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ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpaMmMa MO XWMHMM Ha YpOBHe OCHOBHOro oO0iijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOMN
obpa3oBaTreIbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa30BaHMs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueii TPOrpamMMeI
BOCITUTaHUS U C YUETOM KOHI[ETII[MH TIpero/laBaHusi yueOHOTo rpefiMeTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii denepariuu.

[TporpaMMa 10 XWMHWU [aéT TIpe/iCTaB/ieHHe O Lie/isix, o0iell cTpaTeruu
oOydyeHMs,, BOCIIMTAaHMS M Ppa3BUTHS OOYYarOI[UXCS CpeJCTBAaMM y4ueOHOro
npeJMeTa,  yCTaHaB/iuWBaeT  00si3aTesibHOe — TIpeJMeTHOe  COjiep’KaHue,
npelyCMaTpUBaeT pacrpejie/ieHde ero MO0 KjgaccaM U CTPYKTYpPUpPOBaHHeE I10
pa3zfesiaM M TeMaM TpPOTPaMMbl 10 XWUMHH, OTpefie/isieT KOIMUeCTBeHHbIe U
KaueCTBeHHbIe XapaKTepPUCTUKU coJiepKaHus, pPeKOMeH/TyeMY0
1OC/Ie/OBaTeIbHOCTb ~ W3YUeHUsI XUMHUM C  YUETOM  MEXIIpeAMETHBIX U
BHYTPHUITPEIMETHBIX ~ CBs3eM, JIOTUKA y4eOHOTO TIpoIjecca, BO3PACTHBIX
0ocobeHHOCTel OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpegMeTa  [Jis
peanu3aiui TpeOOBaHMM K pe3y/ibTaTaM OCBOEHMsS OCHOBHOW oOpa3oBaTebHOM
TIporpamMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHus, a Takxe TpeOOBaHUM K
pe3y/ibTaTaM 00yueHHs] XMMHUU Ha YPOBHe 1eJieli U3ydeHus MpeiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/bHOU [leATe/TbHOCTH O00ydYaromierocss 1Mo OCBOEHUIO
y4eOHOTO Cco/iep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMHUPOBAHMSI MHPOBO33pEHUS
oOyuaroliierocsi, ero Tpe/CTaB/eHUid 0 MaTepyuaJbHOM eJUHCTBE MHPA, Ba)KHYIO
ponb WrparT (GopMUpyeMble XWMHUeH Tpe/CTaB/IeHUss O B3aUMOIIpeBPAIl[eHUsIX
SHepruv ¥ 00 SBOJIOL[MU BeleCTB B TIPUPOjie, O MYTSX pelleHus T100ambHbIX
rpo0sieM yCTOWUMBOIO pa3BUTHS 4Ye/IOBeUeCTBa — ChIPhEBOM, JHEPreTUUYecKOoM,
MUILLeBOU U 3KOJIOrMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHUs.

N3yueHue xumuu:

criocobCTByeT — peanu3aliid  BO3MOXKHOCTeM /i1 CaMOpas3BUTUS U
dhopMHUpoBaHs KYJIbTYypPbl IMUHOCTH, €€ 00111ei 1 (PyHKIIMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpPMHPOBAHWE MBIIUIEHHAS W TBOPUECKHUX CIIOCOOHOCTEH
o0yuaroluXxcs, HaBBLIKOB WX CAMOCTOSTEebHOM y4yeOHOM  /leATeNhbHOCTH,
9KCTIepUMEeHTalbHbIX W HWCC/e/loBaTe/IbCKUX YMeHUM, HeoOXOJUMBIX KaK B
TOBCEJHEBHOM >KU3HU, TaK U B NTPO(ECCUOHAILHOM eSITe/IbHOCTH;

3HAKOMUT CO crelubrKONW HayuHOTO MbIILIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[e/IOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeIOBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3TaroM B (OpMUPOBAHKY eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroIuXCs;
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criocoOCcTByeT (hOpPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBEeHHO--
HayuYHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTHUECKOe
obpa3oBaHue 00yUarolUXCs.

[laHHbIe HarpaB/ieHUs B O0yueHWHM XUMHU 00eCcTieunBarOTCs CITeldUKom
cojep>XaHUsI ~ yueOHOTrO  TpefijMeTa, KOTOPBIM  SIBJIAETCA  IIearOruuecKu
alaNTUPOBAaHHLIM OTpakeHHeM 0a30BOM HayKH XWUMHH Ha OTIpe/ie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHe OCHOBHOTO 001ijero oOpa3oBaHWs OPHUEHTHPOBAH Ha
OCBOeHMe OO0yYaroIMMHCS CHCTeMbI IePBOHAYA/IBLHBIX TIOHSITHM XWMHH, OCHOB
HEOpraHWYeCKOM XUMWUM W HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TIOHATHU
OpraHhYeCcKOu XWMHH.

CTpyKTypa cofep>XaHusi MPOrpaMmbl MO0 XWUMHUM C(OPMHUPOBaHA Ha OCHOBE
CHUCTEMHOr0 TiofxozAa K eé mzyueHuto. Cojiep)kaHue CK/IaJbIBaeTCs U3 CHUCTEMBI
TIOHATHUH 0 XMMUYECKOM 3JIEMEHTE U BellleCTBe U CUCTEMBI MTOHATUM O XMMHUUECKOU
peakijud. OO6e 3TH CHUCTeMbl CTPYKTYpDHO OpraHM30BaHbl TI0 TIPUHIIUITY
TOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
pa3HOro ypPOBHS:

- aTOMHO-MOJIEKYJ/IIPHOTO y4eHHsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- [Tepuognueckoro 3akoHa /. 1. MeHpeeeBa Kak OCHOBHOI'O 3aKOHa XMWY,

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOH CBSI3Y;

- TpeAcTaB/ieHHd 00 37eKTPOUTHUYECKOM [JUCCOIMAI[UH  BEIeCTB B
pacTBoOpax.

TeopeTyeckre 3HaHWS PpacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOJIyYeHHBIX U OCMBIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/e0BaTeIbHO OT OJHOTO
YPOBHSI K JIPyrOMYy, BBITIO/MHSS (YHKIUA OOBSICHeHUS W ITPOrHO3HMPOBAHMS
CBOWCTB, CTPOEHUSI U BO3MOKHOCTEM TIPAKTUUECKOTr0 MPUMEHEHUs U MOJTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (DOPMUPOBAHUIO
Tpe/ICTaB/IeHUs] 0 XMMHUUECKOW COCTaB/ISIIOIe HaydHOM KapTUHBI MHpa B JIOTUKE
eé CUCTEMHOU TIPUPOAbI, LIEHHOCTHOTO OTHOLUEHWSI K HAyyYHOMY 3HAaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHue XWMHM TMPOMCXOJUT C TpPHB/IEUEHUEM
3HaHWM W3 paHee W3yUeHHBIX Yy4YeOHBIX TpeAMeTOB: «OKpY/Karoluii MHUD»,
«buonorus. 5-7 knaccbl» U «Pu3mKa. 7 Knacc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMHUpPOBAHUE 3HAHUM OCHOB
XUMHUECKOH HayKd Kak 00/1acT COBPEMEHHOTO0 eCTeCTBO3HAHMS, MPAKTHUeCKOH
JleATeJIbHOCTU 4YelioBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3ajaua yueOHOro IIpeAiMeTa COCTOMT B (hOPMHPOBAaHUU CHCTEMBI XHMUUECKHUX
3HaHUN — Ba)kHEeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX T0/I0’KeHUH,
JNOCTYIHBIX 0000II[eHHi MHPOBO33PDEHUECKOTO XapakTepa, s3blKa HayKH, B

HokymeHT cosaaH B anekTpoHHon chopme. Ne 49 ot 23.04.2024. VicnonHutens: YepHarnHa M.A. B 3IEKTPOHHbIA
CrpaHuua 3 n3 31. CtpaHnua cosganHa: 23.04.2024 15:53 ¥ TATAPCTAH



NpUoOIleHWd K HAayYHbIM MeTOoJaM II03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKHX peaklui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
WX TIpUMeHeHWH B yuyeOHO-TI03HaBaTe/NbHOW U yueOHO-UCC/Ie[J0BaTeIbCKOM
JesiTe/IbHOCTA, OCBOEHMM TIpaBU/ 0e30macHOTro obpallleHuss C BelecTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/y Takue 1ie/d, Kak:

- (opmupoBaHMe WHTE/JIEKTyaqbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
criocobHOM aIanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YC/IOBHUSIM KU3HHU;

-  HarpaB/IeHHOCTh 00yyeHWss Ha cCUCTeMaTHuecKoe MpuoOIeHe
oOyyJaroImxcss K CaMOCTOSITe/TbHOW TI03HaBaTe/bHOM JesiTelTlbHOCTH, HAayYHBIM
MeTO/]aM TIO3HaHUs, (HOPMUPYIOIIUM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCIOBHM, CITIOCOOCTBYIONIUX MMPHOOpeTEeHHI0 00yUYarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATebHOCTH, TO03HAHUSI U CaMOIIO3HAHUS, K/IHOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMITETEHI[MI), UMEIIIMX YHUBepcalbHOe 3HaueHue [/isi
pa3/IMUHbIX BUIOB /leATe/IbHOCTH;

- ¢dopmupoBaHue 00mel (GYHKI[MOHAJLHOM U  eCTeCTBeHHO-HAayUHOU
rPaMOTHOCTH, B TOM UHC/Ie YMeHUW OOBbACHATb W OLIeHWBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI WU OMbIT, TOJIyYeHHbIe TPU U3yYeHUH
XUMHH, TIPUMEHSTb HX TIPU peIlleHud Tpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/JJOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y O0O0yuaroluXCsd TyMaHUCTUUECKUX OTHOIIEHUH,
MOHVMAaHWs 1eHHOCTU XWUMHWUYeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTHYECKH
1[e71lecoo0pa3HoOro ToBeJleHHss B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHUsI CBOET0 3/[0POBbsI U OKPY>Katolliei MpUPOIHON Cpe/ibl;

- pa3BUTHE MOTHBAIMd K OOy4YeHMIO, CITOCOOHOCTel K CaMOKOHTPOJIIO U
CAMOBOCTIMTAaHUIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKMX I[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY mpodusis ¥ HarpaB/IeHHOCTH JabHeNIIero
oOyueHwUs!.

OOiijee UYHCIO YacOB, OTBEAEHHBIX /i1 W3yUeHHUS XUMHUHW Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJle/T0), B 9 Kiacce — 68 uacoB (2 yaca B He/Jje/to).

HokymeHT cosaaH B anekTpoHHon chopme. Ne 49 ot 23.04.2024. VicnonHutens: YepHarnHa M.A. B 3IEKTPOHHbIA
CrpaHunua 4 n3 31. CtpaHnua cosgana: 23.04.2024 15:53 ¥ TATAPCTAH



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaya/ibHbIEe XUMUYECKHE TOHATHSA

IIpegmer xumun. Posib X¥MUU B )KU3HU UesioBeKa. XMMHUA B CUCTeMe HayK.
Tema u BemjecTtBa. PuU3rMUeCKHWe CBOWCTBA BelleCTB. ArperaTHOe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOZaX MO3HAaHWS B XUMHUHU. YUCTbIe BelljecTBa U CMeCH.
CriocobbI pa3ziesieHust CMecei.

ATOMBI M MOJIEKy/bl. XHUMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIe BeljecTBa. ATOMHO-MOJIEKYJIIPHOEe yUYeHHe.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMWYECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/NbHasE aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBas 1011 XUMHAUeCKOr0O 3/IeMeHTa B
COeIMHEHWH.

KomumuectBo BerectBa. Mosib. MosisipHass Macca. B3auMOCBS3b KO/IMUYeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eJWHML] BellecTBa. PacuéTel 1o dopmynam
XUMUUECKUX COeIMHEeHUMN.

Pu3nuecKkre U XMMHAUYeCKue SIBJIeHUsl. XMMHUUeCcKasi peakusi U eé TIPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BelleCcTB. XUMHUeckue ypaBHeHUs. Kiaccudbukaiiys
XUMHUUECKUX peaklui (coeJuHeHUs, pa3/ioyKeHHs], 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMUUECKOM TIOCyZOH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUeHUe U OMHCaHUe
bU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKUX BeIecTB, HabrozeHue
¢dusnueckux (TiaB/ieHUe BOCKa, TasiHUMe Jib/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XUMUUeCKUX (ropeHue CBeuu, MpOKa/dBaHHUe
Me/JITHOM TIPOBOJIOKH, B3aMO/IENCTBYE Mesla C KMC/IOTOM) siB/IeHHM, HabJtto/jeHre U
OonuCaHWe MPU3HAKOB TPOTEKaHUS XMMHUUECKUX peaklUi (pa3/jioKeHWe caxapa,
B3aMMOJIENICTBUE CEPHON KHCJIOThI C XJIOPUJIOM Oapusi, pa3/io’keHre TUAPOKCHA
Meau (II) mpu HarpeBaHuU, B3aUMO/IeHCTBUE yKejie3a C pacTBopoM cosu Meau (II),
H3yueHHe CTMOCOOOB paszie/ieHUsi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpOBaHUe,
BbI[IApMBaHUe, AUCTU/ISLYS, XpoMaTorpadusi, mpoBeZieHe OUMCTKU MOBapeHHOM
comy, HabmofeHWe W OMKMCAHWe  Pe3y/bTaTOB  TPOBEJEHHs  OIIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWs1 MacChl, CO3[aHMe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

Ba)xHel1Iie npe/CTaBUTe/ 1M HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CoctaB Bo3gyxa. Kucinopog — smeMeHT U mpocToe
BelllecTBO. Haxox/eHrWe Kucaoposa B mpupofe, (uU3Nueckue U XHMUUeCKHUe
cBoiicTBa (peakumu ropeHusi). Oxkcuabl. [lpumeneHue kuciopoga. CriocoObI
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TOJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopoT
KUC/I0poZa B mpupozge. O30H — a/yIOTpOIHasi MOAU(PUKALIUS KUCI0PO/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peaklyd, TePMOXMMUYECKHe YypaBHEHWS,
5K30- M SHJOTEPMHUYECKHe peakluu. [OIIMBO: Yyrojb M MeTaH. 3arpsisHeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOro 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — snemeHT U TipocToe BelllecTBO. HaxoxkjeHue Bojgopoja B
npupozie, Gdu3MUyeckie U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIoCcoObI
nosiyyeHusi. Kuciotel ¥ Cosu.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojga Kak pactBopuTenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPbl. PacTBOPUMOCTHL BeleCcTB B BOJeE.
MaccoBasi 10151 BellleCTBa B paCTBOpe. XUMHUUYeCKHe CBOMCTBA BO/bl. OCHOBaHMS.
Ponb pacTBOpOB B npupojie U B KA3HU ueioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHuve NpUpOAHbIX BOJ. OXpaHa U OUMCTKa MIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugpl. Knaccudukaiiys
OKCUJOB:  cosieoOpasytoiie  (OCHOBHbIE,  KHCJIOTHbIe, am{QOTepHbIe) U
HecosieoOpa3yomye. HomeHknaTypa OKcugoB. Pusnueckre U XUMUYECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM W HepacTBOPDUMbIE
ocHoBaHMs. HomeHknaTypa ocHoBaHuW. Pusmyeckve W XWMHUYECKHE CBOKCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotsel. Knaccudukaiusi kuciot. HomeHknatypa KucioT. @usnueckue U
XMMUUeCKre CBOMCTBA KMC/IOT. Psif akTtuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Comu. HomeHnkinarypa coseid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[Tonyuenue cosnei.

['eHeTHUeCKas CBSI3b MEX/Y K/laCCaMy HEOPraHWYeCKUX COeJUHEHHH.

Xumuueckuii 3Kcnepumenm:

KaueCTBEHHOe Ompejie/ieHre COJep>KaHusl KMCIOpPOJa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUCI0poJa, HabstogeHue
B3aMMO/IeICTBUSI BeIlleCTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
npeKpailleHusi ropeHus (Mo)Kapa), O3HaKOMJieHHWe C oOpasiamMu OKCHOB U
OlMCaHWe WX CBOWCTB, TIO/ydeHWe, COOWpaHue, pacrio3HaBaHWe U H3y4yeHHe
CBOMCTB BOJiopojia (ropeHue), B3auMOZielcTBUe Bojiopofia C okcugom Mmeau (II)
(BO3MOYKHO MCIOJIb30BaHUe BHleOMaTeprasoB), HabmrofeHe 00pas3lioB BellecTB
KOJIN4eCcTBOM 1 MoJib, UCC/Ie[joBaHHe OCOOEHHOCTel pPaCTBOPEHUsS BeIeCTB C
pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pacTBOPOB C OMpeJe/éHHOU
MaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTaslylaMy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHWEe  BH/eOMaTepuasioB),
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HccieoBaHe 00paslloB  HeOpraHWYecKHWX BeIeCTB Ppa3/MyHbIX  KJ/IaCCOB,
HabJ/Tto/leHre U3MeHeHUs] OKpaCcKHd WHAWKATOPOB B pacTBOpax KUCJIOT U Iliesiouel,
V3yuyeHue B3auMogencTBusi okcuga Menu (II) ¢ pacTBOpoM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/ylaM{, peakLud HeuTpaau3alyy, IoJydyeHHhe HepacTBOPUMBIX
OCHOBaHHWW, BBITECHEHHE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIM, pPeLIeHUe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «Ba)kHellllie KiaacChl HeOopraHWUYeCKUX
COoeIMHEHUI».

Ilepuoguveckuii 3akoH u Ilepuosnueckas cucreMa XHUMHYECKHX
y1emeHToB [JI. . MengeneeBa. CtpoeHue aromMoB. XHMHUUeCcKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TIOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHTOB. [loHsTHE O
Ipymnmax CXOJHBbIX 3/1eMeHTOB (IIeJIOUHble U IjeJI0YHO3eMesbHble MeTasllbl,
rajioreHbl, UHePTHBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yroT aMboTepHbIe OKCHU/IBI
Y TUJIPOKCUJBI.

[Teproauueckuii 3akoH. [Tepuoanueckasi cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOAHAas  (POPMBI
[Teproguueckor cuctembl xumuuyeckux 3memeHToB 1. YI. MeHgeneesa. Ilepuoabt
v rpynmbl. PU3Wueckur CMBICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYIIIbI 3/IEMEeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiXx 20 XUMHUUECKHMX 3JIEMEHTOB
[Teppoanueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rosokeHuto B [lepuoanueckoit cucteme [. . MeHeneeBa.

3aKOHOMEPHOCTU W3MEeHeHUs paJuyca arOMOB XUMHYECKUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HEMeTa/VInueCKUX CBOMCTB M0 IPYIIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa U [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Isl pa3BUTUSI HayKd W TpakTuku. [1. VI. MeHgeneeB — yuyéHbld U
IPaKJaHUH.

XvuMmuyeckas CBsi3b. KoBasieHTHasi (MOJIipHast W HEMOJISIPHasi) CBS3b.
OJIeKTPOOTPULIATe/IbBHOCTh XUMUYECKUX 3/1eMeHTOB. VIOHHas CBs3b.

Crenenb  okucieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeakLUH.
[Iporjecchl OKUC/I€HHS U BOCCTaHOB/IeHYsl. OKHC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckuii IKcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTa//IOB W HeMeTa/uIOB, B3aWMO/elCTBHe
TMIPOKCH/JA L[MHKA C pacTBOpamMM KWCJIOT W Ie/ioueld, TMpOBEeJEeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakluM pas3oXKeHUs, COeJUHEHUS).

MescnpeomemHble ces3u
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Peanuzanys MexXnpeIMeTHBIX CBS3eld TPU M3YYeHMW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCST Uepe3 MCMOJb30BaHHWE KaK OOIUX ecTeCTBeHHO-HayUHBIX
TIOHSATUM, TaK Y TIOHSATUM, SB/SIOIINXCS CUCTEMHBIMU /i1 OTAeNbHBIX Mpe/IMeTOB
eCTeCTBeHHO-Hay4YHOT' O LIUKJIA.

OOb1ire ecTeCTBEHHO-HayuHble TIOHATHS: Hay4YHbIN (PaKT, TUIIOTe3a, TEOPHS,
3aKOH, aHaiu3, CUHTe3, KjaccuduKalus, TepUoAUUHOCTb, Hab/oeHue,
5KCIIEPUMEHT, MO/ie/TMPOBaHue, U3MepeHue, MO/ieJib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW],
W30TOIbI, PAJMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (pusuueckve BeMUMHbBI, eIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: atmocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe peCypChl.

9 KJIACC

BeiecTBo U XMMHUUecKasi peakius

[Teprognuecknit 3aKoH. [lepuoanueckas cucTeMa XMUMUUECKHX 371eMEHTOB /1.
N. MeHnpeneeBa. CTtpoeHne aToMoOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TIePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrtpoeHre BelleCcTBa: BHUJbl XWUMHYECKOW CBS3W. THIbI KPUCTa/UTMYEeCKHUX
PemIéToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIAa KPUCTA//TMUECKOU PellIéTKU U
BU/Ia XUMUUECKOMN CBS3U.

Krnaccudukaiiys 1 HOMeHK/IaTypa HeopraHW4eCKUxX BelecTB. XHUMUUecKue
CBOMCTBA BeILleCTB, OTHOCALLIMXCA K PAa3/MYHbIM KjacCcaM HeOpraHhYeCKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUYeCKUX BellecTB.

Knaccudukaiys XuMru4yecKrx peakijui 10 pa3/IMuHbIM Mpr3HaKam (110 YUCTy
M COCTaBy YUaCTBYIOL[MX B peakKLUU BeIecTB, MO TeryioBoMy 3(deKkrty, To
M3MEHEeHUI0 CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 110 00paTUMOCTH, TI0
y4acTUIO KaTanu3aTtopa). JK30- U 3HAO0TepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHsATHE O CKOPOCTHM XUMHUYeCKOW peakijuu. I[ToHsaTve 00 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [ToHSITHe 0 TOMOTeHHBIX U TeTepOreHHbIX
peakuusax. [lonarue o katanuse. [IoHATHE 0 XMMHUUeCKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWUMHWYECKOW peakiud W TMOJI0KeHUe XUMHUUeCKOro

PdaBHOBeCHH.
OKuCIUTe/IbHO-BOCCTAHOBUTE/IbHBIE peaknu, BJIeKTpOHHbII\/lI 6aJIaHC
OKHUC/IUTe/IbHO-BOCCTAaHOBUTE/IEHON peak1u. CocTraB/ieHue ypaBHEHI/Iﬁ
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OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCI0JIb30BaHWEM  MeTOoJa
39JIEKTPOHHOTO OasaHca.

Teopus 3/1€KTPOIUTAYECKON AMCCOLMALIMM. DIeKTPOIUThI U He3/IeKTPOJIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AUCCOLMAllMM BelleCTB C pa3/MUYHbIMUA BU/IaMU
xuMHUeckol cBsizu. CrerneHb Auccorari. CUbHbIe U C/1abble 3/1eKTPOJINTHI.

Peakiiiy MOHHOTO 0OMeHa. Y C/I0BHsI MMPOTeKaHUs Peakivii MIOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHBbIe ypaBHeHUs1 peakijuil. CBoMCTBa KMCJIOT,
OCHOBaHWM U cCojiel B CBeTe TMpeACTaB/leHHH 00 3MeKTPOTUTUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHATHE 0 TUPO/M3e COMei.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMU KPUCTA/I/TMUECKUX PeIéTOK HeopraHuueCKux
Bell[eCTB — MeTa/I/IoB U HeMeTa/yioB (rpaduTa U ajsMasa), C/IOXKHBIX BellleCTB
(x/iopyjla HaTpusi), UCC/Ie[lOBaHKEe 3aBUCMMOCTM CKOPOCTH XMMMWYECKOMW peakluu
OT BO3[EWCTBUS Ppa3/UUHbIX (DAaKTOPOB, UCC/Ie[OBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB BeIll[eCTB, TIpollecca /AWCCOI[MAIlMKA KHMCJIOT, Iie/ioueidi U Comeu
(BO3MOXXHO  UCIIOb30BaHWE BHU/EO0 MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKK ~ TIPOTeKaHWs  peaki[iii HOHHOTO  oOMeHa
(obpa3oBaHue ocajka, BblJesieHHe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEPbl  OKUC/IMTeThHO-BOCCTAHOBUTEILHBIX  peakIuit
(ropeHue, peakllMUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TOMOIIbI0 KaueCTBEHHBbIX peaklMii Ha HWOHbI, pelleHue
9KCIepUMeHTa/bHbIX 3a/Jay.

HeMeTan/ibl 1 UX COeAHHEHUSA

OOijasi  xapakTepucThka TajoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3nMUecKrde CBOMCTBA IMPOCThIX
Bel[eCTB — TrajoreHoB. XWUMHYeCKMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOJelicTBEe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XUMUUeCKHWe CBOMCTBa, MoJiyueHUe, TipuMeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpPraHU3M uYejioBeKa. BakHelIlve X/I0pUAbI U UX
HaxoKJeHue B IIPUPOJE.

OOb1jasi xapakTepucTuka 37eMeHTOB VIA-rpynmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (¢u3nUecKue CBOMCTBa
TIPOCTBIX BeLeCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOITHbIE MOAU(PUKALIUA KACIOPOAA
U cepbl. XuMUyeckrde CBoWcTBa cepbl. CepoBOJOpPOA, CTpoeHue, (usnyeckre U
XUMHUeckrde cBoiicTBa. OKCH/IbI cepbl Kak IMpeJCTaBUTeNM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XUMHUeCKWe CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesIsI  Kjaacca KUCJIOT U Ccrielduyeckue). XuMHUYeCKWe peakiu,
Jie)Kallie B OCHOBe TIPOMBIILIEHHOTO criocoba TMoJiyuyeHrsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha
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cy/ib(ar-uoH. Haxok/ileHue cepbl U eé coeJWHEHWW B TpHpojie. XUMHUUECKOe
3arpsi3HeHWe OKpY’Kalolllel cpefibl COeJWHEHUsIMU cepbl (KUC/IOTHBIE [OXKIH,
3arpsi3HeHHe BO3/lyXa U BO/IOEMOB), CIIOCOOBI ero rpeioTBpaLLeHusl.

OO61jast xapakTepucTHKa 3/ieMeHTOB VA-rpymmnbl. OcobOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHs. A30T, pacripocTpaHeHre B MpPUpoJe,
dur3nueckue U XMUMUUeCKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3nueckre U XMUMUUeCKHe CBOMCTBA, MoyueHre U puMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckre U XMMHUYeCcKue CBOWMCTBa, puMeHeHre. KauecTBeHHasi peakiiyis Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé mojiyueHue, (U3nueckrue U XUMUUeCKUe
cBoiicTBa (0OlMe Kak TIpeAiCTaBUTeNs Kjlacca KHC/IOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB U COJed aMMOHHSI B KaueCcTBe MHUHepPaJbHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHe OKPY>Karolljel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XKAW, 3arpsi3HeHWe BO3/Ayxa, TOYBbI U BOZAOEMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckre U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KUc0Ta, (PUusnueckre U XuMHAUYeCKue CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KauecTBe MUHEPAIbHbBIX y100peHu .

OOb1ijasi xapakTepucTHKa 371eMeHTOB [VA-rpymmbl. Ocob6eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YTJepofi,  a/IOTPOITHbIE
Mov(dUKaLUM, PpacrpocTpaHeHWe B TpUpoje, (u3Mueckue U XHUMHYECKHUe
cBoricTBa. Aficopbuusi. Kpyrosopor yriepoja B nipupogie. OKCU/bl yriaepoja, Uux
du3nueckue ¥ XUMHUYECKWe CBOWMCTBa, /[EeMCTBHME Ha >KUBble OpraHU3MBbI,
rojiyueHre U TIpUMeHeHHe. DKOJIoThuueckrde mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IMMara, ITTapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBaA,
rojiyueHWe W TIpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHaT-HOHBI.
Vcrnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO035UCTBe.

[TepBoHaua/ibHBIE MMOHATHSL 00 OpraHMUeCKUX Bell[eCTBax KaK O COeMHEHUsX
yrjepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[IprposHble MCTOUHUKK YIJIEBOAOPOAOB (Yroib, TIPUPOJHbIA ra3, HedTh),
MPOAYKTbI WX TiepepaboTKu (6eH3WH), uX poyib B OBITY M TPOMBIILJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpax, Oeskax, yryieBojax — U ux
PO/ B JKWA3HM uUejioBeKa. MarepuaibHOe €JUHCTBO OpraHUuYeCKUX |
HeopraHWYeCcKUX COeJJMHeHHUH.

KpemHuii, ero ¢usnueckue ¥ XHMHUUECKHE CBOMCTBa, IIOJlyYeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUs B ripupojie. OOiue TmipecTaBieHus 00
okcuge kpemHusi (IV) u kpemHueBor kuciote. CHMKaThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllie CTpPOUTe/bHbIe MaTepuasbl: KepaMHKa,
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CTEeK/I0, 1leMeHT, 6eToH, >keye300eToH. IIpobieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEJIbHBIX MaTeprasioB B [OBCEJHEBHOW »KU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 0Opa3lioB HEOPraHWUYeCKUX BEIeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha XJIOPU-MOHBI U HaO/Mro/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpaKarollue (U3Myeckie W XUMHUYECKHe CBOWCTBA
rajloreHoB M WX CoeJJMHeHWW (BO3MOKHO WCIMOJIb30BaHWe BH/leOMaTeprasioB),
O3HaKomyieHHe C obpa3ljaMu XJIOpUIOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH  (BO3MOXKHO  MCIIO/b30BaHUe
BH/leOMaTepuasoB), Hab/oieHre Tipoljecca oOyTIMBaHUsS caxapa o] JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/JIOThl, U3y4YeHHWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOM CepHOU KHMCJIOTHI, TIPOBeZIeHe KaueCTBeHHOU peakiiy Ha Cy/ib(ar-
WOH U HabsrofieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJieHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coelAuHeHUN (BO3MOXXHO MCI0J/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HochOpHBIX yZ00peHui, MoayueHue,
cobupaHre, paclio3HaBaHWe U H3ydyeHWe CBOWCTB aMMHakKa, TIpOBeZieHue
KaueCTBEeHHbIX peakl[uii Ha MOH aMMOHHUs U ¢docdaT-uoH U U3ydyeHUe NMpU3HAKOB
WX TIPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTBI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozeneu
KPUCTa/UIMUeCKUX PpeLISTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aZicOpPOIMK  paCTBOPEHHBIX BEIeCTB aKTUBUPOBAHHBIM VIJIEM H
yCTPOMCTBOM TPOTHBOra3sa, Mojay4yeHue, coOMpaHue, pacrio3HaBaHUe W W3yueHue
CBOMCTB YT/IEKHC/IOTO Ta3a, MpOoBe/leHre KaueCTBEeHHBbIX peakiiii Ha KapOoHaT u
CU/IMKAT-UOHbl ¥ HW3yueHWe TPU3HAKOB UX TIPOTEKaHWs, O3HAaKOMJIEHUE C
MPOAYKLMEeH CUIMKAaTHOW MPOMBILIJIEHHOCTH, peLleHWe >SKCIepUMEHTa/IbHBIX
3a/1au Mo TeMe «BakHelIIMe HeMeTal/ibl U UX COeIMHEHUSI».

MeTtanibl 4 MX CoeJMHEHUS

OO011jasi XapaKTepUCTHKAa XUMUUECKHUX 3/IeMEHTOB — MEeTa/IJIOB Ha OCHOBaHUM
UX TIoNoKeHUsi B Ilepyoaudeckor cuctemMe XUMHUUeCKUx 3nemeHtoB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTayinyeckast CBA3b U
MeTa//TMyecKasi ~ KpUCTa/uldueckass  pelléTka.  OJJeKTPOXUMHUYECKUM  psif
HaTpsDKeHUH MeTasiioB. @U3nUeckre U XMMHUUeCKWe CBOMCTBa MeTas/uioB. Obiiue
criocobbl TIo/TyYeHUss MeTa/iioB. [IoHATHE O KOPPO3WM MeTaslJIOB, OCHOBHBIE
crocobbl 3amMThl UX OT Koppo3uu. CriaBbl (CTaib, YyT'yH, AIOPaJOMHHUMH,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY Y TIPOMBIIIJIEHHOCTH.

[[lesiouHble MeTasuibl: TIO/I0KeHUe B [leprorueckor CUCTeMe XUMUYECKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi M Kanus). OKcuabl U
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TUAPOKCUBI HAaTpusi M Kanvsg. [IpumMeHeHWe I1Ie/IOUHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[TeslouHO3eMeNIbHBIE  MeTa/l/lbl MarHWd W KaJbLUi: TIOJI0)KEHWEe B
[Tepuoauueckor cucteMe xumuueckux snemMeHToB 1. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaXxOX/IeHWe B Tipupoe. Prusnueckre U XUMUUYeCKre CBOMCTBA MarHUs
U Kajablus. BakHelillive coefviHeHUs] KanbLusi (OKCUA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJbI U CIOCOOBI €€ yCTpaHeHUs.

AsnroMyHMN: TIo/i0KeHWe B [Tepuoanyeckor cUCTeMe XUMUYEeCKUX 3/IeMEHTOB
. W. MenzeneeBa, CTpoeHWe aTOMa, HaXO)KJAeHWe B rpupoze. dusnyeckue U
XUMUYeCKre CBOMCTBA allOMUHUS. AMQOTepHbIe CBOKWCTBA OKCUJA Y TUAPOKCH/A
AJTFOMUHUSL.

Kene3o: nosoxxenre B Ileproguueckor cucteMe XUMUYeCKUX 37eMeHTOB [1.
N. MenzeneeBa, cTpoeHWe artoma, HaxoxjeHue B Iipupoge. dusuyeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCU/bI, THAPOKCH/IBI U couu Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHeE.

Xumuueckuii 3KcnepumeHm:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/VIOB M CIUVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, M3y4YeHHWe  pe3y/JbTaTOB KOPPO3MHM  MeTa/UyIoB  (BO3MOXKHO
WCII0/Ib30BaHWe BU/leOMaTepUasioB), OCOOEHHOCTeM B3auMMO/IeCTBUS OKCH/a
KaJbLid W HaTpUs C BOJOW (BO3MOXXHO WCIIO/Ib30BaHHE BH/leOMaTepUasoB),
WCC/leJOBaHe CBOUCTB >KECTKOW BO/Ibl, MpOLiecca FOPEeHUs Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/Ib30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEHHbIX peakl[Mid Ha WOHbI: MarHusl, Kasblys, aTlOMUHUS, I[[MHKA, >KeJje3a
(I1) u xene3za (III), meau (II), HabsrOgeHWe U OIMMCAaHHE TTPOLIECCOB OKpAIIMBAHMUS
IJlaMeHU WOHaMU HAaTpus, Kaausgd W Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/Ie[JoBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIepUMeHTa/IbHbBIX 3a/iau Mo TemMe «BakHeuime
MeTaJulbl U UX COeJUHEeHUS».

XuMusA U OKpPYy’Kawlias cpeja

BemectBa ¥ maTepuanel B IOBCeJHEBHOM >XM3HU uvesnoBeka. besoracHoe
WCII0/Ib30BaHue BeIeCTB U XMMHUYEeCKUX peaklvii B ObITy. [lepBasi Tomolilb TIpH
XMMUYECKUX 0XKOraxX U OTpaB/IeHUsX.

XYAMHUYeCcKoe 3arpsisHeHHe OKpYyKarollen cpenbl (TIpefesibHasi AOMYCTUMAst
KOHLIeHTpaLusl BelllecTB, gajiee — [1/1K). Poib X¥MUM B pellleHUH 3KOJI0THYeCKUX
npobiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 006pas3ijoB MaTeprasnoB (CTEK/O, CTUIaBbl METaJI/IOB, TMO/MMePHbIe
MaTrepHra’ibl).

Mesicnpeomemmble cesizu
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Peanu3auiisi MeXripeAMeTHBIX CBsi3eid TIpU W3yueHHMHM XWMUM B 9 Kiacce
OCYILIeCTB/ISIETCS 4epe3 MCIOb30BaHMEe KakK OOIUX ecTeCTBeHHO-HayUYHbIX
TIOHATHUH, TaK W TIOHSATUM, SBSIONUXCS CUCTEMHBIMM /Il OT/Ie/IbHBIX Tpe/MeTOB
eCTeCTBEeHHO-Hay4YHOTI' O 1JUK/Ia.

OOb1ire ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(PUKalus, T[epuoJUUHOCTh, HabioaeHue,
9KCIIePUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MOJie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHOJ/IOTUs1, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3J€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3/eKTPUUYECKWUH 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/THUKY,  AUSJIEKTPUKH, (POTO3/IeMEeHT, BelleCTBO, Teno, O00BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIiaBbl, (U3MUecKre BeIUUUHbI, eJMHULIbI U3MepeHUsi, KOCMUYecKoe
TIPOCTPaHCTBO, MJIaHeThIl, 3B&3/bl, CoJHLIe.

buonorus: dboTocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

leorpadusi: atmocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/bI,
T10Jie3HbIe MCKOIaeMble, TOTJIMBO, BOJHbIE PeCYDPCHI.
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INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWSI ITIPOrPaMMbl OCHOBHOTO  00IIIero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie OOydeHHsT XMMHU B €AWHCTBEe yueOHOW H
BOCTIMTAaTeTbHOM /IeATeTbHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMA W YXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, IIPUHATHIMH B
oOIrjecTBe TpaBWIaMd W HOPMaMHU TIOBeJileHHSI U CIIOCOOCTBYIOT IIpolieccam
CaMOITI03HAHUS, CAMOPA3BUTHS M COIHA/IM3alUN 00yJaroIuXCsl.

JIMUHOCTHBIE  pe3y/lbTaThl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHUBHBIX I1[€HHOCTHBIX OpHEHTAl[uid |
pacivpeHye OrnbITa JAesiTeTbHOCTA Ha eé OCHOBe, B TOM UMCJ/Ie B YaCTH:

1) naTpHOTHUYECKOT0 BOCTIUTAHHUA:

1[eHHOCTHOTO OTHOIIIEHUS] K 0TeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY HaC/Je[ui0, TIOHUMaHMs 3HAUeHHSI XUMHUUECKOW HAyKH B JKU3HH
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH B/aJleTh JOCTOBEpPHOM WHGbOpMalel o
TIePe/IOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH U OTeUeCTBEHHON XUMUH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U OOII[eCTBa;

2) rpaXkJaHCKOT0 BOCITUTAHMSA:

TIpe/ICTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBH/IaX MEXKIUUHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
Mojie3Hor,  yueOHOMCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JOPYTUX  BUJAX
JesTeTlbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOH JesaTeNbHOCTU IIPH
BLITIOJIHEHUM y4eOHBIX, TI03HaBaTebHBIX 3a/lay, BBIMOJHEHUNA XUMHUUYECKHUX
9KCTIEPUMEHTOB, CO3/IJaHUH yueOHBIX TIPOEKTOB, CTPEMJIEHHS K B3aMMOITIOHUMAaHHIO
M B3aUMOIIOMOII[M B TIpoljecce 3TOW yueOHOW JesiTeIbHOCTH, TOTOBHOCTH
OLIeHMBAThb CBOE TIOBeJeHHE M TIOCTYIIKM CBOMX TOBApHIEH C TIO3ULUU
HPABCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUS TTOC/Ie/ICTBUM TTOCTYTIKOB,;

3) IleHHOCTH HAayYHOI'0 MO3HAHUS:

MHPOBO33peHUYeCKHe TIPe/ICTaB/IeHUs] O BeIjeCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY VPOBHIO Ppa3BUTHSI HAYKHM U COCTaBJISIOIIVE
OCHOBY /11 TIOHMMaHHSI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOABI, B3aUMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O POIM XMMHHM B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

103HaBaTe/IbHbIe MOTHBLI, HallpaBJIeHHbIE Ha TMOTyUYeHHe HOBBIX 3HAHUM TI0
XUMUHU, HeoOxoauMmble i 0ObsICHEHHS HaO/IOfaeMbIX TIPOL[ECCOB U SIBJIEHUH,
M03HaBaTe/IbHOW, WH(MOPMAI[MOHHONM W UMTATehCKOM KYy/IbTYypbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM
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UTepaTypou, [OCTYMHBIMA TeXHUUECKUMU CpeACTBaMM HWH(POPMAaI[MOHHBIX
TeXHOJIOTHU;

WHTepeC K OOyuYeHWIO M T[I03HaHWIO, J/F0003HATEe/NbHOCTh, TOTOBHOCTH W
CocoOHOCTHL K camooOpa3oBaHHIO, TIPOEKTHOM UM HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTW W YPOBHS 00yueHHs B
Jla/IbHeUIlIeM;

4) popMuUpOBaHUSA KY/ILTYPbI 3J0POBbSI:

OCO3HaHWe IIeHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIIEHWS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KW3HH, OCO3HaHHWe IOCTe[CTBUN U
HemnpusTHe BpeAHbIX NpUBbIYeK (YrIoTpebsieHus aJKOrosisi, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH CcoOMIoJieHUsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHud  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY U peaibHOM »KU3HU;

5) TPyAOBOro BOCHUTAHMS:

MHTepeC K MPaKTUYeCcKOMYy U3yueHUIo Tipodeccuii U TpyZa pa3/inyHoOro po/a,
yBa)KeHHe K TPYAy U pe3y/ibTaTaM TPY/AOBOM [IesTeIbHOCTH, B TOM UHC/Ie Ha
OCHOBEe TIPUMEHEHMs TIpeJIMeTHBIX 3HAaHWK 110 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTIbHOM TPaeKTOPHH TPOJo/DKeHUsT 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTU K XMMHH, 00I11eCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol nmpodeccroHaNbHON /IeITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBAThCS B MPO(eCCUOHATLHOM CPeJie;

6) 3K0/1I0THYeCKOr0 BOCITUTAHHUS:

9KO0JIOTUYEeCKH 1ie/iecoo0pa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
)KU3HU Ha 3emiie, OCHOBe eé CyIlleCTBOBaHMS, TOHUMaHUe 11eHHOCTH 3/J0POBOT0O U
6e3omacHoro obpa3a J>KM3HHM, OTBETCTBEHHOE OTHOILEHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBBIO, OCO3HaHWe IIeHHOCTH COOIOZeHuUs
TipaBu/1 6e3011acHOTO TIOBejeHUsI TIpY paboTe C BellleCTBaMU, a TAKXKe B CUTYaLIUsX,
YTPO’KAIOIINX 3/I0POBbIO U YKU3HU JTIOZIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpYKarolljeld TIpUPOAHON Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KYJ/bTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KOJIOTUYECKUX TIp00/ieM M TyTel WX peIlleHds TOCPeJCTBOM METO/0B XHUMHUH,
9KO0JIOTUYECKOTO MBIIIIEHHS], YMEHUsI PyKOBO/ICTBOBAaThCSI UM B TTO3HaBaTeIbHOM,
KOMMYHUKATUBHOM Y COLIMA/TbHOM TIPaKTUKe.

METAIIPEIMETHBIE PE3YJ/IbTATHI

B cocraBe MerarnpeMeTHBIX pe3y/JbTaTOB BBIAEISIOT 3HAUMMbIE IS
dbopMUpOBaHHsA MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIWTI, TUTIOTe3a, (PaKT, ChCTeMa, TPOLIecC, SKCTIepUMEHT U JIpyroe.), KOTOphle
WCTIO/Tb3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX yUeOHBIX TpeAMeTax M I03BOJISIFOT Ha
OCHOBe 3HaHWM M3 3TUX MpeAMeTOoB (OpMUPOBaTh TIpe/iCTaB/ieHHe O I1eJIOCTHOU
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HayyHOUW KapTWHe MHpa, ¥ YHUBepCa/JbHble yueOHble JelCTBUS (IT03HaBaTebHbIE,
KOMMYHUKaTUBHbIe, Pery/isTUBHbIE), KOTOpble 00ecrieunBaiOT (OpPMHUpPOBaHUE
TOTOBHOCTM K CaMOCTOSITe/IbHOMY TUIAHUPOBAHHIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Ba3oBble jioruyecKue AeiCTBHs:

yMeHUSI HCII0Mbh30BaTh MPUEMBI JIOTUUECKOTO MBbIIIIEHUs] TIPU OCBOEHUU
3HaHUM: PacKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IWBaTh B3aUMOCBSI3b C ADYTHMH TOHSITHUSIMH), WCIIOIH30BaTh
TIOHSATHUS /1J1s1 0ObSICHEHHs OT/le/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEpPUM [IIs1 KAacCU(PUKAIUY XMMHUEeCKHUX Bell[eCTB U XMMHUUYECKUX PpeakIiui,
yCTaHAB/IWBaTh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy O0BEKTaMH W3yueHUs,
CTPOUTH JIOTUUECKHEe pacCyXaeHus1 (MHAYKTUBHbIE, eyKTUBHbBIE, 110 aHA/IOTHN),
Jles1aTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHHe TIpUMeHSATb B TIpollecce TIO3HaHUSI TOHATUS (TIpeMeTHbie W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XMMUUeCKWH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMUUECKOM peaki[uu — MpHU pellleHUH yueOHO-TI03HaBaTe/IbHBIX 3a/lau, C YUETOM
9TUX MO/IeNIbHbIX TpeJCTaB/IeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHBIE
TIPU3HAKU U3yUYaeMbIX 00bEKTOB — XUMHUUYECKUX BEIeCTB ¥ XMMUUECKUX PeakI[ui,
BbISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[ICTBEHHbIe  CBSI3U U
TIPOTUBOPEYMS B M3yUaeMbIX TPOL[eCcCax U SIBJIeHUSIX.

Ba3oBble ucc/1e/joBaTeIbCKUe AeiiCTBHA:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
MO3HaHWS, a TakkKe B KaueCTBe OCHOBBI /i1 (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpPOBepKe MPaBWILHOCTH BbICKA3bIBAEMbIX CYXKeHUMH;

nproOpeTeHWe OMbITa [0 IJIAHUPOBAHWIO, OpraHW3alldd W IIPOBEJI€HUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XO/A0M IIpoliecca,
CaMOCTOSITeJIbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBEIEHHOTO OIbITa, UCC/IeJ0BaHUS, COCTAB/SATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uadopmanmeit:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBAaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMy/IsIpHasi  MTepaTypa XWMWUUYECKOrO COZiep)KaHusl, CIPABOYHbIE
rocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBAaTh MPOTUBOPEUMBYIO U
He/JJOCTOBePHYH0 HH(OpMaILUIO;
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yMeHHe TIPUMEHSITh pa3/MndHble MeTOZbl M 3arpochl MPH TIOMCKe U 0TOope
vHGOpMAI[MM ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX [Jisi BBITIOJHEHUS
yueOHbIX Y M0O3HaBaTeMbHBIX 33/layu OMNpe/ie/IEHHOTO THUIIa, TpUobpeTeHre OIbiTa B
obsiacT  UCTONb30BaHUSI  WHGOPMAI[MOHHO-KOMMYHUKATUBHBIX — TeXHOJIOTU,
OBJIaZieHWe Ky/IbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpefcTaBieHus: MHOOpPMaLU U
WJUTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeCJ0)KHbIMA CXeMaMH, [JuarpaMMmamu,
apyrumu hopMamu rpadyku U UX KOMOWHAIUSIMU;

yMeHHe WCI0/b30BaTh M aHaJW3MpOBaTb B TIpoijecce y4yeOHOM U
MCCIIeJOBaTe/TbCKOM /lessTe/TbHOCTH UH(OPMALUIO O BAUSHUU TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJHOU
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe yueOHbIe /JeHCTBHUSA:

yMeHUsI 3a/laBaThb BOIpOCHI (B XOJle Auasora U (WId) JAUCKYCCUH) TIO
CyliecTBy  oOcyxgaemoil  Tembl, (OPMYJUPOBaTb CBOU  TIpeJJIOXKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI MPe/I/IOKeHHOM 3a/1aul;

yMeHUs  TIPeJCTaB/IATb  TIOAy4YeHHbIe  pe3y/bTaThl  I[I03HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX M TIHMCbMEHHBIX TeKCTaxX; JejlaTh IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYeCKOro SKCriepuMeHTa (/1abopaTOpPHOTO OIbITa,
nabopaTopHO#1 paboThI MO UCC/IeJOBAaHHIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUss yueOHOrOo COTpyJHHWYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HAaBaTeJIbLHOM W MCC/Ie[ioBAaTe/IbCKOM  JesiTeIbHOCTU  TIPU  pellleHuH
BO3HUKAIIIMX MpobsemM Ha OCHOBe yuéTa OOIIMX WHTepecoB U COIJlaCOBaHUS
no3uri (06Ccy>xeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIE IITYPMbI», KOODAWUHALIMS
COBMECTHBIX [IeWiCTBUM, ONpeJie/ieHe KPUTEpHEeB 110 OljeHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynssTHBHBbIE YHHBepCa/IbHbIe yueOHbIe el CTBUA:

yMeHHe CaMOCTOSITE/IbHO OIpefe/isiTh LieJid JesTe/bHOCTH, IIaHWPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEO0OXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesTeNIbHOCTb, BbIOMpaTh Harbosee 3ddeKTHBHBIE CTIOCOOBI perieHus YUeOHbIX U
Mo3HaBaTe/bHbIX 3aJjady, CaMOCTOSITE/IbBHO COCTaB/SATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbI aliTOPUTM  JIeCTBUM TIPM  BBITMIOJTHEHWW 33JlaHul € YUETOM
TI0J/TyueH!s] HOBBIX 3HaHWM 00 M3yuaeMbIXx 0OBEKTaX — Bell[eCTBaX U peaklusx,
OlLIeHHMBaTh COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW Lie/d, yMeHHe
MCII0/Tb30BaTh U aHA/IM3KMPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3aJlaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHON deaepanbHON paboudeil TporpaMmmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYalroIMMUCS HayuHble 3HAHUS, YMEHUs] U CIOCOOBI
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JnercTBUM, crenuduueckue Iy TIpeIMeTHOH 00/1acTé  «XUMHS», BUJBI
JledTeTlbHOCTU TI0  TIOy4eHWIO HOBOrO  3HaHWs, €ero HWHTeprnpeTaLyy,
rpeoOpa30BaHMUIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kacce rpesiMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

* paCKpbIBaThb CMBIC/T OCHOBHBIX XMUMHUUECKHWX TIOHATHH: aTOM, MOJIEKY/Ia,
XMMUUECKHH 3JIEMEHT, MPOCTOe BeIeCTBO, C/IOXKHOE BeIeCTBO, CMeCh
(oHOpOZHAst U HEOJAHOPOAHAsT), BaIEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIeKYyJ/IsipHasi Macca, KOJIMUeCTBO BellleCTBa, MOJIb, MOJIApHasi Macca,
MaccoBast I0/IsT XMMHUUEeCKOT0 37ieMeHTa B COeJUHEeHUH, MOISIPHBIN 00bEM,
OKCH/l, KUCJIOTQ, OCHOBaHHWe, CO/ib, 3JIEKTPOOTPHIATe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKasi peaklys, KaacCU(PUKaLUsl peaklui: peakluu
CcoelMHeHMs], peaKlUM Ppa3/Io)KeHWs, peaklUUW 3aMelleHus], peakluu
oOMeHa, 3K30- M 3HJ0TepMUUECKUe pPeaklUu, TeTIoBoi 3¢ GdeKT peakiviu,
AP0 aTOMa, 3JIEKTPOHHBIM C/I0M aTOMa, aTOMHasi OpOuTa/ib, paguyc
aToMa, XMMUYecKasi CBsi3b, TOJISIDHAsi U HEToJIIpHasi KOBaJIeHTHasi CBSI3b,
HMOHHas CBsI3b, MOH, KaTUOH, aHWOH, pacTBOP, MacCOBas M0/ BelllecTBa
(mpoLieHTHas1 KOHL[eHTpaL1s1) B pacTBOPE;

e W/UIKOCTPHUPOBAThb B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHNul;

e HCIIOMb30BaTh XWMMUYECKYI0 CHMBOJIUKY [/ COCTaBiaeHUs1 Gopmyi
BEILeCTB U YPAaBHEHUM XMMUYECKUX PeaKLuM;

e OIpe/ieNiITh BaJIEHTHOCTh aTOMOB 37IeMeHTOB B OMHApHBLIX COeJWHEHUSIX,
CTerleHb ~ OKHC/IeHWs ~ 371eMeHTOB B OWHApHBIX  COeAVHEHUsX,
TPHUHAJIEXXKHOCTh Bel[eCTB K ONpeAeéHHOMY KaacCy COeJWHEHUU T0
dbopmynaMm, BHJ XUMHUYECKOW CBsi3U (KOBajleHTHass W HOHHas) B
HeOpraHu4eCcKUX COeIUHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. Menjesneesa:
JIeMOHCTPHMPOBaTh TMOHMMaHWe MepUOANYeCKOM 3aBUCHMOCTH CBOMCTB
XMMHUYECKUX 37IEMEHTOB OT MX TOJI0KeHus B Ileprojuueckor cucrteme,
3aKOHOB COXpaHEHUsI MacChl BeIleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOraJjpo;

e OIMCHIBAaTb M XapaKTepH30BaThb TaO/muuHyro ¢dopmy Ilepruoanueckoit
CUCTEMBl XMMMYECKMX 3/IEMEHTOB: pa3/iduaTh IIOHATHS «TJIaBHas
noarpyrma (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUOAbI, COOTHOCHTH 0O0O03HAueHWs, KOTOpble WMEIOTCS B
Tabmie «[lepuoanueckass cucTeMa XUMHUYECKUX 3nemeHToB [I. .
MeHpeneeBa» C UMC/IOBBIMM XapaKTEPUCTUKAMW CTPOEHUSI aTOMOB
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XUMHUUeCKUX 3/IeMeHTOB (COCTaB U 3apsij sifipa, o0iilee UKC/I0 3/1IeKTPOHOB
Y pacripeie/ieHe UX 10 3/IeKTPOHHBIM CJIOSIM);

e KaccUUIMPOBaTh XUMHUUECKHe 3/IeMeHThbI, HeoOpraHuueckue BellecTBa,
XUMUYecKrde peakiuy (M0 YUCIY Y COCTaBy y4YacCTBYKOIIUX B peaklyuu
BeIIleCTB, 110 TeryIoBoMYy 3(PdeKTy);

e XapakTepr30BaTb (OMMUCHIBATh) O00Il[Me XWMHUUeCKHe CBOMCTBAa BeIeCTB
pa3MUHbIX K/IaCCOB, MOATBEPK/1asi OMMCaHue TIPUMepaMu MOJIeKYISIPHbIX
ypaBHEeHMI COOTBETCTBYIOIUX XUMUUECKUX peaKIuii;

e TPOTHO3WPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPOTeKaHHs XUMUUECKUX T[peBpallleHui B
Pa3MYHbIX YCIOBUSIX;

e BBIUWC/ISATH OTHOCHUTENBHYH) MOJIEKY/ISIDHYIO U MOJISIDHYIO — MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XWUMHUECKOTO 3jieMeHTa 110 ¢opmyie
coeMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBOJIUTL PaCUEThI
10 YpaBHEHHIO XUMUUECKOW peaki[vu;

e TIPUMEHSITh OCHOBHbIE OTepaljui MBIC/IUTETLHOM JesiTe/IbHOCTH — aHau3
1 CHUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3aI[|io, K1acCH(UKAIUIO,
BbIsIBJIeHWe TIPUUMHHO-CJIeICTBEHHBIX CBsI3eii — [jis W3y4yeHUs] CBOWCTB
BEI[eCTB U XHMUUECKMX peaKlUi, eCcTeCTBeHHO-Hay4yHble MeTO/bl
To3HaHUS — HabJroJeHre, W3MepeHUe, MOJeTUPOBaHUe, SKCIIePUMEHT
(peanbHBbIM U MBICTIEHHBIN);

e (CJefioBaTh  TMpaBWaM  TIO/b30BaHUS ~ XMUMHWUECKOW  TOCyJod U
nabopaTopHbIM 000py/I0BaHHMEM, a Tak)Ke IIpaBWiaM oOpailleHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XWUMHWUECKHUX OIBITOB TIO0 TIOJNiyUeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOAOpPOAA U KHMC/IOPO/ia), TPUTOTOBJIEHHIO
PacTBOPOB C OMpe/ie/IEHHOM MacCOBOM [/l0/ield PaCTBOPEHHOIO BeIlleCTBa,
MIaHUPOBaTb U TMPOBOAUTH  XUMHUECKHEe  SKCIIEPUMEHThI  TI0
PACII03HAaBaHMIO PACTBOPOB I1je/I0Uei U KUC/IOT C TIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHosdTanerH, METUIOPAaHX U JpyTHe).

K koHIly o0yueHus B 9 Kjacce mpeiMeTHbIe pe3y/IbTaThl Ha 0a30BOM yPOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHHI:

e pacKpbIBaTb CMBICT OCHOBHBIX XUMHUECKUX TIOHSATHH: XUMHUUeCKHUM
3/IeMeHT, aTOM, MoJieKysa, WOH, KaTHUOH, aHWOH, TPOCTOe BeIeCTBO,
C/I0)KHOE BeIleCTBO, BaJIeHTHOCTh, 3J/IEKTPOOTPHUIaTeTbHOCTb, CTeleHb
OKHUC/IeHUs, XMMUYecKasl peakiiusi, XuMuJecKasi CBsi3b, TeIyioBOH 3(ddekT
peakiuv, MOJb, MOJIAPDHBIA  00BEM, pacTBOp,  MEKTPOJIUTHI,
HE3JIeKTPOJIUThI, 37IeKTPOJIUTAYECKasi JUCCOLMALMsl, peaki[id HOHHOTO
oOMeHa, Karaiu3aTop, XUMHUUYeCKOe paBHOBecHe, oOpaThUMble U

HokymeHT cosaaH B anekTpoHHon chopme. Ne 49 ot 23.04.2024. VicnonHutens: YepHarnHa M.A. B 3IEKTPOHHbIA
Crtpanunua 19 us 31. CTpanuua cosaaHa: 23.04.2024 15:53 ¥ TATAPCTAH



HeoOpaTUMble pPeakIi[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAaHOBUTE/b,  OKUC/IE€HHWe W  BOCCTaHOBJIEHME,
aJJIOTPONUs, aM(pOTEPHOCTb, XUMHYECKasi CBsI3b (KOBaJIeHTHasl, WOHHaf,
MeTa/ulnueckKasi), KpUCTa//IMuyecKasl peléTka, KOppO3Usl MeTasljIoB,
CIJIaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TpefesbHO [OIMyCTUMast
koHueHTpauus [TJK BemjecTsa;

e WUIIOCTPYUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XWUMHWYECKHMX TIOHSATHUM U
TIPUMEHSITh 3TH TIOHSITHS MPY OTNMCAHUM Bell[eCTB U UX MpeBpallleHul;

e WCMO0JIb30BaTh XUMHWYECKYH0 CHUMBOJIUKY [/ COCTaBjaeHusi (popmy
BeILeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

e OMpeJensaTh BaJleHTHOCTb U CTeMeHb OKUC/IEHHUS XUMAUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, TMPUHAJJIEKHOCTb BeIlleCTB K
orpeJenéHHOMY KJ/acCy cOoeJuHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHasi, MeTa/yidueckass) B HeOpraHhuyecKux
COeJMHEeHHUAX, 3apsi/i MOHA N0 XMMUYEeCKoM (popmyisie, XapakTep Cpefibl B
BOJHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEHWH, TUIl KpPUCTa/UTMUueCKOu
PEIIETKY KOHKPEeTHOT'O BEIeCTBa;

e packpeiBaTb CMbIC/1 [lepuoanueckoro 3akoHa [I. M. MeHpeneeBa u
JIEMOHCTPUPOBaTh €ro TOHMMaHWe: OMNUChIBaTb M XapaKTepu30BaTh
TabmuHyto ¢opmy Ileproguyeckoil CUCTEMbI XUMUUECKUX 3/IeMEeHTOB:
pa3nuuaTh ITIOHSATHS «T/aBHasg ToArpyrma (A-rpynma)» M «11obouHast
noarpynna (b-rpynma)», manbie ¥ OGosbliiie TMepUObl, COOTHOCUTH
o003HaueHWsi, KOTOpble HMEKTCSI B TepUoAUYecKor Tabnule, C
YUCJIOBBIMM  XapaKTepUCTMKAMM  CTPOEHUS  aTOMOB  XWUMHUYECKHX
3jieMeHTOB (COCTaB W 3apsAj] sipa, o0Ilee UYHC/IO 3/IEKTPOHOB U
pacripefiejieHMe WX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IHe
3aKOHOMEPHOCTU B W3MEHEHWM CBOMCTB 3JIEMEHTOB U UX COeJUHEHUMN B
Tripefiesiax MasibIX [epUOZIOB Y TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

e K1acCcU(ULMPOBaTh XMMUUECKHE 3/1eMEeHThbl, HeOpraHUueckue BellecTBa,
XUMUYECKHe peaklyy (M0 YMCIy M COCTaBy y4YacCTBYKOIIMX B peakLUd
BeILleCTB, MO TeryIoOBOMY 3((}eKTy, M0 M3MEHEHUIO CTereHer OKUC/IeHUSs
XUMUUECKUX 3JIEMEHTOB);

e XapakTepr3oBaTh (OMHUCHIBaTh) 0OIMe U crielupruyeckue XUMHUYeCcKHe
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BeLIECTB, MOATBepXK/Aas OIucaHue
NIpUMEPAMHU  MOJIEKYJIIDHBIX W WOHHBIX YPaBHEHWW COOTBETCTBYIOLMX
XHMMWYECKUX peaKIui;

e COCTaBJATb YpPaBHEHUS 3JIEKTPOJMTUYECKOW [JUCCOLMALMM  KUCJIOT,
111eJI0Ye U COJiel, MOJTHbIe U COKPALLEHHbIEe YPAaBHEHUS peakLiii HOHHOTO
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oOMeHa, ypaBHeHUs peaki[uid, TOATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTHUYeCKOU CBSI3M MeXKIy BelljeCTBaMU pa3/IMUHbIX K/1aCCOB;

e pACKpbIBaTb CYIIHOCTb OKHMC/JIUTETbHO-BOCCTAHOBUTE/LHBIX — PeaKIUi
TIOCPe/ICTBOM COCTaBJIeHUS 3JIEKTPOHHOTO OanaHca 3TUX peakLui;

e TIPOTHO3WPOBaTh CBOWCTBA BEI[ECTB B 3aBHCHUMOCTH OT WX CTPOEHWUS,
BO3MOXXHOCTH TIPOTEKaHUsI XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YCJIOBUSIX;

e BBLIUMC/IATE OTHOCUTENBHYIO MOJIEKY/SIPHYI0 M MOJIIDHYIO ~ Macchl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XHUMHUECKOTO 3jieMeHTa 110 ¢opmyie
coeMHEHUsI, MaCCOBYIO /IO/TIO Bell[eCTBa B PAaCTBOPe, MPOBOJIUTL PaCUEThI
0 ypaBHEHUI0 XMMUUEeCKOW peaklIvy;

o cobmofaTh  TMpaBWiIa  TIOMb30BAaHHS ~ XMMHUUECKOM  TOCYyAON U
nabopaTopHbIM 000py/I0BaHMEM, a TakKe IIpaBUa OOpaleHusi C
BellleCTBAMU B COOTBETCTBUUM C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaTOPHbIX XWMHUYECKUX OTBITOB TI0 TIOMYYeHHI0O W COOMpaHHI0
ra3o00pa3HbIX BelllecTB (aMMHaKa M YTJIeKUC/IOTO ra3a);

e TMPOBOJUTh  peakluW, TIOJTBEP)KJAIOI[ie  KaueCTBEHHBIM  COCTaB
Pa3/IMYHBIX BeIeCTB: Pacrio3HaBaTh OMBITHBIM IMyTEM XJIOPUA-, OpOMU-,
uoauA-, KapboHat-, ocdat-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,
KaTMOHbI aMMOHMSI M MOHBI M3yuUeHHbIX MeTa/lJIOB, MMPUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUYECKHX BelleCTB;

e TPUMEHSTh OCHOBHBIE OTepaliyd MBIC/IUTENbHON AesTeTbHOCTA — aHa/ln3
W CUHTe3, cpaBHeHMWe, 0000ileHWe, CUCTeMaTH3allUl0, BbIsIB/IEHHE
TIPUYMHHO-C/Ie/ICTBEHHbIX CBsi3ell — /Il U3yuyeHUsl CBOWCTB BeIeCTB U
XUMHUECKUX peaklWif, eCTeCTBeHHO-HayuHble MeTO/bl TIO3HAHUS —
Hab/to/leHre, U3MepeHre, MoOJle/TMpOBaHue, SKCIiepuMeHT (peasbHbI U
MBbICJ/IEHHBIM).
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TEMATHNYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonnyecTBo yacos
No HaumeHoBaHMe pa3jesioB " OneKTpoHHbIe (H(POBEHIE)
KonTpo/ibHabie IIpakTHUyeckue
n/n TeM NPOrpaMmabI Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pazpgen 1. IlepBoHava/ibHbIE XUMHUYECKHEe TOHATUA
Xumusi — BakHast 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmioreka LIOK

' MpaKTUUeCKOM JesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xumMuueckue 15 1 Bbubmoteka LIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wtoro no paspeny 20

Pa3pgen 2. BaxkHeline npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
21 Bosgyx. Kucnopog. ITonstue 6 bubnuoreka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bopopoga.Ilonsitue o kucioTax 3 1 bubmioreka LIOK

' U COJIAX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopel. [ToHsiTHe 06 c 1 1 bubmuoreka IIOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE K/1aCCBbI 1 1 1 bubmoteka LIOK

' HeopraHuyeCcKux coeIMHeHUN https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

XumMmuueckasn cBfi3zb. OKHC/INTE/IbHO-BOCCTAaHOBUTE/TbHbIE pPeaKIuu

Pa3pen 3. Ilepuopanueckuii 3akoH u Ilepuosguueckasi cucreMa XuMuueckux 3/1eMeHToB [I. 1. MeH/ienieeBa. CTpoeHHe aTOMOB.
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[epuoguuecKuii 3aKOH U

I[TPOI'PAMME

31 [Teprogrueckasi cuctema 7 bubmuoreka IIOK
’ XUMUYeCcKux snemMeHTos /1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XHnMHuuyeckast CBSI3b.
3.2 OKuUcC/IUTeNLHO- 8 Bubsmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKiu1
bubmuoreka IIOK
nu 1
TOTO TO pasAery > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KV/IACC

KomuecTBo yacoB JJIeKTPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudpposBbIe)
Ne /i KonTposibHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
paboThI paboTbI
pecypchl
Pa3pen 1. BejecTtBo 1 xXuMnu4yeckue peaknuu
11 [ToBTOpEHMe U yryybeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMUULCKUX 4 bubnuoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUUECKas JUCCOLMaLs. 3 1 1 bubmoreka IIOK
' XHWMHUUeCKHe peakijii B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17 2
Pazpgen 2. HemeTa/uibl M UX COeAUHEHMS
51 OO0111ast XapaKTeprUCTUKa XMMUYeCKIX 4 1 bubmoteka LIOK
’ sneMeHTOB VIIA-rpymnmsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTUKa XUMUUECKUX
2.2 sneMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmotexa LIOK
' pymret. ©€p https://m.edsoo.ru/7f41a636
COeIMHeHUs!
OOb111ast XxapaKTeprUCTUKa XUMUUECKHX
2.3 sneMeHTOB VA-rpynmnsl. A3oT, docdop u ux 7 1 bubmmorexa [JOK
' DYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COe/IMHeHUs!
OO011jas1 XapaKTePUCTUKA XUMHUUYECKUX
2.4 snemeHTOB [VA-rpymmsl. Yriepog u 8 1 2 Bubmiorexa IOK
. o Py ' PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT
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WTtoro no pasgeny

25

Pazpgen 3. MeTta/iibl U UX COeJUHEHUS

. bubnuoreka IIOK
3.1 Obue cBOUCTB MeTaIOR 4 https://m.edsoo.ru/7f41a636
. bubmioreka LJOK
3.2 BaykHeliie MeTaslibl U UX COeIMHEHUS 16 https://m.edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)kawouias cpeja
4.1 BeliectBa 1 MaTepuasbl B JKU3HU Ue/IOBEKa 3 Bubnmorexa [JOK
’ 1 p https://m.edsoo.ru/7f41a636
Ntoro no pa3peny 3
Pe3epBHOe Bpemsi 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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=¥ TATAPCTAH



[okymeHT cosfaH B anekTpoHHon copme. Ne 49 ot 23.04.2024. VicnonHuTtens: YepHsaruHa M.A. B I/IEKTPOHHBIH
Ctpanuua 26 u3 31. CtpaHuua cosgaHa: 23.04.2024 15:53 =¥ TATAPCTAH



[okymeHT cosfaH B anekTpoHHon copme. Ne 49 ot 23.04.2024. VicnonHuTtens: YepHsaruHa M.A. B I/IEKTPOHHBIH
Ctpanuua 27 u3 31. CtpaHuua co3gara: 23.04.2024 15:53 =¥ TATAPCTAH



YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

e Xumus, 8 knacc/ FabpuensH O.C., Octpoymos W.T., Chagkos C.A., AKLMOHepHOe 06L1ecTBO

«MN3patenbcTBo «lpocBelweHne»

e Xumus, 9 knacc/ FabpuensiH O.C., OctpoymoB W.T., ChagkoB C.A., AKLMOHepPHOE 06LLLECTBO

«N3patenbcTBo «lpoceeweHne»

METOJNYECKHNWE MATEPUAJIBI IVJIS1 YUUTEJIA

1. KOHTponbHO-U3MepuTenbHble MaTtepuanbl. Xumua. 8-9 knacc /

Cocr. E.H. CtpenbHukosa. M.: BAKO.

2. ropkoBeHKO MapuHa FOpbeBHa. NOYPOUHbIe pa3padoTKu No XumMun 8 Knacc

3. H. . Tpoery6osa «MoypouHble pa3paGoTKu No XUMUK. 9 Knacc

IDUPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET

HokymeHT cosaaH B anekTpoHHon chopme. Ne 49 ot 23.04.2024. VicnonHutens: YepHarnHa M.A. B 3/IEKTPOHHbIA
CrpaHuua 28 3 31. CTpanuua cosaaxa: 23.04.2024 15:53 ¥ TATAPCTAH



HokymeHT cosaaH B anekTpoHHon chopme. Ne 49 ot 23.04.2024. VicnonHutens: YepHarnHa M.A. B 3/IEKTPOHHbIA
CrpaHunua 29 s 31. CTpanuua cosaaHa: 23.04.2024 15:53 ¥ TATAPCTAH



[okyMeHT co3aaH B anekTpoHHon chopme. Ne 49 ot 23.04.2024. VicnonHutens: YepHsruHa M.A. 0l 3IEKTPOHHbLIA
CtpaHuua 30 u3 31. CtpaHuua cosfana: 23.04.2024 15:53 ¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 49 ot 23.04.2024
WHnumnaTop cornacoBaHust: YepHarmHa M.A. Inpektop
CornacoBaHune nHnyumnposaHo: 23.04.2024 15:53

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Heprarmka M.A. 23.04.2024 - 15:54

[okymeHT cosaaH B anekTpoHHon chopme. Ne 49 ot 23.04.2024. VicnonHuTtens: YepHarnHa M.A. N IIEKTPOHHbIA
Crtpanuua 31 u3 31. CtpaHuua cosgaHa: 23.04.2024 15:54 =¥ TATAPCTAH



