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IosicHUTEeNLHAA 3aNIUCKA.

Pabouass mporpamma 1o mnpeaMery «Xumus» Ha 2023/24 yueOHbIH TOH IS
oOyuatomuxcst  8-ro knacca MOY «Hoeomuuypunckas COLL Ne3y pa3paboTaHa 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 mporpamMmma yueOHOTO Kypca o XUuMuH AJis § Kjacca pazpaboTaHa ¢ y4eToM
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
MMEIOLIUX TOCYJAaPCTBEHHYIO aKKPEAUTALUIO.

IIporpamma paccuntana Ha 68 dyacoB (2 waca B Henemo). JlanHas pabouas
nporpamma peanusyercss B YMK T'.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 SBISETCS pPa3BUTHE IO3HABATEIHHBIX WHTEPECOB B
IIPOIIECCE CaMOCTOATEIIBHOTO MPUOOPETCHHUS XMMUYSCKUX 3HAHUI U UCITOJIb30BaHUE
Pa3IMYHBIX HCTOYHUKOB HMH(POPMAIlUM, B TOM YHCJIC KOMIBIOTEPHBIX, a TaKkKe
BOCIIUTaHWE YOEKIEHHOCTH B TIO3UTHUBHON 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  COOJNIONEHUS TpaBWI  OE30MacHOCTH TPH  OOpAIEeHUH 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 xoniy oOyuenus B 8 kijiacce mpeMeTHbIE PE3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® packKphIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHATHI: aToOM, MOJIEKYJIa,
XUMHAYECKUN DIJIEMEHT, IPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOJHAS), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0JI1 XUMHUYECKOTO AJIEMEHTa B COEIMHEHUU, MOJISIPHBINA OO0BEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCIJICHUS, XMMHYECKas peaxius, KiIacCUPHUKAIMsI pEaKIHil: peakuuu
COEIMHEHHUSI, PEAKLIUH PA3JIOKEHUSI, PEAKIIMK 3aMEIICHUS, pEaKIIMi 0OMEHa,
9K30- U SHJOTEPMHUYECKHE PpEaKLMH, TEIIOBOM 3(Q(EKT peakiuu, sapo
aToMa, JJIEKTPOHHBIM CcJIOM aroma, aTOMHas OpOWTalb, paguyc aroma,
XUMHUYECKasl CBs3b, MOJSIPHAs M HENOJSApHas KOBAJICHTHAs CBS3b, MOHHAs
CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas J10J1s BEIIECTBA (MMPOI[EHTHAs
KOHLIEHTpalusi) B pacTBOPE;

® JJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX IIOHATHM U
IPUMEHSATH 3T IIOHATHS IIPY ONMCAHUM BEIIECTB U UX IIPEBPAILCHHI;

® UCIOJB30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ BELIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

® ONpEeNsATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTENEHb OKUCJIEHUS AIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAJICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KJIacCy COeAMHEHUW mo ¢opmysiaM, BHUJT
XUMUYECKOM CBA3M (KOBaJ€HTHasT W HWOHHAs1) B HEOPraHWYECKHUX
COCIMHEHHUSIX;

e packpeiBaTh cMbicn Ilepuogmueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHWE TNEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHAYECKUX DJIEMEHTOB OT HX IOJOXKEHHMS B llepmomgmueckon cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEHIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

e ONUCHIBAaTH M XapakTepu3oBaTb TaOnuuHyro ¢opmy Ilepuonnyeckoit
CUCTEMBI XMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpymnna
(A-rpynma)» u «mobounas noarpynna (b-rpynmna)», mansie U Oousbline
NEpPUOJbl, COOTHOCUTH OOO3HAYEHUs, KOTOpPhIE HMEIOTCA B TabIMULE
«Ilepuoguueckass cuctema xumudeckux sjiemeHToB J[. M. MennaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB



(coctaB u 3apsn siipa, 00IIee YMCIO 3JIEKTPOHOB M paclpeesieHne UX IO
AIIEKTPOHHBIM CJIOSIM);

® KJIacCUPUIIMPOBATh XUMHUYECKHE DJIEMEHTbI, HEOPTraHWYECKHE BEIlECTBa,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TEIIOBOMY A (PeKTy);

® XapakTepHu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKJas ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOT'O
COCTaBa, BO3MOXHOCTH TPOTEKAHHS XHUMHUYECKUX IMPEBpAIllCHUd B
Pa3IUYHBIX YCIOBUSAX;

® BBIYUCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO [JIOJIF0 XHUMHYECKOIO JJIEeMEHTa 10 (opMmyse COEIUHEHHUS,
MacCOBYIO JOJIF0 BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 0 YPABHEHUIO
XUMHAYECKOMN PEAKLINH;

® [IPUMEHATH OCHOBHBIE ONEPALMHM MBICIATEIBHON JAEATEIBHOCTH — AHAJIU3 U
CHHTE3, CpaBHEHHE, OO0O0OIICHHEe, CHCTeMaTH3alNIo, KIacCU(UKAIIHIO,
BBISIBJICHUE TPUYMHHO--CIEACTBEHHBIX CBSI3€M — JUII W3YyYEHHs] CBOMCTB
BEILIECTB U XUMUYECKUX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/Ibl TTO3HAHUS
— HaONIoAeHUe, U3MEpPEHUe, MOJAEIUPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICJIEHHBIN );

e CleI0BaTh MpPaBUJIaM MOJb30BaHUS XMMHUYECKON MOCYyAON U J1a00paTOpHBIM
o0opyJIoBaHMEM, a TakKe TMpaBuUjaM OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIHUSMH TIO  BBINOJHEHUIO  J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIOpOJa), NPUTOTOBJIEHHUIO PACTBOPOB C OMpPEAEIEHHOU
MaccoBOM JOJIell pacTBOPEHHOIO BEIIECTBA, IUIAHMPOBAaTH M IPOBOJIUTH
XUMHUYECKHE SKCHEPUMEHTBI [0 PACIO3HABAHUIO PAaCTBOPOB ILIECJIIOYEN U
KHCJIOT C IOMOUIBIO UHIUKATOPOB (JIaKMYC, (heHONI(PTanerH, METHIIOPAHK U

TIpyTHE).

Conep:xxanue y4eOHOI0 nmpeamera.
CootBercrByer @OII OO0O0.

8 KJIACC

HepBOHaqaanme XUMHUYCCKHUEC ITIOHATUSA



[Ipenmer xumuu. Ponp XuMuM B KW3HHA YE€IOBEKa. XMMHS B CUCTEME HayK.
Tena u BeniecTa. u3znueckue CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[lonsitTue o Merojax mo3HaHus B XuMHUHM. YUucteie BemectBa u cMmecu. CriocoObl
pa3IelIeHUs] CMECEM.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIeMEHThl. CHMBOJIBI XHUMHUYECKHUX
snemMeHTOoB. [IpocThie U cloKHbBIE BellleCcTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumuaeckasi hopmyra. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOcuTenbHass aToMHass Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHAst Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTMHEHUMN.

Ou3NYEeCKUEe U XUMHUYECKUE SIBJICHUA. XUMUYECKas peakuus U €€ MpPHU3HAKU.
3aKOH COXpaHEHUsS MacChl BelIecTB. XHUMHUecKue ypaBHeHusa. Kiaccuduxarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS, Pa3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOW, MpaBWIaMH pabOThl B JIAOOpATOPUH U
npuémMamMu oOpalrieHusi ¢ J1abopaTOpHBIM O000PYTOBAaHUEM, U3YYCHHE M OIKMCAHUE
(u3nyecKux CBOMCTB  0O0pa3ll0OB  HEOPraHMYECKUX  BEIIECTB, HAOIIOJCHUE
(uznyeckux (IJ1aBJICHUE BOCKA, TasHUE JIbJla, paCTUPAHUE caxapa B CTYINKE, KUTICHUE
W KOHJICHCAIlMS BOJbI) M XUMHUUYECKUX (TOpEHHE CBEYM, MPOKATMBAHHE MEIHOMN
MIPOBOJIOKH, B3aHMMOJICHCTBUE MeJla C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE U ONKMCaHUE
MPU3HAKOB  MPOTEKAaHWA  XMUMHUYECKUX  peakuuid  (pas3yioxkeHue  caxapa,
B3aMMO/JICUCTBUE CEPHOU KHCIOTHI C XJIOPUAOM Oapusi, pas3ioKeHHE THUAPOKCHUIA
meau (II) mpu HarpeBaHuu, B3auMoJeHCTBUE kene3a ¢ pacTBopoMm conu meau (II),
M3Yy4eHUE CIOCOOOB pa3/ieJIeHUus] CMECEil: C IMOMOIIbI0 MarHuTta, (UILTPOBAHHE,
BBITIAPUBAHUE, TUCTWUIALUS, XpomaTorpadus, MPOBEACHUE OUYMUCTKH MOBAPEHHOU

cCoiiM,  HaONIOJIGHWE W  ONHCAaHUE  pEe3ylbTaTOB  IPOBEJIEHUS  OIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHME MOJeNIel MOJIEKYI
(IIapoCTeP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bozayxa. Kucimopoa — asiaeMeHT W mpocToe
BelecTBO. HaxokaeHue Kuciaopojga B Tpupoje, (PU3HMYECKUe U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucinopoga. CrnocoObl
MOJIyYeHHs] KHCIIOpoa B 1abopaTopuu U MpombilIeHHOCTU. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJuTOTpOIHAsT MO (DUKAITUS KHCIIOPOa.

TernoBo#t 2GpheKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPaBHEHUS, IK30-
U DHAOTEPMHUUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHHE BO3/IyXa,
yCUJIEHUE MApHUKOBOTO 3(PpdekTa, pa3pyiieHrue 030HOBOTO CJIOS.



Bonopon — anemeHT u npoctoe BeniecTtso. Haxoxnenue Bogopoaa B Ipupone,
(bU3MYecKrue 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOKI moayueHus. KucimoTs
U COJIH.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBoputTenb. PacTBOpBI.
HacepimieHHble M HEHACBIIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 107151 BellleCTBA B pacTBOpe. XHUMHUYECKHUE CBOMCTBa BOJbI. OCHOBaHWUS.
Ponp pacTtBOpoB B Npupoae U B KU3HU 4YenoBeka. KpyroBopoT BOAbI B HPHPOE.
3arpsA3HeHHne NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHud. Oxcunbl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcuioB. @u3nyeckre 1 XUMHUYECKUE CBOMCTBA
okcuaoB. [lonydyeHne OKCUI0B.

OcHoBanusa. Krnaccudukamuss OCHOBaHMI: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHnid. PuU3NUEeCKME M XWMHYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucinor. Pusznueckue u
XMMHUYECKUE CBOMCTBA KHUCIOT. Pan axrtuBHoctn wmeraiioB H. H. bekerosa.
[lony4yeHne KUCIOT.

Comn. Homenkmartypa coneil. @U3MYECKME UM XHUMHUYECKHE CBOMCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OINPENEIICHUE COJEpKaHUs KHUCIOpPOAA B BO3AYyXE, INOJIyYEHUE,
coOuWpaHue, pacro3HaBaHWE W H3YyYEHHE CBOWCTB KHUCIOpOAa, HaO0IeHne
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3llaMu OKCHUJIOB U OMHCAHUE WX CBOWCTB,
MoJIydeHue, coOrpaHue, pacro3HaBaHUE U U3YYEHHE CBOWCTB BOOpojaa (TOpPEHHE),
B3auMoJielicTBue Bojoposa ¢ okcugom wmeaud (II) (BO3MOXKHO HCMOJIB30BaHUE
BUJIEOMATEPHAIIOB), HAOII0JeHNe OO0pa3loB BELIECTB KOJIMYECTBOM | MOJb,
MCCJIEIOBAaHNE OCOOEHHOCTEN PACTBOPEHMSI BEIIECTB C PA3JIMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METaIaMu (HAaTpUeM U KaJibIlueM) (BO3MOXHO
HCIIOJIL30BAaHME BUJIEOMATEPUANIOB), HCCIEAOBaHHE OOpa3IOB HEOPTraHUYECKUX
BEIIIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJEHUE M3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBopax KHCIOT W IIesodeil, uzydeHue B3aumopeictBusi okcuga meau (II) ¢
pacTBOPOM CEPHOM KHCJIOTHI, KHUCJIOT C MeETaulaMH, PEaKIUMid HEeUTpaau3aiuu,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO0 METajuia JPYyTuM U3



pacTBOpa COJIM, PELICHUE dKCIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Baxxnenime Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IMepuognueckuid 3akoH u lIlepuoagmuyeckass cucremMa XUMHYECKHX
iemenTtoB JI. W. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble TOMBITKM KJACCU(HUKAIUM XUMUYECKHUX 3ieMeHTOB. llonsaTue o
Ipynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUAPOKCHUIBI.

Ilepnognueckuit 3akoH. Ilepmoanueckas cucTeMa XMMHUYECKHUX IJIEMEHTOB /.
N. MenneneeBa. KopoTkoneproanas u amuaHONEpHoaHas dhopmbl [leproamdeckoit
cucreMbl xumuueckux osnemeHToB JI. . MenneneeBa. Ileproabl W Tpyniibl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oronsl. DiekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JOYEK aroMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
Ilepunommueckonr cucremsl JI. M. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO
3JIEMEHTA M0 ero noyoxeHur B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl paadyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U MEPUOAaM.

3nauenue llepnommueckoro 3axkoHa u Ilepmoanmdeckor CHCTEMBI XHUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHs Haykhn W npaktuku. JI. M. MenngeneeB — yuyéHbli u
rpakIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIAPHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBA3b.

Crenenb okucneHus. OKUCIUTENBHO--BOCCTAHOBUTENBHBIE peakinu. [Ipoueccsl
OKHCJIEHUS M BOCCTAHOBJICHHSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHue O00pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
TUAPOKCUAA I[IMHKA C pPAcTBOpPaMU KHCJIOT M IIEJIOYEH, IPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHUMEPBI  OKUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiu pas3ioKeHHsI, COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanmzannss MeXNpeaMETHBIX CBSI3€M NpPU M3YYEHHM XHMHUM B 8 Kjacce
OCYUIECTBJISIETCSl YEPE3 UCIIOJIB30BAHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX MOHITHH,
TaK W TOHATHH, SBIAIOIIUXCS CUCTEMHBIMH [JIi  OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O [TUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHSATHS: HAYYHBIM (DaKT, THUIIOTE3a, TEOpHs,
3aKOH, AaHaiW3, CHUHTE3, KiaccuuKkanusi, MEepUOJIUYHOCTb, HAOJIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,

PaAMOAaKTUBHOCTh, MOJIEKYJA, HJICKTPUUECKUN 3apsij, BEIIECTBO, TEJI0, O0BEM,
arperaTHO€ COCTOSIHUE BEIlleCTBa, ra3, GU3HMUYECKUE BEIIMYUHBI, €IMHUIIBI U3MEPECHHUS,
KOCMOC, TJIaHEeTHhI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, MOJIE3HBIC

HCKOIIa€MBbIE, TOIIIMBO, BOJHBIE PECYPCHI.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC

N HaumeHnoBaHu KoinyecrBo yacoB DJIeKTPOHHbIE
o/ ¢ pa3je/ioB " Bee Kontpoas IIpakTtuuec (uudgposbie)
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2.3 HOH;ITHepo 6 5 1 1 https://m.edsoo.ru/7f
41837c
OCHOBAHUAX -
Ocrorbre bubmoreka [JOK

KJIACCHI
2.4 11 1 1 https://m.edsoo.ru/7f
HeopraHquCvaI 41837¢
X COEIMHEHUN -

Uroro mo pazmeny 30

3.1

3.2

Paszpnes 3. Ilepuoanuyecknii 3axoH u Ilepuoanyeckasi cucreMa XUMHUYECKUX

3jiemeHTOB /I. I. MenpgesieeBa. CTpoeHne aToMOB. XUMHYECKAS CBSA3b.
OxHcANTEeTIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepnognuecku
1 3aKOH U
ITepuoanuecka
sl CUCTEMA
XUMHYECKUX
3JIeMEHTOB /I.
.
Meunnene-eBa.
Crpoenue
aroMma

XuUMHYecKas
CBA3b.
OKUCIIUTEIBHO

BOCCTAaHOBHTCJI
bHBIC pCAKIINH

Uroro o pazneny

PesepBHOE Bpems

15

bubmmoreka IIOK
https://m.edsoo.ru/7f

41837c

bu6mmoreka IJOK
https://m.edsoo.ru/7f

41837c

bubmoreka IIOK
https://m.edsoo.ru/7f

41837c

bubmoreka IIOK
https://m.edsoo.ru/7f

41837c
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OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC

Koaun4yecTBO 4acoB

Ne JJIeKTPOHHbBIE HU(POBLIE
IIpakTnue Hata
n/ Tema ypoka  Bcer KoHTpoabH oOpa3oBaTe/IbHbBIE
cKHe U3yYeHUs
I 0 ble padoThI pecypchl
padoThI
[IpenmeT xumuu. Posb
1 XUMUH B KU3HU 1 bubmmoreka IIOK
JesjoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIIIECTBA
5 [Tonsatue o MeTomax 1 bu6mmoreka IJOK
MO3HAHHUS B XUMUU https://m.edsoo.ru/ff0d227e
[IpakTtruueckas pabora Ne
1 «I[IpaBuna paboTsl B
3 n1abopaTopuu U IPUEMBI 1 1 bubmuotexa [JOK
oOpaleHus ¢ https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM
000py10BaHUEM)
4
HCThIE BEILIECTBA U BuGmiorexa LIOK
4 cmecu. CriocoOsl 1

pa3leleHus CMeCen

https://m.edsoo.ru/ff0d26ca
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[TpakTudeckas padora Ne
2 «Pa3nenenue cmecen

bu6mmoreka IJOK

> (Ha mpUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOMN COJIN)»
6 ATOMBI U MOJIEKYJIBI bubmoreka LIOK
https://m.edsoo.ru/ff0d2a6c¢c
XHUMHUYECKHUE SJICMEHTEL.
7 3Haku (CUMBOJIBI) bubmoreka [IOK
https://m.edsoo.ru/ff0d2be8
XUMHYCECKUX DJIEMEHTOB
3 IIpocTeie U CnOXKHBIE bubmuoteka [JOK
BEIICCTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE bubmuoteka [JOK
yUeHUE https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB.
10 XuMHueckas (boll)uMyna. bubamorexa LTOK
https://m.edsoo.ru/ff0d2eae
BanentHoCTh aTOMOB
XUMHYECKUX DJIEMECHTOB
THOCHUTEJIbHAS aTOMHAs
11 OMa(:;a. %TH(?CP?FG?IBH&H bubmmorexa LLOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
Maccosast zois bubmoreka IIOK
12 XUMHYECKOro dJeMEHTa B

COCIVMHEHNH

https://m.edsoo.ru/ff0d350c
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KomnuectBo BCIICCTBA.

bubmoreka [JOK

13 Mons. MonsipHast macca https://m.edsoo.ru/ff0d5230
duznyeckue u
14 XUMUYECKHEC SIBJICHUS. bubmorexa LIOK
https://m.edsoo.ru/ff0d37fa
XUMHUYECKas peakius
[Tpu3Haku U yCcaoBUs
15 HpOTeiaHI/Iil XHMZ‘IGCKI/IX bubmmorexa LOK
. https://m.edsoo.ru/ff0d3al6
peaxkumit
3aKOH COXpaHECHUS
16 MAacCCBI BpeHICCTB. bubmmorexa LHOK
https://m.edsoo.ru/ff0d3b88
XUMHUYECKUE YPABHECHUS
Brraucnenus
17 KOHHLIZCGTIEE;’CEAS::S bubmuorexa IJOK
https://m.edsoo.ru/ff0d5708
YpaBHEHUSIM
XAMHUYECKUX pEeaKIui
Knaccudukanus
18 XHMH%C(EE:;E:;;; bu6mmoreka IJOK
’ https://m.edsoo.ru/ff0d3f34
pasoXKeHus,
3aMeINIeHHs, 0OMEHA)
M. B. JIomoHOCOB —
19 YYEHBI-3HITUKIIOTIEAUCT. bubmoreka IIOK

O0o001IeHue u
cucTeMaTu3anus 3HAaHUU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

20

Kontponbshas pabota Nel
1o Teme «BemecTsa u
XUMUYECKUE PEAKIIIN

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cmech razos.
CocrtaB Bo3yxa.
Kucnopon — sneMeHT u
pocToe BenecTo. O30H

bubmoreka [JOK
https://m.edsoo.ru/ff0d448e

22

dusznyeckue u
XUMHYECKHE CBOICTBA
KHUcopoaa (peakiuu
OKHUCJICHHUS], TOPEHUE).
[Tonsatue 00 oxcumax

bubmmoreka IIOK
https://m.edsoo.ru/ff0d4614

23

24

25

CriocoObl IOJTy4eHUS
KHCJIOpOJa B
nabopaTopuu u
MTPOMBITTICHHOCTH.
[Ipumenenue kucmopoaa

TemnoBoit addexT
XAMHUYECKOU pEAKIINH,
MOHSTHE O
TEPMOXUMHUYECKOM
YPaBHEHUH, IK30- U
SHAOTEPMUYECKUX
peaKIuAX

TormmBo (HeTh, yroiab

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d497a

butmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka I{OK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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U MeTaH). 3arps3HeHue
BO3/yXa, CIIOCOOBI €r0
IPeIOTBPAICHHSI

https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas pabora Ne
3 no Teme «Ilonyuenue u

bubmoreka [JOK

26 coOupaHHe KHCIIOPOIa, https://m.edsoo.ru/ff0d4ae2
W3y4YECHUE €TO CBOMCTB)
Bogopon — aneMeHT u

27 HHII))ofToe BEIIECTBO. bubmiorexa LIOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupose
DuU3nIECKUe U

28 XMMHUYECKHE CBOMCTBA but6moreka [JOK

Bogopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA

29 [TonsiTHE O KUCIIOTaX U butmoreka [JOK

COJISIX https://m.edsoo.ru/ff0d50d2

30 CnocoObI moJy4eHus bubmoreka [JOK

BOJIOpOJia B TaOOpaTopuu
[IpakTtruueckas pabora Ne
4 no teme «llonyuenue n

https://m.edsoo.ru/ff0d4dd0

bubmoreka IIOK

31
coOupaHue BOJI0pPO/Ia, https://m.edsoo.ru/ff0d4f42
H3y4YE€HUE €TI0 CBOMCTB)
39 MonsipHbIit 00BEM Ta30B. bubmuotexa [JOK

3akoH ABOrajpo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brrunciaenus oo6néMa,
KOJIMYECTBA BEIIESCTBA

bubmoreka [JOK

33 Fe3a O ST0 MIBECTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA
UM 00BEMY
Brruncnennst 006M0B
ra3oB II0 YPaBHCHHIO
34 peaKuHIZ II){a OCHOBE bubmmorexa LHOK
B} https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX
OTHOIIICHUM T'a30B
duznyeckue u
35 XUMHYECKHE CBOMCTBA bubmorexa [TOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 Cocran ;Z?;iiiﬂfé bubmoreka IJOK
https://m.edsoo.ru/ff0d59e2
WHJMKaTOpax
Bopa xak pactBopuTens.
Hacrlenneie u
37 HCHACHIIIICHHBIC bubmmoreka IIOK
pacTBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIIECTBA B
pacTBope
[Ipaktuueckas pabora Ne BuGmorexa LIOK
38 5 o Teme

«IIpuroroBienue

https://m.edsoo.ru/ff0d5eba
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PacTBOpPOB ¢
ONPENECTEHHON MacCOBOM
JOJIEN PACTBOPEHHOTO
BEIIIECTBa»

Kontponbshas padota Ne2

bu6mmoreka IJOK

39 K .
11O TEME («RHCIOPOA https://m.edsoo.ru/ff0d6342

Bopopoxn. Bona»

0) :

o
HH, https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa

[Tonyuenue u
41 XAMHAYECKHUE CBOKMCTBA bu6mmoreka IJOK
KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHUJIOB

0) :

| o
HH https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

IT

43 ook O;Zqzljzle 2 but6moreka [JOK

XUMHUYECKHE CBOMCTB
. https://m.edsoo.ru/ff0d67ca

OCHOBaHMI
44 KHC;I:CTB; CO:TaB’ bu6mmoreka IJOK

KiaccuuKams
HH, https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa
45 [Tonyuenue u bubmmoreka [JOK



https://m.edsoo.ru/ff0d6342
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XUMHYECKHE CBOMCTBA
KHCJIOT

https://m.edsoo.ru/ff0dfee2

Conu (cpeanue):
HOMEHKJIaTypa, CIIOCOOBI

bubmoreka [JOK

40 HOJYYCHUS, XUMUYECCKHIEC https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktuueckas pabora Ne
6. Pemienue
| e Busmiorera LIOK
https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COEIUHEHUI
['eneTnueckas CBsI3b
48 MEXIy KJIacCaMu bubmuoteka [JOK
HEOPTaHNYECKUX https://m.edsoo.ru/00ad9a50
COCIUHEHUH
49 O6o06meHue n butmoreka [JOK
CHCTeMaTH3aIHsl 3HAaHUN https://m.edsoo.ru/00ad9ch2
KonTtpoabsHas paboTa Ne3
50 1o Teme "OCHOBHEBIC bu6mmoreka IJOK
KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coeauHeHnn"
51 IIepBbIe NTONBITKH bubmuotexa [JOK

Kiaccuukanuu

https://m.edsoo.ru/00ad9ffa
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XUMHUYECKUX JIEMEHTOB.
[lonsATHe 0 rpynmax
CXOJIHBIX DJIEMEHTOB

[lepunoauueckuii 3aK0H U
ITepunoanyeckas cucteMa

bubmoreka [JOK

52 XAMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00ada52c
J1. 1. Menpaeneena
53 IIepuonsl, rpynimsl, bubnuotexa [JOK
MOITPYTITIBI https://m.edsoo.ru/00ada52c
CTtpoeHue aTOMOB.
54 COCTaBpaTOMHBIX sanep. bubmmorexa [JOK
https://m.edsoo.ru/00ada342
N3oTorbI
CrpoeHne 2eKTpOHHBIX
000JI09CK aTOMOB
55 AJIEMEHTOB butmoreka [JOK
[Teproaraeckoit https://m.edsoo.ru/00ada6bc
cuctemsl /1. U.
MeHnpeneeBa
XapakTepuCcTHUKa
XAUMHYECKOTO JICMEHTA
56 I10 €ro IOJIOKCHUIO B Bubmorexa [IOK
. https://m.edsoo.ru/00ada824
[Iepronnueckoii cucreme
. . Mennaeneena
57 3HaueHue butmoreka [JOK

Ilepnoauueckoro 3akoHa

https://m.edsoo.ru/00ada96e
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IUI pa3BUTHUS HAYKU U
npaktuku. /. W.
MenneneeB — y4EHBIN,
NeJaror v rpakJJaHuH

SHCKTPOOTPI/IHaTGJILHOCT

bu6mmoreka IJOK

o8 b GTOMOB XUMITHECIan https://m.edsoo.ru/00adaab8
3JIEMCHTOB
59 HNonHasa xumuueckas bu6mmoreka IJOK
CBSI3b https://m.edsoo.ru/00adac34
50 KoBanenTHas nonspHas bubmuoteka [JOK
XHMHYECKas CBS3b https://m.edsoo.ru/00adaab8
KoBanenTtHas
61 HenmomspHas XUMUYECKas Bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
CBSI3b
62 CreneHb OKHUCIICHUS Bubmmorexa [IOK
https://m.edsoo.ru/00adae28
KUCJIMTEIIBHO-
63 BOCC?&HO(]:BI/ITC?ILHB(I)G buommorexa OK
https://m.edso00.ru/00adb076
peaKuuu
64 OKucIUTEeNN U bu6amoreka I{OK

65

BOCCTaHOBUTEIHN
KouTtponbshas padora Ned
o teme «CTpoeHue
aToma. XUMHUecKas

https://m.edsoo.ru/00adb076

but6moreka [JOK
https://m.edsoo.ru/00adb486
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CBiA3b»

Pe3epBHBII ypOK.
66 O00011eHNE U
CHUCTEMAaTH3aINs 3HAHUHI

PesepBHbIN ypOK.
67 Ob60061meHue u
CUCTEMAaTU3ALMSI 3HAHUN

PesepBHbI ypOK.
68 O0001IEeHue u
cUCcTeMaTu3anusd 3HAaHUU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

bu6mmoreka IJOK
https://m.edsoo.ru/00adb33c

bubmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d61c6
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Pymutuc I'. E., ®enpaman @. I'. Xumus. 8 kinacc. ®I'OC.: yueOHHK JiJ1s1 00111€00pa30BaTeNIbHBIX YUpexKaeHUl / Pya3utuc
I'. E. - M.: IIpocBemienue, 2019.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. T'apa H.H. Xumus. Pabounie nporpammel. [Ipenmernas nunusa yueOuukos I'. E. Pynzutuca, ®@. I'. ®enpamana. 8 — 9 kiaccel
: mocoOue JuIs yuutenen oomeodpaszopar. opranuzanuii / H.H. I'apa. — 2-e uzn., non. — M. : [IpocBemenue, 2019.

2. T'apa H.H. Xumus: ypoku B 8 kinacce: nmocooue niust yunurens/ H.H. 'apa. — 2-e uzn., nepepad. — M.: [Ipocsemenue, 2019.

3. TI'apa H.H. Xumus. Koatponsubie u mpoBepounsie padoThl. 8-9 kmaccel / H.H.I'apa. — [Ipoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bubmoreka [IOK

https://lesson.edu.ru/04/08



