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IMosicuuTeIbHAA 3aNIHCKA
PaGouas mporpamma opueHTHpOBaHa Ha ydamuxcs 8, 9 kmaccos s neteit ¢ OB3.

JlanHasi mporpamma, COXpaHseT OCHOBHOE COJep)KaHuEe 00pa30BaHUSs, MPUHATOE IS
MacCOBOM MIKOJIBI M  OTJIMYAeTCs TEM, 4YTO MpPEeayCMaTpHBAeT KOPPEKIUOHHYIO paboTy ¢
YyUalIUMHICS UMEIOIIUMU OTPAaHUYEHHBIE BOZMOXKHOCTH 37I0POBBSL.

Otbop Marepwalia BBINIOJHEH HA OCHOBE IMPHUHIIMIIA MHHHMAJIHHOTO YHCIIA BBOJUMBIX
crnenu(PUYecKuX TOHIATUH M C Y4YETOM HHTEPECOB OOYYarOIIUXCS, HMX MOTpEOHOCTEH U
BO3MOXKHOCTEH, HA OCHOBAHHUU TICHXOJIOTO - MEAMKO - TIEIarorm4ecKuX pPEeKOMEHIaIii.
Y4eOHblii Matepuan oTobpaH TakuM 00pa3oM, YTOOBI MOXKHO ObLTO OOBSCHUTH HA JOCTYITHOM
JUI yYalluXcsl YpPOBHE COBPEMEHHBIC MPEJCTABICHHS O XHUMHYCCKOW CTOPOHE SIBICHHM
OKPYIKAIOIIEro MHUpA.

Henb kypca — mnoBbllIeHUE colManbHOM axantanuu gereil ¢ OB3, depe3 npumeHeHue
XUMUYECKUX 3HAHUH Ha NMPAKTHKE.

Conep;xaHI/Ie mporpaMmbl OpUCHTHPOBAHO Ha p€ain3alluio CJICAYIOMUX 3aaa4:

Pacummpsars U cuctemMaTH3UpOBaTh MPEJICTABICHUS YYAllUXCsl O €IUHCTBE >KUBOW U HEXHUBOU
MPUPOJIBI.

CDOpMI/IpOBaTI) y z[eTeﬁ 3HaHHUA O COCTAaBC XMMHWYCCKUX BCUICCTB, CBOfICTBaX, HUX NIPUMCHCHHUU B
6I>ITy H Ha IIPOU3BOACTBC.

dopmMupoBaTh YMEHUS 00paIiaTbcs ¢ XMMHUYCCKHUMH BEIIECTBAMHU, IMPOCTCUITUMHU MTPHOOpaMU,
000pyIoBaHUEM.

dopMHpOBaTh YMEHUSI MPHUMEHATh 3HAHUS U3 00JAaCTH XMMHH B TPAKTUYECKOH U TPyIOBOU
JEATEIbHOCTH.

@opmMUpOBaTh YMEHHS CBA3HO M3JaraTb CBOM MBICIM B YCTHOM H IIHCBMEHHOM BHJE,
XapakTepu3ys, CpaBHHBasg XHWMHYECKHE BEHIECTBA MO COCTaBYy, CBOWCTBAM M INPHUMEHEHHIO,
JIeJIaTh JJIEMEHTAPHBIC BBIBOABI U O0OOIICHHSI.

BocnuTeiBaTh 5K0JIOrMYECKYIO KyJIBTYPY U HaBBIKH 3/10pOBOT0 00pa3a KU3HU.

Hna nereit ¢ 3[IP npu u3yyeHun y4deOHOro Kypca XHUMHUHM CTaBsTCd Te k€ YydeOHO-
BOCTIMTATENbHBIE e W 3agadn. OJHAako OCOOEHHOCTH TICHXHYECKOTO pPa3BUTHS JIeTel
yKa3aHHOM KaTeropuu, U, MPexXJe BCEro, 3TO: HEAOCTaToyHas Cc(HOPMUPOBAHHOCTD
MBICIUTENIBHBIX ~OIEpaluii, OO0yCIaBIMBAIOT JONOJIHUTEIbHBIE KOPPEKLMOHHBIE 3a/1a4H,
HaIpaBJICHHBICE HA pPAa3BUTUE MBICIUTEIBHOW U pEYEBOM JEATENBHOCTH, HA IOBBILICHHE
NI03HABATENFHON aKTUBHOCTH JIETEH, Ha CO3/IaHKE YCIOBHI OCMBICIICHUE BBITOIHAEMON y4eOHOM
paboTHI.

[Hoatomy TtpynHoctu, ucneitbiBaemble aerbMu CKK mpu m3yueHunm xumuu, U 00yCIIOBWIM
HEKOTOpblE€ H3MEHEHMsl, KOTOpble BHECEHbI B IpOrpaMMmy o00IL1e00pa30BaTEIbHOM IIKOJIBIL:
HEKOTOpbIE TEMbl JaHbl B O3HAKOMHUTEJILHOM IIJIaHE: OTIEJIbHBIE TEMBbl, J1a0OpaTOpHbIE U
IPAaKTUYECKHE PAOOThI YIIPOIIEHBI.



Jlannast pabodass mporpamMmma oOecrieurBaeT AUQPPEpEeHINPOBAHHBIN MOAX0A K 00ydJaroummcs
JeTSIM TI0 TPOTpaMMe CHEIHATbHO-KOPPEKIIMOHHBIX KJIACCOB M HAMpaBlIeHa Ha JOCTHUKCHUE
CIIEYIOIIUX LIeTeH:

e AKTHMBH3allUsA IMO3HABATEIIFHOM JCATCIIBHOCTHU O6y‘-IaIOIlII/IXCH;

e TIOBBIIICHHWEC YPOBHA UX YMCTBCHHOTI'O Pa3BUTHA,

e BOCHHUTAHHUC I'paXAaHCKUX KAYCCTB U NAaTPUOTUUCCKHUX YYBCTB O6yanOIHHXCH;
e OCBOEHHE 3HAHHUH O BOXKHEHIINX OMOJIOTMYECKUX SBICHHUIX U mpoueccax ;

e OBJAACHHUC DJIICMCHTAPHBIMU MCETOAAMH HAYYHOI'O IIO3HAHHA, YMCHUAMU pa6OTaTB C
Pa3sIMYHbBIMU HCTOYHUKAMU I/IH(l)OpMaIII/II/I;

e TIPUMEHEHUE 3HAHUM U MPEACTABICHUI O OMOJIOTUUECKUX MPOIECCax B MIPUPOJIE;
KoppeknnoHHo — pa3BuBalome 3a/1a4m:

OcHoBHOM 3amayell oOydeHus AeTeil U3 CHelMaIbHBIX KOPPEKLMOHHBIX Kiaccax Ui Aereil ¢
3I1P siBisiercst hopMHUPOBaHUE KOPPEKIIMOHHO-PA3BUBAIOIIETO IIPOCTPAHCTBA YEPE3:

1 )akTHBH3AIHIO MTO3HABATEILHON AEATEIBHOCTH 00YJarOIIUXCS;

2)HOBBIIIEHUE YPOBHS UX YMCTBEHHOTO Pa3BUTHUS;

3)HOpManIM3alMIo UX y4eOHOH e TeIbHOCTH;

4)KOpPEKLHIO HEOCTATKOB AMOLMOHAIBHO-TMYHOCTHOTO U COLIMATIbHOTO PA3BUTHS;
5)oxpaHy ¥ yKperuieHne GU3NIecKOro ¥ HEPBHO — IICHXUYECKOTO 3/10POBbS;
6)couanbHO-TPYIOBYIO AN TAIUIO.

Metoabl o0yueHusi: Oecena, OOBSICHEHUS, OOBACHUTEIBHOE YTCHHE, pacckas. DKCIIEPUMEHT,
Ha0JII0/IeHUE, IEMOHCTPALIUH, OIBIT

@opMbl OpraHu3anuu y4eOHOI JesiTeJJbHOCTH: WHIWBHIyaJIbHbIC (BBIMOJHEHUE YYECHUKOM
BCEX OIlepallyii moJ pyKoBOACTBOM yuuTens), paboTa B mapax, ypoK, SKCKypcusi, 1a00paTopHbIe
OTIBITHI ¥ IPAKTUYECKHUE PaOOTHI, IOMAIITHEE 3aJaHHE.

Buast 1 ¢gopmMbl KOHTPOJIA: WHAMBUAYAIbHBIN OMpPOC; paboTa MO KapTOUKaM; XMMHUYECKH
JTUKTaHT; TpakTH4decKas padoTa; caMOCTOSITeIbHBIC PAa0OTHI; TECTOBBIN KOHTPOJIb;, COCTABICHHE
TaOJIMIBL; IPOBEPKA JOMAIIHEN padoThI; OLIEHKA IIAHOB TE3HCOB.

Kareropus Onucanue
YyeOHast AesITeNbHOCTD Benymieil urpoast MOTUBAIUS, C TPYJOM U B
MUHUMAJIBHOU cTereHn (OpMHUPYIOTCS yueOHbIe




uHTepechl. Cabo pa3BuTasi Mpou3BosbHAs cepa (ymeHue
COCPEOTOYUBATHCS, IEPEKITI0YaTh BHUMAHUE,
YCUYMBOCTb, YMEHHE yIIEP)KUBATh 3a/1aHNEe, padOTaTh 110
00pa3ily) He O3BOJISIET MOJHOIIEHHO OCYIIECTBUTh
HANPSHKCHHYIO0 YUEeOHYIO IeATEIIbHOCTh: OH OYEHb OBICTPO
yCTaeT, UCTOIIACTCS.

[lo3HaBaTeabHas IEATEIHHOCTD

113-3a 0011eli 0CcIabICHHOCTH OPTaHU3Ma TEMIT
e TeNIbHOCTH, CKOPOCTh YCBOCHHS MaTepHall, HaMsITh
CHIDKEHBL.

(Oco0EHHOCTH BHUMAHMS

CHIDKEHHE BHUMaHHA U paboToCcocoOHOCTH, cinadast
[pactpeneIeHHOCTh U KOHIETPAIHsl, OH OBICTPO
YTOMJISIFOTCSL Ha YpOKax

Criennuyaeckne 0coOOCHHOCTH
HaMATHU

HenocrarouHOCTh MPOU3BOIBLHOM MTAMSTH CBSI3aHA CO
c1a00CThIO PETryJISIUY MPOU3BOJIBLHOMN JAESITEIIBHOCTH,
HEJIOCTaTOYHOM €€ LEJICHANPABIEHHOCTHIO,
Hec(OPMUPOBAHHOCTHIO (YHKIIUU CAMOKOHTPOJIS

3pI/ITeJ'IBHOG BOCIIPHUATHC

KpaiiHe orpannueHHOe 00beMOM U (hparMeHTAIBHO (TIpH
HAJIMYMU BIIOJTHE HOPMAIIbHBIX 3PEHUS U CITyXa)

CiyxoBoe
BOCHpUSATHE/(POHEMATHUECKHH CITyX

KpaiiHe orpannueHHOe 00beMOM U ()parMeHTAIBHO (TIpH
HAJIMYMU BIIOJTHE HOPMAIIbHBIX 3PEHUS H CIIyXa)

OpueHTaus B IPOCTPaHCTBE/
[POCTPAHCTBEHHO-BPEMEHHbBIE
OTHOIICHHUSI

HemocTaTok mpocTpaHCTBEHHOTO BOCIIPUSITHSL.

MpbInieHue, crenuguka
(bopMUPOBaHUS OCHOBHBIX
MBICTUTEIIBHBIX OIEpaIuit

bonbiue mpo6emMsbl ¢ CJIOBECHO-TOTUYECKUM
MBITIIEHHEeM. HarnsgHo-neiicTBeHHOE MBIIIJICHUE -
BBI3bIBACT MEHbBIIINE 3aTpyaHeHus. Jedhunur
MOTHBAIMOHHOT'O KOMITIOHEHTA, MPOSBJISAIOIIEMCS B
KpaliHe HU3KOH M03HABATEIbHON aKTUBHOCTH, N30€)KaHUH
MHTEJUIEKTYaJIbHOTO HAIPSKEHUS BILUIOTh A0 OTKa3a OT
3aJaHus;

PeueBoe pazButue

CroBapb 3HAYUTEILHO CY)KCH, TOHSITHS HEJJOCTATOYHO
TOYHBI, & MHOT/IA U TIPOCTO OIMOOYHBL. 3aTPyTHEHO
(dhopMUPOBAHHE IMITUPUICCKUX TPAMMATHICCKUX
0006meHunit. YacTo BcTpevaroTes 1e(eKThI
[IPOU3HOIICHHS,

Pa3BuTHE MOTOpHOI chepsl

Cnabo pa3BuTa MeIKas MOTOPHKA




Cucrema padoThl yUHTEeIS 110 CO3TAHUI0 CIIEHUAIBHBIX YCJI0BHH

®opMbI U METOAbI OPraHU3aUM Y4eOHOr0 npouecca.

B mporpamMMe OCHOBHBIM NPHHLUIIOM SBIISICTCS NPHHIUI KOPPEKIMOHHON HAaIrpaBIeHHOCTH.
Oco0oe BHHMaHuE OOpalleHO Ha KOPPEKLHUIO MMEIOIIUXCS y OOydarolMXCsl CHelU(pUUYECKUX
HapyweHuid.  [IpuHIMI ~ KOPPEKUIMOHHOM  HAmpaBJICHHOCTH B OOYyYCHHWHW, NPUHIMI
BOCTIMTBHIBAIONICH ¥ pPa3BHBAIONICH HANPABICHHOCTH OOyY€HHS, TNPUHIMI HAYYHOCTH W
JOCTYIIHOCTH OOY4YCHHMs, NPHHLUII CHCTEMAaTHYHOCTH M IIOCIEIOBAaTEIbHOCTH B OOYYEHUH,
IIPpUHOUIT HANIAHOCTHU B O6y‘-I€HI/II/I, IMPpUHIOUII WHAWBUAYAJIBHOI'O H [[I/I(l)(l)epeHIII/IpOBaHHOI‘O
10/1X01a B OOyYCHUH H T.1I.

MeToabl:

e CIIOBECHBIE — paccka3, 00bsiCHeHue, becena, paboTta ¢ yueOHUKOM U KHUTOMN
e HaDISAHBIC — HAOIONCHUE, IEMOHCTPAITUS

e MPAKTUYCCKUE — YIPAKHCHHS.

e  METO/bI M3JI0KEHHS HOBBIX 3HAHHI

e  METOJIbI TIOBTOPEHHUS, 3aKPEIICHHS 3HAHHMA

e  METOJbI IPUMECHECHHS 3HAHHMA

e  METOJbI KOHTPOJIS

[Iporpamma paccunTaHa Ha ydamuxcs MMEIOMIMX CMEUICHHOE CIeNu(pUIEeCKOe PacCTPOUCTBO
IICUXUYECKOTO DPA3BUTHUSA, C JIETKOM CTENEHBbIO YMCTBEHHOM OTCTAJOCTH, IIO3TOMY IpU €€
COCTABJICHUU YYHUTHIBAIUCH CIEAYIOUINE TICUXHYECKHEe OCOOEHHOCTH JAeTei: HEeyCTOWYHBOE
BHUMaHHE, Majblii 00bEM MaMATH, HETOYHOCTb W 3aTPyJHEHHMs HpPHU BOCIPOU3BEICHUU
MaTepuaia, He COPMUPOBAHHOCTb MBICIMTEIbHBIX ONEpaluil aHaliW3a, CUHTE3a, CPAaBHEHUS,
0000111eHus, HETPYOble HAPYIICHUS PEYH.
[Ipouiecc 00ydyeHHs] TaKUX IIKOJIBHUKOB MMEET KOPPEKLMOHHO - PAa3BUBAIOLIUN XapakTep, YTO
BBIPAXKACTCSI B MCIOJIb30BAaHUM 3aJaHUM, HAIPABICHHBIX HAa KOPPEKLHUIO HUMEIOUIMXCA Y
yyalxcs HEJOCTaTKOB M OMHUPAETCS HAa CYOBEKTUBHBIM OIBIT Y4alllUXCsl, CBSI3b H3y4aeMoOro
MaTepuaia ¢ peajbHOM KU3HBIO.
B coorBercTBUM C TpeOOBaHUSMHU TOCYAapCTBEHHOTO O0pa30BaTEIbHOIO CTaHIApPTa B Kypce
NOIYEPKUBAETCA, YTO XUMHUSI — HayKa dKCIIEPUMEHTAJIbHAS.
[IpennoxeHHbIi Kypc IPAKTUKO - OPUEHTUPOBAH: BCE NMOHATHS, BELIECTBA U MaTepUaibl JAlOTCs
B IUIaHE UX MPAKTHUUYECKOro 3Ha4eHHs U 0e30IacHOr0 MCIOJIb30BaHMS; IPUMEHEHHs BEIIECTB B
MOBCE/IHEBHOM KM3HU M UX pOJIM B JKUBOM M HexuBoW npupoge. C 1enblo NOJydyeHUs u
3aKpEIUIEHUS] OCHOBHBIX HaBBIKOB pPa0OThl € XMMHUYECKMMHU BEIIECTBAMM, IIOCYI0H H
000py/ZI0BaHHEM B Kypce IPEAyCMOTPEHO BBIMOJIHEHUE YYAIIUMUCS J1a0OpaTOPHBIX ONBITOB U
NPaKTUYECKUX padoT.

B npouecce oOyuenust yiensercss BHUMaHUE CIOBapHOM palote, B Ipolecce KOTOpon

YCBAMBAIOTCA CIIELUAIBHBIE TEPMHUHBI, YTOUHSIOTCS 3HAYEHHUS HMEIOIIMXCS Y YYalluxcs
MOHATHI U OINpPENEICHU. Yyanuecs pa3BUBAOT MaMATh IyTEM YCBOEHHUS M HEOJIHOKPATHOTO
MOBTOPCHMSI ONpeieNicHuH, oHaTnid. HeoOxoauM mpsMoi moka3 TOro, Kak HaJo BHITIOIHATH
3aganue. [lo3upoBars 3a1aHus



OcCHOBHbBIE TPYTHOCTH B
o0yueHumn

Hanpasienus
KOPPEeKIUOHHOM
padoThI

IIpumep KoppeKIMOHHON PadoThI HA
ypoke (KOHKpeTHOe 3a1anue, popma
BKJIIOYEHHS B 1eSITeJIbHOCTD,
neAarorn4ecKue npuemMsl 1 T.1.)

OTCYTCTBHUEC KOHICHTPALIUN

PaboTa ¢ TEKCTOM I10

BrinoaHuTh CaMOCTOATCIIbBHYIO pa60Ty

BHHMAaHMUA HHCTPYKIINH, 110 HHCprKTHBHOﬁ KapTO4YKE
CaAMOKOHTPOJIb
Huskuii 00beM TPCHUPOBKA CocraBnenune JUHAMUYECKON MOoJienu

KPAaTKOBPEMEHHOM NaMsITH

3PUTENBHON NaMATH

"Pacrnosio)keHne TeoMEeTPUUYECKUX
¢buryp no npuzHakam, cBoicTpam"

He chopMupoBaHbl OCHOBHBIC
MBICJIIUTCIIBHBIC OHepaIII/II\/JI

PaszBuTHe MBIIIUICHUS

Y CTaHOBUTH COOTBETCTBUE
N300paKeHHE T€OMETPHUECKOTO
00BEKTAa U TIOHATHS, BBIOPATh 2
YTBEP)KJCHHUsI BEPHBIX OTBETa U3 5.

OO11ee 4nciao 4acoB, OTBEIEHHBIX AJI1 U3YUYECHUS XMMHUHI Ha YPOBHE OCHOBHOTO O0IIETr0o
obOpasoBanusi, cocrapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeni0), B 9 kiacce — 68

yacoB (2 yaca B HE/ICIIIO).




COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/bHbIe XUMHYECKHE TOHATHUS

IIpenmer xumun. Poilb XMMUM B KU3HM YeJIOBEKa. XHMHUSA B CHUCTeME HayK. Tena u
BemecTBa. dusnyeckue CBOICTBAa BElIECTB. ArperatHoe coctosiHue BemiecTB. [lonsitue o
MeTOJIaX MMo3HaHus B XuMuu. YucTeie BemiecTBa U cMecu. CriocoObl pa3iesieHusl CMeceu.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE dJeMEHThl. CHUMBOJIBI XHMHUYECKHX D3JIEMEHTOB.
[IpocTeie 1 cnoxHbBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BelecTB. OTHOCUTENbHAsA aTOMHasg Macca. OTHOCUTENIbHASI MOJIEKYJIsipHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
YHCclia CTPYKTYPHBIX €IMHHUII BerecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COSTUHEHUI.

®u3nueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUs. Kiaccupukaus XMMUYECKUX PEaKIUid
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyI0#, mpaBuiamMu paboThl B Jaboparopuu U NpuéMamu
oOpareHust ¢ J1abOpPaTOpHBIM O0OpPYyIOBAaHUEM, M3YUYCHHE WM ONMHMCAaHWE (U3MUYECKUX CBOHCTB
00pa3IoB HEOPraHWMYECKHUX BEIIECTB, HAOMOAeHNE (PU3NUECKUX (TUIaBICHNE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYIIKE, KAIICHHE U KOHJACHCAIMS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJTMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBIE MeJla ¢ KHCIOTOMN) SIBIICHUH, HaOII0IeHe
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAaHHA XUMHUYECKHMX peakuuid (pas3liokeHue caxapa,
B3aMMO/ICHCTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE jkene3a ¢ pactBopoM comu menu (II), m3yuenwe crmocoboB
pa3fielieHusT CMeceil: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHHE, IUCTHIUISLIMS,
xpomarorpadus, TpPOBEIECHHE OYUCTKH TIOBApPEHHOW COJNHM, HAOJIIOJACHWE H ONHCAaHHUE
pe3yJIbTaTOB IPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIEITO 3aKOH COXPAaHEHHUS MaccChl, CO3JaHHe
MoJiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHU4eCKMX BellecTB

Bo3agyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3leMEHT W IpPOCTOE BEILIECTBO.
Haxoxnaenne kuciaoposia B npupoze, GU3ndecKue U XMMHUYECKHE CBOMCTBA (PEAKIIMH TOPCHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJIydeHHsS KHUCIOpoJa B JlabopaTopuu u
IPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alioTporHas MoauduKanus
KHCIIOpOJa.

TermnoBoil 3 ¢deKT XUMHUECKOW pEeaKUuu, TEPMOXHMHUYECKHE YpaBHEHHS, 3K30- U
OHAOTEPMUYECKUE peakuuu. TomnuBo: yroiab M MeTaH. 3arpsA3HEHHE BO3/]yXa, YCHICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Bogopoga B MPUPOJE,
¢u3nyecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osTyueHus. Kuciorel u comnu.

MoutsipHbIii 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoucTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelieHHble u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOpUMOCTh BelIeCTB B BOJEe. MaccoBasi 10Js BEIIECTBA B
pactBope. XuMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMS. Poiib pacTBOpPOB B MPUPOJE U B KU3HHU



yenoBeka. KpyroBopoT BOAbl B mpHpoze. 3arpsA3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coeamaeHuid. Oxcuabl. Kinaccudukamus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. HoMenknatypa
okcu10B. du3nyeckue U XMMUYECKHUE CBOKMCTBA OKCUIOB. [lonyuenue okcuaoB.

OcHoBanus. Krnaccudukanusi OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @uU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHMM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckie U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu MmetaiuioB H. H. bekerosa. [loiryuenue kucior.

Comu. HomeHnkiatypa coneil. ®dusznueckue U XuMU4ecKkue cBoicTBa coieil. [lonyuenue
COJIEH.

['eneTnyeckas CBA3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpEZeNIEHUE COJCpKaHUS KUCIOpOoJia B BO3/yX€E, MOIyYeHHE, cOOMpaHUe,
pacno3HaBaHUE M HM3yYEHUE CBOMICTB KHUCIOpOJa, HAOIIOJECHUE B3aUMOJACHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3llaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHUE CBOMICTB Boaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcupom meau (1)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIOB), HAOIIOCHIE 00PA3IOB BEIIECTB KOJIMIESCTBOM
1 Monb, HccienoBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJABI C METaUIaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0B HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYeH, U3yuyeHue
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHCIOT C METajUlaMu,
peakuuii HEUTpalIu3aluu, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 110 TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUN».

Ilepuoaunyeckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux jiementon . U.
MenpnesieeBa. CTpoeHune aToMOB. XUMHYeCKasl CBSI3b. OKUCIAMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALMU XUMHUECKUX dieMeHToB. [loHsiTe o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIC METAIUIbI, TaJOTEHbl, UHEPTHBIEC Ta3bl).
DJeMeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCHUIBI i THAPOKCHU/IBI.

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmudeckux odiemeHtos [l M.
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opMmbl I[lepuonnyeckoil cucTembl
xumuueckux diemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sep. M3orombl. Onextponbl. CrpoeHue
AMIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
[Tepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPyIIaM U EPUOJAM.



3navenue Ilepuoauueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMHUUECKUX JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — yd€HbIl U IpaKJaHUH.

XumMHu4aecKkas CBSI3b. KoBanentnass  (mossipHas W HEHoJisipHast) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenp  okucieHus. OKHUCIHUTENbHO--BOCCTAHOBUTENIbHBIE — peakiuu. [Iporeccs
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHUCTBUE THUIAPOKCHIA
IIMHKAa C pacTBOpPaMM KUCJIOT U ILEN0YeH, MPOBEJCHHUE OIBITOB, WUTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKluil (rOpeHUEe, peakluu pa3yioKeHUs, COETUHEHUS).

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeaMeTHBIX CBsI3€il MpU M3YyYEHUU XUMHUM B § KJlacce OCYIIECTBISETCS
yepe3 UCIOIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATUH, TaKk W IOHATHIH,
ABJISIOIMXCS] CHCTEMHBIMU JUISI OT/I€TbHBIX MIPEAMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAyYHbBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, KJIaccu(uKanus, MepruogHIHOCTh, HAOIOIEHUE, SKCIIEPUMEHT, MOJICITHPOBAHNE,
U3MEpEHUEe, MOJICIIb, SIBIICHUE.

@dusnka: MaTepusi, aTOM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIMJ, H30TOIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYyJa, JJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKUE BEJIUYMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOJBI, IOJIE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKasl peaKkus

[lepnonnueckuii 3axkoH. Ilepmomgmueckas cucrema XuMmuueckux oaiemeHtos [l M.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJlbLUsl M HMX COEAMHEHUH B COOTBETCTBHM C
HOJIOKEHHEM 3J1eMeHTOB B [lepruonndeckoii cuctemMe U CTpOEHUEM UX ATOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAINIMYECKON PEIIETKN U BUJA XUMUYECKON CBSA3H.

Knaccugukanus ¥ HOMEHKIATypa HEOpPraHHMYeCKHMX BeIIeCTB. XMMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IUYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHWH, reHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYeCKUX peakUui MO Pa3IMYHbIM MPHU3HAKaM (IO YUCIYy M COCTaBY
YYacCTBYIOLIMX B pEaKUUH BELIECTB, IO TemIoBOMY 3(PQEKTy, MO H3MEHEHUIO CTeleHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, MO y4YacTHIO KaTajluzaropa). DK30- U
HI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonarue o ckopoctn xumMudeckoil peakiuu. [lonsaTrue 06 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsrue o
katanuze. llonsTHe o XumudeckoM paBHOBecuU. DakTOphl, BIMAIONIME HAa CKOPOCTh
XUMHUUYECKON peaklMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, SJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTENIbHOM peakiuu. CocTaBlieHHME YPABHEHUH OKHUCIUTEIbHO--BOCCTAHOBHUTEIbHBIX
peakumii C UCIOJIB30BAaHUEM METO0/1a SJICKTPOHHOTO OanaHca.



Teopust 3IEKTPOIIMTUUECKON AUCCOLMALUM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JAHCCOIMAllMM BEUIECTB C pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3H.
Crenenp aucconuanuy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHOro oomMeHa. YcioBUs NMPOTEKaHMs peaklUil HOHHOro OOMEHa, IOJIHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBoOMCTBa KHCIOT, OCHOBAaHMM U cojieil B cBeTe
IpeACTaBiIeHUH 00 3JIEKTPOJUTHYECKON Jucconuannu. KadyecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJJIOB M HEMETauloB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKIuu OT BO3IACHCTBUS pPa3IMYHBIX
(bakTOpOB, UCCIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLECcCca JUCCOLMALUU
KUCIIOT, LIeJI04el 1 conel (BO3MOXKHO MCII0JIb30BaHHE BUJIEO MATEPHUAJIOB), IPOBECHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU MPOTEKAHUs peakluii MOHHOro oOMeHa (oOpazoBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WIUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUN (FOpeHHE, peaKlUu pPas3iokKEeHHs, COEAMHEHUs), PACIIO3HABAHUE
HEOPraHMYeCKUX BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pEaKkIMil Ha MOHBI, pELICHHUE
9KCHEPUMEHTAIbHBIX 3a7a4.

HemeTa/uibl H HX coeJUHEHHSA

OOmast xapaktepucTuka TajsoreHoB. OcoOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpPHBIE
crernieHd okucieHuss. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIONEHOB.
XrMHYECKHE CBOHCTBAa Ha IpHUMepe Xjopa (B3aUMOJCHCTBHE C METaUIaMH, HeMeTalllaMH,
mienoyamu).  XusopoBogopos. CounsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleficTBre xJjiopa 1 XJI0pOBOJIOpO/ia Ha OpraHu3M 4elloBeka. Bakneimue Xiaopusl
U UX HaXO0XJIEHUE B IIPUPO/JIE.

OOmas xapakrepuctuka 3aeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3MUYecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHUCJIOpPOJIa U Cepbl. AJUIOTPONIHbIE MOAU(UKALUN KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (u3nYeckue M XUMUdeckue cBoMcTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIIOTa, GU3NYECKUEe M XUMHUYECKHE CBOICTBa
(oOme Kak MPEACTaBHTENS Kiacca KHUCIOT M crenupudeckne). XUMHUYECKHE PEaKIHH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJy4eHUs cepHol Kuciothbl. [Ipumenenue
cepHOi KucnoThl. CoIM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cylbdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUHl B MpHUpoje. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpesl
COCAMHEHUSIMH Cephbl (KHCIOTHBIC TOXKAM, 3arpsa3HEHHE BO3yXa M BOJIOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUSL.

OOmas xapakTepucTuka 3jeMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHH OKHCICHMA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYECKUEe WU
XuMHueckue cpoiictBa. Kpyrosopor a3zora B npupojie. AMMHUaK, ero pU3n4eckue u XMMHUECKUE
CBOICTBa, Nnony4yeHue u npumeHeHue. Coau aMMOHUS, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KadecTBeHHast peakuus Ha MOHbl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHHeE,
¢u3nueckue M XUMHUYECKHE CBOicTBa (0OLIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnennduyeckne). Mcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuit. XuMHUYECKOE 3arpsi3HEHHE OKPYKaIOleH Cpeibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI U BOAOEMOB). docdop, amIoTporHble MOIU(PUKALUH
docdopa, dusznueckue u xumudeckue cpoictBa. Okeun docdopa (V) u dochopnas kucinora,



¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyuyeHue. lcmonb3oBanue ¢ochaToB B KauyecTBe
MUHEPAIBHBIX YA0OPEHU.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE€ CTENEHH OKUCICHHs. YTJIEepO, alFIOTPONHbIE MOM(UKALIUH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoicta. Ancopouus. Kpyrosopot yriepoaa B mpupoze.
Oxcuapl yriaepona, Ux GpU3NUECKue U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBbIE OPTaHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriiepona (IV),
TUIOTe3a I100aIbHOIO MOTEIVICHUs KJIMMaTa, NapHUKOBbIN 3¢ddekr. YronpHas kuciora u eé
COJM, UX (PU3MUECKHE M XMUMHMYECKHE CBOICTBA, MOJydeHHME M NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Vcmonb3oBaHme ~ KapOOHAaTOB B OBITY, MEIHIIMHE,
IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasibHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIUHEHMSIX yriepoja
(MeTaH, 3TaH, ATWJEH, AalETWUJEH, 3TAaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIN Tra3, HEPTh), HNPOAYKTHI UX NepepaboTKu
(OeH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHSITHE 0 OMOIOTUYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HUX pOJU B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YE€HUE U IPHUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeilue
CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3y4yeHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHMCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAKLUi Ha XJIOPUA-MOHBI U HAOIIOJECHUE MPHU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpakarolmue (pU3NYEeCKue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEJUHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIIEHHE C OO0pasllaMd XJIOPUIOB (TaJIOTEHHUJIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COCAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepuaoB), HaOdroJeHUe mpouecca oOOyIJIMBaHUS — caxapa MOjA  JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHMCIOThI, U3y4yeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KauYeCTBEHHOW peakIuH Ha Cyab(paT-WOH M HAOIIOJCHHE MpH3HAKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa M WX COeTUHEHHM
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THHIX U (pochOpHBIX ynoOpeHui,
HOJy4YeHue, coOupaHue, paclo3HaBaHWE M HU3y4yeHHE CBOWCTB aMMHakKa, IPOBEJICHHE
Ka4eCTBEHHBIX peaKkuii Ha MOH aMMOHUS U PocdaT-noH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHON a30THOM KHMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHUE MOJENeH KpUCTAJUIMYECKUX pelEToK anmasa, rpadura,
¢ynepeHa, 03HaKOMJIEHUE C MTPOLECCOM a/1COPOLIMK PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yII€M W YCTPOMCTBOM TPOTHMBOTAa3a, MOJIyYeHHE, coOMpaHue, paclio3HaBaHHE W H3ydeHHE
CBOICTB yIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peaklUii Ha KapOOHAT U CUIIMKAT-HOHBI
U U3yyeHUe TPU3HAKOB UX TNPOTEKAHUS, O3HAKOMJIEHHE C TMPOJAYKLUHEH CHJIMKATHOU
IPOMBIIIJICHHOCTH, PELICHHE SKCIEPUMEHTANbHbBIX 3aJad 1o TeMe «BakHelline HemeTamibl U
UX COEIMHEHUS».

Metayibl M X cOeIMHEHH S

OOmast xapakTepUCTUKAa XHUMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU MX
nojoxenus B [lepuoanueckoit cucteme xumuueckux iemeHToB J1. M. MenneneeBa u cTpoeHus



atoMoB. CTpoeHue MeTajuioB. MeTtajuyeckas CBs3b M MeETaJuIM4ecKas KpHUCTauIndecKas
pemérka. DJIEKTPOXUMHUYECKUM psj HanpsokeHUu wmeramioB. Du3nmyeckue M XUMHYECKHE
cBoiicTBa MeTauioB. OOmIMe crocoObl MmoydeHust MeTaioB. [IoHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. Criassl (cTanb, YyTr'yH, JOPATIOMUHUAN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBILIIICHHOCTH.

[Ilenouynsle MeTauIbl: NOJI0KEHNE B Ilepnoanueckoil cucteMe XUMUYECKUX DJIEMEHTOB 1.
N. MeHnpneneeBa, CTpOCHHE MX aTOMOB, HaxoXKJeHUe B npupone. Pu3ndeckue U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THJIPOKCUABI HATpUs U Kanud. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[[{eroyHO3EMENBbHBIE METAJIBI MarHui M Kajablui: mnojoxkeHue B Ilepuogmueckoit
cucreMe XUMHYeCKuX 3jeMeHTOB JI. M. MeHnpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKICHUE B
npupone. PuznyuecKkue U XMMHUYECKUE CBOMCTBA MarHus M KaublMs. Baxuellue coelnHEHUs
Kaiblus (OKCUA, THIPOKCHU, coNn). KECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUs..

AmomuHuii: nonoxenue B llepuonuyeckoil cucteme xumudeckux ayeMmeHToB [ U.
MeneneeBa, CTpOCHHE aTOMa, HaX0XKJACHHUE B npupoae. Pusznueckrue U XMMUYECKHUE CBOKCTBA
amoMUHUS. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Keneso: mnonoxenne B Ilepmonnueckoil cucreme xumuueckux diemeHtos J[. .
Menzeneesa, CTpOCHHE aToMa, HaXOKIAEHUE B Ipupoje. PU3sndeckrue U XMMUYECKHE CBOWCTBA
xene3a. Oxkcuapl, ruapokeuapl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJIy4CHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METAUIOB W CIUIaBOB, MX (U3NYECKUMHU CBOHCTBAMH,
U3YyYEHUE PE3yJbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBUS OKCUAA KAJIBLUS U HAaTpUs ¢ BOJON (BO3MOYKHO MCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKeie3a B
KUCIOpo/ie  (BO3MOXHO  HCIOJb30BAaHWE  BUAECOMATEPUATOB), IMPU3HAKOB HIPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KajblHs, aFOMUHUA, HUHKA, *kene3a (II) u xenesa
(III), meau (II), HaOmroi€HNE W ONMMCAHUE IIPOLIECCOB OKPALIMBAHUS IJIAMEHM MOHAMH HaTpus,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIe0BaHUE aM(pOTEPHbIX
CBOMCTB I'MIPOKCH/Ia AJIFOMUHHUS U THIPOKCH]IA LINHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BakHelIne MeTauIbl U UX COCAMHEHUS.

XuMus U OKpyKaloIas cpeia

BemecTBa n MaTepuansl B IOBCEHEBHOM KM3HU 4e€JIOBEKa. be3onmacHoe MCIONb30BaHKUE
BEIIECTB M XUMMYECKMX peakuuil B ObiTy. IlepBasg momomp Hpu XHMHYECKHUX OXKOTax M
OTPABJICHHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpY)Karollel cpefibl (MpeaebHas JOMyCTUMasi KOHLIEHTPALUs
BelecTs, fanee — [1JIK). Ponb xuMuu B perieHnn 3K0JI0rn4eckux npoosiem.

Xumuueckuii Ikcnepumenm:

u3ydeHre o0pas3IoB MaTepruasoB (CTEKIIO, CIUIaBBl METAJUIOB, TOJUMEPHBIC MATEPHUAIBI).

Meosicnpeomemnvie cea3u

Peanuzanus MEXNpeaAMETHBIX CBA3CH NPU U3YYEHHH XMMHH B 9 Kilacce OCYLIECTBIISIETCA
yepe3 HCIHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUIN, TaKk M IOHATHH,
ABJISIFOLUXCS] CACTEMHBIMHM JUJISL OTJIEIIBHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHSs, aHAJIH3,
CHHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIHEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIeJIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT s, MaTepHAIbL.



O®uzuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJA, H30TOIIBI,
pPaIuOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUUYECKUN 3apsill, MPOBOAHUKH, TMOJIYIPOBOHUKH,
TUDIIEKTPUKHU, (DOTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, Tas,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUIMYECKAsh pEMIETKA, CIUIaBbl, (U3UUECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOEe IPOCTPAHCTBO, MIaHEThI, 3BE3 161, CoHIIE.

buonorus: ¢orocuntes, npixanue, O6uochepa, sKocucTeMa, MUHEpAIbHBIE YIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MMOPOJbI, IOJE3HbIC
HCKOMaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOI M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUHA C TpaauIIUOHHBIMU pOCCHfICKHMH COHOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBWJIAMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUN 00yYaIOIIUXCS.

JImgHOCTHEBIE PE3YIbTATEI OTPAXKAIOT TOTOBHOCTDH O6yanOIIII/IXCH PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHUBHEBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCcHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpuoTN4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHUA 3HAUYCHUA XUMHUYECKOUI HAayKH B KHW3HHU COBPCMCHHOI'O O6HI€CTB8,,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 MepesoBbIX JOCTHKEHHUSIX U OTKPBITHUSIX
MHUPOBON U OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpa:kIaHCKOro BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCEKINYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOM W APYrMX BHUJAX JIE€ATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOl COBMECTHOM JEATEIEHOCTH IIPY BHIMOJIHEHHH YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpoLiecce ITON Yy4eOHON AESITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJIECHHWE M TOCTYNKH CBOMX TOBAPUIIECH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHUPOBO33PEHYECKUE  NPEJACTABICHHUS O  BEUIECTBE W  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTABIISIIONIME OCHOBY MJIs
NOHMMAHHS  CYIIHOCTM HAy4HOM KapTUHbl MHpa, HpPEICTaBI€HHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPHUPOIBI, B3AUMOCBSI3IX YEJIOBEKA C MPUPOJHOU CPENloil, O posin
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIIbHbIE MOTHUBBI, HAIlPABJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOaUMBIC JUISI OOBSCHEHUS HAONIOJMaeMbIX IPOICCCOB M SBJICHHMA, IT03HABATEIHHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOMN paObOTHI
C yueOHBIMU TEKCTaMH, CIPABOYHOMN JHUTEPATYpPOH, INOCTYNHBIMU TEXHUYECKUMH CPEIICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyUEHHIO W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIHCKOW JEATCIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEeM;

4) popMupoOBaHNS KYJbTYPbI 310POBbA:

OCO3HAHHUC ULCHHOCTU JXU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3A0pPOBLIO,
YCTAaHOBKHM Ha 3JIOpPOBBIM 00pa3 >KWU3HH, OCO3HAHUE IOCICACTBHA W HEIPHITHE BPEIHBIX
OpUBBIYEK (YHOTPEOIEHUsI alKOrojs, HAapKOTHKOB, KYypPEeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
IpaBHJI OE30MMACHOCTH MIPH OOPAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMHU B OBITY U pealbHOMN KU3HU;



5) Tpy10BOro BOCIIUTAHMA:

MHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOGECCHil U TPyAa Pa3IMdHOTO POJIa, YBAXKCHHUE K
TpyAy W pe3ysibTaTaM TPYIOBOW JEATEIIbBHOCTH, B TOM YHUCJIE HAa OCHOBE INPUMEHEHHUS
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATbHOW TPACKTOPUU
IPOJOHKEHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHUECKHU 1eIecCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBaHHMS, NMOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0e30macHOro oOpasa KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 3JIOPOBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOT0 MOBEACHUSI IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke€ B CUTYyAILUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TMOJTy4aeMble MPU HU3YyYECHUH XUMHUH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HaHUS TJIOOATLHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM M IMyTeH WX PEIIeHUs
MOCPEJICTBOM METOJOB XHUMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MmerampeIMETHBIX pPe3y/IbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNO0Te3a, (aKT, CHCTEMa,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIC HUCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMEeTax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTUHE MUpa, U YHHUBEpCalbHbIC ydeOHbIE NeHCTBUs (TMIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble 0OecnedrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NesSTEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue aeiicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIILIEHU NP OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XMMHMYECKUX TMOHATHH (BBIOCNATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTUSMH), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTIICNbHBIX (DAaKTOB W SIBJICHWUW, BBIOMPATH OCHOBAaHUS WM KPUTEPHH IS KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXly O0BEKTaMHU U3yUeHHUs, CTPOUTH JIOTUUECKUE pacCyXAeHus (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 AHAJIOTHH ), JIEJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUSA MOHATUS (NIPEAMETHBIE U METaNPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IPUMEHSEMbIE B XMMHU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYecKass (opMylia W ypaBHEHHE XUMHYECKOW peaknuu — TMPU PEIIeHUH yIeOHO-
MO3HABATENbHBIX 3aJlay, C YYETOM OTHX MOJEIbHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YYAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble uccienoBare/bCKUe 1eHCTBHSA:



YMEHHE HCHOJb30BATh MOCTABJIECHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHHUS THIIOTE3Bl IO TIPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OomnbiTa MO IUIAHUPOBAHHMIO, OPraHU3allUd U NPOBEIEHUI0 YYEHHYECKHX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3ynbTar, (opMynIupoBaTh 00OOIIEHHS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

Pabora ¢ undopmaumei:

yMEHUE BbIOUpPAaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PA3IUYHBIX BUI0B
1 (pOpM IpEaCTaBICHHS, TOTYIaEMYO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIpPaBOYHbIE IOcoOMs, pecypchl HHTepHETa), KPUTHUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHE NPUMEHATh Pa3IMuHble METO/Ibl U 3aIPOChl IIPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3324
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OmbITa B 00JAaCTH HMCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOI aKTUBHOTO MCIIOIB30BAHUS PA3IMIHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpPATh ONTUMaIbHYIO (OpMYy NpeicTaBiICHUs
UHPOPMALIMK U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JAHarpaMMaMy,
npyrumu popmamu rpaduku U BX KOMOMHALIUSMU;

YMEHHE HCIOIb30BaTh W AHATU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
NeSITeAbHOCTH HH(POPMALIMIO O BIMSHUYU POMBILIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMMyHUKATHBHBbIE YHHBepPcAJIbHbIe YUeOHbIe el cTBHA:

YMEHHUs 3aJaBaTh BOIPOCHl (B XoJe auanora MU (WiM) AUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIIOJHEHUS
IpeJI0KEHHOH 3a/1auH;

YMEHUS PEACTABIISTH MOMyYSHHBIE PE3yIbTAaThl MO3HABATEIBHOMN IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eNlaTh TMPE3CHTALUIO0 PEe3yJbTaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCHEepUMeHTa (JabopaTOPHOIrO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEAOBAaHHIO CBOMCTB
BEIIECTB, yueOHOTO MPOEKTA);

YMEHHUsSI Y9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW U
HCCIIEIOBATEIbCKON JICATEIIbHOCTH TPH PEIICHHMH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OOIIMX HMHTEPECOB U COrjacoBaHMs MO3ULUN (00CyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbD», KOOPAMHAIIMS COBMECTHBIX JEHCTBHM, ONpeesieHue KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOW Pa0OTHI U IPYTHE).

PeryasiTUBHbIe YHMBepcaIbHble y4eOHbIE TelcCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEAEATh eI IeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh M IPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOK JEATEIBHOCTb, BbIOWPATH
HanOonee dS(QeKTHBHbIE CIOCOOBI pelmIeHHsT YYeOHBIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHUCTBUM NpPH
BBIIOJIHEHUM 33laHUM ¢ y4y€TOM IIOJIydYEHHUS HOBBIX 3HaHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON LemH,
YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUU 3a/IaHUIA.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTENILHOTO COJEpKaHMs,
YCTAHOBJICHHOTO JaHHOH (¢exnepanbHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE



o0yJarolMMHUCsT Hay4HbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, crenudpuueckue s
OpeaMETHOW o0sacTu «XUMHs», BUIBl JEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konmy oOyueHus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS] YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHSTHHA: aTOM, MOJEKYJa, XMMUYECKHUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JI1 XHMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJb,
3JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakuy COeAMHEHNs, peaKLUU pa3JIoKEHUs, PEaKUU 3aMEIECHUS, PEaKIUI
o0MeHa, 9K30- U SHA0TEPMHUYECKUE PEAKIINH, TEIUIOBOH 3(h(eKT peakuu, Apo aToma,
JJIEKTPOHHBINA CJIOW aToMma, aTOMHas OpOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpPHAsl M HEIOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBS3b, UOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi JOJIs BELECTBA (IIPOLIEHTHAsI KOHLEHTPALKsA) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHMX IOHATUN U NPUMEHATH 3TH
HOHSITHS [IPU ONIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY Ul COCTaBJIeHUs (OpMyn BelIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OINpEAEATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COECJUHEHUSX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJIEKHOCTh BELIECTB K
OIpe/ieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJI XUMHYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHHUSAX;

packpbiBaTh cMmblca llepnonnueckoro 3akona . M. MenneneeBa: n1eMOHCTpUPOBATH
IIOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKUX DJIEMEHTOB OT MX
nosiockeHuss B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAHEHMsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4€HUs, 3aKOHA ABOraapo;

ONHKCBHIBATh M XapakTepu3oBaTh Tabmumunyo (opmy Ilepuoanyeckoil cHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «IJIaBHas noArpynna (A-rpynma)» u
«mobounas noxrpynna (b-rpynma)», Manble U OonbliMe MEpPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcs B Tabiuue «lleproguueckas cucremMa XUMUYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHYECKMX DJEMEHTOB (COCTaB M 3apsi sapa, oOliee YHCIO 3JIEKTPOHOB U
pacrpesielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIMPOBATh XMMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIIy W COCTaBy y4YacTBYIOUIMX B PEAKLUU BELIECTB, [0 TEIJIOBOMY
sdexry);

XapakTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pPa3IMYHbBIX
KJIaCCOB, NOJATBEp)KJas  ONWCAaHUE IMPUMEpPAMHM  MOJIEKYJISIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIEMEHTa o (opMysie COeTUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKON pPEaKLiuy;



IPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIBHON NEATETbHOCTH — aHAlU3 U CHHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — JJIi M3YYEHUSI CBOWCTB BEUIECTB M XUMHUYECKUX PEAKIIMIA,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIIOICHIE, U3MEPEHUE, MOICITMPOBAHNE,
AKCIIEPUMEHT (peaibHbI U MBICICHHbIN);

ClIeZIOBaTh MpaBUJaM TIIOJIb30BAaHUS XMMHUYECKOH TMOCYIOM ¥  J1abOpaTOpHBIM
0o0OpyZOBaHHEM, a TaKXe MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMHU TIO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U coOupaHuIO0 Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOIO BEILIECTBA, MIJIAHUPOBATH
U TPOBOJAUTH XUMHUYECKHE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIeNoue U
KHCIIOT C TIOMOIIBbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIIOpaHX U Apyrue).

K xoHiy oOyueHus B 9 kjiacce npeMETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb c(hOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSI YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHHS, XUMHUYECKas pPEaKIusl, XUMHUYECKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, INEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAMUS, pEaKUud HMOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE pEaKIMH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  OKHUCIHUTEIb,  BOCCTAHOBUTEIND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONus, amMQpOTepHOCTh, XUMHUYECKas CBs3b
(KoBaJIeHTHasi, HOHHAasl, MeETaJJIMYecKas), KpUCTAJUIMUecKas peléTka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, IMpeleabHO JO0IMyCcTUMas
koHueHrtpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX MOHATUNH M NPUMEHATH 3TH
HOHSITHS [IPU ONIMCAHUM BELLIECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCIEHHMS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTb BEUIECTB K ONpPEAEIEHHOMY
KJIAaCCy COCIMHEHHH 1o ¢opmMmyram, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKUX COCAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dopMmyiie, XapakTep Cpelpl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona /[. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabnuunHyio Gopmy [leproguueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATUS «rjaBHas mnoiarpymnma (A-
rpymnma)y u «nobouyHas mnoxarpymma (b-rpynma)», Manbie W OONBIINE TEPUOJBI,
COOTHOCUTh 0003HAYEHMs, KOTOpBIE MMEIOTCSI B IEPUOJUYECKON Tadiuue, ¢
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sipa, o0Iee YHUCiIo AIEKTPOHOB U PACIIPEIeNIEHIE UX 10 JIEKTPOHHBIM CII0SIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MpEJeNIax MajblX IEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;



KJIACCU(UITUPOBATH XUMHUYCCKUE AJIEMEHTHI, HCOPTaHUYECKHE BEIECTBA, XHMHUCCKUC
peakiuu (IO YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3BMEHEHUIO CTENeHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME M CHEHU(PUUECKHEe XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aas ONMKMCAHUE PUMEPAMU MOJIEKYISIPHBIX U
WOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUICCKUX PEAKITUH;

COCTaBIISITh YPABHEHUS SJCKTPOIUTUYECKON TUCCOLMALMU KUCIOT, [IeIouel U CONeH,
MIOJTHBIC U COKPANIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, ypaBHEHUS PEaKIIHiA,
MOJATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAy BeEIlleCTBaMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINil MOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOT0 0ajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAaHUsI XUMUYECKUX MPEBPAIICHUH B pa3IMYHBIX YCIOBUSAX;

BBIUMCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

coOnrofaTh TMpaBWia IOJB30BAHUS XHMHYECKOW TMOCYI0M ©  J1aOOpaTOpHBIM
o0opymoBaHHEM, a TakKe IMpaBWiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMHU IO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U COOMPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIEKUCIOTo ra3a);

MPOBOAUTH PEAKIMH, MOATBEP)KIAAIONINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOPHIA-, OpOMHUI-, MOAUI-, KapOoHaT-, docdar-,
CWIHKAT-, Cylnb(}ar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ WOHBI HW3YYCHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTAaHMYECKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC ONEpAIllMU MBICIUTENbHON AEATeIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHUCTEeMAaTHU3AlMI0, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3Yy4YEHHUS CBOMCTB BELIECTB M XUMHUYECKHX PEAKIMH, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHWS — HaAOJIOJICHWE, W3MEPEeHHUEe, MOJICIIMPOBAHHIE,

SKCIIEPUMEHT (PeallbHbINA U MBICIECHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB U TeM JyekTpoHHbIe (LU pPOBbIE)
Kourpoasnbl | IlpakTnuecku
n/n NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BakHasg 00/1aCThb
. bubmmoreka [{JOK
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
JESITEIILHOCTH YEI0BEKA
bu6mmoreka [JOK
1.2 BemtecTBa 1 XUMHUECKHE PEAKIIUH 15 1
B peakt https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUuTeId HEOPraHUYECKUX BelleCTB
1 Boszayx. Kucnopoa. [ousitue 06 6 bu6nuoreka LIOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢
59 Bonopoa.llonsitue o kucnorax u g 1 bubmuoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
)4 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | 1 bu6nuoreka [IOK
' COE€IUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoauueckuii 3axon u [lepuogudeckas cucrema

Xumuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€aKIuU

xummnueckunx 3jaemMeHToB [I. U. MenneneeBa. CTpoeHue aToMoB.

3.1

Ilepnonnueckuil 3aKOH U 7

bubnuoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
Menpnene-esa. CTpoeHue atoMma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsi3b. OKHUCIUTEITBHO- g bubmuoreka [JOK
' BOCCTaHOBHUTEIIBHBIE PEAKIIUH https://m.edsoo.ru/741837¢
" 15 bubmuorexa [JOK
TOro 1o pasiety https://m.edsoo.ru/7f41837¢c
p 3 bubnnoreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudgposbie
Ne /i P KonTpoann IpakTHYecK bp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padboThbl
pecypcsl
Pa3zgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
11 [ToBTOpenue u yriryosieHne 3HaHum 5 | bubamnorexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALUS. 2 1 1 Bbubmmoteka LJOK
' XUMUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO01as XxapakTepuCTHKa XUMUYECKUX 4 1 bubnmorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' PYTUIHL- &-€P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO0mmas XxapakTepuCTHKa XUMUISCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS



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

Hroro no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

3.1 O61ue cBoiicTBa METAIIOB 4 ngi;ifg;grou/f 112636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 ngi;ifg;grou/f 112636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BeniecTBa u maTepuansl B KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
JlaTa
Ne Kontpon | IIpakruue uupposrie
Tema ypoka usyue
n/n Bcero bHBIE CKHe st oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl

| [Ipenmer xumuu. Posib XMUMHH B dKU3HU | bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210¢c

2 ITonsiTMe 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmoreia HOK

8 https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1aboparopuu U MpUEMBI OOpaIICHHSI C 1 1 bubmorexa HOK
patop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTtele BemecTBa M cMecH. CriocoObl | bubnuoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 1 bubmoreia HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE AIEMEHTHI. 3HAKU (CUMBOJIBI) | bubamnorexa [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cl0KHBIE BEIIECTBa 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa [IOK

yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BEIICCTB. 1 bubmmorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAs aTOMHAs Macca. Bbubmmoteka LJOK
OTtHocuTeNnbHAsI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 105151 XMMUYECKOI0 3JIEMEHTA B bubnmorexa [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c¢
13 KonunuecTBo BemecTBa. Mosib. MossipHas bubmmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUSL. bubmuoreka [{OK
XuMHuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus NpOTEKaHUS bubnmorexa [JOK
XUMHUYECKUX pPeaKiui https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. Bbu6mmoteka [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus koiamuecTBa, Macchl BEILIECTBA bubnmorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMruuecKux peakimit
18 (coe I/IHq;HI/IﬂH A3JI0KCHUS 3a1£1)e elims[ bubmmorexa [TOK
A P > SAMCHLCHIT, https://m.edsoo.r/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIoneaucT. O6o0menue u bubmmorexa LIOK
. ACT: IEI https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAHU I
20 KonTponbnas paborta Nel mo Teme «BermectBa bubmmorexa [JOK
A XUMHYECKUE pPEeaAKIUU» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Y X Bbu6mmoteka LJOK
21 Kucnopos — sneMeHT ¥ TpocToe BEIIECTBO.

O3oH

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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duznyeckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIIEHUS], TOPEHHE) bubmmorexa LIOK
poJa (peaKi - TOP | https://m.edsoo.ru/ff0d4614
[TonsaTtue 00 okcumax
CrocoObI ITOJTy4eHUsT KUCIIOPOa B
23 J1abopaTopuu iqn OMI)IIHJIerH(fEJTI/I Bubmorexa OK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHne kuciopoaa
TennoBoit 3¢ PeKT XUMHUISCKON pPEaKIIHH,
24 MOHATHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I bubnunorexa [IOK
p P ’ https://m.edsoo.ru/f0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHUSIX
Tomnuso (HePThb, YroJIb U METAH).
25 3ar }IBHeI-EI/qu];OS o a, CII0COOBI iro Bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo treme
26 <<§OJ‘I YeHUE 1/112061/1 aHue KUCJIopoaa buGnnorexa LIOK
y o P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE e€ro CBOMCTB»
7 Bomgopoa — a5ieMeHT 1 MpocToe BEIECTBO. bubmuorexa [JOK
Haxoxnaenne B nmpupoae https://m.edsoo.ru/ff0d4dd0
)3 DOU3NUEeCKUe 1 XUMHUYECKHUE CBOMCTBA bubnuoreka [{OK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Ilo € 0 KHCJIOTax U CO.
TPATHE O [KHEIOTAx 1 cOMAX https://m.edsoo.ru/f0d50d2
30 Crioco6bl mosy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIa bubnmorexa [IOK
i onp AOPOd, htps://m.edsoo.ru/fR0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIPO bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e¢
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Brruncienus 00bEMa, KOJIMUECTBA BEILIECTBA

bubmuorexa [JOK

33 rasa I1o €ro U3BECTHOMY KOJIMYECTB
. y y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[MH HAa OCHOBE 3aK0HA 00BEMHBIX bubnnorexa [IOK
PCAKIUH fa htps://m.edsoo.ru/f0d5708
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI buGnuorexa LIOK
8 https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. I1o e 00 aropa
TaB OCHOBAMHIH T HHKaTopax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens. HacwleHHEIE 1
37 HeHaCHl epHHI)IG paCTBO bI. MaccoBas 1oisd buGnuorexa LIOK
B p PBI. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe PaCTBOPOB C OIIPEAEIEHHON bubnnorexa [IOK
P . . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bugmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuA: cOCTaB, KiIacCu(puKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnuorexa [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuenue U XUMHUYECKUE CBOMCTBA KMCIOT bubmorexa HOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIaTypa, CIIOCOOBI bubnmnoreka [JOK
MOJy4YECHUS, XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuoreka [{OK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN
43 ['eneTnyeckas CBsSI3b MEXKy Kilaccamu bubmmorexa [JOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH
Hl . https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubmmorexa [JOK
KJIaCChl HEOPraHUYECKUX COeAUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKH KIacCHpUKAIIIT
51 XUMHYECKUX AJIeMeHTOB. [loHsTHE O Tpymmax bubmorexa [IOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepuonuueckuii 3akoH u Ileproanyeckas
P P bubmuoreka [{OK
52 cUcTeMa XUMUYECKuX 3jieMeHToB /[I. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuosbl, TpyIbI, TOATPYIIIHI bubmorexa [IOK
PHOJEL, TPYTIHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubmmorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YCK aTOMOB
. bubnuoreka [{OK
55 aneMeHToB [lepuoanyeckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

bubmuorexa [JOK

56 ero noJjioxkeaunio B Ilepno €CKOM CHCTEME
10 TIOIOACHHIO B LICPHOMMHICCKOM CHCTEM https://m.edsoo.ru/00ada824
. . MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HAyKH U npakTuku. 1. 1 bubmorexa HOK
p Y . p . e https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakIaHuH
58 DNeKTPOOTPHUIIATEILHOCTh ATOMOB bubnmnorexa [JOK
XAMHUYECKHX SJICMCHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 n
OHHAA XMMHIHCCKasd CBA3D https://m.edsoo.ru/00adac34
60 KoBasienTHas OIApHAST XUMHUYECKAs CBI3b buGnuorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemoyisipHass XUMUYECKasl CBSI3b buGnuorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCHCHD OKMCICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIHU bubnnorexa [IOK
peaKtt https://m.edso00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edso00.ru/00adb076
65 KonTponbHast padorta Ne4 o teme «CtpoeHue bubnmnorexa [JOK
atoma. XuUMHUIECKas CBI3b) https://m.edsoo.ru/00adb486
O00011IeH1E U CUCTEMATU3aI1s] 3HAHUH.
66 Kiaccudukanus OCHOBHBIX KJIacCOB bubmoreia HOK
H . https://m.edsoo.ru/00adb33c
HEOPraHUYECKHX COCTMHCHUI
67 O00011IeHIE U CUCTEMATU3aIMs] 3HAHUH. bubmuorexa [JOK
OKuCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU https://m.edso0.ru/00ad9cb2
68 O000111eHIE U CUCTEMATU3AIIUS 3HAHUN bu6mmoreka LIOK
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https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosamnuecTBo yacoB 1 JIeKTPOHHbIE
ara
Ne Tema ypoka Konrtpoas | Ilpaxkruuyec S uugposkIe
n/n Bceero HbIE KHe oOpa3oBaTesibHbIE
us
padoTbI padoTbI pecypchl
[Tepuonnueckuii 3akoH. [lepuonnueckas Bu6 10K
nonMoTeka
1 cucTeMa XuMHu4eckux aneMeHToB /1. U. 1
M https://m.edsoo.ru/00adb59e
eHjeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB Eu LIOK
n nonMoTeka
2 XUMHYECKHX AJIIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOU CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «[ToBTOpeHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XMMHUUECKUX peakLui 1o 1 bu6nuoreka [IOK
pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUU. B LIOK
nonMoTeka
7 [IoHsiTHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKIusax
[lonsiTHE O XUMHUYECKOM PAaBHOBECHH.
g @akTOpHI, BIUAIOIINAE HA CKOPOCTh 1 bubnnoreka [IOK

XUMHYECKON PCaKuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOIUTUYECKON JUCCOLUALUY. bu6numorexa [IOK
CunbHbIE U cra0ble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHUS peakInn bubnnorexa [IOK

yp peaxt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE IPEACTAaBICHUH 00 bubmmorexa LOK
peal . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubmmorexa [TOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 ITonsaTre o TUApPOIN3E COJICH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0001IeHrEe U cUCTEMAaTH3aUs 3SHAHUHN
m I https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bub6nuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DNEKTPOJIUTUYECKAS JUCCOLHALIUS bubmorexa LOK

p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO11as xapaKTeprCTUKA raJOreHOB. bubnuorexa [JOK
XuMHUYECKrEe CBOMCTBA HAa ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. ConsgHas KUCIIOTa,

19 XI/IMII:)IIIGCKI/IS CBOWCTBA, MTOIYUCHHE bubnmorera [TOK

’ yH ’ https://m.edsoo.ru/00ade104
MPUMEHEHHUE
20 [IpakTuueckas padbora Ne 2 o teme bubnuorexa LIOK

«[TomyyeHne COMAHON KUCITOThI, U3yYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

21 €aKIUii, eCJIN OOUH U3 PEarcHTOB IaH B Bubmorexa OK
P ’ P https://m.edso0.ru/00ade488
M30BITKE
” OO01as xapakTepucTuka 3JeMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAU(PUKAIIUN CEPBI.
23 Haxo;xlz[eHHe CEePhI I/I(beé coeL[HHeiHﬁ B bubmmorexa LHOK
p v https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEpPbI
24 CepoBojopo, ctpocHHe, (U3HUECKUE U bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLIUH, JIEKAINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bu6numorexa [IOK
CEPHOU KUCJIOThI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloILEH Cpelibl COEAUMHEHUSIMH CEPbI
7 Brruucnenue maccoBoii 1011 BbIXOAA bubnuotexa [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTHUKa 3JeMeHTOB VA-
)3 rpynisl. A30T, pacCIpOCTpaHEHUE B bubnuoteka [JOK
npupoe, Gu3nYecKrue 1 XuMUIECKUe https://m.edsoo.ru/00adeeatd
CBOMCTBA
79 AMMuak, ero GpuzNYecKue 1 XUMHUYECKUE bubnuorexa [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o Teme bub6nuoreka [IOK

«HonyquHe aMMH1aKka, U3y4CHHUC €TO

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

A3OTHas KUCI0Ta, €€ hru3nuecKue u

bu6mmoreka [{OK

31
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
1 B KaUeCTBE MUHEPAIbHBIX Y100pEHUH. bubnuoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas
33 KHCTI0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYeHUE
Hcnons3oBanue GpocdaroB B KaueCTBE
34 MUHEPAJIBHBIX YI00OpeHUii. 3arps3HeHue bubmorexa LHOK
P N Y0P AP https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
35 Yraepona, pacipocTpaHEHHUE B IPUPOJIE, bubnmnorexa [JOK
¢du3nvecKkne 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yrieposa, ux GU3n4ecKue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
pOOJIEMBI, CBS3aHHBIE C OKCUIOM YTIIepo/a https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KUCIIOTa U €€ CONu bubmorexa HOK
https://m.edso0o.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyenue yriaekuciioro rasa bubmmorexa [TOK
i o ' \ https:/m.edsoo.ru/00ae027¢
KauectBennas peaxius Ha kKapOOHAT-HOH
[lepBoHavanbHBIEC TOHATHSA 00
39 OpraHUYECKUX BEHIECTBAX KaK O bubmmorexa [TOK
P H https://m.edsoo.ru/00ac054¢
COCJIMHEHUSIX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bu6nmmoreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TCME

bu6mmorexa [IOK

41
«Bakuenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
KontponsHas pabora Ne3 o teme

. bubnuorexa [JOK
42 «Bakuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00aec0el8
COEIMHEHUA
OO01mmas xapaKTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTaimnueckas bubmuoreka [JOK
CBSI3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBONCTBa METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUN PSII HAIPSHKEHUI bubnnorexa [IOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO0mue criocoObl MOTYYCHHS] METAJIOB.

45 CmuiaBbl. Beranciienust o ypaBHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJEPIKUT MPUMECH

46 ITonsATHE O KOPPO3NH METAJIIIOB bubnmorera [TOK

pp https://m.edsoo.ru/00ael1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIBI
10 https://m.edsoo.ru/00ae14b2

48 OxcHabl U TUAPOKCHUIBI HATPUS U KaJIHs Bubmorexa TOK

P p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeIbHBIE METAJIbI — KAJIBIUHN B bu6mmoreka [IOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxkueiiime coeaMHeHUA KaJIbIU bu6mmoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

https://m.edsoo.ru/00ael 5¢8

51 O0001IeHrEe U cUCTEMATH3a U 3SHAHUHN
bu6mmorexa [IOK
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOEI €6 bubnnorexa [IOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOWCTBA OKCUAA U bu6nuoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keineso 3
https://m.edsoo.ru/00ae1d86
57 Oxcupl, rusipokcusl U con xenesa (1) u bubnnoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATHU3AaIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorera [TOK
p B https://m.edsoo.ru/00ae3de8
«BasxkHeH1HEe MeTaJIJIBI U UX COEIUHEHUS
Brluucnenus no ypaBHEHUSAM XUMHUYECKHUX
€aKI1H, €CJIM OAUH U3 PearcHTOB JIaH B
60 E36HTK6 WA COLE )KI/ITII)'I UMeECH bubmorexa LHOK
p N p ' https://m.edsoo.ru/00ae1750
BrmaucneHust MacCoBOM JOJIH BBIXOa
MPOYKTA peaKkIu
61 O0001IeHEe ¥ cucTeMaTh3alus 3HAHU I
6 KonTtponsHas padora Ne4 o reme
«Bakueime MeTayuIbl U UX COSTUHEHUS
63 BeniecTBa u maTepuansl B TOBCEIHEBHOM bubnuorexa [JOK



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

KU3HHU 4YCIIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posp xuMuu B pelieHUH dKOJIOTMYECKUX 1 bubnuoreka [JOK
mpobiem https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O600mIeHNE 1 | bubnnoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000mIeHNE 1 | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O00011eHNE U | bubnnorexa [IOK
cucTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Xumus, 8 kiacc/ I'abpuensa O.C., Octpoymo N.I'., Cnagkos C.A.,

AximonepHoe o6miectBo «M3marensctBo «lIpocBemenue»

» Xumus, 9 xnacc/ 'abpuensua O.C., OctpoymoB W.I'., Cnagkor C.A.,

AKHI/IOHepHOG O6IH€CTBO «HBI[EITGJIBCTBO «HpOCBeIHGHI/IC»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Omnbra JlenucoBa: Xumus. 8-9 kiaccel. Tematudeckue ypoku. @I'OC

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/08



