToH, keine300eToH. IIpoOiembl  G€30MacHOr0  MCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydyeHrue 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMICTB COJISIHOM KHCIOTHI,
MPOBEJCHNE KaUYeCTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOII0JeHIEe TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTpaXKaIOIIKe PU3NUECKUE U XUMUYECKHE CBOICTBA raJIOT€HOB
U UX COEAMHEHUH (BO3MOXHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB), O3HAKOMIICHHUE C
oOpa3iaMu XJIOpUJOB (TaJIOT€HUIOB), O3HAKOMJICHHE C O0Opa3laMHu cepbl U €€
COCIUHEHUSIMH  (BO3MOXHO HCIIOJIb30BaHHE BHUJEOMATEPHANIOB), HaOIOECHUE
mpoiiecca OOyTJIWMBaHMUS caxapa TMOJ] JCHCTBUEM KOHIICHTPUPOBAHHON CEpHOU
KHUCJIOThl, HW3yYeHUE XHUMHYECKHX CBOMCTB pa30aBJIECHHOM CEpHON KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOM peakiMu Ha cyib(haT-uoH M HaOJIOJIeHUE MpU3HaKa €€
MPOTEKaHUsl, O3HAKOMIICHHE C (PU3MYECKUMM CBOMCTBaMM a3oTa, (ochopa m ux
COEeTMHEHHM (BO3MOXKHO MCIOJIb30BaHUE BHAEOMATEpUAIOB), 0Opa3liaMu a30THBIX U
dbochopHbIX yAOOpEeHM, MOJMydeHUE, COOMpaHHWe, pACIO3HABAHUE W H3yUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KaUeCTBEHHBIX PEaKlMii Ha HOH aMMOHUA U (ocdart-
MOH ¥ U3Y4YEHHUE NMPHU3HAKOB MX MPOTEKAHHUS, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM



a30THOM KHCIIOTBI C MEAbI0 (BO3MOXXHO HCIOJB30BAHME BUIECOMATEPUAIIOB),
U3y4YeHHE MOJeNeld KPHUCTAJUIMYECKUX pemEToK anmasa, rpadura, Qysiepena,
O3HAKOMJICHUE C TPOIECCOM aCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YCTpPOMCTBOM IMPOTHBOrasa, IMOJy4YeHUe, coOupaHue, pacro3HaBaHUE U
M3yYCHHE CBOMCTB YIJIEKMCIOTO Tra3a, IPOBEICHHE KAaYECTBEHHBIX pPEAKIUN Ha
KapOOHAT U CUJIMKAT-HUOHBI U U3yYEHUE MPU3HAKOB X MPOTEKAHMS, O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHUE JKCIIEPUMEHTAIBHBIX 3a1a4
1o Teme «BakHeure HEMETAIJIbl U KX COSIUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO01as xapakKTepUCTHKAa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxxenus B Ilepuogmueckon cucrteme xummyeckux dneMeHToB J[. . Menneneesa
U cTpoeHus aToMoB. CTpoeHHE MeTAIIOB. MeTaiuinueckasi CBA3b U METaJUIM4eCcKast
KpUCTAJUIMYECKasl pEmETKa. OIJIEKTPOXUMHUUYECKUN pAJl HANPSHKEHUH METAIIOB.
dusnyeckue M XUMHUYECKHE CBoiicTBa MeTamioB. OOmue crnocoObl MOTy4YeHUs
MetauioB. [loHsTHE O KOpPpO3MM METAIOB, OCHOBHBIE CHOCOOBI 3alUTBI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUMN, OpOH3a) U UX NPUMEHEHUE B
OBITY ¥ IPOMBIILJICHHOCTH.

[I{esoynble MeTaiuibl: 1OJIOKEHHE B Ilepuoguyeckon cucTeMe XHMHUYECKHUX
anemeHtoB J[. M. MenaeneeBa, CTpOCHME HMX aTOMOB, HAXOXKJICHHE B NPHUPOIE.
du3znyeckre U XUMUYECKHUE CBOMCTBa (Ha mpuMepe HaTpus U Kamus). OKcuuabl u
TUAPOKCUBI HATPUS U Kanus. [[puMeHeHne menoYHbIX METAIJIOB U X COCTMHEHUM.

[IlenoyHO3E€MENbHBIE ~ METAJIBI MAarHUM W KaJIbLMl:  TOJIOXKEHUE B
[Iepuoanueckon cucreme xumuueckux snemeHToB J[. . MenaeneeBa, ctpoeHne ux
aTOMOB, HaxOKJI€HHE B mpupoje. PU3NUeCKue U XMMHYECKHME CBOWCTBA MAarHus U
Kayiblusl. Baxuelime coeTMHeHUsT Kanblus (OKCHUJ, TUJIPOKCUI, cou). JKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmomMuHuii: nosioxkeHue B Ileproanueckoil cucteMe XMMHYECKHUX AJIEMEHTOB
J. U. MeHnneneeBa, cTpoeHue aroma, HaxoxiaeHue B mpupoge. dusnueckue u
XUMHUYECKUE CBOMCTBA amtOMHHMS. AMQOTEpHbIE CBOMCTBA OKCHAA W THIPOKCHAA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuoauueckont cucreme XuMrU4Ieckux 3seMenTos 1. U.
MenpneneeBa, CTpoeHUE aTOMa, HaxX0XKAeHUE B Npupoze. Pu3sndyeckue U XMMHUYECKHE
cBoMcTBa skene3a. Okcuiwl, ruapokcuabl U conu keneza (1) m sxemesa (IID), ux
COCTaB, CBOKCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O0Opas3laMu METAIOB H CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMH, U3yYEHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BAHNE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUSI OKCHUJIAa KajlbIlUs U HATPUS C
BOZIOM (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB), MCCIEIOBAHUE CBOWCTB



KECTKOM BOJIBI, MPOIECCA TOPEHHUS KeJe3a B KUCIOPOAE (BO3MOKHO HCIOJIb30BAHHE
BUJICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHHS KAueCTBEHHBIX pEAKIMM Ha HOHBL:
MarHus, KajibIlus, adroMuHus, ItmHKa, >kene3a (II) m »xemeza (III), memm (II),
HaAO0JII0/ICHHE U OMHMCAaHKUE MPOIIECCOB OKPAILIMBAHMS TIJIaAMEHU MOHAMU HATPUSs, Kallus
M Kanblusd (BO3MOXHO MCIOJIb30BAaHUE BHJEOMATEPHANIOB), HCCIEIOBAHUE
aMm(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHS W THUAPOKCUAA IMHKA, PEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe «BaxkHel e MeTamisl U UX COeTUHEHUS.

XUMHA U OKPYKAKINaA cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOW JKM3HU 4YeloBeka. besomacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuui B ObITy. IlepBas momois mpu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSIX.

XYMMHUYECKOE 3arps3HEHUE OKpY’Kalollel cpeasl (MmpeaenbHas AOoMmycTUMAas
KoHIeHTpauus Beulects, naiee — [1JIK). Poiap XuMum B pelieHuu 3KOJIOTMYECKUX
npo0Jem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepuabl).

Mesxcnpeomemmnunie ceasu

Peasm3annst MeXnpeaMETHBIX CBSI3€M NIpU M3YYEHHH XHMHM B 9 Kiacce
OCYUIECTBJISIETCS. UEpPE3 MCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaKk W TOHATHH, SBIAIOMIUXCS CUCTEMHBIMH I OTACIBHBIX IPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O I[UKJIA.

OOmiue ecTeCTBEHHO-HAy4yHbIE TMOHATUSA: Hay4dHbI (hakT, TUmores3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCU(PUKaLUs, MNEPUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHUE, MOJIEIb, ABJICHHE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHSI, MATEPHUAIIBI.

®duszuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3apsj, POBOHUKH,
MOJIYITPOBOJHUKH, AUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoOe
COCTOSIHME BELIECTBA, a3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAs PEIIETKaA,
CIUIaBbl, (PU3UUECKUE BEIIMYMHBI, EAUHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHETHI, 3BE3161, COJHILE.

buonorusa: QorocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaAIbHbIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbI, TOPHBIE TOPObI, MOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHHUE



9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

Ne HaumeHnoBaHue
(undposBbie)

n/ paszeioB u TeM  Bcer Koutponbn = TIpakTuueck
oOpa3oBaTe/ibHbIE
1 nmporpaMmMbl 0 ble padoThI ue padoThbl

pecypchbl
Pa3nes 1. BemecTBo M1 XMMHYecCKHe peaKIIuH

[ToBTOpEHUE N
yriayOieHue bubnnoreka [JOK
11 3HaHMI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36

KJlacca

OcHOBHBIE
3aKOHOMEPHOCTH bubmorexa LHOK
1.2 p 4 https://m.edsoo.ru/7f41a6
XUMHYCCKHUX 36
peaKkuuii o

DIEKTPOIIMTHYECK
ast IMccoLMaIus. bubmuoreka [JOK
1.3 XUMHUECKUE 8 1 1 https://m.edsoo.ru/7f41a6
peakuunu B 36

pacTBopax

Hroro no pazneny 17

Pa3znen 2. Hemerasiibl M MX coeIMHEHMSI

OO6mas

XapaKTepUCTHKA
bu6mmoreka [{OK

XUMHUYECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a6
anemeHnToB VIIA- 36
TPYIIIIBL. o

T"amoreHsl

OO6mas

XapaKTepUCTHKA
bu6mmoreka [IOK

XUMHYCCKHUX
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHTOB VIA- 36
rpynnsl. Cepa u eé o

COCTUHCHHUS

OO6mas
XapaKTepUCTHKA bubnuoreka [IOK
2.3 XUMHYECKUX 7 1 https://m.edsoo.ru/7f41a6
351eMEeHTOB VA- 36

rpymmsl. A30T,
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dochop u ux

COCAUHEHMUS
Oomas
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4 sneMeHToB IVA- 8 2 https://m.edsoo.ru/7f41a6
rpynnsl. YTiaepoa 36
Y KPEMHUM U UX
COCAUHCHHUS
Hroro mo pazaeny 25
Pa3ngen 3. MeTa/LIbl M HX CO€AMHEHUA
. bu6mmoreka [JOK
06
3.1 HHe CBOHETBa 1y https://m.edso0.ru/7f41a6
METAILJIOB
36
Baxwuerimue bu6mmorexa [IOK
3.2 METaJIIBI U UX 16 2 https://m.edso0.ru/7f41a6
COCIMHEHUS 36
Utoro no pazneny 20
Pasznen 4. Xumus u okpyxamwomasi cpeaa
BemmecTBa u bu6mmoreka [IOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a6
JKM3HH 4eJIOBEKA 36
Wroro mo pazneny 3
bu6mmorexa [IOK
PesepsHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJMYECTBO 68 -
YACOBIIO
[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

9 KUIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie  IlpakTnueckue
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThI padoTshI

pecypcsl

ITepuonnuecknii 3akoH. [lepuonnueckas
1 cucTeMa XuMuieckux 3neMeHtoB . U 1 bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e

Menneneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKUX AJIEMEHTOB IEPBbIX TPEX 1 brbmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6

MEPUOJIOB
3 Krnaccudukanus u HoMeHkIaTypa 1 bubmuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHU4uecKo# CBSI3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

Konrponsnas padora Nel mo teme

5 «IToBTOpeHue u yriydiaeHne 3HaHUH 1 1

OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Knaccudukanmst XaMUIecKuX peakiuii 1mo 1 but6mmoreka [IOK
pa3IUYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0

ITonsiTHE O CKOPOCTH XUMHYECKON pEaKIINH.

7 [ToHsITHE O TOMOTEHHBIX W T€TEPOrE€HHBIX 1 bubmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaKIusx

3 [ToHsiTHE O XUMUUYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK

@DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOM PCAKIIUN U ITOJIOKECHUC
XUMHYCCKOI'0 paBHOBECHU S

9 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOTUTUUECKON AUCCOIUALINH. bubnmnoreka HOK
CunpHbIe U clla0dble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE YypaBHEHUS PEaKIUi bubmmorexa [IOK
P peaxtt https://m.edsoo.ru/00add448

XUMUYEeCKUEe CBOWCTBA KUCIOT U OCHOBAaHUM
12 B CBETE IIPEICTABICHUI 00 bubmorexa [IOK
p f[ https://m.edsoo.ru/00add5d8

AIEKTPOIUTUYECKON TUCCOLIUAITUN

XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEeNCTABIEHUN 00 DIEKTPOIUTHIECKOMN bubmorexa [IOK
bea P https://m.eds0o.ru/00add8h?

JUCCOIMAlIN
14 [TonsTHe 0 ruIpoIU3e conei bubnxorexa LIOK
P https://m.eds00.ru/00add9d4
bubmnoreka [IOK

15 0606 7
ODTICHHIE 1T CHETEMATHBATIL SHATHH https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenne bubnmnoreka [HOK
JKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa

KonTponbnas padorta Ne2 o teme
17 «INEKTPOTUTUYECKAS TUCCOIUAITUS bubmmorexa LIOK
p a AT https://m.edsoo.ru/00addecO

XHWMHMYECKUE PEAKIIUU B PACTBOPAX»
18 OO1as xapakTepuCTHKA TaJIOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogopona. CossiHast KMCIIOTa, bu6muoreka [JOK

XUMHUYCCKUC CBOﬁCTBa, IoJIyucHue,

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

[IpaxTuueckas padora Ne 2 o teme

bub6nmoreka [IOK

20  «llomyueHue COIAHON KUCIOTEI, H3yUEHUE €€
yi yi . https://m.edsoo.ru/00ade348
CBOMCTBY»
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
21 €aKIui, eClTu OJJUH U3 PEareHTOB JIaH B bubmmorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
n30BITKE
99 OO61mas xapakTepucTrka 3J1eMeHToB VIA- bubmmoreka [JOK
IpyMNIIbI https://m.edsoo.ru/00ade64a
AJI0TpONTHBIE MOU(DUKAIIUN CEPHI.
23 Haxom)lell)me CEPBI U e{;p COCI[I/IHGHI/II:‘/JI B buGnuorexa LIOK
p ’ https://m.edsoo.ru/00ade64a
npupoie. XMMHYECKHUE CBOICTBA cepbl
24 CepoBopopon, cTpoeHue, hu3ndeckue u bubnmnorexa [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxcunel cepbl. CepHast KHCIIOTa, (hU3HUECKHe bubmuoreka [IOK
U XMMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKINH, JIEKAIE B OCHOBE
26 IIPOMBIIIJIEHHOTO CII0C00a MOJIy4YeHUs bubnmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel Cpe/ibl COEAMHEHUSIMU CEPBI
97 Brruncienne MmaccoBoOU JI0IH BEIXOJA but6mmoreka [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 1eMEeHTOB VA-
28 = rpynmbl. A30T, pacpoCTpaHCHHE B IPUPOJIC bubmmorexa [IOK
PYHIEL » pactipoctp p P e https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA
29 AMMuak, ero (pu3nUecKue U XUMUYECKUE bubanoreka LIOK

CBOﬁCTBa, MOJIYYCHUC U TIPUMCHCHUC

https://m.edso0.ru/00adf004
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[TpakTrueckas padora Ne 3 o Teme

bubnunoreka LIOK

30 «ITonyyenne aMmuaka, N3ydeHue ero
i yaeH https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€¢ Gu3nvecKue u bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30BaHKe HUTPATOB U COJICH aMMOHUS
32 B KQ4e€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubnmnoreka [JOK
XHMMHMYECKOE 3arpsI3HEHUE OKPYXKaroIen https://m.edsoo.ru/00adf518
CpeIbl COSTMHEHUSIMU a30Ta
docdop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, PU3HYECKUE M XUMUUYECKHE bubmorexa [IOK
’ . https://m.eds00.ru/00adf68a
CBOWCTBA, MOJTy4CHUE
Hcnonw3oBanne pocdartoB B KauecTBe
34 MHHEPaIbHBIX YI0OpeHUl. 3arps3HeHue bubmorera [OK
p e 13 +arp https://m.edso0o.ru/00adfc20
npUpoaHOii cpenbl hocharamu
Yraepon, pacipocTpaHEeHHE B IPUPOJIE, bubmuoreka [IOK
35 N
¢bu3nuecKkrue 1 XUMUYeCcKre CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux (pu3nveckue u
36 XAMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubnuoreka [{OK
poOJIEMBI, CBSI3aHHBIE C OKCHUJIOM YTJIEpOIa https://m.edsoo.ru/00adfebe
(V)
bubnunorexa LIOK
37 VYronpHas KACIIOTa U €€ COTN
https://m.edso0.ru/00ae006¢c
[Tpaxtuueckas padota Ne 4 mo Teme
38 "[MonyuyeHune yriaekucIoro rasa bubmorexa HOK
v yr . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
bubnunorexa LIOK
39 | IlepBoHaYasbHBIC TOHATHS 00 OPTAHUYECKUX 1

https://m.edsoo.ru/00ae054e
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BCIIECCTBAX KAaK O COCAMHCHUAX YIJIEpOoaa

40 KpeMmuunii u ero coefuHeHns buGnuorexa LIOK
p https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a4a4 110 TEME buGnuorexa [IOK
. P https://m.eds00.ru/00ae0bf2
«BaxkHeimme HeMeTaJUTbl U UX COSIUHCHHS
42 KonTposabnas padora Ne3 no teme bubnuoreka [IOK
«Baxuelne HeMeTaUIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCcTUKa XUMHYECKHX
43 3JIEMEHTOB — METAJJIOB. MeTanyeckas bubnuoreka [{OK
CBSI3b M METAJUITMYECKAsI KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKue CBOMCTBA METANIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.
44 DIEKTPOXUMHUUECKHUH PSIT HAIPSHKEHUI bubmmorexa OK
p P p https://m.edso00.ru/00ae1156
METAJIJIOB
OO6m1me cnocoOb! MOTYYEHUST METAJLIOB.
45 CrmuiaBbl. Berauciienust o ypaBHEHUSIM bubmuoreka [JOK
XUMUYECKUX PEAKLUHN, €CIIM OJUH U3 https://m.edso00.ru/00ae1156
pEareHToB COAEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UU METAIIJIOB bubmorexa LOK
PP https://m.eds00.ru/00ae1278
but6mmorekxa [IOK
47 €JI0YHBIC METaJIbI
= https://m.edso0o.ru/00ae14b2
48 OKCHIBI ¥ THIAPOKCUIBI HATPHUS U KU bubmorexa HOK
P P https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHbIE METAIUIBI — KAJIBLIUN U bubnuotexa [JOK

MarHum

https://m.edso0.ru/00ae15e8
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bu6nmoreka [IOK

50 Baxxneiime coeqMHeHNs KaIbI{HAs
. H https://m.edsoo.ru/00ael15e8

51 O0001Ienre U cucTEMaTH3aINs 3HAHUH
bubnunoreka LIOK

52 JKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUsI
: yerp https://m.eds00.ru/00ae1886
53 [IpakTuueckast pabora Ne 6 o Teme bu6mmoteka [JOK
"YK€&cTkoCcTh BOJIBI U METO/IbI €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
bubnunoreka LIOK

54 Auro I
JTOMITTIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK

55

TMAPOKCH]IA https://m.edsoo.ru/00aelc64
bubnuoreka [{OK

56 Keneso
. https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, Tuapokcu bl u conn xenesa (1) u bubnmnoreka [JOK
xenesa (I10) https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U cUCTEMATHU3AIMs 3HAHUN

[IpakTuueckas padbora Ne 7. Pemenue
59 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubmmorexa HOK
B P https://m.edsoo.ru/00ae3de8

«Baxknennme MeTayibl U UX COCIUHEHUS»

Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX

€aKIH, €CIIM OOUH 13 PEarcHTOB JIaH B
60 e N30BITKE I/IJJI'II/I co 5 SKUT 11 I/II\J/IIGCI/I buGmuorexa [IOK
8 13 P ' https://m.eds00.ru/00ae1750

Brlunciaenus MaccoBOM HOJIH BBIXOIA

MIPOJIYKTA PEaKIInu

61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

62 KonTtponbHast padora Ne4 o reme

«Bakueime MeTaIbl U KX COCOUHEHUS



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Bemecra u MaTcpuraibl B MMOBCEIHEBHOMU

bubmuoreka IIOK

63 YKU3HU YEJIOBEKa L https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLLIEH 1 bu6muoreka [IOK
cpenbl https://m.edsoo.ru/00ae4270
65 Poiib xuMuu B pelieHnn 3K0JI0THYECKUX 1 bu6muoreka [IOK
npo0iaem https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE I:I 1 bubnuotexa [JOK
cHUcTeMaTH3alus 3HaHUN https://m.edsoo.ru/00ae0dOa
67 Pe3epBHblii ypok. O600111€HNE U 1 bubnuorexa LIOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE 1 1 bu6muoreka [IOK
cHUcTeMaTH3alys 3HaHUN https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

1. Pymsuruc I'. E., ®eapaman @. I'. Xumus. 9 knacc. ®I'OC.: yueOHHK 111 00111€00pa30BaTEeIbHBIX yUpexkaeHur / Pynsutuc
I'. E. - M.: IIpocBemenue, 2019.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. T'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunusa yueOuukos I'. E. Pynzutuca, ®@. I'. ®enpamana. 8 — 9 kinaccel
: mocoOue JuIs yuutenen oomieodpaszorart. opranuzanuii / H.H. I'apa. — 2-e uzna., non. — M. : [IpocBemenue, 2019.
2. T'apa H.H. Xumusi: ypoku B 8 kiacce: nocooue s yuurenst/ H.H. I'apa. — 2-e u3zn., nepepad. — M.: [Ipocsemienue, 2019.

3. T'apa H.H. Xumus. KoatposnbHbie 1 mpoBepouHbie paboTsl. 8-9 kimaccsl / H.H.I'apa. — Ipoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

but6moreka [JOK
https://lesson.edu.ru/04/08



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




