


ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHUHW Ha YpPOBHe OCHOBHOTO O00IIjero o0pa3oBaHUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHUsl, TIPe/ICTaB/I€HHbIX
B ®I'OC OOO, a Takke Ha OcCHOBe (beaepanbHONW pabouell TTPOrpaMMBI
BOCTIMTAHUS U C YUETOM KOHIIETIIVH MPeTIo/laBaHusl yueOHOro mpeameTa « XUMUs»
B 06pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @ezmepariui.

[MporpaMma 1Mo XWMUHM JAAéT TIpeJCTaB/eHWE O I[e/isAX, OOLel CTpaTeruu
oOyueHHsi, BOCIMTAHHUSI M pa3BUTHUA OOYy4YaIOIUXCS CpeACTBAMMU yueOHOro
npeaMeTa,  yCTaHaBAMBaeT — o0si3aTesibHOe — TIpeAMETHOe  COjieprKaHue,
npeZlyCMaTpUBAeT pacripe/ie/ieHre ero 10 KjlaccaM W CTPYKTYPUPOBaHUE TI0
pa3eslaM W TeMaM TIPOTpaMMbl TI0 XUMHH, OIpPeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIE XapaKTePUCTHKH CoJieprKaHus, pPEeKOMeH/TyeMYt0
1OC/IeIoBaTeIbHOCTh ~ M3YYeHWs] XWUMUU C  YUETOM  MEXIPeAMETHbIX |
BHYTPUIIPEIMETHBIX ~ CBsI3€M, JIOTMKM y4eOHOro TIpoIriecca, BO3PacCTHBIX
ocobeHHOCTeM OO0yYarIUXCs, OMpefiesisieT BO3MOXHOCTA — TpeAMeTa ISt
peanu3aliud TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3y/bTaTaMm 00yueHUsI XMMUU Ha YPOBHe 1iejield U3y4yeHus TIpejMeTa U OCHOBHBIX
BUZIOB yueOHO-TT03HaBaTe/NbHON [JeSTe/TbHOCTH OO0YYarol[erocsi 10 OCBOEHHIO
yueOHOTO CO/lep>KaHUsI.

3HaHWe XUMHH CIY)XKUT OCHOBOW it (OpPMUPOBAHUS MUPOBO33PEHUS
o0yuaroIerocs, ero TNpeACTaB/AeHU 0 MaTepyuaJbHOM €JUHCTBE MHpA, BAXKHYIO
pO/ib WUrparoT (OpMHUpPyeMble XUMHeM Ipe/CTaB/IeHUsI O B3avMOTIPEBPAIeHUSIX
SHeprMi M 00 SBOJIIOI[MH BEIEeCTB B TIPUPOJe, O MyTSIX pelleHus T100ambHBIX
npo0sieM yCTOWUYMBOTO DPA3BUTHSI UEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCcKOH,
TUILEBOU U KOJIOrMUeCKor 6e30macHOCTH, TIPOo0/IeM 3IpaBOOXPaHEHHUS.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dopMUpOBaHYs KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJ/IajZ, B ()OPMHPOBAHME MBIIIJIEHUST U TBOPUECKUX CIOCOOHOCTEH
00yJarIUXCs, HABBIKOB UWX CaMOCTOATE/IbHOM y4eOHOW /IeATeIbHOCTH,
9KCTIEPUMEHTAIbHBIX W WCCIe/IOBaTe/IbCKUX YMEHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCHOHaMbHOMN e TeTbHOCTH;

3HAaKOMHUT CO CIeIU(PUKON HAyYHOTO MBIIUIEHUS, 3aK/IaJbIBAeT OCHOBBI
1[€JIOCTHOTO B3TJIsi/Ia Ha eJUHCTBO TIPUPO/IbI U UeJIOBeKa, SBJISIETCSI OTBETCTBEHHBIM
9TarioM B POpMHUPOBAaHNY eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJarOIIXCs;



Crioco0CTByeT (OPMHUPOBAHHIO I[€HHOCTHOTO OTHOIIEHMS K eCTeCTBEHHO-
HayuyHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTMUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HarpaB/eHWs B O0yueHWH XHMHU 00eCTieunBarOTCs CIieldUKoim
cojep>XaHUsI ~ yueOHOTrO  TIpeaMeTa, KOTOPBLIA  SIB/IAETCSI  TeAaroruuecku
aZlaNTUPOBAaHHLIM OTpaykeHHeM 0a30BOM HayKH XWMHH Ha OTIpe/ie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
OCBOeHMe OO0yYaroIMMHCS CHCTeMbI IePBOHAYA/BLHBIX TIOHSITHM XWMHH, OCHOB
HEOpPraHWYeCKOM XUMWUM W HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TIOHATHU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOr0 Tofxoza K eé usyueHuto. Cojiep)kaHue CK/IaJbIBaeTCs U3 CHUCTEMBbI
TIOHATHUH O XMMUYECKOM 3JIEMEHTE U BellleCTBe U CUCTEMBbI MOHATUM O XMMHUUECKOU
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHM30BaHbl T10 TIPUHIIUITY
1OC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
pa3HOro ypPOBHS:

- aTOMHO-MOJIEKYJ/IIPHOTO y4YeHHsI KaK OCHOBBI BCEr'0 eCTeCTBO3HAHUSI;

- [Tepuognueckoro 3akoHa [I. 1. MeHpeeeBa Kak OCHOBHOI'O 3aKOHa XHMMUU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOH CBSI3Y;

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

TeopeTyeckre 3HaHWS PpAacCMaTPUBAKOTCS HAa OCHOBE SMIUPUYECKU
TOJIyYeHHbBIX U OCMbICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/e0BaTeIbHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIOMHSS (YHKIUA OOBSICHeHUS W ITPOrHO3HMPOBAHMS
CBOWCTB, CTPOEHUSI U BO3MOKHOCTEM TIPAKTUUECKOTr0 MPUMEHEHUs U MOJTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (HOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaB/ISIIOI[e HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CUCTEMHOU TIPUPOAbBI, LIEHHOCTHOTO OTHOLUIEHWSI K HAyuYHOMY 3HAaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHuWe XWMHWM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpYKaroluii MHUD»,
«buonorus. 5-7 knaccbl» U «Pu3mka. 7 Knacc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMHUpPOBAHUE 3HAHUU OCHOB
XUMHUECKOH HayKd Kak 00/1acT COBPEMEHHOTO0 eCTeCTBO3HAHMS, MPaKTHUeCKOH
JlesITeJIbHOCTU 4YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3ajaua yueOHOro IpeAiMeTa COCTOMT B (DOPMHPOBAaHUU CHCTEMbI XHMUUECKHUX
3HaHUU — Ba)kHeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX TT0/I0’KeHUH,
JNOCTYIHBIX 0000II[eHH MHUPOBO33DEHUECKOTO XapakTepa, s3blKka HayKH, B



NMpUoOIleHWM K HAayYHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesITe/IbHOCTA, OCBOEHMM TpaBWU/ 0Oe30macHOro obpallleHuss C BelecTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/u Takue 11e/d, Kak:

- (opmMupoBaHMe UHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YC/IOBHUSIM JKU3HHU;

-  HampaB/eHHOCTh 00yyeHUWss Ha CHUCTeMaTHuecKoe MpHoOIeHMe
oOyyJaroImxcss K CaMOCTOSITe/TbHOW TI03HaBaTe/bHOM JesiTelTlbHOCTH, HayYHBIM
MeTO/]aM TIO3HaHUs, (HOPMUPYIOIMIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCIOBHM, CTTIOCOOCTBYIONIUX MMPHOOpETEHHIO0 00yUYarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATeslbHOCTH, TO3HAHUSI U CAaMOIIO3HAHHS, K/THOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEKIIMX YHUBepcaJbHOe 3HaueHue [/isi
pa3/IMUHbIX BUIOB /leATe/TbHOCTH;

- ¢opmupoBaHue o0meli (GYHKI[MOHAJLHOM U  eCTeCTBeHHO-HAayUHOU
IPaMOTHOCTH, B TOM UHC/Ie YMeHWW OOBACHATb W OLIeHUBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI W OMbIT, TOJIyYeHHbIe TPU U3yYeHUU
XUMHH, TIPUMEHSTb HX TIPU peIlleHud TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/JOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y 0O0yuaroluXxcsd TyMaHUCTUUECKUX OTHOIIEHUH,
MOHVMAaHHWsl 1eHHOCTU XUMHWUYeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTHYECKH
1je71lecoo0pa3HoOro ToBeJleHHss B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHUsI CBOET0 3/J0POBbS U OKPY>Katolliei MpUPOIHON Cpe/ibl;

- pa3BUTHE MOTHBAIMd K OOYy4YeHMIO, CITOCOOHOCTell K CaMOKOHTDOJIIO U
CAMOBOCTIMTAaHWIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TMpodu/isi ¥ HarpaB/eHHOCTH JabHeNIIIero
o0OyueHwUs!.

OOiijee UYHCIO YacoB, OTBEAEHHBIX /i1 WM3yUueHHUS] XUMHUHW Ha YpPOBHE
OCHOBHOT0 00111ero obpa3oBaHus, cocTaBisieT B 9 kymacce — 68 yvacoB (2 yaca B
He/Jieto).



COAEPXXAHUE OBYUEHUA

9 K/IACC

BeiecTBo U XMMHU4YeCKasi peaknus

[Tepuoanueckuii 3aKoH. [Teprogrueckas cuctemMa XMMHUYECKUX 371eMeHTOB [].
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTM B HM3MEHEHHWU CBOWCTB
XUMUUECKUX 3JIeMeHTOB IIepBbIX TpPEX MepUoJ0B, Kaiaus, KaJbLUusad U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHHEM UX aTOMOB.

CTpoeHue BellecTBa: BHU/Jbl XMMHUUYECKOW CBSI3U. THIbI KPUCTa/ITMUECKUX
PelIéTOK, 3aBUCMMOCTh CBOWCTB BelleCTBa OT TUIA KPUCTA/UIMYeCKON PellfTKU U
BU/Ia XMMUUECKOU CBSI3U.

Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHM4ecKux BelecTB. XHUMUUeCKHUe
CBOMCTBA BeILeCTB, OTHOCSLIMXCS K Ppas3/IMUHbIM KjaccaM HeopraHuJeCcKux
COeJJMHeHWH, TeHeTUUeCKasi CBSI3b HEOPraHMYeCKMX BellleCTB.

Knaccudukaiys XuMruyecKUx peakiyii 1o pa3/IMUHbIM TIpU3HaKam (10 YnCTy
M COCTaBy YUacCTBYIOL[MX B peakLWU BEIeCTB, MO TeryioBoMYy >3(deKkry, To
M3MEeHEeHUIO0 CTeTleHel OKHUC/eHUs XUMHUUeCKHUX 3/IEMeHTOB, TI0 0OpaTUMOCTH, T10
y4aCTHI0 KaTanu3aTopa). JK30- U 3HJ0TepMUYeCKre peakliii, TepMOXUMUUeCKHUe
ypaBHEHUS.

[ToHsiTHE O CKOPOCTHM XUMHUeCKod peakiuu. [ToHsaThe 006 oOpaTUMbIX U
HeoOpaTUMBbIX XUMHUUECKHUX peaklusiX. [IoHSTHe O rOMOTeHHBIX M T'eTepPOTreHHBIX
peakiusx. [Ionsatue o katanuse. [IoHATHe 0 XMMHUUYECKOM paBHOBeCHUU. PakTOpHI,
B/IMAIOL[ME HAa CKOPOCTb XWUMHWYECKOW peakLuud W T[0JI0KeHHe XUMHUeCKOro

paBHOBeCHSI.
OKUC/INTE/TbHO-BOCCTAaHOBUTE/TIbHBIE  pDeaKIWM,  JIeKTPOHHBIM  OasaHC
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHOM ~ peakLUH. CocTaBneHue  ypaBHEHUM

OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCIO0Jb30BaHUEM  MeToja
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPOIUTAUECKON AUCCOLMALIMM. DeKTPOIUThI U He3/IeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [AUCCOLMAlMM BelleCTB C pa3/M4YHbIMU BUAMU
xuMHUecKol cBsizu. CrereHb Auccoruanmu. CUmbHBIE U C/labble 3/IeKTPOJTUTHIL.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peakivii MIOHHOTO 0OMeHa,
TOJIHbIE UM COKpall[éHHble HOHHBbIe ypaBHeHUs1 peakiuil. CBoMCTBa KMCJIOT,
OCHOBaHWM U cCojiel B CBeTe TMpeACTaB/leHWH 00 3MeKTPOTUTUYECKOU
aucconuanuu. KauecTBeHHbIe peakliuv Ha UOHKI. [ToHsATHE 0 THPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HaKOMJ/IEHHEe C MOZe/ISIMU KPUCTA/I/TMUeCKUX PeIéTOK HeopraHuueCKUX
Bell[eCTB — MeTa/I/IoB U HeMeTa/yioB (rpaduTa U ajsMasa), C/IOKHBIX BellleCTB
(xyiopygia HaTpusi), UCC/e[JOBaHKEe 3aBUCMMOCTH CKOPOCTH XMMHWYECKOMW peakluu



OT BO3[EeWCTBUSI Ppa3/MUHBIX (HaKTOPOB, UCC/e[OBaHUE 3/IeKTPOIPOBOJHOCTU
pacTBOPOB BeLLeCTB, TIpoliecca [AWCCOLMALMd KHUCJIOT, 1lejioued U Coseu
(BO3MOKHO  MCIOJIb30BaHWE BUZEO0 MaTepyuajioB), T[pPOBe/IeHUe  OIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKKM ~ TIPOTEKaHWs  peaki[dii HOHHOTO  oOMeHa
(obpa3oBaHre ocajka, BblesieHHe Ta3a, oOpa3oBaHWe BOZbl), OIBITOB,
W/UTIOCTPUPYIOLMX ~ TIPUMEPbI  OKUC/IMUTe/TbHO-BOCCTAHOBUTE/IbHBIX  peaklui
(ropeHue, peakiuM pa3/oXKeHUs, COeJJMHEHHs), paclio3HaBaHUe HeopraHWuecKux
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peaklMii Ha UOHbI, pellleHue
9KCIepuMeHTa/IbHbIX 3aJau.

HemeTan/ibl U UX COeATHEHUA

OOmiast  XapakTepucTHKa TajsioreHoB. (Oco0eHHOCTHM CTPOeHUsI aTOMOB,
XapakTepHble cTereHu okuciaeHusi. CTpoeHWe U (PU3nUecKre CBOMCTBA IMPOCThIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3aMMOJeNCTBUEe C MeTa/laMd, HeMmeTa/l/laMH, IliejiouaMu). XJI0POBOJOPOJ,.
ConsHasi KMC/I0Ta, XMMHUUEeCKrWe CBOMCTBa, MOJiyuyeHUe, TipuMeHeHue. [lelicTBUe
XJI0pa U XJIOPOBOZOPOJia Ha OpPraHU3M 4YesioBeKa. BakHeWinne X/OpUAbl U KX
HaxoyKJeHue B TIPUPOJe.

OOb1jasi xapakTepucTuka 37eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble cTereHHd okucieHus. CTpoeHue U ¢u3MUeCcKre CBOMCTBa
TIPOCTBIX BeIeCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPONHbIE MOAU(UKALIMNA KUCIOPOa
U cepbl. XumMuueckrde CcBoucTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusnyeckre U
XUMUYeckre cBorcTBa. OKCHUBI Cepbl Kak MpejCcTaBUTeNM KUCIOTHBIX OKCHU[IOB.
CepHasi KWUC/IOTa, (u3nMueckhe W XUMHYecKWe CBoicTBa (oOImue Kak
Tpe/iCTaBUTe/sI  Kjaacca KWUCJIOT U crieliuduyeckue). XuUMHUUYeCKUe peakiu,
Jie)Kalljie B OCHOBe TIPOMBIIIJIEHHOTO criocoba ToJ/iydyeHHsi CePHOW KHCJIOTHI.
[IpumeHeHue cepHOU KUCIOThI. COJ/IM CEPHOUM KUC/IOThI, KaueCTBeHHasi peakiys Ha
cyibdar-uoH. Haxok/ieHre cepbl U e€ coeJWHEHUNW B MpHpojie. XUMHUECKOoe
3arpsi3HeHUe OKpY’Karolllel cpefibl COelMHEeHUsIMU cepbl (KUC/IOTHBIE JI0XK/H,
3arpsi3HeHHe BO3/lyXa U BOJIOEMOB), CIIOCOOBI ero rpeoTBpall[eHus.

OOb1jasi xapakTepucThka 3/eMeHTOB VA-rpyrmbl. Oco6eHHOCTU CTpOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHs. A30T, paclipocTpaHeHHe B TIPUpOJe,
du3nueckue U XUMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupo/ie. AMMUaK, ero
dur3nUeckue U XuMHUYeCcKre CBOMCTBa, MoyueHre U npuMeHeHue. Cojid aMMOHUS,
ux (r3nUecKre U XMMU4ecKre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakijysi Ha
HMOHBbI aMMOHMS. A30THasl KMCJ/IOTa, eé mojiyueHue, GU3NUecKue U XUMHUUeCKHe
cBoricTBa (0OIMe Kak TMpe/ACTaBUTeNsl Kaacca KUCIOT U creluduyeckue).
Vcrionb3oBaHve HUTPATOB U COJied aMMOHMSI B KaueCTBe MHHepasbHbIX
yaobpeHuii. XumMuueckoe 3arpsi3HeHre OKpYyKarollei cpefibl COeIMHeHHsIMA a30Ta
(KUC/IOTHBIE [IOXKAYW, 3arpsi3HeHWe BO3/AyXa, MOYBbl U BOA0EMOB). Docdop,



a/yloTporniHele Moaudukaimu docdopa, ¢u3nueckue WU XUMUUeCKHe CBOWCTBA.
Oxkcup dhocdopa (V) u dochopHasi KucioTa, (pusnueckre U XuMHUUYeCcKue CBOMCTBa,
nosiyuenue. Mcrnonb3oBaHue ochaToB B KauecTBe MUHEPAIbHBIX Y00peHUH.

O6iast xapakrepuctruka 3meMeHToB [VA-rpymmbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/JeHUsl.  YTJIepofi,  aj/uIOTPOITHbIe
MOAU(UKALIMK, pacnpoCTpaHeHue B Mpupofe, GU3MUYecKre U XUMUUeCKUe
cBoiicTBa. Afcop6iusi. KpyroBopor yriepoza B ripupozie. OKCU/ibl yriaepozia, ux
du3nueckue ¥ XUMHUYECKWe CBOMCTBa, /[IeMCTBHME Ha >KUBble OpraHU3MBbI,
ToJiyueHre W TIpUMeHeHHe. DKOJIoThuuecKre TpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumore3a r1/106a7bHOTO TOTETVIeHHsI K/WMaTa, TapHUKOBBIN
3¢ddekT. YrosbHasi KUCIOTA U €€ COoJM, UX (U3MUYecKre U XMMHUUYeCKue CBOMCTBa,
noayyeHre W TipuMeHeHWe. KauecTBeHHasi peakiusi Ha KapOOHAaT-UOHBI.
Vcrnonib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIIEHHOCTA U CeThCKOM
XO35UCTBeE.

[TepBOHava/bHbIE TIOHATHSI 00 OpraHUYeCKUX BelleCTBax KaK 0 COeIMHeHUSIX
yriepoja (MeTaH, 3TaH, 3TU/IeH, alleTU/IeH, 3TaHoJI, TJIMLEePUH, YKCYCHasl KUCJI0Ta).
[IprpoiHble MCTOUHUKK YIJIEBOAOPOAOB (Yronb, TIPUPOJHbLIA ra3, HedTb),
TIPOJIYKThI UX TepepaboTku (OeH3WH), UX POb B OBITY W TIPOMBIIIEHHOCTH.
[TonsiTvie 0 OMOJIOTHYECKM Ba)KHBIX BellleCTBaX: KHpaxX, Oeskax, yriaeBojax — U Ux
ponuM B JKWM3HU UejioBeKa. MaTepuanibHOe €JUHCTBO OpPraHUYecKux U
HeopraHWYeCcKUX COe/JMHeHHUHN.

KpemHuii, ero Qusnueckue ¥ XHWMUUECKHE CBOMCTBa, II0JlydeHUE W
npumeHeHue. CoeavHeHUs KpeMHMs B rmpupojie. OOiie TipejcTaB/ieHHs 00
okcuzie kpemHus (IV) u kpemHueBoi kucioTe. CUIMKaThl, UX UCIOJ/Ib30BaHUE B
ObITY, B TIPOMBIILIEHHOCTH. BakHellllie CTPOUTe/bHbIE MaTepHuasbl: KepaMHKa,
CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. [Ipo6iemMbl 6e301acHOTO MCITOb30BaHUS
CTPOUTEBHBIX MaTEPUA/IOB B TTOBCEJHEBHOM XKU3HHU.

Xumuueckuii 3Kkcnepumenm:

n3ydeHre 00pa3lloB HeOPraHWYeCKUX BEIeCTB, CBOWCTB COJISTHON KHCJIOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakKlid Ha X/JI0PU-MOHbI U HaO/MIo/leHre TIPU3HAKOB
WX TIPOTeKaHUs, OIbIThbl, OTpakaroiue (pu3nueckrue U XUMHUYECKWe CBOWCTBa
rajJloreHOB M UX COeJlMHeHUi (BO3MOJKHO WCII0/Ib30BaHUE BHleOMaTepuaioB),
O3HaKOMJIeHHe C oOpa3ljaMu X/J0pHOB (TajJoreHU/IOB), O3HAKOMJIEHHE C
obOpasijamMu  ceppl W €€  coeJuHEHUSIMH  (BO3MOXHO  MCIIO/b30BaHUe
BH/leoMaTepuasoB), HabmoieHre ripolecca oOyraMBaHUs caxapa o/ JelCTBUeM
KOHIIEHTPUPDOBAHHOW CEepHOM KHUC/IOTbI, U3yueHHWe XUMHUUeCKUX CBOWCTB
pa30aBIeHHOM CepHOI KHMC/IOThI, IIPOBe/IEHHe KaueCTBeHHOM peaki[uy Ha Cy/bdaT-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHM a30Ta, ¢ochopa U HUX COeJWHEHUW (BO3MOKHO MCIOJb30BaHUE



BH/leOMaTepHuasioB), oOpa3ijamMu a30THBIX U (ocPOpHBIX yA00peHui, MoyueHue,
cobupaHve, paclio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHaka, TMpOBefieHue
KaueCTBEHHbIX peakl[Mi Ha MOH aMMOHHUS U (ocaT-uoOH U U3ydyeHHe NMPU3HAKOB
VX MPOTEKaHWsl, B3aUMO/JIeUCTBHE KOHL|EHTPUPOBAaHHOM a30THOU KMCJIOThI C MeJIbIO
(BO3MOXKHO WCI0J/Ib30BaHe BHU/IeOMaTepUasoB), H3y4deHue Mo/esen
KPUCTa/UIMUeCKUX PpeLIETOK anmasa, rpadura, (Qy/iepeHa, O3HAKOMJIEHUE C
MpoL[ecCOM  aZicopOLMy pacTBOPEHHBIX BeIeCTB aKTUBHUPOBAHHBIM YIJIEM W
yCTPONCTBOM IPOTHBOrasa, roJjiyueHue, cobrpaHue, pacrio3HaBaHUe U U3ydyeHHe
CBOWCTB YTJIEKHCJIOTO Tra3a, MpOBe/ieHre KaueCTBeHHBbIX peakiii Ha KapOoHaT U
CU/IMKaT-UOHbl U U3yueHWe I[IPU3HAKOB UX IIPOTEKAaHWs, O3HaKOMJIeHue C
MPOAYKI[Med CUIMKAaTHOM MPOMBIIIJIEHHOCTH, pellleHhe 3SKCIepUMeHTa/IbHbIX
3a/1au no TeMe «BakHel1I1Me HeMeTal/Ibl U UX COeJUHEHUSI».

MeTta//1bl ¥ MX COeUHEHUS

OOb11jasi XapaKTepruCTUKa XUMUUECKHUX 37IeMEHTOB — MeTa/IJIOB Ha OCHOBaHUM
X TionoXeHUsi B Ilepuoaudeckod cucTeMe XUMUUeCKUx 3nemeHToB /[I. W.
MengeneeBa 1 cTpoeHuss atToMoB. CTpoeHre MeTas/ioB. MeTtayivueckass CBsI3b U
MeTa//TMyecKasi  KpPUCTa/UIMuecKass  peliéTKa.  JJIeKTPOXUMUYECKUM  psif
HampsDKeHu# MeTasiioB. @U3nyeckre U XMMUUeCKWe CBOMCTBa MeTas/uioB. OOiiue
criocoObl TosyyeHUss MeTanaoB. [loHATHEe O KOpPpPO3UM MeTasjloB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CrulaBbl (CTajib, UYTYH, AHOPaTFOMUHUM,
OpoH3a) 1 X MpUMeHeHNe B OBITY U TTPOMBIIILJIEHHOCTH.

[[TesiouHble MeTasuibl: TIO/I0KeHWe B [leprogrueckon cUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHWe B TIpUPOJe.
du3nuecKkde U XMMHUUYeCKUe CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U
TUAPOKCUABI HATpusg W Ka/mda. [IpuMeHeHue 11e/IOUHBIX MeTa/uIOB U UX
CcoeIMHEeHUH.

[[lesioyHO3eMe/ibHBIE MeTa//Ibl MarHUM W Ka/lbLUK: TI0JIO)KEHHWe B
[Tepuoauueckor cucteMe xumuueckux snemMeHToB . . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOXX/IeHWe B Tipupoe. Prsnueckre U XUMUYeCKre CBOMCTBA MarHus
U Kajablus. BakHelillive coeivHeHUs] KanbLusi (OKCHA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.

AmroMUHHN: TI0JI0>KeHHe B [leproueckon cucteMe XMMUUECKUX 371eEMEHTOB
. W. MenpeneeBa, CTpoeHWe aTOMa, HaXOXJeHWe B rpupoze. dusnyeckue u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHbIe CBOKWCTBA OKCHJA Y TUAPOKCH/A
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckon cucteMe XUMHUYeCKUX 371emMeHTOB [1.
N. MenzeneeBa, cTpoeHue artoma, HaxoxjeHue B Iipupoge. dDusryeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THAPOKCH/IBI U couu Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHeE.



Xumuueckuii 3KcnepumeHm:

O3HaKOMJIeHHWe C o0pa3llaMd MeTa/yIOB U CIVIaBOB, UX (U3NUYECKUMU
CBOMCTBaMH, W3yueHHe pe3yJIbTaTOB KOPPO3MM  MeTa/yiIoB  (BO3MOXXKHO
WCTIO/b30BaHUe BH/leOMaTepuasoB), OCOOeHHOCTel B3aMMO/IEHCTBUS OKCH/A
KaJbllisi WM HaTpusi C BOJIOM (BO3MOJKHO WCIOJ/Ib30BaHWe BHleOMaTepHasioB),
VCC/Ie[JOBaHe CBOMCTB >KECTKOW BOJbI, MpOLiecca FOPeHUs Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/Ib30BaHWE  BH/IEOMAaTepuasioB), TIPU3HAKOB MPOTEKaHHUS
KaueCTBEHHBbIX peakl[Md Ha WOHbI: MarHusi, Kajblys, aTlOMUHUS, L[MHKA, KeJje3a
(IT) u xxene3a (III), megu (II), HabmrOZEHME W OMHCAHHE TIPOL[ECCOB OKPAIIMBaHMSI
IJIaMeHW WOHAaMU HAaTpus, Kajusg W Kaiblusi (BO3MOXXHO WCII0/Ib30BaHUE
BH/leOMaTEPUAJIOB), UCC/IeJOBaHe aM(POTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIePUMEHTAa/IbHBIX 3a/iau Mo Teme «BakHeUime
MeTaJl/Tbl U UX COeVHEHUS».

XuMMA U OKpY)Kawllas cpeaa

BewjectBa M Marepuanbl B MOBCEIHEBHOW >XM3HU 4YesioBeKa. besomacHoe
HCTI0/Tb30BaHte BeI[eCTB U XUMUUECKHUX peaki[uii B ObITy. lepBast TIOMOIIb TIpH
XMMUUECKUX 0’KOTaX U OTPaBJIEHUSIX.

XrMHUeCcKoe 3arpsi3HeHWe OKpY>Katollel cpefbl (TipefesibHasi JOMyCTAMast
KOHLIeHTpalLus BelllecTB, fajee — [1/1K). Poib XUMuM B pellieHUM 3KOJI0THYeCKUX
nipobJiem.

XumuuecKuil 3Kcnepumenm:

n3ydyeHre 00Opasli0OB MaTepuasioB (CTEK/O, CTUIaBbl METa/IOB, TMOJIMMepHbIe
MaTepuaJibl).

Mesicnpeomemmble cesizu

Peanuzanys MexnpeIMeTHBIX CBSI3eld TMPU M3YYeHMU XUMHUU B 9 Kjacce
OCYILIeCTB/ISIETCS Uepe3 UCIOAb30BaHMEe KakK OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAeNbHBIX Mpe/IMEeTOB
eCTeCTBEHHO-HAyYHOI'0 LIUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHsi, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/e/TMpOBaHue, W3MepeHue, MOJe/b, SiBJieHUe, TapHUKOBBIU
3¢ (}eKT, TeXHOJIOTUs, MaTepHaJIbI.

du3nKa: MaTepusi, aTrOM, 53JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW[J,
V30TOIbl, PaJUO0aKTUBHOCTb, MOJIEKYJa, SJIEKTPUYEeCKWW 3apsi, MPOBOJHHUKH,
MOJIyTIPOBOJITHUKY,  AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, O00BEM,
arperaTHOe COCTOSIHME BeLeCTBa, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTa//IAYeCKast
pelléTKa, CIijiaBbl, (U3MUecKre BeIUUUHbI, eJMHULIbI U3MepeHUsi, KOCMUYecKoe
TIPOCTPAHCTBO, IIaHETHI, 3BE37b1, CoJHLIe.



Buosnorusi: ¢dotocuHTe3, gbixaHue, Ouocdepa, sKocucTeMa, MUHepasbHbIe
yZ00peHusi, MUKPO3/IeMeHTbI, MaKp03/leMeHThI, ITUTaTe/bHbIe BelljecTBa.

leorpadus: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
T0Jie3HbIe UCKOIaeMble, TOTJIMBO, BOJHbIE PeCYPChI.



INTAHUPYEMBIE 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 OOydeHUsT XMMHU B €AWHCTBEe yueOHOU H
BOCTIMTaTeTbHOMW /1eATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMA W IYXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, IIPUHATHIMH B
oOIjecTBe TpaBWIaMd W HOPMaMHU TIOBeJeHHSI U CIIOCOOCTBYIOT TIpolieccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alUN 00yYaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHUBHBLIX I1[€HHOCTHBIX OpHEHTAl[uid |
pacivpeHye OrbITa JAesiTeTbHOCTA Ha eé OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) naTpHOTHUYECKOT0 BOCTIUTAHHUA:

1[eHHOCTHOTO OTHOIIIEHUSI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY HaC/leJui0, TIOHMMaHMs 3HAUeHHSI XUMHUYECKOW HAyKH B JKU3HH
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH B/IaJleTh JOCTOBEpHOM WHGbOpMalei o
TIEePeJIOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00II[eCTBa;

2) rpaXkJJaHCKOT0 BOCITUTAHMSA:

TIpe/iCTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBH/IAX MEXKIUUHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
Mojie3Hor,  yueOHOUCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JPYrUX  BUJax
JesTeTlbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOH JesTeNbHOCTU IIPH
BLITIOJIHEHUM yueOHBIX, TI03HaBaTebHBIX 3a/lay, BBIMOJHEHUNA XUMHUYECKHUX
9KCTIEPUMEHTOB, CO3/IJaHUH yueOHBIX TIPOEKTOB, CTPEMJ/IEHUS K B3aMMOITIOHUMAaHHIO
W B3aUMOIIOMOII[M B TIpoljecce 3TOW yueOHOW JesiTeIbHOCTH, TOTOBHOCTH
OLIeHMBAThb CBOE TIOBeJEHHWE M TIOCTYIIKKM CBOMX TOBApHIEH C TIO3ULUU
HPABCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUS TTOC/IeICTBUM TTOCTYTIKOB,;

3) IleHHOCTH HayYHOT'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/eHNs] O BeI[eCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY VPOBHIO pa3BHUTHSI HAYKHM U COCTaBJISIOIIVE
OCHOBY /11 TIOHMMaHHsI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOZBI, B3aWMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O POIM XMMHH B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

103HaBaTe/IbHbIe MOTHBLI, HallpaBJIeHHbIE Ha TMOTyUYeHHe HOBBIX 3HAaHUM TI0
XUMUHU, Heobxoaumble Ay 0ObsICHEHHS HaO/IOfaeMbIX TIPOL[ECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHOM W UMTATehCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, JiH0O03HATENbHOCTh, TOTOBHOCTb U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTW W YPOBHS O0OyueHHs B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J»KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KHW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusITHe BpeAHbIX NpUBbIYeK (YroTpebsieHus aKOT0/Isl, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHNsT TIpaBWI  0e30MacHOCTU TIpU  OOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPaKTUUeCKOMY U3yueHHI0 podeccuil U TpyJa pa3IM4HOro poza,
yBakKeHHe K TPy/ly W pe3y/bTaTaM TPY/IOBOH JesTelbHOCTH, B TOM UMC/Ie Ha
OCHOBE TPUMEHEHHs TIPeJIMEeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTIbHOM TPaeKTOPHH TPOJ0/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
»KU3HU Ha 3emsie, OCHOBe eé CyIll[eCTBOBaHUs], TOHUMaHUe 1L[eHHOCTH 3[IJ0pPOBOT0 U
6e3omacHoro obpas3a J»KU3HHM, OTBETCTBEHHOE OTHOILLEHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBejeHusI TpY paboTe C BellleCTBaMU, a TAK)XKe B CUTYaLIUsX,
YTPOXKarOIIUX 3/J0POBBIO U >KU3HU JIHOJiel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY’Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KyJIbTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TIyTeM WX pellleHusl MOCPeJiCTBOM MeTOZI0B XMMUH,
9KO0JIOTMYECKOT0 MBIIILJIeHUs], YMeHUs pyKOBO/ICTBOBAThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarnpeMeTHbIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMbIe IS
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIO/Tb3YIOTCSI B €CTeCTBEeHHO-HAyUYHbIX yUeOHBbIX MpeAMeTax M I03BOJISIFOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATH Tpe/CTaB/IeHUe O LieJIOCTHOU



HayYyHOW KapTHHe MHpa, ¥ YHUBepCa/lbHble yueOHbIe [elCTBUS (IT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/lsTHBHbIE), KOTOpble 00ecrieunBaiOT (OPMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAHUPOBAHHIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUSI HWCIIO0Mbh30BaTh TMPUEMBI JIOTUUECKOTO MBbIIIJIEHUsS] TIPU OCBOEHUU
3HaHUM: PAcKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJENSTh UX XapaKTepHbIe
NIPU3HAKY, yCTAHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOH30BaTh
TIOHSATUS /1J1s1 0ObSICHEHHs OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [T KIacCU(PUKAIIUM XMMHYECKHUX Bell[eCTB U XUMUUYECKUX PpeakIiui,
yCTaHAB/WBaTh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OO0BEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHATb B TIpollecce TIO3HaHUSI TOHATUS (TIpefiIMeTHbie W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/e/i1, UCT0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MpPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMUUECKOM peaki[uu — IMpHU pellleHUH yueOHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
3TUX MO/Ie/IbHbIX TpeJCTaBIeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0ObEKTOB — XUMHUUECKUX BEIIeCTB ¥ XMMUUECKUX Peaki[ui,
BbISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[]ICTBEHHbIe  CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX TPOL[eCcCax U SIBJIeHUSIX.

Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
MO3HAHWS, a Takke B KaueCTBe OCHOBBI /i1 (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CY)KIeHUH;

nproOpeTeHWe OMbITa I10 IJIAHUPOBAHHWIO, OpraHU3alldd W IIPOBEJI€HUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €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 uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIONy/IsIpHasi  MTepaTypa XWMWUYECKOTO COZlep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBATh TMPOTUBOPEUMBYIO U
He/JJOCTOBEPHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAIL[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 3a/layu OMNpe/ie/IEHHOTO THUIIa, pUobpeTeHre OrbiTa B
00/acTd  WCMONMB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/JIbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOpPMaLA U
WJUTIOCTPUPOBaTh pelllaeMble 3a/laud  HeCJI0)KHbIMA CXeMaMH, [JuarpaMmamu,
apyrumu hopMamu rpadyk U UX KOMOWHAIUSIMU;

yMeHWe UCTOoJb30BaTh M aHaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM /lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJIHOU
cpeJpbl.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe yueOHbIe JeHCTBHUSA:

yMeHUsI 3a/laBaThb BOIPOCHI (B XOJle Auasora U (WId) JUCKYCCUH) TIO
cyliecTBy  oOcykgaemoll  Tembl, (OpPMYJUPOBaTb CBOU  TIpeJJI0XKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/ibTaThl  I103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX UM TIMCbMEHHBIX TeKCTaxX; JejaTh IIpe3eHTalUio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYEeCKOro SKCriepuMeHTa (/1abopaTOpPHOTO OIbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUss y4eOHOro COTpPyAHHAYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HAaBaTeJIbLHOM U MCC/Ie[iOBAaTeIbCKOM  JesiTeIbHOCTU  TIPU  pellleHuH
BO3HUKAIIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTepecoB U COrJlaCOBaHUS
no3urk (06Cy>xaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIe IITYPMbI», KOODPAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OINpeJie/ieHe KPUTEpHEeB 110 OlleHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaiTHBHBbIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITE/IbHO OIpeJe/isiTh Lie/id JesTebHOCTH, IIaHWPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Harbosee 3deKTHBHBIE CTIOCOOBI peIeHus YueOHbIX U
Mo3HaBaTe/IbHbIX 3aJjady, CaMOCTOSITE/IbHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbI aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHul € YU4ETOM
TIOJTyueHus] HOBBIX 3HaHWU 00 M3yuaemMbIXx 0OBEKTaxX — Bell[eCTBaX U peaklusXx,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW Lie/v, yMeHHe
WCI0JTb30BaTh U aHA/IM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3aJlaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHON paboueil TporpamMmMmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaroIMMUCS HayuHble 3HAHWS, YMEHUsI U CIOCOOBI



JercTBUM, crenuduueckue Iy TpeIMeTHOH 00/acTé  «XUMHS», BUJBI
JleATeJIbHOCTU [0  TIOJlyUeHWUH0 HOBOTO  3HAHHWA, €ro WHTeprnpeTaluuy,
ripeoOpa30BaHKUIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 9 Kjiacce rpeiMeTHbIe pe3y/bTaThbl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:

e pAacKpbIBaTb CMBICJI OCHOBHBIX XWUMWYECKUX [IOHATUM: XUMUYECKHUMU
3JIeMeHT, aTOM, MOJeKyJa, WOH, KaTHOH, aHWOH, IPOCTOe BelleCTBo,
CJIOXKHOE BeIlleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULIATEbHOCTb, CTeleHb
OKHUCJIeHUs, XMMUYecKasl peakiusi, XuMuJecKasi CBsi3b, TeTIOBON 3(deKT
peakiuv, MOJb, MOJIApDHBIA  00BEM, pacTBOp,  3JEKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIUTUYEeCKass [JUCCOLMALUs, peakl[id WOHHOTO
oOMeHa, KaTajqu3aTop, XUMHYeCcKoe paBHOBecHe, o0OpaTUMble U
HeoOpaTUMble peakI[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b, OKUC/IE€HWEe W  BOCCTaHOBJIEHME,
a/uioTponusi, am(OTepHOCTh, XMMHUUeCKasi CBS3b (KOBa/ieHTHasi, UOHHasl,
MeTaj/ulhueckKasi), KpUCTa//IMJyecKas pelIéTka, KOpPpO3usi MeTasl/oB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TIpefesbHO [IOIMyCTUMast
koHuUeHTpauus [TJK Bemjectsa;

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

e WCMO0JIb30BaTh XUMMUYECKYH0 CHUMBOJIUKY [ COCTaBjaeHusi (popmy
BEILeCTB U YPAaBHEHUH XMMUYECKUX PeaKLuM;

e OMpe/ie/iATh BaJIEGHTHOCTb U CTeNeHb OKUC/IEeHUSI XUMUUECKHX 37IEMEHTOB B
COeIMHEHUSAX Ppa3/IMYHOrO0 COCTaBa, MPUHAJJ/IEXKHOCTh BeIeCTB K
orpeJe/éHHOMY K/acCy COeJuHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHAasi, MeTa/yidueckas) B HeOpraHhuyecKux
COeIMHEHUSX, 3apsij, UOHA TI0 XMUMUUeCKOW (opmyJie, XapakTep Cpefibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYeCKUX COeJIMHeHWH, TUIl KPUCTa/UTMueCKOn
PEIETKY KOHKPeTHOT'O BEIeCTBa;

e packpeiBaTb CMbIC/ [lepuoanueckoro 3akoHa [I. M. MeHpaeneeBa u
JIeMOHCTPHUPOBaTh €ro TOHMMAaHWe: OIKMCbIBaTh M XapaKTepH30BaTh
TabmmuHyto dopmy Ileproguueckoil CUCTEMbl XUMHUUYECKHX 3/IEMEHTOB:
pa3nuuaTh ITIOHSATHS «T/aBHasg ToArpyrmia (A-rpynma)» M «11obouHast
noarpynna (b-rpynma)», manbie ¥ Gosbliie TMepUObl, COOTHOCUTH
o003HaueHWsi, KOTOpble HMEKTCSI B TepUoAUYecKOr Tabnule, C
UYUC/IOBBIMM ~ XapAaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XWMHWYECKHUX
3jieMeHTOB (COCTaB W 3apsAj] sifpa, o0Iiee UYHC/IO 3/IEKTPOHOB U
pacripefiejieHMe UX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IHe
3aKOHOMEPHOCTU B M3MEHEHWU CBOMCTB 3/IEMEHTOB U WX COeUHEHUU B



Tripefiesiax MaJibIX MepPUO/IOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(PULIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeOpraHu4yeckue BellecTBa,
XUMHUUeCKWe peakiuu (M0 YMC/ly U COCTaBy YYacCTBYIOLIMX B peakLyu
Bell[eCTB, MO Ter0BoMYy 3(¢deKTy, M0 M3MeHeHUI0 CTereHeill OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe U crieluduueckre XUMUUECKHUe
CBOMCTBA TIPOCTBIX W CJIOXKHBIX BeIIeCTB, TIOATBEP)KJasi OIHCaHUe
TpUMepaMu  MOJIEKYJISIDHbIX W WOHHBIX YpaBHEHHM COOTBETCTBYHOIIUX
XMMUYECKUX peaKLini;

COCTaB/ISITh  YPaBHEHUsI  3/IEKTPOJIMTUUYECKOW AUCCOLMALIMU  KUCJIOT,
1esioueli U CcoJield, MoJiHble U COKpallléHHble YpaBHEHUs peakl[iii MIOHHOTO
oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIIINX CyIleCTBOBaHHE
reHeTUUeCKOU CBSI3W MeK/y BellleCTBaMM Pa3/IMUHbIX K/1aCCOB;
PacKpbIBaTh CYIIHOCTb OKUCJIUTE/IbHO-BOCCTAHOBUTE/bHBIX — peaKLyi
TOCPe/ICTBOM COCTaBJ/IeHUSs 3JIEKTPOHHOTO OasaHca 3TUX peakLvi;
TIPOTHO3MPOBAaTh CBOMCTBA BeIECTB B 3aBUCUMOCTH OT MX CTPOEHWS,
BO3MOJKHOCTM TIDOTEKaHUs XMMHUUYECKUX T[peBpallleHuil B Pa3/IUuYHbIX
yCJIOBUSIX;

BbIUMC/ISITh  OTHOCUTE/IbHYIO MOJIEKY/ISIPHYI0 W MOJISIDHYIO  MacChl
Bell[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jemMeHTa 1o (opmysie
Coe/JMHEHNs], MaCCOBYIO [IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PaCUYEThl
10 YPaBHEHUI0 XMMUUeCKOW peakLuu;

cob/ofaTh  TIpaBWIa  T0/Ib30BaHUS ~ XUMWYECKOW  TMOCyJod |
nabopaTopHbIM 000py/I0BaHMEM, a TakKe IIpaBUa OOpaleHusi C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA TI0 BBINIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJlyUeHHI0 W COOMpaHHIo
ra3o00pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIOTO ras3a);

MPOBOJIUTh  peaklyW, T[OATBEp)KJarollie  KauyeCTBEHHBbIM  COCTaB
Pa3/MYHBIX BeIeCTB: Paclio3HaBaTh OMbBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauj-, KapboHat-, docdat-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,
KaTHOHbl aMMOHUSI U MOHBI M3yUYeHHBbIX METa/yIOB, MPUCYTCTBYIOIIUE B
BO/IHBIX PaCTBOpax HeOPraHUUeCKUX Bell[eCTB;

TIPUMEHSITh OCHOBHBIE Olepalyd MbIC/IUTE/bHON JesiTe/lbHOCTU — aHaJu3
W CUHTe3, CcpaBHeHMWe, 0000ileHWe, CUCTeMaTH3allUl0, BbIsIB/IEHHE
TIPUUMHHO-C/IE/ICTBEHHBIX CBsi3eld — [/ U3yueHUsi CBOWMCTB BelleCTB U
XUMUYECKHUX peakldid, eCTeCTBeHHO-HayuHble MeTOZbl TI03HaHUSI —
Hab/to/leHre, U3MepeHre, MoOJeMpOBaHue, SKCIiepUMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHNYECKOE IVNTAHNPOBAHUE

Le/1eBBIM TTPUOPUTETOM SIBJISIETCSI CO3/IaHUe 01arONPUATHBIX YCIOBUM /I PA3BUTHS COIL[UA/IbHO 3HAUMMBIX OTHOIIIEHUH IIIKOJTbHUKOB U
rpeXx/ie BCero LeHHOCTHBIX OTHOLLIEHUM:

1) K CeMbe KaK I'JTaBHOU OIope B )KU3HH Ue/IOBEKA U UICTOUHUKY €ro CHACThA;

2) K Tpyly KaK OCHOBHOMY CITOCOOY /JOCTH>KeHUSI )KU3HeHHOTo 6/1arornosyurs uesioBeka, 3ajioTy ero yCIelHoro mpogeccrioHaabHOTro
CaMooTIpe/ie/IeHusT U OLYII[eHUs yBepeHHOCTU B 3aBTPALIIHEM [IHE;

3) Kk cBoemy OTeuecTBy, CBOei Manoii 1 60sbli0l PojuHe Kak MecTy, B KOTOPOM UesIoBeK BbIPOC U M03HaJl TiepBble PaJloCTH U Hey/jauw,
KOTOpasi 3aBelllaHa eMy Tpe/KaM{ U KOTOPYIO HY)KHO obeperaTb;

4) K IIpUpoe KaK UCTOYHHKY KWU3HHU Hd 3eme, OCHOBE CaMOro ee CyIieCTBOBAHMA, Hyma}omeﬁ(:ﬂ B 3alliydTe U IIOCTOAHHOM BHHMMAHKH CO
CTOPOHBI UeJIOBEKA;

5) K MUpY Kak IJIaBHOMY MPUHLIUITY YeJIOBeueCKOro OOIIeXUTHS, YCIIOBHIO KPETTKOU APY>KObI, HalTa)KWBaHHUS OTHOIIEHUH C KOJJIeraMy o
pabore B OyayiiemM u co3jaHus 61aronpusTHOTO0 MUKPOK/IMIMAaTa B CBOei COOCTBEHHOU CeMbe;

6) K 3HaHWSIM KaK MHTe/JIEKTYallbHOMY pecypcy, obecrieurBaroiiemMy Oy yliiee uesioBeka, Kak pe3y/bTaTy KpPOIOT/IMBOTO, HO YBJIEKAaTeTbHOTO
y4ueOHOTr0 TPYy/ia;

7) K KYJIbTYp€ KdK JYXOBHOMY 601"aTCTBy 06H_[6CTBa U BAXKHOMY YC/IOBUIO OLIYIIE€HHSA 4e/JIOBEKOM IMOJJIHOTHI HpO)KHBaeMOﬁ JKU3HH, KOTOpOe
Ad0T eMy UTeHHue, My3biKd, UCKYCCTBO, Te€dTP, TBODUYECKOE CAMOBBIDA>KEHUE;

8) K 3/10POBBIO KaK 3aJI0Ty [JOJITOM M aKTUBHOM )KM3HU UeI0BeKa, ero XOpoIiero HaCTpOeH!s ¥ ONTHMHUCTUYHOTO B3TJIsi/la Ha MUD;

9) K OKpY’KaroIUM JIFO/IM Kak 06e3yC/IOBHOM 1 abCOMFOTHOM 1[eHHOCTH, KaK PaBHOMPABHBIM COLMAIBHBIM MMTapTHEPaM, C KOTOPBIMHU
HeoOX0/IMMO BbICTPAUBaTh 100poyKeaTe/TbHbIE ¥ B3aUMOTIOAIeP/KUBAOIIMe OTHOIIIEHHS, /Jafollyie Ye/loBeKY paioCcTb OOIeHuUs 1
TI03BOJISTFOIIME M30eraTb YyBCTBAa OIMHOUECTBA;

10) kK camuM cebe Kak X03sieBaM CBOeH Cy/b0ObI, CaMOOTIPe e ISTFOIUMCS M CAaMOPeaTu3yOLMMCS TMUHOCTSIM, OTBEUAROILI[M 3a CBOE
cobcTBeHHOE Oyaylee.



9 KV/IACC

KosmmuecTBO uacoB J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (iudposBbie)
Ne n/nn KoHTpo/1bHBI IIpakTHYeckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchl
Pa3pen 1. BemjecTtBo U XuMH4yecKue peaknuu
11 [ToBTOpEHMe U yriybOeHre 3HAaHUH c 1 bubmoteka LIOK
’ OCHOBHBIX pa3/e/oB Kypca 8 Kacca https://m.edsoo.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubnuoreka LIOK
| peakiuii https:/m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLaLs. 3 1 1 bubnuoreka IIOK
' XuMHUecKue peakliii B paCcTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeiUHEHMS
51 OO0111ast XapaKTepUCTHKA XUMUYECKIX 4 1 Bubmioreka IJOK
' s1eMeHTOB VIIA-rpymrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTUKa XUMUYECKIX
2.2 snemeHTOB VIA-rpymmsl. Cepa u eé 6 bubmmotexa OK
' Py - eP https://m.edsoo.ru/7f41a636
COeIMHeHUst
OO0111ast XxapaKTepUCTUKa XMMUYEeCKUX
2.3 snemeHToB VA-rpynmnbl. A3oT, hocdhop u ux 7 1 bubmorexa [JOK
| PymHBL. ’ P https://m.edsoo.ru/7f41a636
CoeIMHeHUst
OO0111as1 XapaKTePUCTUKA XUMUUECKUX
24 snemMeHTOB IVA-rpynmnsl. Yriepos v 8 1 2 Bubmiorexa [JOK
. o by ] POA https://m.edsoo.ru/7f41a636
KPeMHHUU U UX COeIMHeHUs!




WTtoro no pasgeny

25

Pa3zpen 3. MeTaaibl U HX COeJMHEHHA

. bubnuoreka IIOK
3.1 Obuue cBoiiCTBa MeTanI0B 4 https://m.edsoo.ru/7f41a636
. bubmioreka LJOK
3.2 BaykHeiile MeTalibl U UX COeIMHEHUS 16 https://m.edsoo.rw/7f41a636
Wtoro no pa3peny 20
Pa3pgen 4. Xumus 4 okpyxawujas cpeja
4.1 BemjectBa 1 MaTepuasbl B XKU3HU YesiOBEKa 3 Bubmorexa IOK
) 1 p https://m.edsoo.ru/7f41a636
Wtoro 1o pa3zeny 3
Pe3epBHOe Bpemsi 3 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVNIAHNPOBAHUE

9 K/IACC
KomuecTBo yacoB JJIEKTPOHHBIE
nudpoBbIe
Nen/m | Tema ypoka KoutposbHbie | [IpakTuuecku
Bcero o0pa3oBaTe/IbHbIE
padoThI e paboTbI
pecypchl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 cucTeMa XMMHYeCcKux 3/1eMeHToB 1. U 1 Bubmorexa [IOK
o https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB
i bubmoteka LIOK
2 XVMUUYeCKHX 3/IEMEHTOB IePBbIX TPEX 1
https://m.edsoo.ru/00adb6b6
[1epro/i0B
3 Knaccudukarysi 1 HoMeHK/IaTypa 1 bubnuoreka LIOK
HeopraHuyecKuXx BelecTs https://m.edsoo.ru/00adb7e2
4 Buibl XMMHUUeCKOU CBSI3U U TUIIBI 1 bubnuoreka LIOK
KPUCTA/VIMYeCKUX PerléToK https://m.edsoo.ru/00adbac6
KontposeHast pabota Nel 1o Teme
5) «[ToBTOpEHUe u yriybaeHre 3HaHUN 1 1
OCHOBHBIX pa3ziesioB Kypca 8 Knacca»
6 Knaccudukariys XuMruuecKux peakiyi 1o 1 bubmoreka LIOK
pas3IUyYHbIM IpHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUECKOU peaKLvH.
7 [ToHsATME O TOMOreHHBIX U FeTepPOreHHbIX 1 Bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaxkLusax
8 [ToHATHE 0O XUMUUYECKOM paBHOBECUH. 1 bubmoreka LIOK

@DakKTOpBl, BAUSIOLLME Ha CKOPOCTh
XUMHYECKOHN peakl[uM U N0JI0XKeH e

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




XUMHNYECKOI'o paBHOBeCHUA

9 OKUC/IUTe/IBHO-BOCCTaHOBUTE/IbHbIE bubmoteka LIOK
peakLuu https://m.edsoo.ru/00adcade

10 Teopust 3/1eKTPOTUTUUECKOW JUCCOLUALUH. bubmoteka LIOK
CwibHble U c/1abble 37IeKTPOTATHI https://m.edsoo.ru/00adcd68

11 WonHble ypaBHEeHUS peaKLIvi Brbmorexa OK

yp peaxh https://m.edsoo.ru/00add448
XuMHUeCKre CBOMCTBA KUC/IOT U OCHOBAHUM
12 B CBETe Mpe/|CTaB/IeHui 00 Bubmorexa [JOK
peA . https://m.edsoo.ru/00add5d8
371eKTPOJIMTUYECKOM JUCCOLUALINU
XUMHUUeCKre CBOMCTBA COJIel B CBeTe
13 MpeZiCTaBAeHui 00 371eKTPOIUTHUECKOM Brbmorexa OK
peA P https://m.edsoo.ru/00add8b2
JCCoLMalin
14 ITonsiTve o ruApo/IM3e CoJiei Brbmorexa OK
AP https://m.edsoo.ru/00add9d4
bubmoreka LIOK
15 O06o00611IeHre ¥ CHCTeMaTH3alys 3HaHUH
U—I H https://m.edsoo.ru/00addd1?2

16 [MpakTrueckast pabota Ne 1. «Pemienve bubmoteka LIOK
9KCIIepUMEeHTaJ/IbHbIX 3a/1au» https://m.edsoo.ru/00addbfa
KonTponbHas pabota Ne2 110 Teme

17 «IDNEeKTPOIUTHYeCKasl IUCCOLAALHS Brbmorexa OK

P A AL https://m.edsoo.ru/00addec0
XrMHUUeCKHe peakjui B PaCTBOpax»

18 OO0111as1 XapaKTepPUCTHKA raJIoreHOB. bubmioreka LJOK
XuMuHYeckre CBOMCTBA Ha MpUMepe XJiopa https://m.edsoo.ru/00addfe2
XnopoBozopo. CossiHasi KUC/IOTa,

19 XI/IMII;‘JECI’?I/IE CgoﬁCTBa oyuyeHue Brbmorexa LIOK

’ y ’ https://m.edsoo.ru/00ade104
MpYMeHeHHe
20 I[MpakTrueckas pabota Ne 2 1o Teme Bbubmoteka LIOK




«[TonyyeHue COJITHOM KUC/IOTBI, U3yUeHHe
eé CBOUCTB»

https://m.edsoo.ru/00ade348

Brrunicnenus mo YPAaBHEHUAM XUMHYECKUX

bubmoreka IIOK

21 eakLuii, ec/ii OJIVH 13 peareHToB JaH B
beaxh A P A https://m.edsoo.ru/00ade488
130BITKe
2 OO0111as XxapakTepyCTHKa 371eMeHTOB VIA- bubmoreka LIOK
CPYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(HUKALIUU CEPBI.
P A . N P N bubmoteka LIOK
23 HaxoxzeHuve cepbl U eé coejJHeHUI B
N https://m.edsoo.ru/00ade64a
npupojie. XuMHU4YeCcKre CBOKWCTBA Cepbl
24 CepoBojopofi, CTpoeHUe, (hr3nueckre u bubmiorteka LJOK
XUMHUUeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Okcugp! cepbl. CepHasi KUC/IOTa,
25 (dbusnueckre ¥ XMMHUYeCcKre CBONCTBA Bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMHUUecKre peaklyy, Jekalljie B OCHOBe
%6 TIPOMBIIILJIEHHOT'O CII0Co0a MoTyYeHust bubmoreka IIOK
CepHOM KUC/IOTbl. XMMUYeCKoe 3arpsi3HeHHue bttps://m.edsoo.ru/00adec8a
OKpY>Katollleld cpe/ibl COeIMHEeHUSIMU CepPbI
97 BoIuriciieHre MacCcoBOM /1011 BbIXO/a bubmoreka [IOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKa 371eMeHTOB VA-
)8 rpynmsl. A30T, pacripoCTpaHeHue B bubmmoreka LIOK
npupoje, ¢prsnyeckre U XuMUUecKue https://m.edsoo.ru/00adeea6
CBOMCTBA
79 AMMHUak, ero ¢pusnueckre U XuMuyeckue bubmoteka LIOK
CBOMCTBA, NOJIyYeHUe U NpYMeHeHHe https://m.edsoo.ru/00adf004
30 [TpakTrueckast pabora Ne 3 110 Teme bubmoteka LIOK




«[TonyyeHre aMMHaKa, U3yueHue ero
CBOMCTB»

https://m.edsoo.ru/00adf180

A30THasi KUC/IOTa, eé pu3ndeckre U

bubmoteka LIOK

31
XUMHYEeCKHe CBOMCTBa https://m.edsoo.ru/00adf306
Vcrionb30BaHKe HATPATOB U COJIEH aMMOHUS
1 B KaueCTBe MUHEPAJIbHBIX YI00peHUH. bubmoreka LIOK
XVMHYeCcKoe 3arpsisHeHue OKpy Karolen https://m.edsoo.ru/00adf518
CpeJibl COeIMHEeHUsIMU a30Ta
dPocdop. Okcug pocdopa (V) u pochopHas
bubmoteka LIOK
33 KUC/0Ta, (pr3rvyecKre U XUMUUecKue
. https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIy4YeHre
Ncrionb3oBanue ochaToB B KauecTBe
34 MHUHepaJIbHBIX yI00peHui. 3arpsisHeHre Bubmotexa OK
P u yAoop - 2arp https://m.edsoo.ru/00adfc20
TIpUPOJHOM cpefibl hocdaTamu
35 Yrnepog, pacripocTpaHeHue B IpUpoJe, bubmioreka LJOK
(dbu3nyeckre ¥ XMMUYeCcKre CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeposa, ux (pusnueckue v
36 XUMHYEeCKHUe CBOMCTBa. DKOJIOrHuecKre bubmoreka IIOK
1pobJieMbl, CBsI3aHHBIE C OKCHZIOM yTJiepo/ia https://m.edsoo.ru/00adfebe
av)
bubmioreka LJOK
37 YrosnbHas KUCI0TA U eé Cou
https://m.edsoo.ru/00ae006¢c
[MpakTryeckast pabora Ne 4 1o Teme
38 "[lonyueHue yriekucsaoro rasa bubmotexa LIOK
Y y ) . https://m.edsoo.ru/00ae027e
KauecTBeHHast peakiiysi Ha KapOOHAT-UOH
[TepBOoHaua/bHBIE TIOHATHUS 00
bubmoreka IIOK
39 OpraHyUYeCcKHX BelleCcTBax Kak O

COoeJHEHUAX yTjiepoda

https://m.edsoo.ru/00ae054e




bubmiorteka LJOK

40 KpemHuii 1 ero coefiHeHust
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. Perierne

41 9KCIIepUMEHTABHBIX 3a/au 10 TeMe bubmiorteka LJOK
«BakHeliie HeMeTal/Ibl U UX https://m.edsoo.ru/00ae0bf2
COeIMHeHUSs»

KonTponbHast pabota Ne3 110 Teme

42 BakHeiive HemeTasIbl U UX bubmotexa LIOK

«

https://m.edsoo.ru/00ae0e18
COoeIMHeHUs»
OO0111ast XapaKTepHUCTHKA XUMUUYECKUX

43 3/7IeMeHTOB — MeTa/lJIOB. MeTanivueckas Bbubmioteka LIOK
CBf3b U MeTa//yInuecKasl KpUCTa/lJInueckKas https://m.edsoo.ru/00ae103e
pewiéTka. Pusnyeckue CBOKWCTBAa METAIIOB
XuWMHUUeCcKre CBOMCTBA MeTasIOB.

44 OJIEKTPOXUMUYECKUM Psifi HaTIPSKeHUM Bubmmorexa [JOK

P PAA P https://m.edsoo.ru/00ae1156
MeTaJlJIOB
OO01ue criocobbl TOTyueHUs METaJIIOB.

45 CnuiaBbl. Belunc/ieHus 10 ypaBHEHUSM bubmoreka LIOK
XUMHYECKUX peaklyi, eciv OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COZepPXKUT TPUMeCcH

46 [ToHdaTHE 0 KOPPO3UM MeTaJlJIOB Bubmiorexa [IOK

PP https://m.edsoo.ru/00ae1278
bubmoreka IIOK

47 eJ/I0YHbIe MeTaJsl/Ibl
m https://m.edsoo.ru/00ae14b2

48 OKcuzbl ¥ TUAPOKCU/bI HATPUS U Kaslvst bubmotexa LIOK

A AP A P https://m.edsoo.ru/00ae14b2

49 [ITenoyHO3eMe/ibHBIE MeTalIbl — KalbLi U bubmoTeka LIOK

Mar=um

https://m.edsoo.ru/00ael5e8




bubmiorteka LJOK

50 BakHellive coefiiHe a
FRAEHHIH FRITIEIIS Ra/IbRiA https://m.edsoo.ru/00ael5e8
51 O06o00611eHre ¥ CUCTeMaTH3alys 3HaHUH
bubmiorteka LJOK
52 Keé ObI eé
6CTKOCTb BO/IbI U CITIOCOOBI €€ yCTpaHeHUsI httns://m.edsoo.r1/00ae 1886
[TpakTrueckast pabota Ne 6 110 Teme
53 "JKECTKOCTb BOABI U METO/IbI €6 Bubmorexa [JOK
N A 4 https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmiorteka LJOK
54 A
JTOMHFHH https://m.edsoo.ru/00aelc64
ec AmdoTepHbIe cBOICTBa OKCHU/IA U bubmioreka LJOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmiorteka LJOK
56 K
e1e30 https://m.edsoo.ru/00ae1d86
57 Okcubl, TUIPOKCUABI U conu kene3sa (II) u bubnuoreka IIOK
xene3sa (IIT) https://m.edsoo.ru/00ae35e6
58 O06o00111eHMe U CHCTeMAaTH3al|s 3HAHUH
[MpakTrueckast pabota Ne 7. Perienue
59 JKCIIePUMEHTAaJIbHBIX 3a/jay 110 Teme Bubmiotexa [IOK
P . a https://m.edsoo.ru/00ae3de8
«BaxkHen1mme MeTauibl U UX COeUHEHUS»
BbruricsieHusi o ypaBHEHUSIM XUMUUYECKUX
eaKIMM, eC/Ti OJIUH U3 peareHTOB /IaH B
peait A P A bubmoteka LIOK
60 130BITKe WK COZIePKUT TIPUMECH.
. https://m.edsoo.ru/00ae1750
BbluncieHnst MacCoOBOU [1O/TA BBIXO/1A
MPOJYKTa peakuu
61 O060061IeHre ¥ CHCTeMaTH3alys 3HaHUH
62 KonTponbHast pabota Ne4 110 Teme

«BakHeii1111e MeTa/l/Ibl U UX COeIUHEHUSI»




63 BerecTBa 1 MaTepua’ibl B IOBCEHEBHON 1 bubnuoreka IIOK
JKU3HU UesioBeKa https://m.edsoo.ru/00ae3f50
XUMHUUeCKOe 3arpsi3HeHre OKpY Karollen bubmoreka IIOK
64 1
cpefbl https://m.edsoo.ru/00ae4270
65 Posb XMuu B pellieHud 5KOJI0TUYeCKUx 1 Bbubmioteka LIOK
npobJiem https://m.edsoo.ru/00ae4270
Pe3epBHblii ypok. Obo61mieHve 1 Bbubmoteka LIOK
66 . 1
cUcTeMaTH3alus 3HaHUM https://m.edsoo.ru/00ae0d0a
Pe3sepBHbIii ypok. O60611IeH1e U bubmiorteka LJOK
67 . 1
cucTemMarTu3alusa 3HaHUU https://m.edsoo.ru/00adb33c
Pe3sepBHbIii ypok. O606111eH1e 1 bubmoteka LIOK
68 . 1
cucTemMaru3alusa 3HaHUU https://m.edsoo.ru/00ad9cb2
OBHUIEE KOJ/IMYECTBO YACOB I10 [TPOI'PAMME 68




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

Xumusi, 9 knacc/ T'abpuensH O.C., Octpoymos W.I"., Cnagkos C.A.,

AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBertjeHre»

METOJUYECKUE MATEPUAJIbI /11 YUUTEJIA
Xumus, 9 knacc/ T'abpuensH O.C., Octpoymos WU.I'., Cnagkos C.A.,

AxmoHepHoe o61iectBo «M3marenscTBo «IIpocBerieHe»

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
NHTEPHET

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

http://fcior.edu.ru

http://school-collection.edu.ru

http://college.ru/himiya/

https://chemege.ru/



https://chemege.ru/
http://college.ru/himiya/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://m.edsoo.ru/7f41a636




