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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE OCHOBHOIrO o00I1Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON  MPOTPaAMMBI OCHOBHOT'O o011ero o0pa3oBaHus,
npeactaBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE (eaepalibHOM pabouei
IporpaMMbl BOCHUTAHUSI W C YYETOM KOHULEMIMU MPENnojaBaHUsi Yy4eOHOTO
npeaMera  «XHAMUA» B oOpa3oBaTeNnbHbIX Opranm3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumuu Ja€T MPEACTABICHHE O LENsAX, OOIIeld CTpaTeruu
OoOy4eHMs, BOCIIUTAHUS W Pa3BUTHUs OOYYaIOIIUXCS CPEACTBAMHU y4eOHOTro
npeaMera, yCTaHABIUBAET 00s13aTeNIbHOE peaMETHOE coJIepKaHHUeE,
npeaycMaTpUBAET paclpeielieHue €ro Mo KilaccaMm W CTPYKTYPUPOBAHHUE IO
pazziesnaM M TeMaM MNpOorpaMMbl M0 XUMHUH, OINPEIETseT KOJIMYECTBEHHBIE W
KaueCTBECHHbIC XapaKkTepUCTUKU  COACPIKAHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh  HU3YYEHUSI XUMHH C  Y4E€TOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€W, JIOTUKM  Y4eOHOro  MpoIlecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXKHOCTH TpeaMeTa IS
peanuzaiuu TpeOOBaHUM K pe3yabTaram OCBOCHHUS OCHOBHOM
oOpa3zoBaTeILHON MpOorpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a
Takke TpeOoBaHMM K pe3yabTaTaM oOOy4YeHUs XHMHUU Ha YpOBHE IeJei
M3YUYEHUs] MPEIMETa U OCHOBHBIX BHJIOB yU€OHO-TIO3HABATEIHHOU JEATEIbHOCTH
00y4YaromIerocs Mo OCBOEHUIO YYEOHOTO COepKaHUS.

3HaHWE XUMHUHU CIYXKUT OCHOBOW st (GOPMHPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, €ro MpeJACTaBIEHUH O MaTepuaJIbHOM €IMHCTBE MHUDPA,
BOXHYIO  pOJb UIrpalOT  (QopMUpyeMble  XHUMHEH  MPEACTaBICHUS O
B3aMMOIIPEBPAILICHUSIX DSHEPrud W 00 DHBOJIOIMU BEIIECTB B TPUPOJE, O
MyTSAX PEHIeHUs: rI00adbHBIX MPOOJEeM YCTOMYMBOIO pPa3BUTHS YEJIOBEUYECTBA —
CBIPbEBOM,  DHEPreTUYECKOM, TMHIINEBOM W HSKOJIOTMYECKOM Oe30MacHOCTH,
npobJieM 37paBOOXpaHCHHS.

N3ydyeHne xumuu:

v’ CcrocoOCTBYeT — pealu3alMd  BO3MOXKHOCTEM  JijIss  CaAMOpasBHTUS U
dhopMUpOBaHUS KYIbTYPHI IMYHOCTH, €€ 00I1el 1 (QYHKIIMOHATILHON I'PaMOTHOCTH,

v/ BHOCHT BKIag B  (OPMHpPOBAHHE  MBIIUIEHHS W TBOPYECKHX
CIIOCOOHOCTEM

v 00y4arolMxcs, HABBIKOB HX CaMOCTOSATEIILHON y4eOHOU JeSTEIbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

v 3HAKOMHT CO CIENU(PUKON HAYYHOrO MBINLUIEHUS, 3aKJIAAbIBAET OCHOBBI
LEJOCTHOTO B3IJIJla HAa €AUMHCTBO MPUPOABI U YEIOBEKA,  SBISIETCA



OTBETCTBEHHBIM 3TallOM B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH
oOyyJarommxcs;

v’ crocoOCcTByeT (HOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBJICHHWS B OOYYEHWHW XUMHUU OOCECIEUYHMBAIOTCS CHEIMPUKON
COJIepKaHMsl  y4eOHOTro  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyecku
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha OMPEAEIEHHOM 3Tare e€
pa3BUTHSAL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl TIEPBOHAYAIBHBIX TMOHATUNA XUMUH,
OCHOB HEOPraHMYECKOW XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX ITOHSATHIA
OPraHUYECKON XUMUH.

CtpykTypa colepkKaHHs TMpOTpaMMbl 10 XUMHH Cc()OpMHUpOBaHA Ha
OCHOBE CHCTEMHOIrO mnojaxona K €€ m3ydeHuro. CoaepkaHHe CKIAIbIBACTCA W3
CUCTEMBI MOHATHI O XMUMHUYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMbI IMOHATUM
0 xuMmMuyeckod peakiuu. OO€ STH CUCTEMBl CTPYKTYpPHO OPraHU30BaHbBI IIO
NPUHLNIY TOCJIEAOBATEIbHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHX
MPEACTABICHUN pa3HOTO YPOBHSI:

v aTOMHOMOJIEKYJISIPHOIO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

v’ Tlepuoandeckoro 3akoHa J[.11. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMMHU;
YUYE€HUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H,

v\ mpenctaBieHMi 00  DIEKTPOIMTUYECKOW  JUCCOIMAIMM  BEINECTB B
pacTBopax.

TeopeTnyeckne 3HAHUSI PACCMATPUBAIOTCS HAa OCHOBE JMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIILHO OT OHOTO
YPOBHSI K JIPYrOMY, BBIMONHSSA (PYHKIIUU OOBICHEHHS U TPOTHO3MPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XUMHH  CIOCOOCTBYET  (DOPMHUPOBAHMIO
MPEJICTABJICHUSI O XHWMHUYECKOM COCTAaBIIOLIEH HAay4yHOW KapTUHBI MHpA B
JIOTUKE €€ CHUCTEMHOU MPHUPOJbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO
U METOJaM IO3HaHusA B Hayke. M3ydeHue XUMHUU MPOUCXOIUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 KIacc.

[Ipy wu3yuyeHHUH XUMHUU TPOUCXOAUT (OPMUPOBAHHME 3HAHUM OCHOB
XUMHUYECKOM HayKu Kak obyactu COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOM JESATEIbHOCTH YEJIOBEKA M Kak OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTyphl. 3amada ydeOHOTo MpeaMeTa COCTOMT B (opmupoBaHUU
CUCTEMBl XHMHYECKUX 3HAHUM — BaXXHEHIMX (aKTOB, IOHSATHH, 3aKOHOB U
TEOPETUUECKUX TOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUI MHUPOBO33PEHYECKOTO
XapakTepa, sA3blKka HAyKd, B MPUOOIIEHWU K HAy4YHBIM METOJaM IMO3HAHUs MpHU



U3YYEHUU BEIIECTB M XHMHYECKHX peakuuid, B (OPMUPOBAHMHU M Pa3BUTUHU
NO3HABATEJIbHBIX yYMEHUW M MX NPHUMEHEHUU B Y4eOHO-TIO3HABATEJIIBHOM U
y4€0HO-UCCIIEIOBATENbCKON  I€ATEIbHOCTH, OCBOCHUM IpaBWJl 0€30MacHOro
oOpallleHus C BEIIECTBAMU B IIOBCETHEBHOM JKU3HHU.

IIpy wW3y4YeHWM XMMUU HAa YpPOBHE OCHOBHOIO 00miero oOpa3oBaHMs

BAa’KHOC 3HAYCHUC HDI/IO6D6JII/I TAKHUC IICJIN, KaK:

v dbopMUpOBaHHE HHTEJUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

v HalpaBJIEHHOCTh OOY4YeHUS Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
oOyJaromuxcss K CaMOCTOSITENIbHOM IO3HABATENbHON JESITENIbHOCTH, HAyYHBIM
METOJaM I03HaHUs, (POPMUPYIOLIUM MOTHUBALMIO M PA3BUTHE CIOCOOHOCTEM K

XUMHH,
v o0ecrnieueHue YCIIOBHI, CIOCOOCTBYIOLIUX IpUOOPETEHUIO
OoOy4YalolmMUMHUCs ONbITa Pa3zHOOOpa3HOM NEATEIIbHOCTH, MO3HaHUS u

CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUM), HMMEIOLIUX
YHUBEPCAIBHOE 3HAYEHHUE JIJIS1 PAa3JIMYHBIX BUAOB JAEATEIbHOCTH;

v dbopmupoBanue oO0mIel (YyHKIMOHATBLHOM W €CTeCTBEHHO-HAYyUHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATHP W OIICHUBATh SIBJICHUS
OKPY’KaIOIIEro MUPA, UCIIOIb3Ysl 3HAHUA M OIBIT, IMOJYYEHHbIC MNPU HU3YUYECHUU
XUMHUH, TPUMEHATh MX TMPU PEIICHUH MPOOJIEM B MOBCEAHEBHOM >XU3HU U
TPYZIOBOU JIEATENBHOCTH;

v dbopmupoBaHue y OOYyYaIOMIMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IEHHOCTH XHMHYECKUX 3HAaHUM i1 BBIPAOOTKH 3KOJOTHYECKH
1[eJIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXPaHEHMS CBOETO 3[0POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

v pa3BuUTHE  MOTHMBaIMM K  OOy4YeHHIO,  CIIOCOOHOCTEH K
CAMOKOHTPOJI0 ¥ CaMOBOCHHUTAHHI0 Ha OCHOBE YCBOEHHS OOIIEUYETIOBEUYECKUX
LEHHOCTE, TOTOBHOCTU K OCO3HAaHHOMY BbIOOpPY MHpOo(dWIIi U HANpPaBIEHHOCTH
JanbHEeNero o0y4eHus.

OOmiee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX Mg U3y4YeHUs xumuu, — 136
yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacos (2 yaca B
HEJIEIII0).

JUis KaXJIoro Kjacca NMpeayCMOTPEHO pe3epBHOE ydueOHOE BpeMs, KOTOpOe
MOKET OBITh MCHOJB30BAaHO YYaCTHMKaMU 00pa30BATENIbHOTO Mpoliecca B LIEISAX
(dbopMHpOBaHUS BapUATHBHOW COCTABIISIIOUIEH COJEp:KaHMUsI KOHKPETHOW paboueit
nporpamMmbl. I[Ipu sToM oOsi3atenbHass (MHBapUaHTHas) dYacTh COJIEpIKaHUS
Ipeamera, YCTAaHOBJICHHAs] TMPUMEPHON paboueld MporpaMmoi, U Bpems,
OTBOJIMMOE Ha €€ U3yueHUe, JOJKHBI OBITh COXPAHEHBI TTOJIHOCTBIO.

B tumnoByio denepanpHyto pabouyro mporpaMmy M0 XMMHUHU ObLUTA BHECEHBI
CJIEIyIOLME U3MEHEHHS:



8 KJlacc- U3MEHEHO pacIpeiesieHne KOJUYECTBA YacoB ( YBEJIMYEHO, 33 CUET
pe3epBHOIO BpeMeHH): pasnene 2 tema «OCHOBHBIE KJIACChI HEOPTPAHMYECKHX
BEILIECTBaY», pa3ziedl 3 « OKUCIUTEIBHO — BOCCTAHOBUTENBHBIE PEAKIIMN» B CBA3U C
TEM, YTO JJaHHBbIE TeMbl ABJISIOTCS HeoThemiieMon yacTeio A B popme OI'D U
EI'D u obyuaromuecs: B HUX JOMYCKAIOT OMIUOKH.

9 xmacc- B coorBerctBUM ¢ DI'OC BTOporo mnokojeHus B 9 kiacce
COJIEPKUTCST pajJie]l MOCBSIICHHBIA W3YYEHUIO OPraHMYECKOW XUMHH, OJHAKO B
ob6HoBiieHHBIX PI'OC OO0 u B ®OII 3TOT paszaen oTcyTcTBYeT. B CBs3M C ueM,
OBLJI0O TPOM3BEACHO YIUIOTHEHWE MPOTPAMMHOIO MaTepuana: pasgen 1 -
KOJIMYECTBO YacOB yMeHblIeHO /10 14 ( 3a cuer 1 yaca U3 TeMbl OBTOPEHUS U 2
yacoB u3 TeMbl TOJI); pa3nen 2 — KOJIMYECTBO YaCOB YMEHBIIIEHO /10 25 ( 3a cuer
MepeHoca TeMbI ypoka « [IlepBoHayanbHbIE TOHATHSA O OPTAHUYECKUX COEAUHEHUX
B COOTBETCTBYIOIIMI pazlea MNporpaMMmbl); pasjiel 3 — KOJUYECTBO  YaCOB
cokpameno g0 16. Jlob6aBnen pazmen « OOmmMe CBENCHHUS O OPraHUYECKUX
coequHEeHHIX» - 9 yacoB. Takum o0pa3oM coxpaHeHa MPUEMCTBEHHOCTh TIepexo/ia
Mex Ty PI'OC OOO Broporo u @I'OC OOO TpeThero NOKOJICHUHM.

PaGouas nporpamma peanuzyercs nocpeacrsom Y MK:

Y4yeOHble MaTEPHAJIBI VISl YYeHHKA:
1. Ky3znenoa H.E., TutoBa 1.M. Xumus: 8 kiacc: yaeOHUK 1JIs
oO1ieo0pa3oBareNbHbIX yupexaenuil. M.: Benra-I'pad,
2. Kyszuenora H.E., Tutoa U.M., I'apa H.H. Xumus: 9 knacc: yueOHUK 1151
oOmreoOpa3zoBatenbHbIX yupexaeHuil. M.: Bente — ['pad
3. Ky3nenoa H.E., Jlekun A.H., 3aa4HuK 110 XUMHM: 8 KJIacC: IS ydaIIUXCs
oOmreoOpa3zoBaTenbHbIX yupexaeHuii. M.: Benra-I"pad
4. Ky3zuenoa H.H., JIeskun A.H. 3agauynuk 1o XuMuu: 9 Kjtacc: Jyisl yqaniuxcs
o01ieo0pa3oBareNbHbIX yupexaenuii. M.: Benrta-I"pad

MeToanueckue MaTepuabl JAJsl YYUTEs1
1. Ky3uneuona H.E., I'apa U.M. Xumusi: nporpammsl: 8-11 knaccel. M.: Benra-
I'pad.
2. Ky3nenoBa H.E., JleBkun A.H., 3aja4HuK 110 XUMUU: § KJIacC: JJIs1 yHaITUXCS
oOmreoOpa3zoBarenbHbIX yupexaeHuii. M.: Benra-I'pad,
3. AxmetoB M.A., I'apa H.H. Xumus: 8 kiacc: Metoauueckoe nocobue. M.:
Benra-I'pad.
4 Kysuenoa H.H., Jleskun A.H. 3agaynuk nmo xumuu: 9 Kjacc: I y4daluxcs
oOmieoOpa3xoBaTenbHBIX yupexaenuii. M.: Benra-I'pad..
5. AxmeroB M.A., I'apa H.H. Xumusa: 9 xnacc: Meronuueckoe mocobue, M.:
Benta-I'pad.



COAEPKAHUE OBYUYEHMUA 8 KJIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponp XMMUH B KM3HU 4Y€JIOBEKA. XUMHUSI B CHCTEME HayK.
Tena u BemiectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BeiiecTB. [loHATHE 0 MeTonax TMO3HaHUA B XUMUU. YHWCThIE BelleCTBA U
cmecu. CriocoObl pazjeneHus cMecei.

ATOMBI W MOJEKYJbl. XUMHUYECKHE BJIEMEHTBl. CHUMBOJB XHUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (Gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX DIIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcUTENbHAsT AaTOMHas — Macca.
OTHOcHUTeNbHAsT MOJICKYJIsIpHasi Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommuectBo BemectBa. Monbs. MoisipHas mMacca. B3auMocBsA3b KOJIWYECTBA,
MacChl U 4YHCIAa CTPYKTYPHBIX €IWHHUIl BemniecTBa. Pacu€tel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMHUYECKHUE SIBICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKH.
3aKoH COXpaHEHHUsS MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccudukaius
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii sKcnepumenm:  3HAKOMCTBO C  XMMHYECKOM  TOCYJIOH,
npaBuiamMu paboOThl B JIAOOpATOpUM U NMpUEMaMu oOpalieHus: ¢ JabopaTOPHBIM
o0OpyZ0OBaHUEM, U3YYEHUE U OIHKCaHUE (PU3MYECKUX CBOMCTB 0OpasIoB
HEOPTaHWYECKUX BEIIECTB, HaOMIOZeHUEe (U3UYECKUX (TIaBIIEHUE BOCKA, TasTHUE
JbAa, pacTUpaHHWE caxapa B CTYINKe, KUIEHHWE M KOHJEHCAlUs BOJIbI) U
XUMUYECKUX  (TOpeHHWe  CBEuYW, TMPOKAJIMBAHWE  MEIHON  IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCJIOTOM) SIBJICHUM, HAOIIOJEHUE U OIKCaHUue
MPU3HAKOB MPOTEKAaHUS  XUMHUYECKMX  peakuui  (pa3jokeHue  caxapa,
B3aUMOJICHCTBUE  CEPHOM KHUCJIOTHI C  XJOpPUAOM  Oapusi, pa3ioKeHUe
ruapokcuga Menu (II) mpu HarpeBaHuu, B3aMMOAEHCTBHE KeJie€3a C PAaCTBOPOM
com Meau (I1), m3ydeHue cnoco0oB pa3aeneHus cMece (¢ IMOMOIIBI0 MarHuTa,
bunbTpOBaHME, BHIAPUBAHUE, JUCTWJUISIMS, Xpomatorpadus), MpOBEIACHHUE
OYMCTKH  TIOBAPEHHOW  COJM, HAONIOJCHHWE W  ONUCAaHUE pPe3yIbTaToOB
MPOBEJICHUS ONbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHue
MoJiesIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BelECTB

Bo3ngyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopoa — 3jaeMeHT W mpocToe
BelecTBO. HaxoxkaeHne kuciopoga B TpHUpoAe, (PU3MUECKHE W XUMHUYECKHE
cBoiictBa (peakiuu ropenusi). Oxcunpl. [lpumenenune xuciaopoaa. CrocoOsI
MOJIYYCHHUST KUCTOpoJa B JIA0OPAaTOPUM ¥ MPOMBIIUIEHHOCTH. KpyroBopot
kuciopoaa B mpupoje. O30H — ajutoTpornHas MOAUMUKAIIHS KUCIOPO/Ia.



TermnoBoit 3(pPekT XUMUYECKOW peakiuu, TEPMOXHMHUYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEakuu. TOIIMBO: Yroib M MeETaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopon — nsnemMeHT M mpocroe BemnlecTBo. HaxoxkneHuwe Bomopona B
npupoae, GU3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpEIL
HacepilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 107151 BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpPOB B IIpUPOJIE U B KU3HU 4YesioBeKa. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus weopranmdeckux coeauHeHuii. Oxcuapl. Knaccubukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. HomeHkmarypa okcuaoB. DPuU3HUECKME W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Kraccubukamuss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknaTypa ocHoBaHui. DPU3NMYECKHE M XUMUYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudpukauus xucnor. Homenknarypa kucinor. dusmueckue
M XUMHYECKHE CBOWCTBA KUCIOT. Pan aktuBHoctm MmertamioB H.H. bekerosa.
[lomy4yeHne KACIIOT.

Comu. Homenknarypa coned. Duszndeckne W XUMHYECKHE CBOMCTBA
conei. [Tomydyenue comen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii 5KCnepumenm:

Ka4eCTBEHHOE  OIPEIENICHUE  COAECPXKAHUS  KHUCJIOpOJa B BO3IYyXE,
NoJIy4eHHe, coOMpaHue, pacro3HaBaHWE W HW3YYEHUE CBOMCTB KHUCIOPOJA,
HaOJIOICHUE B3aUMOJCHCTBUSL ~ BEIIECTB C  KHUCIOPOJOM W YCJIOBHS
BO3HUKHOBEHUS W  MpeKpalieHus TopeHust (moxapa), O3HAKOMJIEHHE C
oOpa3liaMd OKCHJOB W OIMCaHWE WX CBOMCTB, MOJyYCHHE, COOMpaHUE,
pacro3HaBaHWE€ M W3YyYCHHE CBOWMCTB BOOpoaa (TFOpeHHue), B3auMOJCHCTBUE
BOJIOpOAA c OKCHUJOM MeIn (ID) (BO3MOXHO VICIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HAOMIOJeHne OOpa3lloB BEIIECTB KOJUYECTBOM 1 MOIJIb,
UCCJIEIOBAHUE OCOOEHHOCTEN pacTBOpEHUS BEILIECTB c pa3IuyHON
PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MAaCCOBOU JOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C MeTa/UlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOXHO  HKCHOJIb30BAaHUE BHJIEOMATEPUATIOB), HCCJIEIOBaHUE
o0pa3lloB  HEOPTaHWYECKUX  BEIIECTB  PA3JIMYHBIX KJIACCOB, HAOJIOJECHUE
M3MEHEHHS] OKpPacKM WHAMKATOPOB B PAcTBOpax KHUCIOT M IIEIOYeH, HU3ydeHUe
B3auMoJjiericTBusl okcuna Mmeau (II) ¢ pacTBOpoM cepHOMl KHCIOThI, KHUCIOT C
METaJUIaMU, PEAKIHMI HEUTpaIu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM,



BBITECHEHHE OJHOTO METayla JpyrMM W3 pPacTBopa COJIM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad Mo TeMe «BakHeWIlne KiacChl HEOPTraHUYEeCKHUX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
ieMeHToB .M. MenpaeneeBa. CtpoeHne aroMOB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(PUKANMHA XUMHYECKUX djeMeHToB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIECTOYHO3EMEIbHBIC METaJUIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(POTEpPHBIE OKCHIBI
Y TUJIPOKCHUJIBI.

[Tepuonnyeckuii 3akoH. Ilepromnyueckas cuCTEMa XMMHUYECKHX JJIEMEHTOB
JA.N. MenneneeBa. KopoTkomepuoaHas U JUIMHHONEpUOAHAA  (hOPMBI
[lepnogmueckon cucteMsl xuMudeckux aemenToB .M. Menneneesa. [lepuonsr n
rpynnbl. @U3NYECKUA CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHBIX sfep. M30Tombl.  DIEKTPOHBI.
CtpoeHure PIEKTPOHHBIX 000J0YeK aTOMOB MEPBBIX 20 XMMHUYECKUX SJIEMECHTOB
[Tepuomnueckont cucrembl JI.JI. MenneneeBa. XapakTepuCTHKa XHWMHUYECKOTO
AJIEMEHTa IO ero noJiokeHutro B Ilepunonnueckoii cucreme .M. Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI paauyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenne Ilepuommueckoro 3axkoHa u  llepuoamyeckoil  cucTeMbl
XAMHUYECKUX 3JIEMEHTOB JUJIA pa3BUTUS Hayku W npaktukd. .M. Menneneer —
YYEHBINA U TPAKIaHUH.

Xumudeckas cBs3b. KoBajneHTHas (mojsipHas ¢ HEMOJISIpHAS) CBS3b.
DIIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX AJIEMEHTOB. IOHHAs CBSI3b.

CreneHb OKHCJICHUSI. OKHCIINTEIIbHOBOCCTAHOBUTEILHBIC pEaKIINH.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckui dsKcnepumenm:

H3yueHHEe OOpa3IloB BEIIECTB METAIOB MU HEMETAIJIOB, B3aUMOJICHCTBHUE
TUJIPOKCHAA IIMHKA C PacTBOpaMM KHCJIOT U IIEJIOYeH, MPOBEJICHUE OIbITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3aoKeHUs, COSTMHEHNS).

Mesicnpeomemuvie ces3u:

Peanuzanusa MeXNpeaIMETHBIX CBSI3€M NpPU HM3YyYEHUM XHMMHUU B 8 KJacce
OCYILECTBIISIETCS 4epe3 MCIOJIb30BaHME KaK OOIIMX eCTeCTBEHHOHAYYHBIX
MOHSITUMA, TaK W TMOHSATUM, SBJSIOIIMXCS CUCTEMHBIMU JJISI  OTHACJIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHOHAYYHBIE MOHSTHS: HAYYHBIM (haKT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KIacCU(UKAIUg, IEePUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHUE.



®usuka: Marepus, arToM, DJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHUJ,
U30TOIbI, PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUH 3apsil, BELIECTBO,
TENO, O00BEM, arperarTHOe COCTOSHUE BEIECTBA, a3, (U3NYECKUE BEJIUYMUHBI,
€IMHULIBl U3MEpPEHUs, KOCMOC, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpochepa, MuUHEpadbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIAeMbI€, TOTITUBO, BOAHBIE PECYPCHI.



COJEPKXAHUE OBYUYEHUA 9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

[lepunonnuecknii 3akoH. [lepuonnueckast cuctemMa XMMUYECKUX 3JIEMEHTOB /.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHHA B COOTBETCTBMM C TIIOJIO)KEHMEM 3JJIEMEHTOB B llepnommdeckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelecTBa: BHIBI XMMHYECKOW CBSA3M. THIIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XMUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIM4YHBIM KjlaccaM HEOPraHWYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM MPU3HAKAM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 110 00OpaTUMOCTH, MO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIMH, TEPMOXUMHUECKHE
YPaBHEHHS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'€TEpOTreHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsaTne 0 xumMudyeckoM paBHOBecHH. DaKTOPBHI,
BIMAIOLIME HAa CKOPOCTh XMMHYECKOW pPEaKUUU U II0JO0KEHUE XUMUYECKOro

PaBHOBECHSL.
OKHCIUTENPHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBnenue YpaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLUUK C  HUCIOJIb30BAaHUEM  METOZA
AIIEKTPOHHOTO OajaHca.

Teopus IAEKTPONUTUIECKON TUCCOUNUALMH. DIEKTPOIUTHI U HEATEKTPOIUTHI.
KarnoHnel, aHMOHBI. MeXaHW3M AMCCOLMALHMKA BEIIECTB C PA3JIMYHBIMU BUIAAMU
xumuueckoi cBsizu. Crenens aucconuanuu. CuiabHbIE U CJ1a0ble AIEKTPOJIUTHIL.

Peakiiuun nonHOoro oOMeHa. Y CIoBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMS peakuuii. CBOKCTBA KHCIIOT,
OCHOBAaHMW W COJIeM B CBET€ TMPEJCTABICHUN 00 DIEKTPOJUTUUECKOM
nucconnanuu. KauectBeHHbIe peakiiny Ha HOHBL. [loHATHE O THIPOIU3E CONEN.

Xumuueckuii 5KCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX
BEILIECTB — METAJIOB W HeMeTayioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiunu
OT BO3JCHCTBUS pa3IMUHBIX (AKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOIHOCTU
pacTBOPOB BEILECTB, IPOLECCA AUCCOLMALMM KHUCIOT, WIEJIOYe U  CcoJied
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpHaAIOB), IPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuMid HOHHOro  oOMeHa



(oOpa3oBanme ocanka, BBIIEJICHHUE Tas3a, oOOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOMIMX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUl
(ropeHue, peaklMu Pa3yIOKEeHHs, COSUHEHUS), pAcllO3HABAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pelICHUE
HKCIIEPUMEHTAJILHBIX 33]1a4.

HemeTa/uibl U X COeTUHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOMCTBA Ha MpuUMepe XJopa
(B3auMOJIEHiCTBME C MeETalJIaMH, HEMeTaJlJlaMH, IIejlouaMu). XJIOPOBOJOPO/I.
ConsHast KMCIOTa, XMMUYECKHAE CBOMCTBA, MOJydeHHE, NTpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaKHEWIHMe XJIOpUIBl U HX
HAXOXKJEHUE B IPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHne u (uU3NYECKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CEPhl. AJITOTPOIHBIE MOAU(DHUKAIINN KUCTIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpPOCHHE, (PU3NYECKHE U
XUMHUYECKHEe CBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnast kucinoTra, (QuU3NYECKHE M XUMHYECKHE CBoilcTBa (oOmime Kak
IPEACTaBUTENS Kjacca KHUCIOT W crneuu@uyeckue). XHUMUYECKHE pPEaKIuH,
Jeale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a TMOMY4YeHHs] CEPHOM KHCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKus Ha
cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHM B MpHpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCIMHEHUSMU Cephbl (KUCIOTHBIC IOXKIIH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymibl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHHUSA. A30T, paclpocTpaHEHHE B MPUPO/IE,
¢duznyeckue U XxuMuyeckue cBoiictea. Kpyroopot a3ora B nmpuponae. AMMuax, ero
dusznyecKkre u XMMHUECKHUE CBOMCTBA, oMy4YeHne 1 mpuMeHnenue. Coiu aMMOHMS,
X QU3NYECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MOJydeHHe, (PU3NYECKUE U XUMHUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crhenuduyecKue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KAauyecTBE MHUHEPaAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNe OKPYKAIOUIEH Cpeibl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE MOXKIW, 3arps3HEHHWE BO3Ayxa, MOYBbI M BoaoéMoB). Docdop,
altoTponHeie Moaudukammu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIESCKHIE CBOMCTRA,
nosydyenue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCICHHUSA.  YTIEpPOJ,  aJJIOTPOITHEIC
Moau(pUKalMKU, PpaclpoCTpaHeHWEe B MpUpoae, (U3MUecKMe U XUMHUYECKHE
cBoiicTBa. AncopOiusa. KpyrosopoT yriepoaa B npupojge. OKCuabl yriepoja, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJTlydYeHUE W TMPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBbI, CBSI3aHHBIE C OKCHJIOM



yraepona (IV), rumoreza rmo0anbHOTO TOTEIICHUS KJIMMATa, IMAPHUKOBBIN
b dexT. YronpHas KucaoTa u €€ Colu, nX (PU3NIECKNE U XUMHUYECKHUE CBOMCTBA,
nojiyueHue W mnpuMeHeHre. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MICTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTMHECHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJAOPOAOB (yroib, NPUPOAHBIA Ta3, HEDTh),
MPOAYKTBI UX TepepaboTku (OCH3WH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBoJgax — U uX
poJii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCTUHCHUI.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJYy4YCHUE W
npumeHenue. CoenuHeHHs KpemMHUst B mpupone. OOmme mnpeacTtaBieHus o0
okcusie kpemaust (IV) u kpemHueBoit kuciore. CUIMKAThI, UX HCIOJIb30BAHHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline CTpOUTENbHbIE MaTepHaybl: KEPaMHUKa,
CTEKJIO, IIEeMEeHT, O0eTOH, keye300eToH. [Ipobiempl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIbHBIX MATEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuii SKcnepumenm:

M3y4eHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKAHMsI, OIBITHI, OTpaKalIue (PU3NYECKHEe W XUMHUYECKHE CBOMICTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJOTE€HUJOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  MCIIOJIb30BAHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIIMBaHUS caxapa Ioj JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBlIEeHHOM CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HaOJIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKUMU
cBoiicTBaMu a3otra, ¢ochopa U HUX COECIUHEHHHA (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yA0OpeHul, MoayyeHue,
coOupaHue, pacro3HaBaHWE€ W M3YYCHHE CBONCTB aMMHaKa, MPOBEIACHHUE
KaueCTBEHHBIX PEAKIMii Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKaHUsl, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAJUIMUECKNX PEmETOK anmasza, rpadura, dyiaepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aFCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIAEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOUpaHue, paclio3HaBaHUE M U3y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHNUE KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaIUIbl U KX COCIMHEHUS.

MeTajiibl 1 MX COeIMHEHUS



OO01ast XxapakTEpUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxeHus B llepmogmyeckon cucreme xumudeckux daeMmeHTtoB 1. WM.
MeHnpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTtajunueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HanpspKeHUN MeTauioB. OU3nYecKrue U XMMUUYECKHE CBOMCTBA MeTauioB. O0mue
criocoObl monydeHus MeTtasioB. [loHsTHE O KOPpO3WMM METaNIOB, OCHOBHBIC
Coco0bl 3alMThl UX OT Koppo3uH. CruiaBbl (CTajib, YyryH, AIOPATIOMUHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTamibl: mONOXKeHHEe B [lepronueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJCHUE B MPUPOJE.
duznyeckne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HaTpusd W Kauud. [IpuMeHeHue WIeNOYHBIX METANIOB M HX
COEJIMHEHUMH.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHuii M KaJbIMH: TOJIOKEHHUE B
[lepnognueckon cucreme xumudeckux dneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXeHue B npupojae. Pru3nueckne 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanblus. Baxkueilmmue coenuHeHUs KanblLUs (OKCHJA, TUIPOKCHU[, COJIH).
JXKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AnmroMHuHMIL: TIONI0KeHKE B Ileproandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxOXKIeHHE B mnpupone. dusznueckue u
XUMHUUYECKUE CBOMCTBA altoMUHUA. AMGOTEPHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
QIIFOMUHUS.

Kenezo: nonoxxenue B llepruoanyeckoil cucteMe XUMUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMUYECKUE CBOMCTBRA kene3a. OKcu b, rTuapoKcuabl U conu xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii 5KCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, M3yYEHHE PpE3YyJbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJECUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOW (BO3MOXKHO HCIOJBb30BaHUE BHUAEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHMS JKEIE€3a B KHUCIOPOIE
(BO3MOXKHO  HCIIOJIb30BaHUWE  BUAEOMATEpHUAJIOB), NPU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKIMl HAa MOHbBI: MarHus, KaiblUs, aJFOMUHMS, LIMHKA, XKeje3a
(IT) u xxenesza (I11), meau (1), HaGmroeHUE M ONMKMCaHUE TIPOILIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpusl, Kanusd M Kajubluusg (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCU/IA IMHKA, pELIEHUE HKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Bakueniue
METaJUIbl U UX COCAUHEHUS.

O01mme cBeeHUs 00 OPraHNYeCKUX COeIMHEHUSIX

Yanes00opoodsi

BO3HUKHOBEHHE W Pa3BUTHUE OPraHUYECKOW XHUMHUM — XUMHUHM COCIMHECHUH
yriaepona. Kiaccudukanus u HOMEHKIATypa yrieBojoponaoB. IlpeaenbHbie
YIJIEBOAOPOABI — alIKaHbl. HemnpeaenbHble  yIIIEBOOOPOJIBI —  AJIKEHBL.



HenpenenpHuble  yrneBomopoasl —  ankuHbl.  [Ipupoaneie  uMCTOYHMKH
YTJIEBOJIOPOJIOB

Kucnopoocooepaicawue opeanuueckue coeoOuneHusl
Kucnopoaconepxame  opranudeckue  coenuHeHus.  Crnuptel. KapboHOBBIS

KHUCJIOTBI
Buonozuuecku sascHvie opeanuyeckue coeOUHeHus (Hcupbl, venesoovl, beaxi)
buonornyecku BaKHbIE COCTMHEHUS — JKUPBI, YTIAEBOABL. bemku.

Xumuueckuu dsKcnepumenm:

B3aumopeiicTBue stuieHa ¢ OpoMHOW BOJOW M pacTBOPOM IEpMaHTaHaTa Kajus;
MOJIyYeHHE alleTUJICHA U €ro B3auMOoJIelCcTBHE ¢ OpOMHOM BOIOM; BOCIIJIaMEHEHHUE
CIIUPTOB; OMNBITHI, MOJATBEPKAAIONINE XUMUYECKHE CBOWCTBA KapOOHOBBIX KHUCIIOT;
peaknus dTepudUKaIy BEIIeCTBa; AeHATypaIys Oenka

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM 4eloBeka. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momMorib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKaroImieh cpeabl (MpeienbHas J0mycTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Pons XxumMuu B penieHun 3K0JIOrMYeCKux
po0aem.

Xumuyeckuii SKCnepumenm:

M3y4eHHEe OOpaslloB MaTepUalioB (CTEKJO, CIUIABBI METAJIOB, MOJUMEPHbBIC
MaTepHabl).

Mesicnpeomemnule cesaszu

Peanmnsanns MeXNpenMETHBIX CBSI3€M NpH HM3y4YEHUM XUMUHU B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W  TOHATHUW, SBISAIOIIMUXCA CUCTEMHBIMM [JUISl  OTHEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIE MOHSTHS: HAy4dHBIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIu3, CHUHTE3, Kiaccu(uUKalus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCHEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIN
3 deKT, TeXHOIOTHs, MaTePHUAIIbI.

®usuka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIBI, PAIMOAKTUBHOCTh, MOJEKYJA, SJIEKTPUUYECKUNA 3apsij, MPOBOJHMKH,
NOJyIPOBOJHUKY, AUDJICKTPUKH, (HOTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe  COCTOSIHME  BEIEeCTBa, ras, pacTBop, pPacTBOPUMOCTb,
KpUCTAJUIMUECKass  pemérka, CIUIaBbl, (PU3UYECKHE BEJIMYMHBI,  €AMHMIIBI
U3MEPEHUSA, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI, COMHIE.

buonorusi: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEILIECTBA.



['eorpadusi: armocdepa, rtugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
TI0JIE3HBIE UCKOTIAeMBbI€, TOTUTUBO, BOAHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOrpPaMMbl OCHOBHOT'O  OOIIETO
oOpa30oBaHus JOCTUTAIOTCI B XOJ€ OOYYEeHHs] XUMHM B €JAMHCTBE Yy4yeOHOU W
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBWJaMW W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCSI.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YaroOUIUXCS
PYKOBOACTBOBATbCS CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlMA W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOUIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
WCTOPUYECKOMY W HAyYHOMY HACIEIHUIO, TMOHUMAHHUS 3HAYEHHUS XUMHYECKOU
HayKH{ B KU3HU COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM
uHpopMaliie! O MEPEeAOBBIX AOCTHXKCHUSX U OTKPBITHSX MHPOBOM U
OTEUECTBEHHOW  XMMHH,  3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskaaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax W NpaBUJaX MEXIMYHOCTHBIX
OTHOILIEHUN B KOJUIEKTHMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIEAOBATENbCKOM, TBOPYECKOM W JAPYIHX  BHAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHON JEATEIbHOCTU MpHU
BBITIOJIHEHUHM ~ y4€OHBIX, TMO3HABATEIbHBIX 3a/a4, BBIMOJHECHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JIaHUM  y4E€OHBIX  IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHHUMAHUIO M  B3aUMOIIOMOIIM B TMpollecce  3ToM ydeOHOM
JESTEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEICHUE M IIOCTYIIKA CBOMX
TOBapUIIEH C TMO3WLIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YUYETOM
OCO3HaHMS MOCIEACTBAMN MTOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW PEAKIIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH U COCTABJISIOLIME
OCHOBY i1 TIOHUMAaHHSI CYIIHOCTH HAy4YHOM KapTUHBI MHpaA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX UEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;



MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE Jisi OOBSCHEHHUS HaAOJII0OaeMbIX MPOILECCOB U SIBICHUH,
MO03HABATENIbHON, MH(OOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpPhl, B TOM YHUCJE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOM, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHMIO U TO3HAHUIO, JHOO03HATEIBHOCTh, TOTOBHOCTH M
CIOCOOHOCTP K  camMO0OOpa30BaHUIO, MPOEKTHOW W  HMCCIIEOBATENbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U ypOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBUU U
HEMPUATHE BPEIHBIX MpUBbIYEK  (YMOTpeOJEHUs  aJIKOroJii, HAPKOTHUKOB,
KypeHus), = HEOOXOJMMOCTU COOJIIOJACHUST  TpaBuUil  OE€30MAaCHOCTH  MpHU
oOpalieHu ¢ XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEAIbHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpEC K NPAKTHUECKOMY M3YyUYEHHUIO Mpodeccuil M TpyAa pazIudHOro
poda, yBaK€HHE K TpYyIdy M pe3ylibTaTaM TpPYJIOBOW JEATEIbHOCTH, B TOM
YUCJI€ HAa OCHOBE NPUMEHEHHUsS NpPEIMETHBIX 3HAHUW [0 XHMHH, OCO3HAHHBIN
BBIOOp MHAMBUAYAJIBHON TPAEKTOPUM MPOAOKEHUS O0Opa3oBaHHUs C YYETOM
JUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WHTEPECOB
U MOTPeOHOCTEH, YyCHEmHOW MPOoPEeCcCUOHATBHON NESATEIbHOCTA U Pa3BUTHUS
HEOOXOJMMBIX YMEHMH, TOTOBHOCTh aJalTHPOBATHCS B MPOodeccHoHaTBHOM
cpene;

6) 3K010rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1eJeco00pa3HOe OTHOILIEHHE K NPUpOJie KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHMMAaHUE IEHHOCTU 370POBOr0 U
Oe3omacHOoro obpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY U ICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHHE LIEHHOCTU COOJIIOICHUS
npaBusl  OE30MACHOTO TOBEJIEHUS NpU paboTe C BEIIeCTBaMHU, a TaKXKe B
CUTYaLMSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHMS, TMOJy4aeMble IPU HM3YUYCHUH XUMUH,
JUI PELICHMs] 3aJad, CBSI3aHHBIX C OKPYXAKOUIEW IPUPOAHOW CPEaOH, I
MOBBIIICHUS YPOBHS DKOJOTHYECKOM KYyJIbTYpbl, OCO3HAaHUS TIJ100aIBHOTO
XapakTepa SKOJOTUYECKHX Mpo0ieM M MyTed MX pelIeHUus MOCPEICTBOM
METO/IOB XUMHH, 3KOJIOTMUYECKOr0 MBIILIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIbLHOM IIPAKTHKE.



METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meranpeaMeTHBIX pe3yJIbTaTOB BBIACISIIOT 3HAYUMbIC

Ut (pOpMUPOBAHKS MHPOBO33PECHHS OOIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHUS,
MPUHITAT, TUTIOTE3a, (HaKT, CHCTEMa, MPOIECC, SKCIIEPUMEHT U JIPYToe€.), KOTOPhIC
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETaX W IMO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ATUX NMPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOM
HAy4YHOM  KapTUHE MHpa, W  YHUBEpCaJbHble  Yy4ycOHBbIE  JIEHCTBHUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIEC), KOTOpPbIE 00ECIEeUYNBAIOT
dbopmupoBaHue TOTOBHOCTH K CaMOCTOSTEJIbHOMY IUJIAHUPOBAHUIO U
OCYLIECTBJICHUIO y4€OHOM 1€ATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

ba3zosvie nocuueckue oeticmeus:

YMEHUSI HCMOJB30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS TP OCBOCHUU
3HaHWM: PpACKpbIBaTh  CMBICI  XUMUYECKUX  MOHATHM  (BBLACHATH  UX
XapaKTEPHBIC TPHU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU TOHATHSIMH),
WCIIOJIB30BaTh TIOHATHS i1 OOBSCHEHHS OTACIBHBIX (PAKTOB U SIBICHUM,
BEIOMPATh OCHOBAaHUS M KPUTEPHH I KIACCH(PUKAINK XUMHYECKHX BEIICCTB
U XUMUYCCKHX PEAKIWH, yCTaHABIMBATh MPUYWHHO-CJICIACTBCHHBIC CBS3U
MEXTY o0beKTaMu U3Yy4YCHMUS, CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIYKTUBHBIC, JACNYKTUBHBIC, MO0 aHAJOTHU), JI€TaTh BBIBOJBI W 3aKIIOUCHUS;

yMEHUE TPUMEHSITh B TMPOIECCE TMO3HAHUS TMOHATUS (MIPEAMETHBIE U
MeTaIrpeMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B
XUMUH, TPeoOpa3oBbIBaTh IMMPOKO TMPUMEHSIEMBbIE B XHMHH MOJCIIbHBIC
MPECTABICHUS] — XUMHUYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMU4eckasi popmyra u
ypaBHEHUE XMMHUYECKOW PEaKIIUN — MPU PEIICHUHN Y4eOHO-TT03HABATEIBHBIX 3a/1a4,
C yu4€TOM OTHUX MOJEIBHBIX TMPEJCTABICHUN BBISBISATH M  XapaKTepU30BaTh
CYIIIECTBEHHbIC TPU3HAKK M3Y4a€MbIX OOBEKTOB — XHUMHYECKHUX BEIICCTB U
XUMUYECKUX  pEaKIMil, BBISABIATH  OOIIME 3aKOHOMEPHOCTH, MPUYHUHHO-
CJICICTBEHHBIC CBS3M M TMPOTHBOPEYHS B H3ydaeMbIX MPOIECCAX U SIBICHUSIX.

ba3zosvie uccnedosamenvckue oelicmeaus:

YMEHHUE HCIOJb30BaTh IMOCTABJIEHHBIC BOIMPOCH B KayeCTBE MHCTPYMCHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUS THIIOTE3BI II0
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;
npUOOpPETEeHNE OMbITa M0 IUIAHUPOBAHUIO, OPraHM3allil U  MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €T0 Pe3yJbTar, (PopMyIupoBaTh 00OOIIEHUS U



BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICIOBAHUS, COCTABIISATH OTUET
O TIPOJICIaHHOM paboTe.

Paboma c unghopmayueri:

YMEHHE BBIOWpATh, AHAIU3UPOBATh W HWHTEPIPETHPOBATH WH(POPMAIIHIO
pa3sIUYHBIX BUAOB © (GOpM TMPEACTaBICHUS, TOIy4aeMyl0 €3  pa3HBIX
WCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMHYECKOTO COJCpKaHUS,
CIpaBOYHBIE  TOCOOHWs, pecypchl MHTepHETa), KPUTHYECKH  OIICHUBATH
MPOTUBOPEYHMBYIO M HEIOCTOBEPHYIO MH(POPMAIIHIO;

YyMEHUE TIPUMEHATh PA3JIMYHbIE METOAbl W 3alpoChl TPU TIOWCKE U
orbope wuH(pOpPMAIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX  JIJISI
BBITIOJTHCHMSI YY€OHBIX M TIO3HABATENBHBIX  33/7a4  ONpPENSIEHHOTO  THIIA,
npuoOpeTeHne  ombpiTa B O0OJACTH WCMONB30BaHUS  WH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO
WCITOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOUPATh
ONTUMAJIbHYI0  (OopMy TIpeACTaBICHHs HWHPOpMAMA W  HWLIIOCTPUPOBATH
perraemMbie 3a7a4d HECIOKHBIMH CXEMaMH, JuarpamMmamu, ApyrumMu (popmamu
rpaduKu U ©X KOMOUHAIIUSIMH;

YyMEHUE UCIIOJIb30BaTh W aHANU3MpOBaTh B Mpolecce ydyeOHOU U
UCCJIEI0BATENHCKON JeSATETbHOCTH uHbOpMaIUIO 0 BIIUSIHUN
MIPOMBITIUICHHOCTH, CEIbCKOTO  XO3SJHWCTBA W  TPAHCIIOPTAa HA  COCTOSHHUE
OKPYKaIOIIEH PUPOJHON CPEJIBI.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe TeCTBHS:

yMEHHUE 3aJlaBaTh BOMNPOCHI (B XOje Auanora U (Wiau) AUCKYCCHH) IO
CYIIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOTHEHHS MPE/JIOKEHHOM 3a/1a4H;

npuoOpeTeHHE OMbITA  TPE3CHTAIlMM  PE3yJIbTaTOB BBITIOJIHCHUS
XUMHUYECKOTO 3KCIepuMeHTa (1abopaTopHOro ombiTa, J1abopaTopHO pabOThI
M0 MCCJIEAOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TO3HABATEIHHOU H
MCCJIEIOBATENILCKONW JIEATENTbHOCTH TIPU PEIICHWH BO3HHUKAIOIMIUX MpoOJIeM Ha
OCHOBE y4€Ta OOIMMX MHTEPECOB U COIJIACOBAHMS TMO3HIHK (00CYXKICHHUS,
OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbD», KOOPJAUHAIIUS COBMECTHBIX JCHCTBUH,
OTIpEeJICIICHNE KPUTEPUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON PabOThI U JPYTHE);

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEILHO ONPEACNATh UEIU ACATEIBbHOCTH, MJIAHUPOBATD,
OCYIIECTBJISATh, KOHTPOJUPOBATH M TIPU HEOOXOJUMOCTH KOPPEKTHUPOBATH
CBOIO JICSITEIBHOCTh, BHIOWpaTh HanbOonee S(PPEKTUBHBIE CIOCOOBI PEIICHHUS
y4eOHbIX ¥ TIO3HABATENBHBIX  3a7a4, CaMOCTOSITEILHO COCTaBIATh WU
KOPPEKTUPOBATh MPEIOKECHHBIA AITOPUTM JICUCTBUI NIPU BHITTOJIHEHUH 33 IaHUM C
y4ETOM MOJYYEHHUS HOBBIX 3HAHUM 00 H3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M



peakunAax, OHOCHUBATH COOTBCTCTBUC IIOJIYUYCHHOI'O pPC3yJibTara 3asiBJICHHOM
neiain, YMCHHC MCIIOJIb30BaTh MW aHAJIM3HUPOBATH KOHTCKCTLI, IMpCAIaracMnICc B
YCJI0BHUHA SaI[aHI/II\/’I.

NPEAMETHBIE PE3YJIbBTATBI K konuny oOydyenuss B 8 KJiacce
NpeIMETHBIE  pe3yJibTaTbl  Ha  0a30BOM  ypOBHE [JOJDKHBI OTpaXXaThb
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCSA YMEHU:

®pPACKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX IOHSTHH: aTOM, MOJIEKyJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEMIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs AaTOMHas W
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JIONIT XUMHUYECKOTO JJIEMEHTAa B COCAMHEHMM, MOJSIPHBIA O00BEM, OKCHI,
KHCJIOTAa, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATEIIBHOCTb, CTENEHb OKHUCIIEHUS,
XMUMHUYECKasl peaklys, KilacCU(PUKAUs peakuil: peakuu COeIUHEHUs, peakuu
pa3ioXKeHus, peakluu 3aMelICHUs, peaklMi OOMEHa, 3K30- U 3HJIOTEPMUYECKHUE
peakuuu, TerioBoil 3¢p(eKT peakiuu, SApO aToMa, dJIEKTPOHHBIM CJIOW aroma,
aTOMHass  opOuTanb, pajguyc aToMa, XHUMHUYECKas CBs3b, MOJIApHAs WU
HEMOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, pacTBOD,
MaccoBas J0Ji BEIIEeCTBA (IIPOLICHTHAs] KOHIIEHTPALMsI) B paCTBOPE;

S JUTIOCTPUPOBATH  B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
IIPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX MIPEBPAILCHMI;

®ICII0JIb30BATh XMMHMYECKYI0 CHUMBOJIUKY JJIsi COCTaBlEHUS (QopMys
BEIIECTB W YPABHCHUN XUMHYECKUX PEAKIIUN;

®ONPENEATh BAJIGHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEIUHEHUSIX,
CTENEHb OKUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPHUHAJJIEKHOCTD
BEUIECTB K OINpeAeNEHHOMY KJacCy COCAMHEHUH 1o Qopmynam, BUJ
XUMHUYECKON CBsI3U (KOBAJICHTHAs! M MOHHAs) B HEOPraHMUECKUX COCTUHEHUSIX;

epackpeiBaTh cMmbicn  Ilepuogmueckoro 3axkona JI.M. MeHneneesa:
JEMOHCTPUPOBATh MOHUMAHUWE  [EPUOJMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX JJIEMEHTOB OT WX mNoyiokeHuss B llepuoguyeckoil cucreme,
3aKOHOB COXpaHEHUs MaccChl BEILECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJIpo;

®ONNCHIBATh M XapakTepu3oBaTb TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3judaTh MOHATUS «TJIaBHAs MOATrpymmna
(A-rpynma)» u «mnobounas mnoarpynmna (b-rpynma)», wmanble U OOJbIIME
NepUOAbl, COOTHOCUTH OOO3HA4YEeHMs, KOTOpble HMMEITCAs B  Tabnuie
«lleppognueckass cucrema xumuuyeckux sineMeHTtoB J[.M. MengeneeBay ¢
YUCJIOBBIMUA  XapaKTEPUCTUKAMHM CTPOEHUS AaTOMOB XHMHMUYECKHX 3JIEMEHTOB
(coctaB M 3apsaa sApa, oOIIee 4YHUCIO 3JIEKTPOHOB U paclpeiesieHue ux Io
AIIEKTPOHHBIM CJIOSIM);



e KJTACCH(PUITUPOBATh XUMHUYECKUE DSJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIHUH
BEILIECTB, MO TEIUIOBOMY 3 (PeKTy);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOICTBA BEILECTB
pa3TUYHBIX KJIACCOB, TIOATBEpPXKAAas ONMUCAHWE TMPUMEPAMH  MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

®[IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHMUSI XUMHUYECKHUX NPEBPAIICHUNA B Pa3IUUHbIX
YCIIOBHSIX;

®BBLIYUCIISITE OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJSIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XMMHYECKOTO 3JeMEHTa Mo QopMylie COeAUHEHUS,
MacCOBYIO JIOJIO BeIlleCTBa B PacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO
XUMHUYECKOMN peaKInu;

®[IPUMEHATH OCHOBHBIEC OIEPAIMU MBICIUTEIBLHON JESITEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 00o001enne, CHCTEMAaTH3AaIHIO, KJ1accu(UKaIIUIO,
BBEISIBJICHUC TPUIUHHO-CIICACTBEHHBIX CBSI3€M — I W3yYCHHUS CBOMCTB
BEIIECTB M XHWMHUYECKHX PEAKIUH, €CTEeCTBEHHO-HAYYHbIE METOJbI TTO3HAHUS —
HaOMIOZICHUE, W3MEPEHHE, MOJCIUPOBAHUE, OKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN);

ecie/ioBaTh ~ IpaBWaM  TOJIb30BAHWA  XMMHYECKOW  TMOCYyAol |
7a00paToOpHBIM O0OPYJIOBaHMEM, a  TaKXKe  TMpaBuwiaaM  oOpalieHuss ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMU TI0 BBITOJIHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO TOJYYCHHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopojja M KHCJIOpOJa), MPUTOTOBIECHHUIO PACTBOPOB C OMpPENEIEHHOM
MaccoBOM JI0JIel pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH W  TPOBOIUTH
XUMUYECKUE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT
C MOMOUIBIO UHIUKATOPOB (JJTAaKMYC, (heHON(PTaNECHH, METUIIOPAHK U APYTHE).



HPEIMETHBIE PE3YJIBTATDHI k koHny oOyuyenusa B 9 Kiacce
OpeIMETHBIE  pe3yJibTaTbl  Ha  0a30BOM  ypOBHE [JOJDKHBI OTpaXXaThb
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCSA YMEHU:

®paCKphIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TMOHATHM: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, JJEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi peakiusi, XUMHUYeCcKas CBsI3b, TEIIOBOM A EKT peakiuu, MoJib,
MOJISIPHBIM 00BEM, pacTBop, ANEKTPOJUTHL,  HEAIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAs JUCCOLMALINS, PEAaKIUU HOHHOrO OOMEHa, KaTalu3aTop,
XMMHUYECKOE  paBHOBecHe,  oOpaThMble UM HeoOpaTUMbIE  pEAKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKHUCIUTEIb, BOCCTAHOBUTEIID,
OKHUCJICHHE U BOCCTAHOBIICHUE, AJUIOTPOIHUs, aM(POTEpHOCTh, XUMUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs,, METAJUIMYECKas), KpPUCTAJUIMYECKass PeIETKa, KOppO3us
METAJJIOB, CIUIABbl, CKOPOCTh XHWMHYECKOM pEaKIUuU, MPEAEIbHO JOIyCTUMAas
koHuenTpamusa [1/IK Bemecrna;

® IUITIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX TOHSATUUA W
MPUMEHSITH 3TU NOHATHUA PU ONMKMCAHUY BELIECTB U UX MPEBPAILLICHHUII;

®ICTIOH30BATh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHHS (OpMyI
BEIIECTB W YPABHCHUN XUMHYECKUX PEAKIIUN;

®OIIpE/IEIATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS XUMHYECKUX HJIEMEHTOB
B COCIMHEHUAX  paA3JIMYHOTO  COCTaBa, MPUHAJIEKHOCTh  BEUIECTB K
OTIpe/ICIEHHOMY KJIACcCy COeAMHEHUN 1o ¢dopMmysaaMm, BHUJ XUMHUYECKOH CBSI3H
(koBajJieHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPTaHMYECKUX COCIUHEHUSX,
3aps] MOHA IO XUMHUYECKOH (hopmysie, XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPTaHUYECKUX COCAMHEHUN, THUI KPUCTALINYECKON PEeIIETKH KOHKPETHOTO
BEILIECTBA;

epackpeiBaTh cMbIcn llepuommueckoro 3akona J[.MI. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OIMUCHIBATh M XapaKTepPU30BaTh TAOIUUYHYIO
dbopmy [lepnoanueckold CUCTEMbl XMMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHSTHS
«rnaBHasg noarpynmna (A-rpynma)» u  «mobouHas noarpynmna (b-rpymma)y,
Majble U OOJbIIME NEPUOJbI, COOTHOCUTh O0O3HAUYEHUS, KOTOPBHIE HMMEIOTCA B
MEePUOANYECKON TaONMIE, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3aps] siApa, OOLIEe YUCIO 3JIEKTPOHOB M
pacrnpeiesieHde UX Mo AJEKTPOHHBIM CI0SIM), OOBACHATH 00IIHME 3aKOHOMEPHOCTU
B U3BMEHEHUH CBOWCTB 3JIEMEHTOB U X COEAUHEHHI B MPeeiax MajbiX MEPUOJIOB
Y TJIABHBIX MOJTPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

e KJTACCH(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy UM COCTaBy YYacCTBYIOUIMX B PEAKIUU



BEUIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTENEeHEeH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

eXapaKTepu30BaTh (OMUCHIBATH) OOINIME W CHEHU(PUUECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX U HOHHBIX YPABHEHUHM COOTBETCTBYIOITUX XUMUUYECKUX PEAKITUI;

®COCTABJIATh ypPAaBHEHUS  DJIEKTPOJUTHUYECKONW  JUCCOIMALMA  KHUCIIOT,
miesioyel W coseil, MOJIHbIE U COKpAIIEHHBIE YpaBHEHUS PEaKIUHd HOHHOTO
oOMEHa, ypaBHEHHUs PEaKIHi, MOATBEPKAAIONINX CYIIECTBOBAHUE M€HETUYECKOM
CBSI3U MEXJy BEUIECTBAMHU PA3IIMYHBIX KIJIACCOB;

®pAacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIUi
MIOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca ITUX PEeaKIIHii;

®[IPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHUA,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

®BBLIYUCIIATH OTHOCHTEIBHYIO  MOJIGKYJSIPHYIO M MOJISIDHYIO — MAacChl
BEIIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa 1o (opMyle COeIuHEHUs,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPaBHEHHUIO
XUMHUYECKOMN peaKIny;

ecOoONIIOaTh  MpaBWia  MOJB30BAHUA  XUMHUYECKOM  TOCYI0M |
71a00paTOPHBIM 00OpPYJOBAHUEM, a TaKXe MpaBuia oOpalieHus C BelleCTBaMU
B COOTBETCTBHHM C WHCTPYKITUSMH IO BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUCCKHIX
OMBITOB MO TOJYYEHUIO M COOMpAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa H
VTJIEKUCIIOTO Ta3a);

®[IPOBOJIUTH  PEAKIUHU,  MOATBEPXKJAIOIIME  KAYeCTBEHHBIM  COCTaB
pa3NUYHBIX BEIIECTB: pPACMO3HABATh OMBITHBIM TYTEM  XJIOpHUA-, OpoMuUi-,
uoau-, KapOoHaT-, ¢ocdar-, CHIMKAT-, Cyab(}ar-, TUAPOKCUI-UOHBI, KATUOHBI
aMMOHUSI ¥ MOHBI M3yYEHHBIX METAJLIOB, IPUCYTCTBYIONINE B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEIECTB;

®[IPUMECHSATH OCHOBHBIC OIEPAIlUU MBICIIUTEIBLHON JCSITCIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0O00IICHHEe, CHCTEMaTHU3allUi0, BBISBICHUE MPHYMHHO-
CIICICTBEHHBIX CBSI3€M — JJII M3YYCHHS CBOMCTB BEIIECTB U XHUMHYECKUX
peaxiuii, ecTeCTBEHHO-HAayYHbIe METOJbI TIO3HAHMS — HAOIIOEHUE, U3MEPEHHE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbId U MBICICHHBIN).



Kpurtepuu oneHuBaHusi BUA0B padoT

s ycmuwix omeemos onpedensiomcs ciedyrouue Kpumepuu OYyeHoK:

O1meTka «5»:
OTBET MOJIHBIA W MPABWIbHBIM HAa OCHOBAHWH HM3YYEHHBIX TEOPUU; - MaTepHall
M3JI0)KEH B ONPEACICHHOW JIOTUYECKOM IOCJIeIOBATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
OTBET CaMOCTOATENbHBIN. CucTeMaTHUecKasi IEMOHCTPALIMS IPABUIIBHBIX OTBETOB.

OtmeTKka «4»:
OTBET ITOJIHBIM U NPABUJILHBIM HA CHOBAHUH U3Y4YEHHBIX TEOPU;
MaTepua U3JI0KEH B OMPEAEICHHON JJOTMYECKOM MOCI€I0BAaTEIbHOCTH, IPU 3TOM
JIONYIIECHBI JBE-TPH HECYIIECTBEHHBIC OIIMOKU, HCIpaBJIEHHBIE MO TPeOOBAHUIO
YUUTEIIA.

OtrmeTka «3»:
OTBET TMOJHBIA, HO MPU 3TOM JOIMYyIIEHA CYIIECTBEHHAsl OIIMOKAa WJIA OTBET
HEIOJIHbIN, HECBS3HBIN.

OTMmeTKka «2»:
IpU OTBETE OOHAPY)KEHO HEMOHMMAaHHUE YYallUMCS OCHOBHOTO COJCpP)KaHHS
y4eOHOro Marepuaja WA JIONYIIEHbl CYIIECTBEHHBbIE OIIUOKH, KOTOpPHIC
y4Jalquicss HE MOKET HWCIPAaBUTh IPU HABOASAIIMX BOIMNPOCAX YUYUTENI WA
YaCTUYHO UCITPABIISCT HE3HAYUTEIIBHBIC.

Oyenka 3KCnepuMenmaibHbIX YMeHUl, 1ad0pamopHsix pabom

OreHKa CTaBUTCS HA OCHOBAaHUM HAOJIIOICHUS 32 YYAITUMUCS U ITUCHbMEHHOTO
oTyeTa 3a padory.

OTmeTka «5»:
paboTa BBITIOJHEHA MMOJTHOCTHIO M TIPaBUIIBHO, CICNIaHbI MMPABUIILHBIC HAOTIOACHUS
Y BBIBOJIBI;
HKCIIEPUMEHT OCYIIECTBIICH IO IIJIaHy C YYETOM TEXHUKU O€30MacHOCTH U MPaBUII
paboTHI ¢ BEIIECTBAMU U O00PY/I0BAHHUEM;
MIPOSIBJICHBl OPTaHU3AIMOHHO - TPYAOBBIE YMEHHS, IMOIACPKUBAIOTCS YHCTOTA
pabouero Mecta u opsI0K (Ha CTOJIE, 9KOHOMHO MCTIOJIb3YIOTCS PEaKTUBHI);
CHUCTEMATUYECKOE MPABUIILHOE BHITIOJIHEHNE Ja00OpaTOPHBIX paboT.

OTmeTKka «4»:
paboTa BBINMOTHEHA IPABUIIBHO, ClIeTIaHbI MPABHIIbHBIC HAOIIOACHHUS U BBIBOJIBI, HO
Opyu  OTOM  DKCHEPUMEHT TIPOBEICH HE TOJHOCTHIO WM  JIOMYIIEHBI
HECYIIeCTBEHHBIC OMMOKHN B pabOTE C BEMIECTBAMHU U 000PYIOBAaHUEM.

Ot1meTtka «3»:



paboTa BBHITIOJIHEHA TPABUJILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIICHA
CYILLIECTBEHHAs] OIIMOKA B XOJ€ JKCINEPUMEHTa B OOBSICHEHUHU, B O(POPMIICHUU
paboThl, B COOJIIOIEHUH TTPaBUJI TEXHUKHU O€30MaCHOCTH Ha paboTe ¢ BELIECTBAMU
1 000pyZI0OBaHUEM, KOTOpAsi UCIIPABIISAETCS IO TPEOOBAHUIO YUUTETIS.

OTMeTKa «2»:
JOMyIIeHbl JBe (M 0OoJiee) CYIIECTBCHHBIE OIMMOKH B XOJ€ DKCICPUMEHTa, B
oObsicCHEeHUH, B OGOPMIICHUH pabOThl, B COOJIOJACHUU TMPABUI TEXHUKH
0e30macHOCTH MpH paboTe ¢ BelEeCTBAMU U 000PYI0BaHUEM, KOTOPBIE yUallluics
YaCTUYHO MOKET UCIIPABUTH 10 TPEOOBAHUIO YUUTEIS;
paboTa BHITIOJIHEHA YAaCTUYHO, Y yYaIErocs IIOX0 Pa3BUTHI IKCIIEPUMEHTATHHBIC
YMEHHUH.

Oyenka ymeHuil pewiamos paciemuvie 3a0a4u

O1meTKka «5»:
B JIOTHYECKOM pAacCy)KJICHHH M PEIICHUH HET OIMMOOK, 3a7adya pelieHa
pallMOHAIILHBIM CTIOCO00M;
CHUCTEMAaTHUYECKOE MTPAaBUIIBHOE PEIICHUE PACUETHBIX 3a]1a4;

O1meTka «4»:
B JIOTUYECKOM PACCYXXJIEHUU M PEIICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajaya
pelieHa HepalMoOHAIBHBIM ~ CIIOCOOOM, WJIM JIOMYyHIEHO He Oojiee JBYX
HECYIIECTBEHHBIX OLINOOK.

OrMeTKa «3»:
B JIOTHYECKOM PACCYKJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMyIIeHa
CYyIIIECTBEHHAs OIMOKa B MAaTEMaTHICCKUX pacyeTax.

OTMeTKa 2»:
MMEETCS CYIIECTBEHHbIC OIMOKU B JIOTUYECKOM PACCYXKIECHUU U B pPEUICHUU. ||
OTCYTCTBHUE OTBETA Ha 3aJlaHuE.

OyeHnxa nuCbMeHHbIX KOHMPOILHLIX PAOOMm
O1MmeTKka «5»:
OTBET IOJIHBIA U NPABUIIbHBIMN,
CHUCTEMAaTHUYECKOE MPAaBUIIBHOE PEIICHUE KOHTPOJIbHBIX PaldoT.
O1meTKka «4»:
OTBET HETOJIHBIN UK JAOIMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMHUOOK.
OtrmeTka «3»:
paboTa BBHITIOJIHEHA HE MEHEE YeM HAroJIOBUHY, NOMYIIEHAa OJIHA CYIIECTBEHHAas
OIMOKa 1 TIPH 3TOM JBE-TPU HECYIICCTBEHHBIC.
O1MeTKa «2»:
paboTa BBHITIOJIHEHA MEHBIIE YeM HAIMOJOBHHY WM COAEPKUT HECKOJIbKO
CYILIECTBEHHBIX OIIHOOK.
paboTa He BBHITIOJIHEHA.



Oyenka mecmogvix pabom

[Tpu olleHMBaHUU TECTOB MCIIOIB3YETCS CIICIYIONIAs IITIKaja
«5» - 90 —100 %:

«4» - 70 — 89 %;

«3» - 50 — 69 %;

@2»-0-49%



Opranuzanys NPOEeKTHON U y4eOHO - HCC/Ie0BaTeIbLCKOM 1esiTeJIbHOCTH.

Temubl NPOEeKmHO — UCCIIe008AMENbCKUX pa60m 8 knacc

1. Bo3nyX, KOTOPBIM MBI IBIIIUM

2. 3arpsi3HEHUE CHera

3. McKycCcTBEHHOE BbIpAIlMBAaHUE KPUCTAIUIOB, B T. Y. )KEMUYYT, ajiMa3
4.VccnenoBanrne XMMUYECKOTO COCTaBa MapMesaa.

5. UccnenoBanre XMMUYECKOTIO COCTaBa Yast

6. UccnenoBanue pU3MKO-XMMUYECKUX CBOIMCTB Kpaxmaina

7. OnpezneneHne KauecTBa BOJIbI B HAIIEM BOJIOEME.

8. Otkpeite [ICXD JI. 1. MenaeneeBbIM C1y4allHOCTh WIH 3aKOHOMEPHOCTb.
9. O4nCcTKa U UCIOJIB30BAHUE CTOYHBIX BOJI

Temubl NPOEKMmMHO — UCCIIe008AMENbCKUX pa60m 9 Knacc

1. MccnenoBanue BIMSHUS KOHLEHTPALMH PEArMpPyOLIUX BEIIECTB, TEMIIEPATYPhI
Y KaTaju3aTtopa Ha CKOPOCTh XUMHYECKOU PEaKIIUH.

2.  OmnpeneneHue XMMHYECKOTO  COCTaBa  CIMBOYHOIO — Maciia  pa3HbIX
IIPOU3BOIUTEIIEH

3. OmpeneneHre XMMHYECKOIO  COCTaBa  CIMBOYHOINO  Macia  pas3HbIX
IIPOU3BOAUTEIICH.

4 .ITutaHue u 370pOBHE

S.IIpaBaa u 10Kk O BOJAOIPOBOIHOM BOJIE.

6.1IpupoIHbIE M1 CHHTETHYECKUE KPACUTEIIH.

7. IlpupoaHbie 1 CUHTETUYECKHUE JIEKAPCTBA.

8. [lpuponHbie ¥ CHHTETHUYECKHE MOIOIINE CPECTBA.

9.CoctaB 1 Jle4eOHbIE CBOMCTBA MPUPOJHON MUHEPATILHOM BOJIBI. .

10.Y no6penust — 1o06po uiu 37107



TemaTnueckoe NIaHUPOBaHUE 10 XUMUH 8§ KJ1ace

No | HaumeHoBaHue pa3iesoB U TeM HPOTrPaMMBI KosmgecTBo yacoB OnexTpoHHbIe (1I(POBHIC)
Bcero | Kourtponbubeie | JlaGopaTopHbie 00pa3zoBaTebHBIC PECYPChI
paboThI U TIPAKTUYECKUE
paboThI
1 | IlepBoHayajibHble XUMHUYECKHE MOHATHS 20 1 2 https://m.edsoo.ru/7f41837c
11 | Xumuss — BakHas o001acTh €CTECTBO3HAHUS W MPAKTHYCCKOM 5 2 https://m.edsoo.ru/7f41837c
JIeSITeJIbHOCTH YEJIOBEKA
1.2 | BemecTBa 1 XUMHUYECKUE PEAKIUH 15 1 https://m.edsoo.ru/7f41837c
2 | BaxkHeiilme MPeICTABUTEIN HEOPTaHHYECKHX BEIECTB 31 2 3 https://m.edsoo.ru/7f41837c
2.1 | Bo3nyx. Kucnopon. ITonsitre 06 okcugax 6 https://m.edsoo.ru/7f41837c
2.2 | Bogopoa. I[ToHsiTHEe 0 KUCIIOTaX M COJISX 8 1 https://m.edsoo.ru/7f41837c
2.3 | Boga. PactBopsl. [TonsiTre 06 0OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIC KJIACChI HEOPTAHUYECKUX COCTUHECHUM 12 1 1 https://m.edsoo.ru/7f41837c
3 | lepuoguueckuii 3akoH u Ilepuoauyeckasi cucTeMa XHMHYECKHX 17 1 https://m.edsoo.ru/7f41837c
iementoB JI. U. MenaeneeBa. CTtpoeHne aTtoMoB. XUMHUYeCKasi
cBs3b. OKHCJIHTETbHO-BOCCTAHOBUTEIbHbBIE PeAKIHH
3.1 | [lepuoanueckuii 3akoH u Ileproanveckas cHUCTeMa XHMHUYECKUX 8 https://m.edsoo.ru/7f41837c
snemenToB JI. . Menneneea. Ctpoenne atoma
3.2 | Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUH 9 1 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
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TemaTnueckoe NIaHUPOBaAHUE 0 XUMHH 9 KJ1ace

HanmenoBanne pa3aciioB U TEM IIPOrpaMmbI

KomngectBo yacos

DnekTpoHHbIe (IU(POBLIE)

Bcero KonrtposbHbie JlabopatopHbie 1 o0pa3oBaTenbHbIC PECYPCHI
padoThI PAKTUICCKHE
paboThI
1 | BemecTBO H XHMHYECKHE PeaKINHU 14 2 1 https://m.edsoo.ru/7f41a636
1.1 | IToBTOpeHue u yriyOJieHHE 3HAHWK OCHOBHBIX Pa3leloOB Kypca 8 4 1 https://m.edsoo.ru/7f41a636
KJ1acca
1.2 | OcHOBHBIC 3aKOHOMEPHOCTH XUMHUECKUX PEAKIIUi 4 https://m.edsoo.ru/7f41a636
1.3 | DnexkTponuTHYECKas JUCCOIMANMsg. XHUMHYECKHE peakiud B 6 1 1 https://m.edsoo.ru/7f41a636
pacTBopax
2 | HemeTa/u1bl M MX COCIUHEHUS 24 1 4 https://m.edsoo.ru/7f41a636
2.1 | Obmiass xapakTepUCTHKA XHMHYECKHX 3JeMeHTOB VIIA-rpymmbl. 4 1 https://m.edsoo.ru/7f41a636
T"anorensr
2.2 | O0Omiass XapakTEepPUCTHKA XUMHUYCCKHX 3JIEMEHTOB VIA-Tpymmbl. 6 https://m.edsoo.ru/7f41a636
Cepa u e€ coeTMHEeHHS
2.3 | O0Omiass XapakTEepPUCTHKA XHMHYECKHX DJIEMEHTOB VA-TPYIIIIbIL. 7 1 https://m.edsoo.ru/7f41a636
A3ot, pochop 1 ux coenuHEeHUs
2.4 | OOmiass XapakTEepPUCTHKAa XHMHUYCCKHX 3JIEMEHTOB [V A-Tpymmsbl. 7 1 2 https://m.edsoo.ru/7f41a636
VYraepos ¥ KpeMHUI U UX COCAMHEHUS
3 | MeTa/uIbI M UX COCIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
3.1 | OO6mwe CBOMCTBA METAIIIOB 3 https://m.edsoo.ru/7f41a636
3.2 | BaxkHeille MeTaIbl U UX COSTUHECHUS 13 1 2 https://m.edsoo.ru/7f41a636
4 | O0mme cBeeHUs 00 OPraHHYECKHX COeTHHEHHSIX 9
4.1 YTI1€BOI0POIbI 5 https://lesson.academy-
42 | KucnopoacoaepKaliue OpraHmyecKue CoeanHEHus! 2 content.myschool.edu.ru/04/10
4.3 | BHOJIOTHYECKH Ba)KHBIE COEIMHEHMUS 2
5 | Xumus 1 OKpy:Karouias cpeaa 5 https://m.edsoo.ru/7f41a636
5.1 | BemecTBa u MaTepuaibl B )KU3HU YEIOBEKa 5 https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7



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
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://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KajnenaapHo — reMaTu4eckoe NJIAHUPOBAHUE 10 XUMHUHM 8 KJi1ace

Ne | M3yuaeMblii pa3aeln, TeMa ypoka KomuuecTtBo | Dnexkrponnbie(nudpossie) | Kanengapusie
4acoB o0Opa3oBaTenbHbIC CPOKH
pecypchl [lnan | ®dakt

1. llepBoHaYAIbHBIE XUMHYECKHE MOHATHS 20

1| 1.1 Ipenmer xumun. Poilb XMMHH B XM3HHM 4elIOBeKa. Tejaa M BeIIeCTBa. 1 https://m.edso0.ru/ff0d210c
[IpaBuiia TeXHWKH OE30MACHOCTH MpU paboTe B KabuHeTe XMMHH. JICHB
3HAHUUN

2| 1.2 Tlonatre O MeTOJMAX IMO3HAHUS B XHMHH. XHUMHUYCCKHI S3bIK. JleHb 1 https://m.edsoo.ru/ff0d227e
COJIUJIAPHOCTU B OOpbOE C TEPPOPU3MOM

3 | 1.3 IIpaktuueckas pabota Ne 1 «IIpaBuina paboThl B 1a00paTOPUHU M IPUEMBI 1 https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ JJabopaTOPHBIM 000PYOBAHUEM

4 | 1.4 Yucreie BemectBa u cMecu. CriocoObl pa3/ieNieHust cMeceit https://m.edsoo.ru/ff0d26ca

5 | 1.5 Tlpaktrueckast pabota Ne 2 «Paszenenue cMeceil (Ha mpuMepe OYUCTKH https://m.edso0.ru/ff0d28c8
MTOBAPEHHOM COJIM)»

6 1.6 ATOMEBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c

7| 1.7 XuMu4eCcKHe 3JIEMEHTBI. 3HAKH (CHMBOJIBI) XHMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8

8 | 1.8 Ipocteie u cnoxHbie BeniecTBa. CTapToBas THArHOCTHUYECKas pabora 0,5/0,5 | https://m.edsoo.ru/ff0d2a6c

9 1.9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 https://m.edsoo.ru/ff0d2d50

10 11.10 3akoH TOCTOSHCTBA COCTaBa BEMIECTB. XHMHUYECKass (QopMyJa. 1 https://m.edsoo.ru/ff0d2eae
BaJleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB

11 | 1.110tHocuTenbHas aToMHast Macca. OTHOCHUTEIbHAS MOJIEKYJISIpHAS Macca 1 https://m.edsoo.ru/ff0d323c

12 | 1.12 MaccoBas 1015 XUMHUYECKOTO JIEMEHTA B COCIMHECHUHN 1 https://m.edsoo.ru/ff0d350c

13 | 1.13 KonmnuecTBo BeriectBa. Mok, MousipHast Macca 1 https://m.edsoo.ru/ff0d350c

14 1 1.14 ®dusnyeckne ¥ XUMUYECKUE SIBJICHUS. XUMHUYECKasl PEaKIns 1 https://m.edsoo.ru/ff0d37fa

15 | 1.15 TpusHaky u YCIOBHSI MPOTEKAHUS XUMUIECKUX PEAKIIUHt 1 https://m.eds00.ru/ff0d3a16

16 | 1.16 3akoH COXpaHEHHUsI MACCHI BEIIECTB. XUMHUYECKUE YPABHEHHS 1 https://m.edsoo.ru/ff0d3b88

17 1 1.17 BbIYHCIICHUS 1 https://m.edso0.ru/ff0d5708

KOJIMICCTBA, MACChl BCHICCTBA II0 YPABHCHUAM
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XUMHNYCCKHUX pCaKHI/Iﬁ

18 | 1.18 Kuaccudukarnus XUMHYECKHX PpEAKIMH (COCAMHEHUS, Pa3JIOKEHUS, 1 https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)

19 1119 M. B. JlomMoHOCOB — yuéHbIA-dHIUKIONEAUCT. OGOOIEHNE U 1 https://m.edsoo.ru/ff0d40c4
CHUCTEMATHU3ALUs 3HAHUIN

20 | 1.20 KonrtpossHast pabora Nel mo Teme «BelecTBa U XMMHUUECKHE PEAKITUID 1 https://m.edsoo.ru/ff0d4290

2. BaxkHeiilue npeacTaBuTe I HEOPraHUYECKHX BellleCTB 31

21 2.1 Bo3myx — cmech rasoB. Cocras Bosmyxa. Kuciaopon — 3JeMeHT H 1 https://m.edsoo.ru/ff0d448e
npocroe BenecTBo. O30H. MexyHapoaHbIi J€Hb TOJIEPAHTHOCTH

22 | 2.2 dusMYeCKHE ¥ XUMHYECKHE CBOWCTBA KHMCIIOpoja (Peakiui OKUCIIEHHS, 1 https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax

23 | 2.3 CriocoObl MOIyYEeHUsT KHCIOpOoia B JJAOOPATOPHU M IPOMBIIICHHOCTH. 1 https://m.edsoo.ru/ff0d497a
IIpuMeHeHNE KUCIOPOa

24 | 2.4 TermoBoit 3pheKkT XUMUIECKOH peakIiu, MOHIATHE O TEPMOXUMHUICCKOM 1 https://m.edsoo.ru/ff0d4790
yYpaBHEHMH, DK30- M DHIOTEPMHUYECKUX PEaKIHsIX. MeKIyHapOAHBIH IEHb
WHBAJIIOB

25 | 2.5 TommBo (HedTh, yroib U MeTaH). 3arpsA3HEHHE BO3yXa, CIIOCOOBI €ro 1 https://m.edsoo.ru/ff0d4c4a
IpPENIOTBPAIICHHS

26 | 2.6 Ilpaktmueckas paGora Ne 3 mo Tteme «IloayueHne W coOMpaHHE 1 https://m.edsoo.ru/ff0d4ae2
KUCJIOPO/Ia, U3y9YEHHE €r0 CBONCTBY

27 | 2.7 Bogopoa — dJIEMEHT U IIPOCTOe BelecTBO. HaxoxkIeHue B IPUPOJIE 1 https://m.edsoo.ru/ff0d4dd0

28 | 2.8 dusnueckue U XUMUUYECKHE CBOMCTBA BOAOPoAa. IIpuMeHeHne Bogopoaa 1 https://m.edsoo.ru/ff0d4dd0

29 | 2.9 [ToHssTHE O KHCIIOTAX Y COJISIX 1 https://m.edso0.ru/ff0d50d2

30 | 2.10 CriocoObI Oay4EHHUs BOAOPOIA B J1a00PaTOPHH 1 https://m.edso0.ru/ff0d4dd0

31 | 2.11 TIpaktmueckass pabora Ne 4 mo Teme «Ilomyuenwe u cobupaHue 1 https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHHE €r0 CBONCTB»

32 | 2.12 MogstpHblii 00bEM ra30B. 3aK0H ABOTapo 1 https://m.edsoo.ru/ff0d542e

33 1 https://m.edsoo.ru/ff0d55a0

2.13 Bpruncnennst 00b€Ma, KOJIMYECTBA BEIIECTBA ra3a MO €ro M3BECTHOMY
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KOJIMYECTBY BEIIECTBA UM O0BEMY

34 | 2.14 Brruuciennst 00bEMOB ra3oB [0 YPABHEHUIO PEAKIMK HA OCHOBE 3aKOHA https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B

35 | 2.15 ®dusnueckrne U XUMAYECKHAE CBOWCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 | 2.16 CocraB ocHoBanwmii. IToHsTHE 00 HHIUKATOPAX https://m.edsoo.ru/ff0d59e2

37 | 2.17 Boma kak pacTBOpuTeib. HachIlieHHBIC W HEHACHIIICHHBIE PACTBOPBHI. https://m.edsoo.ru/ff0d5b40
MaccoBast JI0JIs BEIECTBA B PACTBOPE

38 | 2.18 Ilpaktuueckas pabora Ne 5 mo teme «IIpHTOTOBIICHHE PACTBOPOB C https://m.edsoo.ru/ff0dSeba
ONpeNEIEHHON MAaCCOBOM J10JIEW pACTBOPEHHOIO BEIIECTBA

39 | 2.19 Konrponbnas pabora Ne2 o teme «Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342

40 | 2.20 Oxkcuipl: cocraB, KiacCH(UKAIKsl, HOMEHKIATYpa https://m.edsoo.ru/ff0d664e

41 1221 TlomyyeHne W XUMHYECKHE CBOMCTBA KHMCJIOTHBIX, OCHOBHBIX W https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUJIOB

42 | 2,22 OcHOBaHUS: COCTaB, KJIACCH(PHKAIIUSA, HOMEHKIIATYpa https://m.edsoo.ru/ff0d67ca

43 | 2.23 TlonyueHne W XMMHYECKHE CBOMCTBAa ocHOBaHmid. JleHb Poccuiickoi https://m.edsoo.ru/ff0d67ca
HayKH

44 | 2.24 KucaoTel: cocTaB, KilacCH(UKaIst, HOMCHKIIATypa https://m.edsoo.ru/ff0dfee2

45 | 2.25 Tlony4yeHnue U XMMUYECKHE CBOMCTBA KUCIIOT, https://m.edsoo.ru/ff0dfee2

46 | 2.26 Conm (cpemnue): HOMEHKIIATypa, CIIOCOOBI TONYYEHUS, XUMHUYECCKUC https://m.edso0.ru/00ad9474
cBoiicTBa. /lenp 3ammTHrKa OTedyecTBa

47 | 2.27 Tlpaktuueckas pabora Ne 6. PemieHne sKCIepUMEHTATIBHBIX 3a/1a4 I10 https://m.edsoo.ru/00ad9b7c
teMe «OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COETMHEHHI

48 | 2.28 TI'eHeTruecKast CBSI3b MEXK/Ty KJIACCAMH HEOPTaHMYECKHUX COEIMHEHHIA https://m.edso0.ru/00ad9as0

49 | 2.29 BrIimosHeHHE YIPAKHCHUH Ha TEHETHUYCCKYIO CBSI3b MEKIY KIacCaMu https://m.edsoo.ru/00ad9a50
HEOPraHUYECKUX COCNUHEHNI. M e TyHapOIHbIN )KEHCKUHN JCHb

50 | 2,30 O60061IeHNEe U CHCTEMaTH3AIMs 3HAHHU https://m.eds00.ru/00ad9cb2

51 https://m.edsoo.ru/00ad9ela

2.31 KontposbHas padota Ne3 1o teme "OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COE€IMHEHUN
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3. Ilepuonuveckuii 3akon u Ilepmoauyeckasi cucreMa xuMu4yeckux 3jiemeHtoB [[. WU.

MenpaeneeBa.

CTpoeHue aToOMOB. XumMHuyeckasa CBA3b. OKHCINTEIbHO-

BOCCTAHOBHTEC/IbHBIC PCAKITMA

17

52 | 3.1 TlepBbie MOMBITKA KIACCH(PHUKAIMA XUMHICCKUX 3JIeMEHTOB. [TOHSATHE O 1 https://m.edsoo.ru/00addffa
IPYIIAX CXOAHBIX DJIEMEHTOB

53 | 3.2 Ilepuommueckuii 3akoH u Ilepuoguueckas CHCTEMAa XUMHUYECKHX 1 https://m.edsoo.ru/00adas2c
anemeHToB [l. 1. MeHnpaeneeBa

54 | 3.3 Ileproabl, TPy, TOAIPYIIIEL https://m.edsoo.ru/00ada52c

55 | 3.4 Ctpoenne atromoB. CocTaB aTOMHBIX siziep. M30TombI https://m.edsoo.ru/00ada342

56 | 3.5 Crpoenue 3IIEKTPOHHBIX 000JI0YEK aTOMOB 3jeMeHTOB IleprnoauuecKkoi https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHeneeBa

57 1 3.6 XapakTepuCTHKa XHMHYECKOIO OJJIEMEHTa II0 €ro IOJOKEHUIO B 1 https://m.edsoo.ru/00ada824
ITepunoanueckoit cucreme . . MenaeneeBa

58 | 3.7 3uaucnue [TepHoaMYIECKOTrO 3aKOHA ISl PA3BUTHS HAYKH W TMPAKTHKH. [, 1 https://m.edsoo.ru/00adad6e
N. MenaeneeB — yu€HbIN, NEAArOT U I'PAXKIAHUH

59 | 3.8 DeKTPOOTPUIIATEIHHOCTH ATOMOB XMMUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adaab8

60 | 3.9 MoHHas XUMHAYECKAS CBS3b 1 https://m.edsoo.ru/00adac34

61 | 3.10 KoBasieHTHas TOJIIpHAsT XUMHYECKas CBSI3b 1 https://m.edsoo.ru/00adaab8

62 | 3.11 KoBasicHTHAsI HEMOJISIPHAS XMMUYECKasl CBSI3b 1 https://m.edsoo.ru/00adaab9

63 | 3.12 Crenedb OKUCIICHUS 1 https://m.eds00.ru/00adb076

64 | 3.13 OKUCIUTENHEHO-BOCCTAHOBUTENBHEIE PEAKIIMH 1 https://m.edso0.ru/00adb076

65 | 3.14 OxuciIuTENN ¥ BOCCTAHOBUTEIN. MEKIYHAPOIHBIH JE€Hb CEMBH 1 https://m.edso0.ru/00adb076

66 |3.15 BemonHenue ympaxkHeHnii 1o Teme « OBP-  peakumuuny. 1
MexayHapOIHbII I€Hb CEMbU

67 | 3.16 KonrpomnbHas pabota Ned mo teme «CTpoeHHe aToMa. XHMHUYECKAs 1 https://m.eds00.ru/00adb486
CBSI3bY

68 | 3.17 O000I1IEHNE U CUCTEMATU3ALMS 3HAHUMN 1 https://m.edso0.ru/00ad9ch2
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KajenaapHo — reMaTu4eckoe NJIAHUPOBAHHUE 10 XUMHUM 9 KJ1ace

Ne | I3yuaemblii pa3ael, TeMa ypoka KomuuectBo | Dnekrponnsie (mudposreie) | Kanenmapubie
4acoB o0pa3oBaTeNbHbBIC PECYPCHl | CPOKHU
[lnan | ®dakt
1. BemecTBO M1 XUMHYECKHE peakuuu 14

1 | 1.1 llepuonnyeckwii 3akoH. [leproamueckas cucteMa XUMHYECKIX 1
anemeHToB [I. 1. MenneneeBa. 3akOHOMEPHOCTH B U3BMEHEHHH CBOWCTB
XMMHUYECKUX DJICMEHTOB TMEPBBIX TPEX NepHO0B. JleHb 3HAHMIA
2 | 1.2 Knaccudukaiysi 1 HOMCHKJIATypa HEOPraHUUECKUX BelecTB. J[eHb 1
COJIUJJAPHOCTU B OOpbOE C TEPPOPHU3IMOM
3 | 1.3 Buyibl XUMUYECKOW CBSI3U M THIThI KPHCTAUIMISCKUX PEIIETOK
4 | 1.4 KonrposnbHas pabora Nel o Teme «IloBTOpeHUe 1 yriyOiieHHe 3HAaHUN 1
OCHOBHBIX pa3JIelioB Kypca 8 Kiacca»
5 | 1.5 Knaccudukanms XMMAYECKMX PEAKIUH 10 pa3IMYHbIM PU3HAKAM 1 https://m.edsoo.ru/00adbcb0
6 | 1.6 ITousiTue 0 CKOPOCTH XUMHUYECKOUN peakiuu. [IOHATHE 0 TOMOTCHHBIX U 1 https://m.edsoo.ru/00adbe9a
TeTEPOTreHHBIX PEaKIIHsX
7| 1.7 TlonsiTvie 0 XMUMUYECKOM paBHOBeCHU. DAKTOPBI, BIHSIONIUE HA CKOPOCTh 1 https://m.edsoo.ru/00adc28c
XMUMHUYECKOW PEaKIMK U MOJIOKCHUE XUMUISCKOTO PABHOBECHUS
8 | 1.8 OkucanTEenbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH 1 https://m.edsoo.ru/00adcade
9 | 1.9 Teopus 3meKTpOaUTHYECKOM auccorpanun. CHabHbIE U ClIa0ble 1 https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI IOHHBIE ypaBHEHUSI peakiui
10 | 1.10 Xumuveckue CBOMCTBA KUCIOT M OCHOBAHUI B CBETE MPEICTABICHUIN 00 1 https://m.edsoo.ru/00add5d8
ICKTPOJUTUICCKOM AUCCOIHALIUH
11 | 1.11 Xumudeckue CBOMCTBA COJICH B CBETE MPEACTABICHHA 00 1 https://m.edsoo.ru/00add8b2
AIIEKTPOIUTHYECKOU nuccourannu [lonarue o runponuse cosen
12 | 1.12 O6001meHre U cucTeMaTU3aLus 3HAHUN 1 https://m.edsoo.ru/00addd12
13 | 1.13 Ilpaktuueckas pabora Ne 1. «PerieHne 3KCIIEpUMEHTATBHBIX 33724 1 https://m.edsoo.ru/00addbfa
14 | 1.14 KourpoasHas padora No2 o Teme «DIEKTPOIUTHUECKAsT JUCCOIIUAIHS. 1 https://m.edsoo.ru/00addecO
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‘ XHUMHYECKHE PCAKIHUHN B PACTBOPAX»

2. HeMeTaJUILI M HX COe€IMHEHNSA
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15 | 2.1 O06mas xapakTeprCcTUKa TaJOreHOB. XUMUYECKHE CBOWCTBA HA IPUMEPE 1 https://m.edsoo.ru/00addfe2
XJiopa

16 | 2.2 Xnoposomopon. ComnsiHast KUCI0Ta, XUMHYSCKUE CBOMCTBA, MOTy4YCHHE, 1 https://m.edsoo.ru/00ade104
PUMCHCHHE

17 | 2.3 [IpakTrueckas padota Ne 2 o reme «IloaydeHne COMSTHON KUCIOTHI, 1 https://m.edsoo.ru/00ade348
M3y4eHUE €€ CBOMCTBY

18 | 2.4 BoruuciieHust o ypaBHEHUSIM XUMHUYECKUX PEAKIHiA, €CIIH OJTUH U3 1 https://m.edsoo.ru/00ade488
pEeareHTOB JlaH B U30BITKE

19 | 2.5 O6mas xapakTepucTuka 31eMeHTOB VIA-rpymisl 1 https://m.edsoo.ru/00ade64a

20 | 2.6 AmtoTporiHbie MogUdUKaIK cepbl. HaxoxkaeHue cepbl U e€ coeTnHeHMMA 1 https://m.edsoo.ru/00ade64a
B Npupoie. XUMHUECKUE CBOUCTBA cepbl. MeXyHAPOAHBIN JEHb
TOJICPAHTHOCTH

21 | 2.7 CepoBoaopoi, cTpoeHHe, (U3HUCCKHUE U XUMUIECKHE CBONCTBA 1 https://m.edsoo.ru/00ade802

22 | 2.8 Oxkcupsl cepol. CepHas KuciaoTa, GU3NYECKHE U XUMUYECKHUE CBOWCTBA, 1 https://m.edsoo.ru/00adea28
IpPUMEHCHHE

23 | 2.9 XuMudeckue peakiinu, JekKaliue B OCHOBE MPOMBIIIICHHOTO CIOCo0a 1 https://m.edsoo.ru/00adec8a
MOJyYEHUS CEPHOM KUCIOThl. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpebl COSAMHEHUSMH Cepbl. MeXTIyHapOIHbBIN 1€Hb HHBAJIH/IOB

24 | 2,10 Beruucienre MacCOBOM JOJIM BBIXOa MPOIYKTa PEAKIIHH 1 https://m.edsoo.ru/00adec8a

25 | 2.11 OOm1ast XxapaKTepUCTHKA 3JIEMEHTOB V A-Tpymibl. A30T, https://m.edsoo.ru/00adeeab
pacrpocTpaHeHue B Ipupoe, GU3nveckre 1 XUMHUECKHUE CBONCTBA

26 | 2.12 Ammuak, ero pU3UUECKUe ¥ XUMHUYSCKUE CBOMCTBA, TOJIyYCHUE U 1 https://m.edsoo.ru/00adf004
IpUMEHCHHE

27 | 2.13 Ipaktuueckas padbora Ne 3 o teme «IloyueHne aMmMuaka, U3y4eHue 1 https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

28 | 2.14 AzotHas KucJ0Ta, € (PU3NIEeCKHEe U XUMHUYECKHE CBONCTBA 1 https://m.edsoo.ru/00adf306
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2.15 Vcnionp30BaHKe HUTPATOB M COJIEH aMMOHUS B Kaue€CTBE MUHEPAIbHBIX
ynoopeHuil. XuMuueckoe 3arps3HeHUe OKpyKaroleh cpelibl COeTUHEHUSIMU
a3oTa

https://m.edsoo.ru/00adf518

30 | 2.16 docdop. Oxcun pocdopa (V) u hochopHas kuciaota, GU3NIECKHE U 1 https://m.edsoo.ru/00adf68a
XAMHUYECKUE CBOMCTBA, NOJYYCHUE

31 | 2.17 Ucnonb3oBanue GocdharoB B Ka4eCTBE MUHEPATLHBIX YI0OPEHHI. 1 https://m.edsoo.ru/00adf518
3arpsi3HeHHe NpUpPOJIHOM cpenbl hochaTaMu

32 | 2.18 Yriepon, pacipocTpaHEeHHE B IPUPOJIE, PU3NICCKUEC K XUMHUUECKHE 1 https://m.edsoo.ru/00adfd9c
CBOMCTBA

33 | 2.19 Okcuapl yrirepoaa, ux GU3NYCCKUE U XUMUYECKHE CBOMCTBA. 1 https://m.edsoo.ru/00adfebe
DKOJIOrHYecKre Mpo0OIeMbl, CBsI3aHHbBIE ¢ OKCHIOM yriepoja (IV)

34 | 2.20 VroiapHasa KUCJIOTA U €6 COJIh 1 https://m.edsoo.ru/00ae006c

35 | 2.21 [pakrudeckas padora Ne 4 o teme "TloydeHne yrieKucaoro rasa. 1 https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiusi Ha KapOOHAT-UOH"

36 | 2.22 KpeMHUI ¥ €r0 COCTMHEHUS 1 https://m.edsoo.ru/00ae080a

37 | 2.23 Tlpaktuueckas pabora Ne 5. Penrenne sxcrepruMeHTalIbHBIX 33134 110 1 https://m.edsoo.ru/00ae0bf2
Teme « BaxxHenme HeMeTasluIbl U X COCIUHEHUS»

38 | 2.24 KontpoapHas padota Ne3 mo teme «BakHelIie HEMETaJIbI K UX 1 https://m.edsoo.ru/00ae0e18

COCOAMHCHMA»

3. MeTajuibl ¥ UX COCAMHCHUHA
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39 | 3.1 OGmas XxapakTepUCTHKA XUMUYCCKUX 3JIEMCHTOB — METAJLIOB. 1 https://m.edsoo.ru/00ae103e
Metannunyeckas CBA3b U METAJUIMYECKAsA KPUCTAIUINYECKAS PEIIETKA.
du3nyecKre CBOMCTBA METAIUIOB

40 | 3.2 Obume cocoOsl mosyyeHus MeTauioB. CriiaBel. BerurcineHus mo ypaBHEHUSIM 1
XUMHNYECKUX peaKHHﬁ, CCJIM OAWH U3 pCarcHTOB COACPKUT IMMPUMECHU

41 | 3.3 XuMHYecKre CBOMCTBA METAILUIOB. DJICKTPOXUMUICCKHUN PSIT 1 https://m.edsoo.ru/00ae1156

HanpspkeHn MmetaiuioB [lonsaTre o koppo3un meTaninoB [[eHs poccurickon
HayKH
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42 | 3.4 Illenounsie MeTaiibl. OKCHUIBI U THAPOKCH/IbI HATPHS U KaJIHs 1 https://m.edsoo.ru/00ael4b2
https://m.edsoo.ru/00ael4b?2
43 | 3.5 lllemouHo3eMeNbHbBIEC METAILILI — KAJIbIHUA U MarHui 1 https://m.edsoo.ru/00ael5e8
https://m.edsoo.ru/00ael5e8
44 | 3.6 JKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHCHHUS 1 https://m.edsoo.ru/00ae1886
45 | 3.7 [Ipaktuueckas padora Ne 6 mo Teme "XKECTKOCTH BOABI M METOBI €€ 1
yCTpaHeHus"
46 | 3.8 Amromunnii. Jlens 3anmuTauka OteuecTBa 1 https://m.edsoo.ru/00aelc64
47 | 3.9 AMmdoTepHbIe CBOWCTBA OKCHIA U THAPOKCHIA 1 https://m.edsoo.ru/00aelc64
48 | 3.10 XKene3zo Oxcusl, ruapokcuabl u con xenesa (1) u sxenesa(Ill). 1 https://m.edsoo.ru/00ae1d86
49 | 3.11 Oxcuppl, ruapokcuasl U coiu xeiesa (1) u xemesa(Ill). 1
Mex1tyHapOJHbIN JKEHCKUM JE€Hb
50 | 3.12 BeinosiHeHHE yIpaKHEHUH 10 TeMe « MeTauibh 1
51 | 3.13 O6001EeHHe U cucTeMaTU3alus 3HaHui o teme " Merass!" 1
52 | 3.14 Ipakrudeckas padora Ne 7. PerieHue sSKCriepUMEHTAIBHBIX 31349 10 1 https://m.edsoo.ru/00ae3de8
TeMe «Bakuelme MeTanabl ¥ UX COCIUHCHUS
53 | 3.15 BeluucieHus 0 YpaBHEHUSIM XUMHUUECKUX PEaKIUid, €CITH OJIHH U3 1 https://m.edsoo.ru/00ae1750
peareHTOB JaH B H30BITKE WM COAEPKUT MPUMECH. BRIUMCICHHS MAaCCOBOI
JIOJIH BBIXO/IA MPOAYKTA PEAKIHH
54 | 3.16 KonrtposbHas padora Ne4 o teme «BaxkHewine MeTajibl B UX 1
COEIUHEHUS»
9

4. O6uue cBeieHNsl 00 OPraHuYeCKHX COeTUHEHHUAX

55 | 4.1 BO3HUKHOBEHHE U PA3BUTUE OPTAaHHMUYCCKOW XUMHUHU

https://lesson.academy-

content.myschool.edu.ru/04/10

56 | 4.2 Knaccudukarys 1 HOMEHKIaTypa yIrieBOI0pO/I0B

https://lesson.academy-

content.myschool.edu.ru/04/10

57 | 4.3 TlpenenbHbIEe YIIeBOAOPOIbI - ATKAHbI

https://lesson.academy-

content.myschool.edu.ru/04/10

58 | 4.4 HempenenbHble yrIeBOAOPOIbI - AIKEHEI

https://lesson.academy-

content.myschool.edu.ru/04/10

59 | 4.5 HenpenenbHble yriieBOAOPOIBI - aTKUHBL IIpUPOAHBIC HCTOYHUKH

https://lesson.academy-
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YyIrJ1€BOJOPOJ0B content.myschool.edu.ru/04/10
60 | 4.6 Kucnopoacoaepskaiiue opranndeckue coearuaenus. CIimpThl https://lesson.academy-
content.myschool.edu.ru/04/10
61 (4.7 Kap6OHOBI)I€ KHCIIOTEI https://lesson.academy-
content.myschool.edu.ru/04/10
62 | 4.8 bruonornyecky BaXKHbIC COCTUHCHUS — KHUPBI, YTIICBOIbI https://lesson.academy:-
content.myschool.edu.ru/04/10
63 | 4.9 Beaxu https://lesson.academy-

content.myschool.edu.ru/04/10

5. XuMHUS H OKpY Kaoas cpeaa

64 | 5.1 BemiecTBa 1 MaTepHaibl B IOBCEAHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50

65 | 5.2 XumMuueckoe 3arpsisHCHUE OKPYKaromiel cpeibl. MexIyHapOoaHbIN JICHb https://m.edsoo.ru/00ae4270
CeMbH

66 | 5.3 Pojib XMMUH B PEHICHUHU YKOJOTHUYECKHUX MPOOJIeM https://m.edsoo.ru/00ae4270

67 | 5.4 Pewenue 3amay

68 | 5.5 O0006111eHNE U cUcTEMATU3ALUS 3HAHUN
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
IMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Ky3nenora H.E., TutoBa .M. Xumus: 8 knacc: ydeOHUK 11151
oOmreoOpa3zoBaTenbHbIX yapexacHuii. M.: Beara-I'pad,

2. Kysnenopa H.E., Turopa .M., I'apa H.H. Xumusi: 9 knacc: yueOHUK 115
obmreoOpa3zoBarenbHbIX yapexacHuii. M.: Benate — ['pad,

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

1. Ky3ueuosa H.E., I'apa 1.M. Xumus: nporpammsl: 8-11 kmaccel. M.: Benra-
['pad.

2. Ky3nenora H.E., JleBkuna A.H., 3amauynuk 1Mo XuMuu: 8 KJ1acc: sl yIaIuXxcs
o01ieo0pa3oBareNbHbIX yupexaenuil. M.: Benra-I'pad,

3. AxmeroB M.A., I'apa H.H. Xumus: 8 kimacc: Metoandaeckoe mocobue. M.:
Benra-I'pad.

4 Kysuenosa H.H., Jleskun A.H. 3agaunuk no xumuu: 9 kjacc: I ydamquxcs
o01ieo0pa3oBareNbHbIX yupexaeHuil. M.: Benra-I"pad.

5. AxmetoB M.A., I'apa H.H. Xumusa: 9 kmacc: Meroauueckoe mnocobue, M.:
Benra-I'pad

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
Most mikoaa https://m.edsoo.ru/7f41837c¢
https://m.edsoo.ru/7f41a636
[Tnarpopma AKmnacc

Poccuiickas anexTpoHHas mikoja resh.edu.ru

PerryOI'D ege.sdamgia.ru
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