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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON  MPOTrpaMMBI OCHOBHOTO o011ero oOpazoBaHus,
npeacrasieHHbix B GI'OC OO0, a Takxke Ha OcHOBe (eaepanbHO paboueit
IporpaMMbl BOCHHMTAHHMS W C Y4€TOM KOHIEMIMU MpenojaBaHusi y4eOHOTO
npeaMera «XHAMUI» B oOpa3oBaTeNnbHbIX oOpranm3anusx Poccuiickoi
denepanuu.

[Iporpamma mo XuMUU JAET MOPEACTABICHUE O LENAX, OOLIeH CcTpaTeruu
oOy4eHHs, BOCIIUTAHUS W PAa3BUTHS OOYYAIOMUXCSA CPEACTBAMHU y4eOHOTO
npeiMeTa, YCTaHABJIMBAECT 00s3aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE [0
pa3ienaM M TeMaMm IpOorpaMMbl [0 XWUMHH, OIPEIETSACT KOJIUYECTBEHHbIE U
KaueCTBECHHbIC XapakTepUCTUKUA  COACpPIKAHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YUYCHUSI XUMHM C  y4€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMxcs, OMNPEAENseT BO3MOXHOCTH TpeaMeTa Ui
peanuzanuu TpeOOBaHMI K pe3yabpTaram OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbHOM MporpaMMbl Ha YPOBHE OCHOBHOTO 00Iero ooOpa3oBaHUs, a
Takke TpeOoBaHUN K pe3ysbTaraM oOOydeHHUs XUMHM Ha YpOBHE Lielei
U3Y4YeHUsl TpeIMeTa M OCHOBHBIX BHIOB yue€OHO-TIO3HABATEIHLHOUN JESTEIHHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

3HaHUWE XWMHUU CIYXKUT OCHOBOM uisi (POPMHUpPOBAHUST MHUPOBO33PEHHUS
oOyyJaromierocsi, €ro TMpeACTaBICHUNH O MaTepuaIbHOM €IWHCTBE MHUPA,
BOXHYIO  pOJb UIrpalOT  (QopMuUpyeMble  XUMHEH  TPEACTABICHHUS O
B3aUMOTIPEBPAIEHUAX DHEPrUM M 00 DOBOJIONMK BEIIECTB B TPHUPOAE, O
MyTSIX penieHUs] TIIOOATBbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHSL YEIOBEUECTBA —
CBIPbCBOM,  DHEPreTHYCCKOM, MHIIEBOM W DSKOJIOTHYECKOW Oe30MacHOCTH,
npo0JieM 37paBOOXPaHCHHUS.

N3ydenne xumuu:

v’ CIIOCOOCTBYET — pealnu3aliMd  BO3MOXKHOCTEM  UIi  CaMOpasBUTHI U
dbopMHpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPAaMOTHOCTH;

v/ BHOCUT BKIal B  (DOPMHPOBAHHME  MBIILUIEHHS W TBOPYECKHX
CHOoCOOHOCTEH

v 00y4armMxcs, HABHIKOB HX CAMOCTOSATEIBHOM YdUeOHON JeATEIBHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

v 3HAKOMHUT CO CIEUU(PHUKON HAYYHOTO MBIINUICHHMS, 3aKJIAJbIBAET OCHOBBI
[EJIOCTHOTO B3TJIsAJla HAa  €AUWHCTBO TMPUPOABI U YEJIOBEKa,  SBIISICTCS



OTBETCTBEHHBIM JTalmoM B (OPMUPOBAHUU ECTECTBEHHOHAYYHOUW TPAMOTHOCTH
oOyyJarommxcs;

v’ crocoOCcTByeT (HOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUST B OOYYEHHH XWMHUHU OOECIEUHBAIOTCS CHEUU(UKON
COJIepKaHMsl  y4eOHOTro  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyecku
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha OMPEAEIEHHOM 3Tare e€
pa3BUTHSAL.

Kypc xumuum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs OpPUEHTHUPOBAH
HAa OCBOCHHME OOYYaIOMIMMHUCS CHUCTEMbl IIE€PBOHAYAIBHBIX TMOHATUNA XUMUH,
OCHOB HEOPraHMYECKOW XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX ITOHSATHIA
OPraHUYECKON XUMUH.

CtpykTypa colepkaHHs TMpOTpaMMBl IO XWUMHUH CHOPMHpPOBaHA Ha
OCHOBE CHUCTEMHOTO mojxoaa K e u3yueHuto. CojepKaHHE CKIIQJIbIBACTCS W3
CUCTEMBI MOHATHI O XMUMHUYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMbI IMOHATUM
0 xuMuyeckod peakiuu. O0e 3TH CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbBI IIO
NPUHLNIY TOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHWI HAa OCHOBE TEOPETHUUYECKUX
MPEACTABICHUN pa3HOTO YPOBHSI:

v aTOMHOMOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

v’ Tlepuoandeckoro 3akoHa J[.11. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMMHU;
YYE€HUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

v\ mpenctaBieHMi 00  DIEKTPOIMTUYECKOW  JUCCOIMAIMM  BEINECTB B
pacTBopax.

TeopeTnueckne 3HAHUST PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JIPYrOMY, BBIMONHSA (PYHKIIMU OOBSICHEHHS U IPOTHO3WPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XUMHH  CIOCOOCTBYET  (DOPMHUPOBAHMIO
MPEJCTABJICHUS] O XHWMHUYECKOM COCTAaBISAIOLICH HAay4yHOM KapTHUHBI MHpA B
JIOTHUKE €€ CHUCTEMHOU MPHUPOIbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO
U METOJaM IO3HaHusA B Hayke. M3ydeHHe XUMUU MPOUCXOAHUT C MPUBJICUECHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wW3ydYeHHMH XHUMHUU TPOUCXOAUT (HOPMUpPOBAHHME 3HAHWM OCHOB
XUMHUYECKOM HayKu Kak obyactu COBPEMEHHOTO €CTeCTBO3HAHMUSI,
MPAKTUYECKOM JESATEIbHOCTH YEJIOBEKA M Kak OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYyphl. 3ajada ydeOHOTO MpeAMeTa COCTOMT B (opmMupoBaHHH
CUCTEMBl XHMHYECKUX 3HAHUM — BaXXHEHIMX (aKTOB, IOHSATHH, 3aKOHOB U
TEOPETUUECKUX TOJIOKEHUH, JOCTYNHBIX OO0OOIIEHUI MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIIEHWH K HAayYHBIM METOJaM IMO3HAHUS MpHU



U3yYEHUU BEIIECTB M XHMHUYECKUX peakiuil, B (OPMUPOBAHUU M Pa3BUTHH
NO3HABATEJIbHBIX yYMEHUW M MX NPHUMEHEHUU B Y4eOHO-TIO3HABATEJIIBHOM U
y4€0HO-UCCIIEI0BATENBCKON  I€ATEIbHOCTH, OCBOCHMM IpaBWJl 0€30MacHOro
oOpallleHus C BEIIECTBAMU B IIOBCETHEBHOM JKU3HHU.

IIpy wW3ydYeHMM XWMHM Ha YPOBHE OCHOBHOIO oOmIero o0Opa3oBaHus

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

v dbopMUpOBaHHE HHTEJUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

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

XUMHH,
v o0ecrnieueHue yCIIOBHIA, CHIOCOOCTBYIOIINX pUOOPETECHUIO
OoOy4YalolmMUMHUCs ONbITa Pa3zHOOOpa3HOM NEATEIIbHOCTH, MO3HaHUS u

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

v dbopmupoBanue o0mIeH (YyHKIMOHATBHOM M E€CTECTBEHHO-HAYyYHOMN
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBATh SIBJICHUS
OKPY’KAIOIIEro MHUPA, UCIIOIb3Ysl 3HAHUA M OIBIT, IMOJYYEHHbIC MNPU HU3YUYECHUH
XUMHUH, TPUMEHATh MX TMPU PEIICHUH MPOOJIEM B MOBCEAHEBHOM >XU3HU U
TPYZIOBOU JIEATENBHOCTH;

v dbopmupoBaHue y OOYyYaIOMIMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI IEHHOCTH XHMHYECKUX 3HAHUW Il BBIPAOOTKH HKOJOTHYECKU
1[eJIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXPaHEHMS CBOETO 3[0POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

v pa3BuUTHE  MOTMBaMM K  OOyYeHHMIO,  CIOCOOHOCTEH K
CAMOKOHTPOJI0 ¥ CaMOBOCIMTAaHUIO HAa OCHOBE YCBOEHHS OOIIEYEIOBEYECKHUX
LEHHOCTE, TOTOBHOCTU K OCO3HAaHHOMY BbIOOpPY MHpOo(dWIIi U HANpPaBIEHHOCTH
JanbHEeNero o0y4eHus.

OOmiee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX Mg U3y4YeHUss 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 BApUATUBHOW COCTABIISIIOLIEH COJEp:KaHMUsI KOHKPETHOW paboyeit
nporpamMmbl. [Ipu sToM oOsi3atenbHas (MHBapuaHTHas) 4YacTh COJEp KaHUS
Ipeamera, YCTAaHOBJICHHAs] TMPUMEPHON paboueld MporpaMmoi, U Bpems,
OTBOJIMMOE Ha €€ U3yueHUe, JOJKHBI OBITh COXPAHEHBI TTOJIHOCTBIO.

B tumnoByto denepanpayto pabouyro mporpaMmy M0 XMMHUHM ObLUTA BHECEHBI
CJIEIyIOLME U3MEHEHHS:



8 KJ1acc - U3MEHEHO PACIPEEICHUE KOJIUYECTBA YACOB ( YBEJIMUYEHO, 3a CUET
pe3epBHOIO BpeMeHH): paszene 2 Tema «OCHOBHbBIE KJIACChl HEOPIpaHUYECKUX
BEILIECTBaY», pa3aeil 3 « OKUCIUTEIbHO — BOCCTAHOBUTEIBHBIE PEAKLIMM» B CBS3H C
TEM, 4YTO JJaHHBbIE TeMbl ABISIIOTCS HeoThemiieMon yacThio ['UA B popme OI'D U
EI'D u obyuaromuecs: B HUX JOMYCKAIOT OMIUOKH.

9 kmacc - B coorBerctBuu ¢ ®DI'OC BTOporo mokoyieHuss B 9 kiacce
COJIEPKUTCST pajJie]l MOCBSIICHHBIA W3YYEHUIO OPraHMYECKOW XUMHUHU, OJIHAKO B
ob6HoBiieHHBIX PI'OC OO0 u B ®OII 3TOT paszaen oTcyTcTBYeT. B CBs3M C ueM,
OBUTIO TPOM3BENICHO YIUIOTHEHHE TMPOrPaMMHOIO Marepuana: paszgen 1 -
KOJIMYECTBO YacOB YMEHbIIEHO 110 14 (3a cueT 1 yaca U3 T€Mbl MOBTOPEHUS U 2
yacoB u3 TeMbl TOJ); pa3aen 2 — KOJIMYECTBO YacOB YMEHbIIEHO /10 25 (3a cuer
IepeHoca TeMbl ypoka « [lepBoHayanbHbIE MOHATUSA O OPTAHUYECKUX COEAUHEHUAX
B COOTBETCTBYIOIIMM pazlea MNporpaMMmbl); pasjedl 3 — KOJUYECTBO  YaCOB
cokpameno a0 16. Jlo6aBnen pazmen «OOmue cBemeHUs 00 OPraHUYECKHUX
CoeMHEHUAX» - 9 wyacoB. Takum oOpa3oM, COXpaHEHa HPUEMCTBEHHOCTh
nepexona mexay @I'OC OOO Broporo u ®I'OC OOO TpeThero MoKOJICHUM.

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. Ky3nenosa H.E., TutoBa .M., 'apa H.H. Xumus: 9 knacc: yueOHuUK 1
oOmreoOpa3zoBatenbHbIX yupexaeHuil. M.: Bente — ['pad
3. Ky3nenoa H.E., Jlekun A.H., 3aa4HuK 110 XUMHM: 8 KJIacC: IS ydaIIUXCs
oOmreoOpa3zoBarenbHbIX yupexaeHuii. M.: Benra-I'pad
4. Ky3zuenoa H.H., JIekun A.H. 3agauynuk 1o XuMuu: 9 Kjtacc: sl 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 KysuenoBa H.H., Jleskun A.H. 3agaynuk no xumuu: 9 Kiacc: I y4auygxcs
oOmieoOpa3xoBaTenbHBIX yupexaenuii. M.: Benra-I'pad..
5. AxmeroB M.A., I'apa H.H. Xumusa: 9 xnmacc: Meronuueckoe mocodue, 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.
OTHOcuUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommmuecTBo BemectBa. Monbs. MoisipHas macca. B3auMoOCBsI3bp KOIUYECTBA,
MacChl U 4YHCIAa CTPYKTYPHBIX €IWHHUIl BemniecTBa. Pacu€tel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMHUYECKHUE SIBICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEHIECTB. XUMHUECKHE ypaBHeHUsa. Knaccudukarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii sKcnepumenm:  3HAKOMCTBO C  XHMHMYECKOH  TOCYJIOH,
npaBuiamMu paboOThl B JIAOOpATOpUM U NMpUEMaMu oOpalieHus: ¢ JabopaTOPHBIM
o0OpyZ0OBaHUEM, HW3YYEHHUE U ONHUCcaHue (U3MUYECKHX CBOMCTB 00pa3IioB
HEOPTaHWYECKUX BEIIECTB, HaOmrofieHUe (HU3NYECKUX (TIaBIICHUE BOCKA, TasTHUE
JbAa, pacTUpaHHWE caxapa B CTYyNKe, KUIEHWE M KOHJICHCAlUs BOJBI) U
XUMUYECKUX  (TOpeHHWe  CBEuYW, TMPOKAJIMBAHWE  MEIHON  IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOM) SBJICHUW, HAOMIOJEHUE U OINHCaHue
MPU3HAKOB MPOTEKAaHUS  XUMHUYECKMX  peakuui  (pa3jokeHue  caxapa,
B3aUMOJICHCTBUE  CEPHOM KHUCIOTBI C  XJOPUAOM  Oapusi, pasliokKEHUE
ruapokcuga Menu (II) mpu HarpeBaHuu, B3aMMOAEHCTBHE KeJie€3a C PAaCTBOPOM
com Meau (1), n3yderune cnmoco0oB pas3eneHus cMecei (¢ MOMOIIBI0 MarHuTa,
bunbTpOBaHME, BHIIAPUBAHUE, JUCTWJUIAIMS, Xpomartorpadus), MpOBEICHUE
OYMCTKH  TIOBAPEHHOW  COJM, HAONIOJCHHWE W  ONUCAaHUE pPe3yIbTaToOB
MPOBEJICHUSI ONbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MaccChl, CO3/aHUE
MoJiesIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BelECTB

Bo3ngyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopon — 31eMeHT W mpocToe
BelecTBO. Haxoxaenne kuciopoma B Tpupoae, (PU3MUECKHE M XUMHUYECKHE
cBoiictBa (peakiuu ropenusi). Oxcunel. [lpumenenune xuciaopoaa. CrocoOsl
MOJIYYCHHUS] KUCIOpoAa B JIA0OpaTOpuM ¥ MPOMBINIUIEHHOCTH. KpyroBopor
kuciopoaa B mpupoje. O30H — ajutoTpornHas MOAUMUKAIIHS KUCIOPO/Ia.



TennoBoit 3(pPekT XUMUYECKOW peakuh, TEPMOXUMHYECKHE YpaBHEHMUS,
DK30- M DHAOTEPMHUYECKUE pEakuu. TOIIMBO: Yroib M MeETaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIo 3 dekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — nsnemMeHT M mpocroe BemnlecTBo. HaxoxkneHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckue CBOWCTBA BOJbl. Boga kak pactBoputenb. PacTBOpEIL
HacepilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 107151 BEIIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpPOJIE U B KU3HU 4YelioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus weopranmdeckux coeauHeHuit. Oxcuanl. Knaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. HomeHnknarypa okcuaoB. DU3NUECKHE U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Kraccubukamuss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknaTypa ocHoBaHui. DPU3MYECKHME M XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudpukauus xucnor. Homenknartypa kucior. dusmyeckue
M XUMHYECKHE CBOWCTBA KUCIOT. Pan aktuBHoctm MmertamioB H.H. bekerosa.
[lomy4yeHne KACIIOT.

Comu. Homenknatypa conei. Duszndeckne W XUMHYECKHE CBOWMCTBA
conei. [Tomydyenue comen.

['eHeTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTaHUYECKUX COEAUHEHU.

Xumuueckuii 5KCnepumenm:

Ka4eCTBEHHOE  OIPEIENICHUE  COAECPXKAHUS  KHUCJIOpOJa B BO3IYyXE,
NoJIydeHue, coOMpaHue, pacro3HaBaHWE W HW3YYEHUE CBOMCTB KHUCJIOPOJA,
HaOJIOICHUE B3aUMOJCHCTBUSL ~ BEIIECTB C  KHUCIOPOJOM W YCJIOBHS
BO3HUKHOBEHUS W  TpEKpalleHus TopeHus (moxapa), O3HAKOMJICHHE C
oOpa3liaMd OKCHJOB W OIMCaHWE WX CBOMCTB, MOJyYCHHE, COOMpaHUE,
pacno3HaBaHME€ M W3YyUYCHHE CBOWMCTB BOAOpoJaa (rOpeHue), B3auMOCHCTBUE
BOJIOpOAA c OKCHUJOM MeIn (ID) (BO3MOXHO VICIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HAOMIOeHHe OOpa3lloB BEIIECTB KOJUYECTBOM 1 MOJIb,
UCCJIEIOBAHUE OCOOEHHOCTEN pacTBOpEHUS BEILIECTB c pa3IuyHON
PacTBOPUMOCTBIO, ITPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHON MAacCCOBOU JOJIEU
PacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJbI C METaUIaMH (HaTpUEM W
KaJIbllu€M) (BO3MOXHO  HKCHOJIb30BAaHUE BHJIEOMATEPUATIOB), HCCJIEIOBaHUE
o0pa3lloB  HEOPTaHWYECKUX  BEIIECTB  PA3NIMYHBIX KJIACCOB, HAOIIOJCHUE
M3MEHEHHS] OKpPacKM WHAMKATOPOB B PAcTBOpax KHUCIOT M IIEIOYeH, HU3ydeHUe
B3auMoJiericTBusl okcuna Menu (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT C
METaJUIaMU, PEAKLIMN HEUTpalu3aluy, MOJYYEHHE HEepPACTBOPUMBIX OCHOBAHUI,



BBITECCHEHHE OJHOTO METajyla JpPYyrMM W3  PacTBOpa  COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad Mo TeMe «BakHeWIlne KiacChl HEOPTraHUYEeCKHUX
COEIMHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucremMa XUMHYECKHX
ieMeHToB .M. MenpaeneeBa. CtpoeHne aroMOB. XHMHYECKAsi CBA3b.
OKHCIUTETIBHO-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.

[Tepunonnueckuii 3akoH. Ileproandeckass cucTeMa XMMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. KopoTkomepuoaHas U JUIMHHONEpUOAHAA  (hOPMBI
[lepnogmueckon cucteMsl xuMudeckux aemenToB .M. Menneneesa. [lepuonsr n
rpynmbl. @U3NYECKUNA CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sxep. M30Tombel.  DJIEKTPOHBIL.
CtpoeHure PIEKTPOHHBIX 000J0YeK aTOMOB MEPBBIX 20 XMMHUYECKUX SJIEMECHTOB
[Tepuomnueckont cucrembl .M. MenpaeneeBa. XapakTepuCTHKa XHWMHUYECKOTO
AJIEMEHTa IO ero noJiokeHuto B Ilepuonnueckoi cucreme .M. Menaeneena.

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

3nauenne Ilepuommueckoro 3axkoHa u  llepuoamyeckoil  cucTeMbl
XAMHUYECKUX 3JIEMEHTOB Ui pa3BUTHS Hayku WU npaktuku. .M. MenaeneeB —
YYEHBINA U TPAKIaHUH.

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

CreneHb OKHCJICHUSI. OKHCIINTEIIbHOBOCCTAHOBUTEILHBIC peaKINH.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckui dsKcnepumenm:

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

Meocnpeomemuule ceszu.

Peanuzanmst MEXNpEIMETHBIX CBS3€H NpH H3YYCHUHW XHMHH B 8 Kiacce
OCYIICCTBJISCTCS UYepe3 HCIOJIb30BaHME KaK OOIMX €CTeCTBCHHOHAYYHBIX
MOHSATHH, TaK M  TIOHSATHH, SBISIONIMXCI CHCTEMHBIMU JUIS  OTIEJIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHOHAYYHBIE TOHSTHUS: HAYYHBIM (haKT, TUIIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CHHTE3, KiIacCu(MUKaAIUs, IEepUOJUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, HU3MEPCHHUE, MOJICNTb, SIBICHHE.



®usuka: Marepus, arToM, DJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHUJ,
U30TOIbI, PaJAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUH 3apsi, BELIECTBO,
TENO, O00BEM, arperaTHOe COCTOSHUE BEIIECTBA, Ta3, (U3MUECKHE BEIMYUHBI,
€IMHULIBl U3MEpPEHUs, KOCMOC, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtugpochepa, MUHEpaIbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTITUBO, BOAHBIE PECYPCHI.



COJEPKXAHUE OBYUYEHUA 9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, KalWs, KaJIbLHMs M HX
COCIMHEHHA B COOTBETCTBMM C TIIOJIO)KEHMEM 3JJIEMEHTOB B llepnommdeckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BHUIBI XMMHYECKOW CBSA3M. THIIBI KPHUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XMUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanmsa XuMAYeCKUX peaklyii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIMH, TEPMOXUMHUECKHE
YPaBHEHHS.

[lonsiTue o ckopocTH xumuyeckodl peakuuu. lloHsTe 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U Ie€TePOTrEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE 0 XMMUYECKOM paBHOBeCHH. PaKTOPBHI,
BIMAIOIIME HAa CKOPOCTh XMMHYECKOW pPEaKUUU U II0J0KEHHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHCIUTENPHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBnenue YPaBHEHUMU

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

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHnel, aHMOHBI. MeXaHW3M AMCCOLMALHMKA BEIIECTB C PA3JIMYHBIMU BUIAAMU
xumMuueckol cBsizu. Crenens aucconranuy. CUbHbIE U Clla0ble JIEKTPOJIUTHI.

Peakiiuun nonHOoro oOMeHa. Y CIoBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBAaHMM UM coJell B CBeTe€ MpPEACTaBICHUH 00 3IIEKTPOIUTHYECKOM
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuu s3KCnepumenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTALNTMYECKUX PEIETOK HEOPraHMYEeCKUX
BEILIECTB — METAJIOB W HeMeTayioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiunu
OT BO3ACMCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOIHOCTH
pacTBOPOB BEILECTB, IpPOLECCAa AUCCOUMALNM KHUCJIOT, WIENOYEd U CoJied
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpHaAIOB), IPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuMid HOHHOro  oOMeHa



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

HemeTa/uibl U X COeTUHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3nyYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOMCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsiHast KHUCIIOTa, XMMUYECKHAE CBOMCTBA, NOJIy4€HHE, NMpUMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaxHeWlne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OKucieHus. CTpoeHue u (U3MUECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpPOCHHE, (PU3NYECKHE U
XUMHUYECKHEe CBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3HYECKME M XHUMHUYECKHE CBoicTBa (oOmme Kak
NPEACTaBUTENS Kjacca KHUCIOT U chnenuduyeckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKus Ha
cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COeOIUHEHHN B mNpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COECIUHEHHUSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymibl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHUCIEHHUS. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
¢duznyeckue U XxuMuyeckue cBoiictea. Kpyroopot a3ora B nmpuponae. AMMuax, ero
(bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyYyeHre U npuMeHeHune. Colu aMMOHUS,
uX PU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCIOTa, €€ MoJyyeHue, (PU3MUecKue U XUMHUYECKUe
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crhenuduyecKue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KAauyecTBE MHUHEPaAIbHBIX
yno0peHnil. XuMHU4YecKoe 3arpsi3HEHUE OKPYKaIoIIEl Cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUE BO3Ayxa, MOYBbI W BoAoEéMOB). Docdop,
altoTponHeie Moaudukammu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIESCKHIE CBOMCTRA,
nonyuenue. Mcnons3oBanue GpocdaroB B KaueCcTBE MUHEPAIbHBIX YI0OPEHUH.

OO6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIepoja,  aUIOTPOIHBIE
Moau(pUKalMKU, PpaclpoCTpaHeHWEe B MpUpoae, (U3MUecKMe U XUMHUYECKHE
cBoiicTBa. Ancop6rius. KpyroBopot yriepoaa B npupoae. OKcuabl yriaepojaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYECKUe MpOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM



yraepona (IV), rumoreza rmo0anbHOTO TOTEIICHUS KJIMMATa, IMAPHUKOBBIN
ahdexT. YronpHas KucIoTa u €€ Conu, nxX (PU3NIECKUE U XUMHUYECKHUE CBOWCTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MICTBE.

[TepBoHaUabHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCAMHEHUIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUICH, 3TaHOJI, TJINLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJAOPOAOB (yroib, NPUPOAHBIA Ta3, HEDTh),
MPOAYKTBI UX TepepaboTku (OCH3WH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTHMYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojax — U uX
poJii B JKM3HM 4YeloBeKa. MarepualibHOE €IUHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUI.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJYy4YCHUE W
npumeHenue. CoenuHeHHs KpeMHHUs B mpupone. OOmme mnpeactaBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHellilne CTpOUTENbHbIC MaTepHUalbl: KepaMUKa,
CTEKJIO, IIEeMEeHT, O0eTOH, keye300eToH. [Ipobiempl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii SKcnepumenm:

M3y4eHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TIPOTEKAHMsI, OIBIThI, OTpAKAIOIIKNE (PU3NUYECKHE M XUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMud XJOpUAOB (TAJIOrE€HUJOB), O3HAKOMJIEHHUE C
oOpasmaMu  ceppl U €€  CcOoeAUMHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BAHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIIMBaHUS caxapa Ioj JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBlIEeHHOM CEPHON KUCIIOTHI, MPOBEJCHNE KaueCTBEHHOW peakiny Ha cyibdar-
WOH W HaOJIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIUHEHUHA (BO3MOMKHO MCIOJIb30BAHKE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yAOOpEeHUH, MOTydYeHHe,
coOupaHue, pacro3HaBaHWE€ W M3YYCHHE CBONCTB aMMHaKa, MPOBEIACHHUE
KaueCTBEHHBIX PEAKIMii Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dyiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aFCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIAEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U H3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEAKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUS.

MeTajiibl 1 MX COeIMHEHUS



OO01ast XxapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxeHus B llepmogmyeckon cucreme xumudeckux daeMmeHTtoB 1. WM.
MengneneeBa u crtpoenuss atoMoB. CTpoeHHE MeTauloB. Meraumueckas CBsi3b U
METaJUIMYECKass  KPUCTAUIMYECKass  peméTKa.  JJIEKTPOXUMHUYECKHM Al
HaNpsOKEHUN MeTauioB. @U3NYEecKUe U XMMUUYECKHE CBOMCTBA MeTauioB. O0mue
criocoObl monydeHus MeTtasioB. [loHsTHE O KOPpO3WMM METaNIOB, OCHOBHBIC
Coco0bl 3alMThl UX OT Koppo3uH. CruiaBbl (CTajib, YyryH, AIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[I{eouHble METAJUIBL: MOJOXKEHUE B lleproaudeckoil cucteMe XMMHUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJCHUE B MPUPOJE.
duznyeckne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HAaTpus W Kanud. [IpuMeHeHue WIeNOYHBIX METAUIOB M HX
COEJIMHEHUM.

[Ilemo4yHO3EMENBHBIE METAJUIBI  MarHMii W KaJbLMi: IIOJOKEHUE B
[lepnognueckon cucreme xumudeckux dneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXeHue B npupojae. Grusndeckne 1 XUMHUYECKUE CBOMCTBA MarHUs
U KanblMs. Baxueimmue coenuHeHUs KanblUMs (OKCHJA, THUJIPOKCHUI, COJIH).
JXKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AnmroMHuHMIL: TIONI0KeHKE B Ileproandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxOXKIeHHE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA alOMUHHUSI. AMQPOTEpPHBbIE CBOMCTBA OKCHIA U THIPOKCH]IA
QIIFOMUHUS.

Kenezo: nonoxxenue B llepruoanyeckoil cucteMe XUMUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKkcuibl, TMapoKcuabl U cou xenesa (1) u xenesa
(IIT), nx cocras, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii 5KCnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METa/NIOB M CIJIaBOB, HUX (PU3NYECKUMU
CBOMCTBAMH, M3yYEHHE PpE3YyJbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOW (BO3MOYKHO HCIIOJIb30BAHME BUICOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHMS JKEIE€3a B KHUCIOPOIE
(BO3MOXKHO  HCIIOJIb30BaHUWE  BUAEOMATEpHUAJIOB), NPU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MarHusi, KaJbllMs, aJIOMUHHS, LIMHKA, kKeje3a
(IT) u xxenesza (I11), mequ (I1), HabnroAeHUE U OMKMCaHKE MTPOIIECCOB OKPAITUBAHUS
IUITAMEHUM WOHAMHM HaTpHsl, Kaaus M Kaubluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCUJIA LIMHKA, PEIIEHUE IKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Baxkuelmue
METaJUIbl U UX COCAUHEHUS.

O01mme cBeeHUs 00 OPraHNYeCKUX COeIMHEHUSIX

Yanes00opoodsi

BO3HUKHOBEHHE W PA3BUTHUE OPraHUYECKOW XHUMHUM — XUMHHU COCIMHECHUH
yriaepona. Kiaccudukanus u HOMEHKIATypa yrieBojoponoB. IlpenenbHbie
YIJIEBOAOPOABI — alIKaHbl. HemnpeaenbHble  yIIIEBOOOPOJIBI —  AJIKEHBL.



HenpenenpHuble  yrneBomopoasl —  ankuHbl.  [Ipupoaneie  uMCTOYHMKH
YTJIEBOJIOPOJIOB

Kucnopoocooepaicawue opeanuueckue coeoOuneHusl
Kucnopoaconepxame  opranudeckue  coenuHeHus.  Crnuptel. KapboHOBBIS

KHCJIOTBI
buonocuuecku sascrvie opcarnuvecKue coeouneHusl (OfCMDbl, V2ﬂ€600bl, 6€JZKM)
buonornyecku BaxkHbIC COCAMHCHUNA — JKUPBI, YIIICBOABI. benku.

Xumuueckuu dsKcnepumenm:

B3aumopeiicTBue stuieHa ¢ OpoMHOW BOJOM M pacTBOPOM IIEpMaHTaHATa Kajus;
MOJIyYeHHE alleTUJICHA U €ro B3auMoJIecTBHE ¢ OPOMHOM BOJOM; BOCIIJIaMEHEHUE
CIIUPTOB; OMNBITHI, MOJATBEPKAAIONINE XUMUYECKHE CBOWCTBA KapOOHOBBIX KHUCIIOT;
peaknus dTepudUKaIy BEIIeCTBa; AeHATypaIys Oenka

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HHM ueloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKaroImieh cpeabl (MpeienbHas J0mycTUMas
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Pons xumMuu B penieHun SKoJIOrM4eCKUx
po0aem.

Xumuueckuil SKCnepuMenm:

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

Mesicnpeomemnule cesaszu

Peanmnsanns MeXNpenMETHBIX CBSI3€M NpH HM3y4YEHUM XUMUHU B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK M  TOHATHUW, SBISAIOIIUXCA CUCTEMHBIMM  JUISl  OTHEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIE MOHSTHS: HAy4dHBbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIu3, CHUHTE3, Kiaccu(dukanus, MEePUOJUYHOCTb, HaOJI0IECHHE,
DKCHEPUMEHT, MOJECIUPOBAHNE, WU3MEPEHHUE, MOJENb, SBJICHUE, ITAPHUKOBBIN
3 deKT, TeXHOIOTHs, MaTePHUAIIbI.

®usuka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOIBI, PAJNOAKTUBHOCTh, MOJEKYJA, 3JEKTPUYECKUNA 3apsij, IPOBOJHHKH,
MOJyIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe  COCTOSIHME  BEIEeCTBa, ras, pacTBop, pPacTBOPUMOCTb,
KpUCTAJUIMUECKAss  pemérka, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI,  EIUHHIIBI
U3MEPEHUSA, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE31BI, CONHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEILIECTBA.



['eorpadusi: armocdepa, rugpochepa, MUHEpaJIbl, TOPHBIE MOPOJIBI,
TI0JIE3HBIE UCKOIIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOrpPaMMbl OCHOBHOT'O  OOIIETO
oOpa30oBaHus JOCTUTAIOTCS B XOJ€ OOYYEHHMs] XUMHM B €JAMHCTBE Yy4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIecTBEe MpaBWJaMW W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCSI.

JIuyHOCTHBIE ~ pe3yNbTaThl  OTPaXAlOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX LIEHHOCTHBIX OpPHUEHTAUHUU U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOUIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
MCTOPUYECKOMY H HAy4YHOMY HACIEIHUIO, TMOHMUMAHHS 3HAYECHHUS XUMHYECKOU
HayKH{ B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHOM
uHpopMaliie! O MEPEeAOBBIX AOCTHXKCHUSX U OTKPBITHSX MHPOBOM U
OTEUECTBEHHOW  XHMHH,  3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskaaHCKOro BOCIIUTAHUS:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax M MpaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJUIEKTHMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-MCCIEOBATENbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHON JEATEIbHOCTU MpHU
BBITIOJIHEHUM ~ y4€OHBIX, MO3HABaTEIbHBIX 3a7a4, BBIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JIaHUM  y4E€OHBIX  IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHHUMAHUIO M  B3aUMOIIOMOIIIM B  Mpolecce  ITOM yueOHOM
JESTEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEICHUE M IIOCTYIIKA CBOMX
TOBapUIIEd C TMO3WLMM HPABCTBEHHBIX M IPABOBBIX HOPM C YUYETOM
OCO3HaHMS MOCIEACTBAMN MTOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU WU COCTABJIAIOLINE
OCHOBY i1 TIOHUMAaHHSI CYIIHOCTH HAy4YHOM KapTUHBI MHpaA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBS3IX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XMMHUU B ITO3HAHUU ATUX 3aKOHOMEPHOCTEW;



MIO3HABATEJIbHBIE MOTHUBBI, HANPABIECHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU 110
XUMHUHM, HEOOXOIUMBbIE Jisi OOBSCHEHHUS HaAOJII0OaeMbIX MPOILECCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMHU CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTHH;

uHTepeC K OOYYEeHHI0O M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  camMO0Opa30BaHUIO, MPOEKTHOW W  HMCCIIEAOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U ypOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TOCIEACTBUNA U
HENPUATUE BPEAHBIX MPUBBIYEK  (YNOTPEOJICHHS ~ ANKOroyisl,  HApKOTHKOB,
KypeHUs),  HEOOXOJMMOCTH COOJIIOACHUS  TpaBwy  OE30MACHOCTH  MpH
oOpalieHu ¢ XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEAIbHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpEC K NPAKTHUECKOMY M3YyUYEHHUIO Mpodeccuil M TpyAa pazIudHOro
pona, yBaK€HHE K TpPYydy M pe3yJibTaTaM TpPYJIOBOW [E€ATEIIBHOCTH, B TOM
YUCJI€ HAa OCHOBE MPUMEHEHHUsS NPEIMETHBIX 3HAHUW IO XHMHH, OCO3HAHHBIN
BBIOOp MHAMBUAYAJIBHON TPAEKTOPUM MPOAOKEHUS O0Opa3oBaHHUs C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XUMHUHU, OOLIECTBEHHBIX HMHTEPECOB
U TMOTpeOHOCTEH, YyCHEImHOW MPOodEeCCUOHATIBHOW AESATEILHOCTA W Pa3BUTHUS
HEOOXOJUMBIX  YMEHHH, TOTOBHOCTh aJalTHPOBATHCA B MPO(EecCHOHAIBHOM
cpene;

6) 3K010rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1eJeco00pa3HOe OTHOILIEHHE K NPUpOJie KaK HCTOYHHKY
KU3HM Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHUS, TOHUMAHUE LIEHHOCTHU 370POBOT0 U
Oe3omacHOoro obpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY U ICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHHE LIEHHOCTU COOJIIOICHUS
npaBuil  O€30MAaCHOTO TMOBENEHUs MpH paboTe ¢ BEIIeCTBAMM, a TaKXKe B
CUTYaLMSIX, YTPOKAIOIIMX 310POBBIO U )KU3HU JHOAEH;

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



METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meranpeaMeTHBIX pPe3yJIbTaTOB 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 3HAHUW U3 ATUX MPEeIMETOB (OPMHUPOBATH MPENICTABICHUE O IIEJIOCTHOU
HAy4YHOM  KapTUHE MHpa, W  YHUBEpCaJbHble  Yy4ycOHBbIE  JIEHCTBHUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIEC), KOTOpPbIE 00ECIEeUYNBAIOT
dbopmupoBaHue TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYLIECTBJICHUIO YU€OHOH IESITEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

ba3zosvie nocuueckue oeticmeus:

YMEHUSI HCMOJB30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS TP OCBOCHUU
3HAHWI: PACKphIBATh  CMBICT  XUMUYECKUX  MOHATHM  (BBIACHATH  UX
XapaKTepHBIC TPHU3HAKH, YCTAHABIMBATh B3aUMOCBS3h C JAPYTHMH TTOHSATHSIMH),
WCITOJIB30BaTh TIOHATHS JJisi OOBSACHEHHSI OTHCIBbHBIX (AKTOB U SIBIICHUH,
BEIOMPATh OCHOBAaHUS M KPUTEPHH I KIACCH(PUKANNH XUMHYCCKHX BEIICCTB
U XUMUYCCKHX PEaKIWH, yCTaHABIMBATh MPUYUHHO-CIICICTBCHHBIC CBS3U
MEXTY o0beKTaMu U3y4YeHUS, CTPOUTH JIOTUYECKUE PACCYKIACHUS
(MHIYKTUBHBIC, JACNYKTUBHBIC, MO0 aHAJOTHU), JI€TaTh BBIBOJBI W 3aKIIOUCHUS;

yMEHUE TPUMEHSITh B TMPOIECCE TMO3HAHUS TMOHATUS (MIPEAMETHBIE U
MeTalrpeMETHbIC), CHUMBOJIMUYECKHE (3HAKOBBIE) MOJCIH, HCIOJIb3yeMble B
XUMUH, TPeoOpa3oBbIBaTh IMMPOKO TMPUMEHSIEMBbIE B XHMHH MOJCIIbHBIC
MPECTABICHUS] — XUMHUYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMU4eckasi popmyra u
ypaBHEHUE XMMHUYECKOUW PEaKITUu — MPU PEIICHUHN Y4eOHO-TT03HABATEIBHBIX 3a]1ad,
C y4€TOM OTHUX MOJENBHBIX TMPEJCTABICHUN BBISIBIATH U  XapaKTepU30BaATh
CYIIIECTBEHHbIC TPU3HAKK M3Y4a€MbIX OOBEKTOB — XHUMHYECKHUX BEIICCTB U
XUMUYECKUX  pEaKIMil, BBISABIATH  OOIIME 3aKOHOMEPHOCTH, MPUYHUHHO-
CJICJICTBEHHBIC CBS3M U MPOTUBOPEYHS B HM3y4aeMbIX MPOIECCAX U SIBICHUSIX.

ba3zoesvie uccneoosamenvckue oelicmeausi:

YMEHHUE HCIOJb30BaTh IMOCTABJIEHHBIC BOIMPOCH B KayeCTBE MHCTPYMCHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUS THIIOTE3BI II0
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpETEeHNE OMbITa 10 IUIAHWPOBAHUIO, OpPraHU3allMd U  TPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €T0 Pe3yJbTar, (PopMyIupoBaTh 00OOIIEHUS U



BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIIATh 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  TOCOOMs, pecypchl HMHTepHETa), KPUTHUYECKH  OIICHUBATH
MPOTUBOPEYHMBYIO M HEIOCTOBEPHYIO MH(POPMAIIHIO;

YyMEHUE TIPUMEHATh PA3JIMYHbIE METOAbl W 3alpoChl TPU TIOWCKE U
orbope wuH(pOpPMAIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX  JIJISI
BHITIOJTHCHHSI YY€OHBIX W TO3HABATENBHBIX  3a/Ja4  ONpPEIASIEHHOTO  THIIA,
npuoOpeTeHne  ombpiTa B O0OJACTH WCMONB30BaHUS  WH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO
WCITOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOUPATh
ONTUMAJIbHYI0  (OpMy TIpEACTaBICHHS WHPOPMaMA W  HILIIOCTPUPOBATH
perraemMbie 3a7a4dl HECIOKHBIMH CXEMaMH, JuarpamMmamu, ApYrumMu (Gopmamu
rpaduKu U ©X KOMOUHAIIUSIMH;

YyMEHUE UCIIOJNb30BaTh W aHAIM3WpPOBaTH B Tpolecce ydeOHOH U
UCCJIEI0BATENHCKON JeSATETbHOCTH uHbOpMaIUIO 0 BIIUSIHUU
MIPOMBITIUICHHOCTH, CEJIbCKOTO  XO3SHWCTBAa MW  TPAHCIOpTa Ha  COCTOSTHHE
OKPYKaIOIIEH PUPOJHON CPEJIBI.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe TeCTBHS:

yMEHHUE 3aJlaBaTh BOMNPOCHI (B XOje Auanora U (Wiau) AUCKYCCHH) IO
CylIecTBy  oOCyXmaemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEAJIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

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

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH TO3HABATEIHLHOU H
UCCJIEIOBATENILCKONW JIEATENTbHOCTH TIPU PEIIEHWH BO3HHUKAIOIIUX 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, KOHTPOJHUPOBATH M TIPU HEOOXOJUMOCTH KOPPEKTUPOBATh
CBOIO JICSITEIBHOCTh, BBIOMpATh HauOosnee 3PPEeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHbIX ¥ TIO3HABATENBHBIX  3a7a4, CaMOCTOSITEILHO COCTaBIATh WU
KOPPEKTUPOBATh MPEIOKECHHBIA AITOPUTM JICUCTBUI NIPU BHITTOJIHEHUH 33 IaHUM C
y4ETOM MOJIYYEHHUS HOBBIX 3HAHUM 00 H3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M



peakunAax, OHOCHUBATH COOTBCTCTBUC IIOJIYUYCHHOI'O pPC3yJibTara 3asiBJICHHOM
oeiain, YMCHHC HCIIOJIb30BATh MW aHAJIUM3HPOBATH KOHTCKCTBI, IIPCAjiaracMbic B
YCJI0BHUHA SaI[aHI/IfI.

HPEIMETHBIE PE3YJIBTATHBI

K xoHny o0yuenuss B 8 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

®pPACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHSATUM: aTroM, MOJIEKYyJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs AaTOMHas W
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIONIT XUMHUYECKOTO JJIEMEHTAa B COCAMHEHMM, MOJSIPHBIA O00BEM, OKCHI,
KHCJIOTAa, OCHOBAHHWE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHUYECKasl peakiusi, KiIacCu(pUKaIMs peakluii: peakiui COCIUHEHUs, PEeaKIIuu
pa3ioXKeHus, peakluu 3aMelICHUs, peaklM OOMEHa, 3K30- U 3HJIOTEPMUYECKHUE
peakiuu, TerioBor 3(PGeKT peakluu, SAPO aroMa, dIEKTPOHHBIA CIOM aToMa,
aTOMHas  opOuTaidbh, paAUyC aToMa, XUMHYECKas CBfA3b, MOJISIpHAS W
HEMOJISIpHAs KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KAaTUOH, aHWUOH, pacTBOP,
MaccoBas J0Ji BEIIEeCTBA (IIPOLICHTHAs] KOHIIEHTPALMsI) B paCTBOPE;

® IUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH W
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;

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

®ONPENEATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTETICHb OKUCJICHHUSI DJIEMEHTOB B OWHApPHBIX COCIWHEHUSX, MPUHAIJICHKHOCTD
BEUIECTB K ONpEeAeNEHHOMY Kjaccy COEAMHEHUH 1o QopmyiaMm, BUJ
XUMHUYECKON CBSI3M (KOBAJICHTHAS U MOHHAS) B HEOPTAaHUYECKUX COSTUHEHUSX;

epackpeiBaTh cMmbicn  Ilepuogmueckoro 3axkona JI.M. MeHneneesa:
JNEMOHCTPUPOBATh TMOHUMAHHWE  NEPUOAMYECKOM  3aBHCUMOCTH CBONCTB
XUMHYECKUX DJJEMEHTOB OT HUX NOJOXkeHHuss B Ilepmogmyeckonn cucreme,
3aKOHOB COXpaHEHUs MaccChl BEILECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOTapo;

®OMUCHIBATh M XapakTepu3oBaTh TaOmuuHyio dopmy llepuoguyeckoit
CUCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3jnyarTh MOHATHUS «IJIaBHAs MOATrpymmna
(A-rpynma)» u «mnobounas mnoarpynmna (b-rpynma)», wmanble U OOJbIIME
NEpUOAbl, COOTHOCUTh OOO3HAUEHMs, KOTOpble HMMEIOTCS B TaOuIe
«lleppognueckass cucrema xumuuyeckux sneMeHTtoB JI.M. MengeneeBay ¢
YUCJIOBBIMU  XapPAaKTEPUCTUKAMU CTPOEHUSI ATOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsa sapa, oOIIee YUCIO DBJIEKTPOHOB M pacHpelielieHHe HX 0
AIIEKTPOHHBIM CJIOSIM);



eKJIacCU(UIIUPOBATh XUMHYECKHE DJIEMEHThI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIHUH
BEILIECTB, MO TEIUIOBOMY 3 (PeKTy);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOICTBA BEILECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKIAAs ONUCAHUE MPUMEPAMH  MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

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

®BBLIYUCIISTh OTHOCHUTEIIBHYIO  MOJIEKYJSIPHYIO M MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XMMHYECKOTO 3JeMEHTa Mo QopMylie COeAUHEHUS,
MacCOBYIO JIOJIO BeIlleCTBa B PacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO
XUMHUYECKOMN peaKInu;

®[I[PUMEHSTh OCHOBHBIE OINEPAIM MBICIUTEIBHON AESTEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHUE, 00001IcHuE, CHCTEMAaTH3aIHIO, KJ1accu(UKaIIUIO,
BBISIBJICHUE TPUYMHHO-CIEJACTBEHHBIX CBSI3éM — I  M3Yy4YEHUsS CBOICTB
BEIIECTB M XHWMHYECKHX PpPEAKUUH, €CTECTBEHHO-HAy4YHbIE METO/bl NO3HAHUS —
HAOJIOJIEHUE, U3MEpPEHHE, MOJEIMPOBaHUE, OJKCHEPUMEHT (peaibHbli U
MBICJICHHBIN);

ecelOBaTh  IpaBWJIaM  IOJIb30BAHUS  XUMHYECKOW  HOCyAOH U
7a00paToOpHBIM O0OPYJIOBaHMEM, a  TaKXKe  TMpaBuiaaM  oOpalieHuss ¢
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKLHSAMU IO BBIMOJIHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUI0 U COOUPAHHUIO Ta3000pa3HbIX BEILECTB
(Bogopoa M KHUCIOpOJa), MPHUIOTOBJIEHHIO PACTBOPOB C ONPEEIEHHOM
MaccoBOM J10JIel PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W  IPOBOJUTH
XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIENOYEH W KUCIOT
C MOMOUIBIO UHIMKATOPOB (JaKMYyC, (eHON(PTaNIeHH, METUIIOPAHK U APYTHE).



K xonny oOydyenuss B 9 kJiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

®pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX IOHATHA: XHUMHYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi peakiusi, XUMHUYeCcKas CBsI3b, TEIIOBOM A EKT peakiuu, MoJib,
MOJISIPHBIM 00BEM, pacTBop, ANEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAsE JUCCOLMAIIMS, pEeaKIMM HOHHOro OOMEHa, KaTalu3aTop,
XUMUYECKOe  paBHOBecue,  oOpaTUMble M HEOOpaTUMbIE  pPEaKIuH,
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIE  PEAKIMU, OKHUCIUTEIh, BOCCTAHOBUTEIIb,
OKHCIIEHHE U BOCCTAHOBJICHUE, aJUIOTPOMUs, aM(pOTepHOCTh, XUMUYECKasi CBA3b
(KOBaJICHTHAs, MOHHAsI, METAJUINYECKas), KPUCTAJUIMYECKAs] PEIIETKA, KOPPO3Us
METAJIJIOB, CIUIAaBbl, CKOPOCTh XHWMHYECKOM pEaKIUuu, MPEAEIbHO JOIyCTUMAs
koHneHTpanus [1/IK Bemecrtna;

® IUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHUMHUYECKUX TOHATUHA H
MPUMEHSITh ATU TOHSATHUS MPU ONMKUCAHUU BEUIESCTB U UX MPEBPAILICHUI;

®ICTI0JIb30BaTh XMMHUYECKYIO0 CHMBOJIMKY JJIsI COCTaBlieHHS (opMyi
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIINIL;

®OIPEAEIATh BAJICHTHOCTh M CTENEHb OKUCJIEHUS XWMHYECKUX 3JIEMEHTOB
B COCQUHEHUSIX  PaA3IMYHOIO  COCTaBa, [MPHUHAIJICKHOCTh  BEIIECTB K
ONpeAeNEHHOMY KJIacCy COeAMHEHUH mo ¢opMmysiaMm, BHUJ XUMHUYECKOH CBS3H
(KOBaJICHTHasi, MWOHHAs, METAUIMYECKas) B HEOPraHUYECKUX COCAMHEHUSX,
3apsii MOHA 1O XUMHUYECKOU opmysie, XapakTep cpeibl B BOJHBIX PacCTBOpPAX
HEOPTaHUYECKUX COEJAUHEHUN, TUIl KPUCTALINYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

epackpbiBaTh cMbICH [lepumommueckoro 3akona J[I.M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OIMUCHIBATh M XapaKTEPHU30BaTh TAOIUYHYIO
dbopmy llepuoandeckoit CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3iudaTh MOHSITHUS
«rnaBHas nonarpynna (A-rpynma)» u  «mob6ouHas mnoarpynna (b-rpymma)y,
Majbie U OOJbIIME MEPUObI, COOTHOCUTh O0O3HAYEHUS, KOTOPHIE HMMEIOTCS B
MEPUOJIMYECKON TaOIUIlE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj] sijApa, OOIIee YUCIO JJIEKTPOHOB U
pacrnpeiesieHde UX Mo AJEKTPOHHBIM CI0SIM), OOBACHATH 00IIHME 3aKOHOMEPHOCTU
B U3MEHEHUU CBOMCTB AJIEMEHTOB M MX COEAWHEHUM B Mpe/esiaXx MajbIX MEPHOJIOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

ekaccu(PUIIMPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 4YUCIy M COCTaBy YYACTBYIONIUX B pEaKluu
BEI[ECTB, IO TEIUIOBOMY J3(PGdEeKTy, M0 HU3MEHEHHIO CTENeHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);



eXapaKTEepPU30BaTh (OMUCHIBATH) OONME H CHEHNU(PUICCKUE XUMHYECKHUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEILIECTB, MOATBEPKJAs OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUN;

®COCTAaBJISITh  YPaBHEHUS  DJIEKTPOJIUTHYECKOM  JUCCOIMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, MOJHBIE W COKPAIIEHHBIE YPAaBHEHHs PEAaKIUHd HOHHOIO
oOMeHa, ypaBHEHHUS PEaKIHi, TOATBEPKIAOIINX CYIICCTBOBAHNE T€HETHICCKOM
CBSI3U MEXJ1y BEUIECTBAMHU PA3JIMYHBIX KIJIACCOB;

®pACKphIBAaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
MOCPEZICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

®[IPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

®BBLIYUCIISITh OTHOCHTEIIBHYIO  MOJIEKYJSIPDHYI0O M MOJISIPHYIO  MAaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XMMHYECKOTO 3JEeMEHTa Mo (QopMylie COeAUHEHUS,
MacCOBYIO JIOJIO BEILECTBA B PAcTBOPE, MPOBOAUTH PACUETHI MO YPaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

e CcO0JIIO1aTh IpaBUJIa MOJIb30BaHUS XUMHYECKOH MOCYI01 u
Ja0b0paTOpHBIM 000PY/IOBAaHUEM, a TaKXKe MpaBuUiia OOpalleHus C BelIECTBaMU
B COOTBETCTBUM C MHCTPYKIUSMHU IO BBIMOJIHEHUIO J1a0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYEHUIO M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa H
VTJIEKUCIIOTO Ta3a);

®[IPOBOJIUTHh  PEAKIMH,  MOJTBEP)KIAIOIMIME  KAYECTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: pACIO3HABaTh OMNBITHBIM IMYyTEM XJOPUI-, OpPOMHU/I-,
uonua-, KkapOoHat-, ¢ocdar-, CHIHMKAT-, CylIbdar-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI U MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPTaHUYECKUX BEIIECTB,;

®[IPUMEHSITh OCHOBHBIC OINEPALMA MBICIUTEIIBHOU JIESITEILHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, OO0O00IIeHUEe, CHUCTEeMAaTHU3alMI0, BBIABICHUE TMPUUYUHHO-
CIEJCTBEHHBIX CBSI3€d — JJII M3Yy4YEHUS CBOWCTB BELIECTB M XUMHYECKUX
peakinii, eCTeCTBEHHO-HAyYHbIE METOJbI MO3HAHUS — HAONIOJCHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



Kpurtepuu oneHuBaHusi BUA0B padoT

s ycmuolx omeemos onpedensromces ciedyrouue Kpumepuu OYyeHoK:

OtrMmeTka «5»:
OTBET NOJIHBIA W TMPABWIbHBI HAa OCHOBAHUM HM3YYEHHBIX TEOPUM; - MaTepual
M3JI0)KEH B ONPEAECICHHOW JIOTUYECKOM IOCIIENOBATEIbHOCTH, JIUTEPATYPHBIM
S3BIKOM;
OTBET CaMOCTOSATENbHBINA. CUCTEMaTUUECKasl IEMOHCTPALUS IPABUIBHBIX OTBETOB.

OtrMmeTKa «4»:
OTBET ITOJIHBIM U IPABUIIBHBIM HA CHOBAHUU U3YYEHHBIX TEOPUN;
MaTepHUaj U3JI0KEH B ONMPEAEICHHON JIOTMYECKOM MOCIEN0BATEIbHOCTH, MIPU 3TOM
JOMYIIEHBI JABE-TPU HECYHIECTBEHHbIE OIIMOKHU, UCIpPaBICHHBIE MO TPEOOBAHUIO
YUUTENS.

Ot1metka «3»:
OTBET TMOJHBINA, HO MPU 3TOM JOMYyIIEHA CYIIECTBEHHAsl OIIMOKAa WJIA OTBET
HEIIOJIHBIN, HECBSI3HBIN.

OT1meTka «2»:
Opyu OTBETE OOHAPYKEHO HEMOHUMAHWE YYallUMCSi OCHOBHOTO COJEPKaHMS
y4eOHOro Marepuajia WA JIONYIIEHbl CYIIECTBEHHbIC OIIUOKH, KOTOpPHIC
yUaluiics HE MOXKET WCHPaBUTh IMPU HABOJAIIMX BOIMpOCAX YUUTENS WIH
YACTUYHO UCIIPABIISICT HE3HAUUTEIIbHBIE.

Oyenka s5KkCnepumMeHmanbHulX YMeHUul, 1ab0pamopusix pabom

O1ieHKa CTaBUTCS HA OCHOBAaHMM HAOJIOICHHUS 32 YUAIIUMUCS U TUCbMEHHOTO
oTdera 3a padory.

OrMmeTka «5»:
paboTa BBITIOJHEHA MOJHOCTHIO U MPABUIBHO, ClIEJIaHbl MPABUIIbHBIC HAOIIOACHNUS
Y BBIBO/IBI;
HKCIEPUMEHT OCYILECTBJIEH MO IUIaHy C YYETOM TEXHUKU 0€30IaCHOCTH U MPaBUI
paboThI C BelecTBaMHU U 000PYI0BAHHUEM;
MPOSIBIICHBl OPTaHU3AIIMOHHO - TPYAOBBIE YMEHHS, MOAIEPKUBAIOTCS YUCTOTA
paboyero Mecta u opsAI0K (Ha CTOJIE, 3KOHOMHO MCIOJIb3YIOTCS PEAKTUBEI);
CUCTEMAaTUYECKOE NMPaBUIIbHOE BBINOIHEHKE 1a00paTOPHBIX PadoT.

OT1meTka «4»:
pa0oTa BBINOJHEHA MTPaBUIIbHO, C/IETaHbl TPaBUIIbHBIE HAOMIOCHHUS U BBIBOJIbI, HO
OpU  OTOM  OKCIEPUMEHT TPOBEACH HE TMOJHOCTHIO WM  JOMYIICHBI
HECYIIeCTBEHHbIE OMIMOKHU B padOTE C BEMIECTBAMU U 000PYAOBAHUEM.

OrmeTka «3»:
paboTa BBINOJIHEHA MPABUIBHO HE MEHEE YeM HaloJIOBUHY WM JIOMyIIeHA
CYILIECTBEHHAs] OIIMOKAa B XOJI€ 3KCIEpPUMEHTa B OOBSICHEHUHU, B O(opmieHHH



paboThI, B COOJIO/IEHNN TIPABUIJI TEXHUKUA 0€30MaCHOCTH Ha paboTe ¢ BEIIeCTBAMU
1 000pyTIOBaHUEM, KOTOPAsi UCTIPABIISIETCS TI0 TPEOOBAHHUIO YIUTEIIS.

OT1meTka «2»:
JIOTyIIeHbI JBe (W OoJiee) CYIIECTBEHHBIE OMMOKH B XOJE OSKCIIEPUMEHTA, B
oObsicHeHHH, B odopmieHUH padOThl, B COONIOJACHUM TIPABWI TEXHUKH
Oe3omacHocTH TIpu paboTe ¢ BEIIECTBAMH U 00OpPYIOBAaHUEM, KOTOPBIC yUalHiiCs
YaCTUYHO MOXKET UCIIPABUTh MO0 TPEOOBAHUIO YUUTEIIS;
paboTa BBINIOJIHEHA YaCTUYHO, Y Y4aIlIerocs IIOXO Pa3BHTHI 3KCTICPUMEHTAIBHBIC
YMCHHSL.

OyeHka ymeHull peuwiams paciemuvle 3a0a4u

OTMeTKa «5»:
B JIOTHYECKOM pACCYXJACHHUM U PEHICHWH HET OmHOOK, 3ajava pelieHa
palMOHAJIBHBIM CIIOCO00M;
CHCTEMATHUYECKOE MPABUIIBHOE PEIICHUE PACUETHBIX 33/1a4;

OTMeTKa «4»:
B JIOTUYECKOM PACCYXKJECHUU M PEIICHUSI HET CYIECTBEHHBIX OIMMOOK, HO 3ajaya
pellieHa HepalMoHAIBHBIM  CIIOCOOOM, WM JOMNYIIEHO He Oojiee ABYX
HECYIIECTBEHHBIX OIIMOOK.

O1meTka «3»:
B JIOTUYECKOM PACCYKJIEHHUM HET CYIIECTBEHHBIX OIIMOOK, HO JIOMyIIeHa
CYILIECTBEHHAs OIIMOKa B MAaTEMaTUYECKUX pacueTax.

O1meTKka «2»:
MMEETCS CYIIECTBEHHBIC OIMMOKH B JIOTMYECKOM PACCYXKISHUHM U B pPEUICHUH. ||
OTCYTCTBHUE OTBETA Ha 3aJlaHUE.

OyeHKka nuUCbMeHHbIX KOHMPOTLHLIX PAOOm
O1meTka «5»:
OTBET MOJIHBIM U IPaBUJIbHBIMN,
CHUCTEMaTHYECKOE MTPAaBUIIBHOE PEIlIeHHE KOHTPOJIBHBIX padoT.
Ot1meTka «4»:
OTBET HETOJIHBIN WK IOMYIIEHO HE 00Jiee BYX HECYIIECTBEHHBIX OIIHOOK.
OtmeTka «3»:
paboTa BBHITIOJIHEHA HE MEHEe YeM HAroJOBUHY, MOMYIEHA OJIHA CYIIECTBECHHAs
omuOKa U TIPH ITOM JIBE-TPU HECYIIIECTBEHHBIC.
OT1meTKka «2»:
paboTa BBHITIOJIHEHA MEHBIIIE YeM HAMoOJIOBUHY WJIHW COACPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OITHUOOK.

paboTa He BBHIIIOJIHCHA.



Oyenka mecmogvix pabom

[Tpu olleHMBaHUH TECTOB MCIIOIB3YETCS CIIEIYIONIAs IITKaja
«5» -90—100 %:;

«4» - 70 — 89 %;

«3» - 50 - 69 %;

@2»-0-49%



Opranusanys NpPOEeKTHON U y4eOHO - HCCIe0BaTeIbCKOM 1esITeJJbHOCTH.

Temubl NpoOeKmHo — UCCIIe008AMENbCKUX pa60m 8 knacc

1. Bo3myx, KOTOPBIM MBI JABIITUM

2. 3arpsi3HEHUE CHera

3. UckyccTBEHHOE BhIpAIIMBAHUE KPUCTAIIOB, B T. Y. ®KEMYYT, aliMa3

4. ViccnenoBaHrne XMMUYECKOTO COCTaBa MapMesiaja.

5. UccnenoBanne XUMHYECKOTO COCTaBa vasi

6. UccnenoBanune pu3NKO-XMMHUYECKUX CBOMCTB Kpaxmaia

7. OnpezesieHre KauecTBa BOJIbI B HAIIEM BOJIOEME.

8. Otkpoitre [ICXD /1. 1. MeHaeneeBbIM CIIy4ailHOCTh WU 3aKOHOMEPHOCT.
9. OuncTKa ¥ UCTIOIB30BAaHUE CTOYHBIX BO/JT

Temuvl NPOEKMHO — UCCIe008aAMeNIbCKUX pa60m 9 knacc

1. MccnenoBanvie BIMSHUSA KOHLEHTPALMH PEArMpyOIUX BEIIECTB, TEMIIEPATYPhI
Y KaTajm3aTopa Ha CKOPOCTh XUMHYECKOU PEaKIINH.

2.  OmnpeneneHue  XMMHYECKOTO  COCTaBa  CIMBOYHOIO — Macia  pa3HbIX
IIPOU3BOIUTEIIEH

3. OmpeneneHre XMMHYECKOIO  COCTaBa  CIMBOYHOILO  Macia  pas3HbIX
IIPOU3BOIUTEIIEH.

4.1TutaHue u 3J0pOBHE

S.1IpaBna u J10%b O BOJOIIPOBOJIHOUN BOJE.

6.1IpupoiHbIE U1 CHHTETHYECKUE KPACUTEIIH.

7. llpupOoIHBIE U CUHTETUYECKUE JICKApCTBA.

8. IlpuponiHble U CUHTETUYECKHE MOIOIINUE CPEJICTBA.

9.CoctaB 1 Jile4eOHbIE CBOMCTBA MPUPOJHON MUHEPATILHOUN BOJIBI..

10.Y nobpenust — no6po uiu 35107



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 XapakTEepUCTHKA XHMHUYCCKHX 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
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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 OCE30MACHOCTH MpU paboTe B KabuWHEeTe XMMHH. JIeHb
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 | 1.17BBIurciicHus 1 https://m.edso0.ru/ff0d5708

KOJIN4YCCTBA, MacCChI BCIICCTBA 110 YPAaBHCHUAM
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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. JIoMOHOCOB — Yy4éHbIH-dHIUKIONEAUCT. OOOOIEHNE 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 Ilpaktuueckas pabGora Ne 3 mno teme «Iloayuenwe u coOupanue 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.edso0.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



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA UM O0BEMY

34 | 2.14 Brruuciennst 00bEMOB ra3oB [0 YPABHEHUIO PEAKIMK HA OCHOBE 3aKOHA https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUI 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 padora Ne 5 mo teme «IIpHroTOBIIEHHE PAacTBOPOB 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 KJaccaMu 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 Konrponbnas pabota Ned mo teme «CrTpoeHue aTtoma. XHUMHUUECKas 1 https://m.eds00.ru/00adb486
CBSI3bY

68 | 3.17 O000I1IEHNE U CUCTEMATU3ALMS 3HAHUMN 1 https://m.edso0.ru/00ad9ch2
OO111ee KOJIMYECTBO YacOB 63
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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 XUMHYECKUX 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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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 XuMuueckre peakiinu, JSKaIlre B OCHOBE MPOMBIIIUIEHHOTO CIIocoba 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

16

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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YIJI€BOJIOPOIOB content.myschool.edu.ru/04/10
60 | 4.6 Kucmopoacoaepkaiiie opranndeckie coequaenns. CIupTe 1 https://lesson.academy-
content.myschool.edu.ru/04/10
61 | 4.7 KapOOHOBBIE KHCIOTHI 1 https://lesson.academy-
content.myschool.edu.ru/04/10
62 | 4.8 bruojornuecKy BaKHBIE COEAUHEHUS — KHUPBI, YTIICBOIbI 1 https:/lesson.academy-
content.myschool.edu.ru/04/10
63 | 4.9 Beaxu 1 https://lesson.academy-
content.myschool.edu.ru/04/10
5. XuMHUS H OKpY Kaoas cpeaa 5
64 | 5.1 BemrecTBa U MaTepHasbl B MOBCEIHEBHOW KU3HHU YEJIOBEKA 1 https://m.edsoo.ru/00ae3f50
65 | 5.2 XumMuueckoe 3arpsisHCHUE OKPYKaromiel cpeibl. MexIyHapOoaHbIN JICHb 1 https://m.edsoo.ru/00ae4270
CEMbH
66 | 5.3 Pojib XMMUH B PEHICHUHU YKOJOTHUYECKHUX MPOOJIeM 1 https://m.edsoo.ru/00ae4270
67 | 5.4 Pewenue 3amay
68 | 5.5 O0006111eHNE U cUcTEMATU3ALUS 3HAHUN 1
OO6r11ee KOJIMYECTBO YacOB 68
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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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