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MNOACHUTEJBHAA 3AIINCKA

[IporpaMma 1Mo XUMHUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yjabTaraM OCBOCHHS OCHOBHOU
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha ocHOBe (enepanbHON paboueil mporpaMMbl BOCTTUTAHUS
U C yuy€TOM KOHIICMIMU TMPEnoJiaBaHusi y4eOHOro mpenMmera «XHUMHUS» B
oOpazoBaTenbHBIX opraHm3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuM [a€T OpeACTaBlIeHHE O ILeNsX, 00mell crpareruu
00ydeHUs, BOCHHTAHUS MW Pa3BUTHI OOyYaIOIMUXCA CPEIACTBAMH Y4eOHOTO
npeamera, yCTaHABJIUBAET 00s13aTeTbHOE MPEAMETHOE cojiep>KaHue,
npeaycMaTpuBaeT paclpeielieHne €ro Mo KijaccaM M CTPYKTYpUPOBAHHUE IO
pasnenaM M TeMaM MPOrpaMMbl IO XHMHH, OINpEACNseT KOJIUYECTBEHHbIE U
Ka4yeCTBEHHBIC XapaKTEePUCTUKU CoJIepIKaHus, PEKOMEHTY EMYTO
NOCJIEIOBATENIbHOCTh ~ M3YYEHUSI XHMHM C Y4E€TOM  MEKIPEAMETHbIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpolecca, BO3PACTHBIX
ocoOeHHOCTEN  OOydYaromuxcs, OMpeAesisieT BO3MOXHOCTU MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOU
MIpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPEOOBAHHMM K
pe3yabTaraM 00yYeHHs XMMHUHM Ha YPOBHE IeJIel U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-ITIO3HABATEIBHOW JCSATEIHLHOCTH OOYYaroImIerocss 1Mo OCBOCHUIO
y4eOHOTr0 COJIep KaHusl.

3HaHWEe XWUMUHU CIY>XUT OCHOBOH st (OPMHpPOBAHMS MHPOBO33PEHUS
00yyJaromierocsi, €ro MpeCcTaBiIeHUd O MaTepUATBLHOM €IWHCTBE MHUpPA, BAXKHYIO
podb UrparoT (OpMHUPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMONPEBPAIICHUIX
SHEPTUM U 00 HSBOJIIOIMHM BEUIECTB B MPHUPOJIC, O MyTAX PEIICHUs TI100aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPhEBOM, IHEPTETUUECKOM,
MUIIEBOI U 3KOJIOTHYECKOI 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3yuenne xumunu:

CocoOCTBYeT  peanu3allid  BO3MOXKHOCTEH 1S CaMOpa3BUTUSL U
dbopMUpOBaHUS KYJIBTYPHI TUIHOCTH, €€ 001IeH U PyHKIIMOHATIHLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMHUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
00ydammuxcs, HABBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JesTeNbHOCTH,
OKCIIEPUMEHTANBHBIX M HCCIEJOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM >KU3HU, TaK U B IPOPECCUOHATIBHOMN JIEATENbHOCTH;

3HAKOMUT €O CHEHU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIs/1a HA €AUHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B JOPpMHUPOBAHUH E€CTECTBEHHO--HAYYHON TPaMOTHOCTH OOYyUarOIIUXCS,;



crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K ECTECTBEHHO -
-HAY4HBIM 3HaHUSIM, K MIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTUYECKOE
oOpa3oBaHue 00yYarONUXCSl.

JlanHble HampaBiieHUsT B OOYYEHUU XUMUU OOECMEUUBAIOTCA CHEIU(PUKO M
cojlep)kaHusi  Yy4eOHOro  MpeIMeTa, KOTOPBIM  sBJISIETCS  MEAaroruiecku
aJanTHPOBAHHBIM OTpa)X€HUEM 0a30BOM HAYKH XMMHH Ha OINpPEAEIEHHOM 3Tare eé
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CHCTEMbl IMEPBOHAYAIBHBIX TOHATUA XWUMUH, OCHOB
HEOPTaHMYECKOM XUMHH M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IOHSITUU
OpPraHMYECKOM XUMHH.

CtpykTypa coiep>kaHusi MPOTpaMMbl MO XUMHHU C(HOPMHpPOBAHA HAa OCHOBE
CHUCTEMHOTr0 mojxoja k e€ uzyudeHuro. CojaepkaHue CKJIaJIbIBA€TCA W3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHN O XUMUYECKO 1
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPHUHIUITY
MIOCJIEA0BATEIBHOTO Pa3BUTHUS 3HAHUW HA OCHOBE TEOPETUYECKUX MPEACTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona . 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— Y4E€HHUS O CTPOEHUM aTOMa U XMMHUYECKOU CBS3H;

— TIpeACTaBieHWH 00 DJJIEKTPOJIUTUYECKOW JIUCCOIMAIMK  BEIIECTB B
pacTBopax.

TeopeTrnyeckne 3HAHMS PACCMATPHUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJIYUYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA MOCIEAO0BATEIBLHO OT OJHOTO
YPOBHS K APYTOMY, BBITOIHSAA PYHKIMH OOBSCHEHUS U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOYKHOCTEHN MPAKTUYECKOTO NMPUMEHEHUS U MOJYUYCHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue TMporpaMMbl IO XHMHH  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEJICTABJICHUS O XMMHUYECKOM COCTABIIAIOLIEH HAyYHOU KapTUHBI MHUpPA B JIOTUKE
€€ CUCTEMHOW NPUPOJIbL, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
NMo3HaHMsI B Hayke. V3yueHHe XUMUU MPOUCXOJUT C MPHUBICUCHUEM 3HAHUU U3
paHee M3YUYEHHBIX y4eOHbIX MpeameToB: «Oxpyxawomuil mup», «buonorus. 5—7
KJIacChD» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHUM XUMUU MNPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUN OCHOB
XUMHUYECKOW HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYPHBI. 3a7a4a
y4eOHOro mpeIMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN —
BaXHEUITUX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUMN, TOCTYITHBIX
0000111eHni T MUPOBO33PEHUYECKOTO XapaKTepa, f3blka HAyKH, B MPUOOIIEHUU K



HAYYHBIM METOJIaM IMO3HAHMS MPH M3YUYCHUHM BEIISCTB M XMMHUYCCKUX PEaKIUi, B
(GbopMHUPOBAHMY M PA3BUTHUHU MTO3HABATEIBHBIX YMEHHUI U UX MPUMEHEHHH B Y4EOHO-
NO3HABATEIbHONW M Y4eOHO-HCCIICIOBATEIBCKON JEATEIIBHOCTH, OCBOCHUU TPABHUII
0e30MmacHOro o0paleHus ¢ BeIeCTBAMH B IMTOBCETHEBHOM JKU3HHU.

[Tpu u3ydyeHnn XMMHUH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI BaKHOE
3HaYCHWE NPUOOpETN TaKue IeNH, KaK:

— (¢opMUpPOBaHHE WHTEIUICKTyaIbHO PAa3BUTON JIMUHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIONTUMCS yCIIOBUSAM JKH3HH,

—  HampaBJIEHHOCTh OOYdYEHHS HAa  CHCTEMaTHYeCKOe TMPUOOIIEeHUE
0o0yyJaronmxcs K CaMOCTOSTCIIBHOW TO3HABATCIbHON JCATEIIBHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (DOPMHUPYIOIIMM MOTHBALMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obOecrnieyeHue yCIOBHMA, CIOCOOCTBYIOIIMX MPUOOPETECHUIO 00YYaIOIIUMUCS
OTBITA PAa3HOOOPA3HOW NEATCIBHOCTH, TO3HAHWS W CAMOTIO3HAHWSI, KITFOYEBBIX
HABBIKOB (KITFOUECBBIX KOMIICTEHITMI), WMEIONUX YHHUBEPCAIHHOEC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JCITCIBHOCTH,

— (dopmupoBanue oOmel (QYHKIMOHATBHOH W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCIC YMCHUH OOBSICHATHP M OIICHUBATH  SIBJICHUS
OKPYKaloIero Mupa, HWCIOJb3ys 3HAHWS M OMBIT, MOJYYCHHBIC NMPU H3YYCHHHU
XUMUHU, IPUMEHSATh UX MPU PEIICHUH NPOOJIEM B HOBCEAHEBHOM KU3HU U TPYIOBO I
JESATEIIbHOCTH;

— ¢opmupoBaHne y OOydYaronmmxcs T'YMaHUCTHYECKUX  OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMWYECKUX 3HAaHWUU JUISI BBIPAOOTKH DKOJOTHYECKHU
IIEJIECOO0PAa3HOTO TIOBEACHUS B OBITY W TPYJIOBOW JACATEIBLHOCTH B ICIISAX
COXPAHEHUSI CBOETO 3J0POBbS U OKPYIKAIOIIEH PUPOTHON CPEBI;

— pa3BUTHUEC MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCITMTAHUIO HAa OCHOBE YCBOCHHS  OOIIECYETOBEYSCKUX  IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MPOGWIS W HAMPaBICHHOCTH aTbHEHIIEro
00y4eHuUs.

OO0u1ee yncno yacoB, OTBEAEHHBIX JISI U3YUEHUSI XUMHH Ha YPOBHE OCHOBHOTO
obmero oOpazoBanusi, cocrapnser 136 dacoB: B 8 kiacce — 68 dacoB (2 uvaca B
Hezento), B 9 kimacce — 68 gacoB (2 yaca B HECIIO).



COAEP/ KAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYaIbHbIe XUMUYECKHE TIOHSATHSA

[Ipeamer xumuu. Posib XuMUM B )KM3HHM YellOBEKa. XMMUSI B CUCTEME HaAyK.
Tena u BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BemiecTtB. [loHsiTHe O MeTOAAaX MO3HAHMS B XMMUHU. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3eneHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3ieMeHTbl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmyia. BareHTHOCT aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHasT aTroMHast Macca. OTHOCUTENbHAs
MOJIEKyJIIpHas Macca. MaccoBast 1015l XUMHYECKOTO 3JIEMEHTA B COCAUHEHUU.

KosmmuectBo BemecrBa. Mosib. MossipHast macca. B3aumocBsi3p KOJIMYECTBa,
Macchl M 4YuCla CTPYKTYPHBIX €IMHMIl BemlecTtBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUI.

Ou3nvecKkue U XUMUYECKUE SIBJICHHUS. XUMUYECKas peakiuss U e€ MpU3HaKH.
3aKOH COXpAaHEHHUsI MacChl BEIECTB. XHMMHYecCKHe ypaBHeHus. Kiaccudukarus
XAMHYECKUX peaKini (COeIMHEHNs, Pa3I0KEHHUs, 3aMEILICHHsI, OOMEHa).

Xumuueckuili IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYyA0H, mpaBWiIaMu paboThl B Ja00OpaTopuu u
npuémMamMu o0pallleHus ¢ J1a00paTOPHbIM 000PYAOBAHUEM, U3YUEHUE U OINUCAHUE
dbu3nuecKuX CBOWCTB 0O0pa3llOB HEOPTaHWYECKUX BEIIECTB, HAOJIOJECHUE
¢usnyecknx (TUIaBIIEHWE BOCKA, TasHHWE JbJa, pacTUpaHHe caxapa B CTYTIKE,
KAIIEHUE W KOHJEHCalusi BOJbl) U XUMHUYECKUX (TOPEHHE CBEYM, NMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KUCIOTOW) SBJICHUM, HaOII0/IeHuEe U
ONMCAaHUE TPU3HAKOB MNPOTEKAHMS XMMHUYECKUX peakluid (pa3ioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJOPHUAOM Oapus, pa3ioKEeHUE TUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoOJIeHCTBHE JKene3a ¢ pactBopom conu menu (1),
U3y4YEHUE CIIOCOOOB paslieJieHus cMecel: C MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BBITIApUBAHKE, AUCTWUISAINSA, XpoMaTorpadus, MPOBEICHUE OYUCTKU TOBApEHHO I
coiu, HaOJMIOAEHWE W  OIMCAaHUWE  PEe3yJIbTaTOB  MPOBEICHMUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJEIEH MOJIEKYJ]
(1mapocTep>KHEBBIX ).

BaskHeiilmne npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — 3j€eMEHT M MPOCTOE
BelecTBO. HaxoxkaeHuwe Kuciopojia B TpUpoJie, (PU3NYECKUEe U XHUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenune xucnopoga. CrnocoObl
MOJIyUYEeHUs KUCIOpoJa B Jaboparopud U MOpoMbIIUIeHHOCTU. Kpyrosoport
Kucjaopoaa B mpupojie. O30H — aJIoTpoIHas MOIUpUKAIMS KUCIOPOaa.



TeroBoit 3PdeKkT XUMHUYECKOW peaKIMHh, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakuMHh. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUeE
BO3/IyXa, YCWICHHE MApHUKOBOTO 3¢ deKTa, pa3pyIieHHe 030HOBOTO CIIOS.

Bonopon —sneMmeHT u poctoe BemectBo. Haxoxaenne Bo1opo/ia B MpUpO/Ie,
dbu3nueckre U XuMUYECKHUEe CBOICTBA, IPUMEHEHHUE, CIOCOObI osTyueHus. KuciaoTel
U COJIH.

Monsipubiit 00bEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusznueckue CBOWCTBa BOJABL. Bojga kak pacTtBopuTenb. PacTBOpBHL
HacebllieHHble ¥ HEHACBIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1s1 BEIecTBa B pacTBOpe. XMUMHUECKUE CBOWCTBA BOAbL. OCHOBaHUSA.
Poisis pacTBOpOB B mpHposie U B KU3HHU 4YelOBEKa. KpyroBopoT BOIBI B MPUPO/IE.
3arpsi3HeHHe NMPUPOIHBIX BoA. OXpaHa U OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukamms Heopranumveckux coenunenuit. Oxcunpl. Knaccuduxanms
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIC,  KHUCJIOTHbE, aM@oTepHble) U
HecosieoOpasyromue. Homenknarypa oxcuaoB. @Dumuyeckue M XUMUYECKHE
CBOMCTBA OKCUAOB. [loTyueHrne OKCHuIoB.

OcHoBanus. Kraccudukanuus OCHOBaHMM: IIENTOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknarypa ocHoBaHuil. ®Du3nyeckue U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonyueHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousndyeckue u
XAMUYECKME CBOWCTBA KHUCHOT. Psn axktuBHoctn wmetraiuioB H. H. bekerosa.
[TomyueHnne Kucnor.

Conu. Homenkiarypa cosieil. @usnyeckue M XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen.

['eneTnueckasi CBSI3b MEXK]ly KJIaCCaMHU HEOPTAHUYECKUX COEIMHEHU.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeJIeJIEHUE COAECPKaHUs KHUCIOPOJa B BO3yXe, MOJIYUEHHUE,
cobupaHue, paclio3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpPOJa, HAOII0JICHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHUA U
MpeKpalieHus TopeHus (moskapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHIOB 1 OTIMCAaHWE
UX CBOICTB, IMOJy4YeHHE, COOUpaHUE, pAaCIIO3HABAaHME M W3YUYEHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumMoiercTeue Bojaopoaa ¢ okcuaom meau (1) (Bo3moxHo
WCIOJIb30BAHUE BUJIEOMATEPHUAIOB), HAOIIOEHHE 00Pa3II0B BEIIECTB KOJIUYECTBOM
1 Monb, wucciaegoBaHUE OCOOCHHOCTEM pACTBOPEHUS BEIIECTB C Pa3IHMYHOU
PacTBOPUMOCTHIO, MPUTOTOBJICHHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J10JIEi
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCICTBHE BOJABI C MeTaajgaMu (HaTpUEM U
KajabliieM) (BO3MOXXHO MCIOJb30BaHWE BUIEOMATEPHANIOB), HCCIEHOBaHHUE
00pa30B HEOPTraHUUECKUX BEUIECTB PA3IMUHBIX KIACCOB, HAOIIOCHUE U3MEHEHUSI
OKPACKHU MHAUKATOPOB B PACTBOPAX KUCIOT U LIET0YEH, U3yUECHUE B3aUMOJICUCTBUS



okcuna meau (ll) ¢ pacTBOpoMm cepHOM KHUCIOTHI, KUCIOT C METAJIaMU, peakui
HEUTpaIu3aliK, TOJYUYCHHE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHHE OJHOTO
MeTajlJla APYTUM U3 PAcTBOPA COJIU, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7ad [0 TeMeE
«Baxknenmune KiacChl HEOPraHUYECKUX COCIUHEHUINY.

Hepuoanyeckuit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemeHToB JI. M. MenaeneeBa. CtTpoeHne aToMoOB. XMMHUYECKAsi CBS3b.
OKHMCIMTEIBHO-BOCCTAHOBUTEIbHbIC PEeaAKUMHU

[lepBble MOMBITKK KiIacCUPUKAIMM XUMUYECKUX dJIeMeHTOB. [loHsitue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W NIETOYHO3EMENbHBIE METAJIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00Pa3yOT aM(POTEPHBIE OKCHUJIbI
Y TUJIPOKCHUJIBL

[lepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
U. Menneneesa. KoporkonepuoHas u jyiHHONIEpUoaHast popmsl [lepuoanueckoit
cucrembl xumuuyeckux osnemeHToB J[. WM. Mengeneea. Ilepuoabl u rpymnmsl.
@U3NYECKUI CMBICT HOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aroMoB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckorr cucrembl . M. MenaeneeBa. XapakTepuCTUKa XHUMHYECKOTO
3JIEMEHTA 10 €ro mnojoxxeHuto B [lepuoanueckont cucreme Jl. . Menaeneena.

3aKOHOMEPHOCTM MU3MEHEHUS paguyca aTOMOB XHMHWYECKHUX 3JIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOJIAM.

3nauenue I[lepuonnueckoro 3akoHa u [lepronnueckoit CUCTEMBI XUMHUUYECKUX
BJIEMEHTOB IS pa3BUTHS Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbldi U
rpak1aHMH.

Xumuueckass cBsizb. KoBanmeHTHass (TOJisipHasT M HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHuss.  OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHMU.
[Ipouecchl OkucaeHUs: U BOCCTaHOBIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Meoswcnpeomemmnbnie cea3u

Peanmuszanuss MeXnpeaMETHBIX CBSI3€H NMPU HM3YyYEHMM XUMHUHA B 8 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK U TOHSTHUH, SBISIOMIUXCSI CUCTEMHBIMU JJISl OTJACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOuue ecTeCTBEHHO--HAy4YHbIe TMOHATHUS: HAay4YHBIA (haKT, TUIOTE3a, TEOPUs,
3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, MNePUOJUIHOCTh, HAOIIOJICHUE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®du3nka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JJICKTPUUECKHUI 3apsiji, BEUIECTBO, TEJI0, OOBEM,



arperaTHoe COCTOSIHME BEIIeCTBa, ra3, (U3WYECKUE BEJIIMYMHBI, CIUHUIIBI
U3MEepEeHHsI, KOCMOC, TaHeThl, 3BE3/1bl, CoHIe.

buonorus: horocunTes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPO/IbI, TOJIE3HbIE
HCKOTIAaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSA MPOTPAMMbl OCHOBHOTIO  OOIIEro
00pa3oBaHusl JOCTUTAIOTCS B XOJ€ OOYuUeHHs XUMUU B E€AUHCTBE Y4eOHOU U
BOCIIUTATENILHON JIESITENLHOCTH B COOTBETCTBUM C TPAJULUOHHBIMUA POCCUMCKUMHU
COLUMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHM, NPUHATHIMHA B
oOllecTBe MpaBWJIaMM M HOPMamHu IMOBEJIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATU3AIMU O0yYarOIINXCS.

JIudHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCS CHCTEMOM  MMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTALUA U
pAaCIIUPEHUE OIbITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YACTHU:

1) mMaTpUOTHYECKOTO BOCIUTAHMS:

LIEHHOCTHOTO OTHOILIECHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY
U HAYyYHOMY HACJIEAWI0, NMOHUMAHUS 3HAYECHUS XUMUYECKON HAyKH B KU3HU
COBPEMEHHOT0 OOIECTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HH(pOpManuei o
NEPENOBBIX JOCTWKEHHUSIX M OTKPBITUAX MHUPOBOW M OTEUYECTBEHHOM XHUMMUH,
3aMHTEPECOBAHHOCTH B HaYUYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa U 0OIlECTBa;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS] O COUMAIbHBIX HOPMaxX M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCNEeN0BAaTEIbCKOM,  TBOPYECKONM H  JApPYyTUX  BUAAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW NEATENBHOCTH MPH
BBINIOJIHEHUU y4YEOHBIX, [103HABATENbHBIX 3a/1ay, BBINOJIHEHUM XHUMHYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIY B MPOIIECCE ITON YUeOHOH IeaTeIbHOCTH, TOTOBHOCTH OIIEHUBATH
CBO€ NOBEJICHHE W NOCTYNKH CBOMX TOBApHIIEH C IO3UIMH HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI NOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW peakiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH U COCTaBJISIIONINE
OCHOBY JIJIsl TOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, NMpPEACTaBlIeHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPHUPOJbI, B3aUMOCBA3AX YEIOBEKa C
MIPUPOTHOM CPEIOA, O pOJIM XUMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIE MOTHBBI, HAIPABJIEHHBIE HA IOJYYECHHE HOBBIX 3HAHUMU IO
XUMUH, HEOOXOJMMBIC IJIsI OOBSCHEHUS HAOJIOJAeMbIX TPOIIECCOB U SIBICHUM,
MO3HaBaTEIbHON, MH(DOPMAIIMOHHONW U YHUTATENIbCKOW KYyJIbTYphl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYpOr, MJOCTYNHBIMU TEXHUYECKUMHU CpeICTBaMU HHGOPMAIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOYyYEHUI0 M TIO3HAHWIO, JIFOOO3HATEIBLHOCTh, TOTOBHOCTh U
COCOOHOCTh K  camM0o00pa30BaHWIO, TMPOEKTHOW U HCCIEN0BaTEIbCKOMU
NEesSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBiIEHHOCTH M yPOBHSI OOYy4Y€HHUS B
JlaabHEHUIIIEM;

4) popMupoBaHHUs KYJbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 »KWU3HU, OCO3HAHUE TMOCIEIACTBUNA U
HENPUSITHE BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOroJisi, HAPKOTUKOB, KypEeHHs ),
HEOOXOJMMOCTH COOJIIOACHUSI TMpaBUia O€30MACHOCTM Mpu OOpalleHud C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) TPy10BOTO BOCTIUTAHUS:

MHTEpPEC K MPAKTUIECKOMY HM3YUYEHHIO Tpodeccuil u Tpyaa pa3iudHoro poja,
YBaKEHHUE K TPYJy U pe3yJibTaTaM TPYIOBOM IeITEIbHOCTH, B TOM YHCII€ HA OCHOBE
NPUMEHEHUS  NPEIMETHBIX  3HAaHWK 10  XWMHHM, OCO3HAHHBIA  BBHIOOD
WHIUBUYIbHOW TPAECKTOPHUH TMPOJOJDKEHUS 00pa30oBaHUs C YUETOM JTUIHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHENTHOU MPO(heCCHOHAIBHON JeATeTbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IaITUPOBATHCS B MpOo(eccuoHanbHON Cpefe;

6) IKOJIOTMYECKOT0 BOCIIMTAHMSI:

HKOJIOTHUYECKHU IIeJIECO00pa3HOe OTHOIICHUE K MMPUPOJIe KaK UICTOYHUKY JKH3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHMs, IMOHUMAHHE IIEHHOCTU 3I0POBOTO W
O0e3omacHOro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3UecCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHHUE IIEHHOCTU COOJIOICHUS
npaBmi 0€30MacHOTO MOBEACHUS TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHsAX,
YTPOKAIOIIHX 3TOPOBBIO U KU3HH JTFOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, TOJy4yaeMble MPU U3yYCHUH XUMWH, JJIS
perieHusl 3a7a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOTHON CPeoH, ISl MIOBBIIICHUS
YPOBHSL  J3KOJOTUYECKOW  KyJIbTYpbl, OCO3HaHUS TJ100AIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTell UX peHieHUs] MOCPEACTBOM METOJ 0B XUMHH,
AKOJIOTHYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B TO3HABATEILHOM,
KOMMYHHKATUBHOM Y COLIMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe weTanpenMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUA MUPOBO33pEHHUS OOIIICHAYUYHBIC OHATHSA (3aKOH, TEOPHs, TPUHIIHUII,
rurnoTe3a, ¢akT, CHUCTeMa, TPOIECC, DOKCIEPUMEHT | JPYyroe.), KOTOphIe
UCTOJIb3YIOTCS B €CTECTBEHHO-HAYyUHBIX YUYEOHBIX NpeIMeTax U MO3BOJSIOT Ha
OCHOBE 3HAHMU W3 ITHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAYYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC yueOHbIC NeiicTBUs (ITO3HABATEIbHbIE,
KOMMYHUKaTUBHBIC, PETyJSATHUBHBIE), KOTOpblEe obOecrneunBaroT (QopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIICCTBICHUIO Y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTebHbIE YHUBePCAJbHbIE Y4eOHbIE AeiCTBUS

ba3oBble Joruyeckue AeicTBUS:

YMEHHUSI UCHOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUSI MPH OCBOCHUHU
3HAHUW: PACKPBIBATh CMBICT XMMHUYECKHX TMOHATUNA (BBIICISATH MX XapaKTEPHBIC
NPU3HAKY, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHATHSIMU), UCIOJb30BAThH
HNOHATHUS 7151 OOBSCHEHUSI OTAENbHBIX (DAKTOB U SIBIECHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUHN ISl KIAaCCU(PUKALMU XUMHUYECKHX BEIIECTB U XUMUYECKUX DPEaKUUi,
YCTAHABJIMBATL TIPUYHNHHO-CICACTBCHHBIC CBA3U MCKIY o0BeKTaMu N3y4CHUA,
CTPOUTDH JIOTHUYCCKHC PACCYXKICHUA (I/IHI[YKTI/IBHBIQ, ACOAYKTHBHBIC, IIO aHaJ'IOFI/II/I),
JienaTh BBIBOJIBI M 3aKIIOUCHUS,;

YyMEHUE TPUMEHATh B TIpollecce TMO3HAHHWS TMOHATUS (TPEIMETHBIE U
MeTaIpeMEeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJIETbHbBIE TPE/ICTABICHUS —
XUMUYECKUNA 3HaK (CHUMBOJI DJIEMEHTa), XHMHU4Yeckas (opMysia U ypaBHEHUE
XUMUYECKOU PEaKIMKU — MPHU PElIeHUH YueOHO-TI03HABATEIbHBIX 3a7a4, ¢ YUETOM
TUX MOJENBHBIX NPEICTAaBICHUN BBISBISTh U XapaKTEPHU30BaTh CYUIECTBEHHbBIE
NPU3HAKA M3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIni,
BBIABJIIATDH O6IJ_II/IC 3dKOHOMCPHOCTH, IMPUIHUHHO-CICACTBCHHBIC CBA3HU nu
NPOTUBOPEUHS B U3YUAEMbIX MTPOLECCAX U SIBICHUSX.

ba3zoBrblie uccienoBare/ibCKie AeCTBUA:

YMEHHE MCIOJIb30BaTh IOCTABIEHHBIE BOMPOCHI B KAUECTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI 1JIs1 POPMUPOBAHUS TUIIOTE3HI O MPOBEPKE
NPaBUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHrue OombITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU W TPOBEIACHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHue HaOiogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMylInpoBaTh 000OLIECHUS U
BBIBOJIBI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBaHMsI, COCTABISATh OTUET
0 TIpOJIeTIaHHO padoTe.

Pabora ¢ unpopmanueii:

YyMEHHE BBIOMpaTh, aHAJIU3UPOBATH W HHTEPIPETHPOBATH HHOOPMAIIUIO
pPa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsl ~JIMTeparypa XUMHUYECKOIO COJEpKaHusl, CIpPaBOYHbBIE
nocobusi, pecypchl MHTepHeTa), KpPUTHUECKHM OLEHUBATh NPOTUBOPEUHUBYIO H
HEJI0CTOBEPHYIO MH(OPMAILIHIO;



YMEHHE MPUMEHSATH Pa3JIMUHbIE METOJBl U 3alpPOChl MPHU MOUCKE U OTOOpE
uHbOpPMAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX I BBITOJTHEHUS
y4eOHBIX U TO3HABATEIbHBIX 33/1a4 ONPEAEIEHHOTO THUIIA, MPUOOPETEHHE OIbITA B
o0ylacTh  HUCMOJb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KyJIbTYpPOU aKTUBHOTO HCIOJIb30BaHMSI Pa3TUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEILHO BHIOMpPATh ONTUMATBHYIO (OpPMY MpeACTaBiIeHUsS UHPOpPMAIMKU U
WUIIOCTPUPOBATh pELIAEMbIe 3aJa4d HECIO0XHBIMU CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpauKu ¥ UX KOMOUHAIUSIMU;

yMEHHE UCHOJb30BaTh U aHAIW3UpPOBaTh B IMpolecce y4eOHOH U
UCCIIeI0BATEeNIbCKON ESITEIbHOCTH MHGOPMALIMIO O BIUSHUU HPOMBIIIIEHHOCTH,
CEIbCKOI0 XO35MCTBA M TPAHCIOpPTAa HA COCTOSTHUE OKPYXKAIOLIEW IIPUPOIHOMN
CpEBblL.

KoMMyHHMKATHUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUSA:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOJ€ JUanora u (i) AUCKYCCUH) TIO CYILECTBY
o0CyxJ1aeMoil TeMbl, (QOpPMYyJIUPOBaTH CBOU TMPEIIOKEHUS OTHOCUTEIBHO
BBITNIOJIHEHUS NPEJI0KEHHOW 3a7a4H;

YMEHUS  TPENCTaBIsATh  IOJYYEHHbIE  Pe3yJbTaTbl  IO3HABATENbHOM
NESATeTbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JenaTh Npe3eHTAIHI0
pE3yJIbTATOB BBIIOJHEHUS] XUMHUYECKOTO 3KClepuMeHTa (1abopaTOpHOTO OIbITA,
nabopaTopHOi pabOTHI O HCCIAEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOIO MPOEKTA);

yMEHUS Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABAaTENIbHOM M HMCCIENOBATEIbCKOW  NIEATEIBHOCTH  TPU  PELICHUU
BO3ZHUKAIOIMX TPOOJEM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uiuit (00Cyx aeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD), KOOPIUHAIHUS
COBMECTHBIX JICHCTBMI, OIpeAeNieHue KpUTEpHEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOW PabOThI U APYTHE).

PeryisiTuBHbIEe YHUBepcaJbHble yueOHbIe qelCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENsATh LeNUu JeATEIbHOCTH, IUIAHUPOBATbD,
OCYILECTBIISITh, KOHTPOJMPOBATh M MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaTh Haubosee 3(pPeKTuBHbIE COCOOBI pElIeHUs] YUeOHbIX U
MO3HABATEIbHBIX 33Ja4, CaMOCTOSATENIbHO COCTaBISATh WM KOPPEKTUPOBATH
IPEJIOKEHHBIM  AITOPUTM  JCUCTBUM IIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYUYEHHsI HOBBIX 3HAaHUN 00 HM3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSX,
OIICHMBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTara 3asiBICHHOW I1E€JId, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpEAJiaraéMble B YCIOBUU 3aJaHUM.

MNPEJMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMeTHbIX pe3yJbTATOB IO OCBOCHHIO O0S3aTEIbHOTO
COJIep>KaHusl, YCTAHOBIIEHHOTO JaHHOU (enepanbHON paboueil mnporpamMmon,
BBIJIECJISIIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUH, crenuduyecKkue sl TpeaIMeTHOW oOnactu  «XuMUs», BHIBI
NEATeIbHOCTA 1O  MOJYYEHHIO HOBOTO 3HAHWsS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYAIHsIX.

K xoHiy oOyuenus B 8 kiiacce npeamMeTHbie pe3yJibTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUH:

e PACKpBIBATH CMBIC] OCHOBHBIX XHMHWYECKUX MOHSATHI: aTOM, MOJIEKYJa,
XAMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHasi U
MOJIEKYJISIpHAasi Macca, KOJHMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast OISl XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUM, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKUCJICHUS, XMUMHUYECKasi PpeakIus, KiIacCuPUKaIuMsa peakiuil: peakiuu
COCAMHEHUS, PEAKIUU PAa3JOXKECHUs, PEAKIUU 3aMEIICHUs, PeaKIuu
oOMeHa, 2K30- U PHJIOTEPMUYECKHUE PEaKlUH, TEeIIoBOM 2 (eKT peakuud,
SIAPO aToMa, dJICKTPOHHBIA CJIOM aToMa, aTOMHas OpOHTallb, paiyC aToMa,
XAMUYECKasi CBSA3b, MOJSIPHAS W HEMOJSAPHAs KOBAJIEHTHAS CBSI3b, HOHHASA
CBSI3b, HOH, KaTUOH, AaHWOH, PAaCTBOpP, MaccoBas JOJs BeElIECTBa
(TIpolIeHTHAsI KOHIIEHTpAIMsI) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYECKUX TOHSATUA U
MIPUMEHSTH TU MOHATHS MPU ONMCAHUK BEILIECTB U MX MPEBPAICHUM;

e HCMOJb30BaTh XUMHUYECKYIO CHMBOJUKY [IJi COCTaBieHUs (Qopmyn
BEIIECTB U YPABHCHUM XUMHUYECKUX PEAKLINIA;

e ONpEAeNsATh BAJEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUAX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHAPHBIX  COEIUHEHUSX,
MPUHAJJIEAKHOCTh BEUIECTB K OMPEAEIEHHOMY KJIAcCy COEIMHEHHA IO
dbopmynam, BHUJ XUMHYECKOW CBA3U (KOB&JICHTHasT U HOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSAX;

e packpeBarb cMmbicn Ilepuogmueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHME TEPUOJIMYECKON 3aBUCHUMOCTH CBOMCTB
XMMHMUYECKUX JJIEMEHTOB OT MX NoJokeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAHEHUsI MACChl BEILECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJICKYJISIPHOTO y4Y€HUs, 3aKOHa ABOTaapo;

e ONHUCHIBATL M XapakTepuzoBaTh TabnuuHyro ¢opmy Ilepuoamdeckoit
CUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3nyarTh T[OHATUS «TJIaBHAd
noarpynna (A-rpymnma)» u «nobounas noarpymnmna (b-rpynma)», maneie u
OOJIBIIINE TEPUOJIbl, COOTHOCHUTH OO0O3HAUYCHHS, KOTOpPHIE HMMEIOTCS B
tabnune «llepmoamueckas cuctema xumuueckux o3mementoB J[. .
MeHaeneeBa» € YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsil siapa, 00Iee YUCIIO0 IJIEKTPOHOB U
pacrnpeiesieHle UX 10 JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIMPOBaTh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHUE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIONIMX B pEaKIUuu
BEILIECTB, MO TEIJIOBOMY 3P dEKTY);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
pPa3IMYHBIX KJIACCOB, MOJTBEPIKasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHbBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIHIA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOKHOCTM MPOTEKAaHUS XUMUYECKUX MpPEBpalleHU B
Pa3IUYHBIX YCIOBUSIX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl BEIIIECTB,
MacCOBYIO JIOJI0 XHMMHUYECKOTO »JJIEeMEHTa M0 (QopMysie COCIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI IO yPaBHEHUTO
XHUMHUYECKOU PEAKIINH;

MIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IleHne, CUCTEeMaTU3aluio, Kiaccuukaiuio,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — ISl M3yYECHHS] CBOWCTB
BEIIECTB W XUMHUYECKUX PEAKIMA, ECTECTBEHHO-HAYYHBIC METOIbI
MO3HAaHUS — HAONIOZEHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasbHBINA 1 MBICTICHHBIN);

CJIEIOBATh MPaBHWJIaM IOJTb30BAHUSI XUMHUECKOU TTOCY I0M U 1a00paTOPHBIM
000pyJ0BaHHEM, a TaKXkKe TNpaBuiaM oOOpallleHus C BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKUUSIMH TIO BBINOJHEHUIO J1aDOPaTOPHBIX
XUMUYECKUX OTBITOB I10 MOJYUYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa U KHCIIOpPOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OMNPENEIEHHO U
MacCOBOM 0l pacTBOPEHHOrO BEIIECTBA, IJIAHUPOBATH M MPOBOIUTH
XUMUYECKHUE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIIbI0 MHANKATOPOB (JIakMyc, ¢heHonpTarent, METUIOPaHK
U Apyrue).

K koHiy o0ydeHus B 9 kjiacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTh Y 00yYaIOIIUXCSl YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHWYECKUX TMOHATHN: XHUMHWYECKUU
AJEMEHT, aTOM, MOJIEKYyJa, HMOH, KAaTHOH, aHUOH, NPOCTOE BEIIECTBO,
CIIO’)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi PeaKlys, XUMUUYECKasi CBs3b, TEIUIOBOM 3(PdexT
peakluyd,  MOJIb, MOJSPHbII  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJIUTUYECKAS] JIHCCOLMALMS, PEAKIMH HOHHOTO
oOMeHa, Karanu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTumbie H



HEeoOpaTuMble peaKIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJNIOTPOMHS,
amM(}OTEepHOCT, XUMUYECKast CBSI3b (koBayeHTHas, WOHHAsI,
METaJIMYECKas ), KpUCTAINIMYECKasi penIéTKa, Koppo3usi METaJI0B, CILUIaBHI,
CKOPOCTh XMMHUYECKOW pEaKIMH, MPEACIbHO JOMyCTUMAasi KOHUEHTPAIUs
I1/IK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATUH U
MPUMEHSITH 3TU MOHSITHUS MPU OMMCAHUK BEIIECTB U UX IMpEBpaIleHUil;
UCIOJIb30BaTh XWMHUYECKYIH) CHUMBOJIUKY JUISI COCTaBlieHUsT Gopmyl
BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKLINN;

OTIPENIENATh BaJIEHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKUX HJIEMEHTOB B
COCAMHEHUSIX PaA3IMYHOTO COCTaBa, MPUHAIECKHOCTh BEIECTB K
omnpenenéHHOMY KJacCy COCAMHEHUH 1o (opmysiam, BUA XHUMHUYECKOU
CBA3U (KOB&JICHTHAs, WOHHAs, METANIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA MO0 XUMHUYECKOU dopMmyIie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COEIUHEHUH, TUI KPUCTANIMYECKOU
PEHIETKN KOHKPETHOTO BEIlIECTBA;

packpeiBate cmbicn Ilepuonnueckoro 3akonHa J[. W. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHUE: OIUChIBAaTh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuoguueckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «I[WIaBHAas mnoArpymmna (A-rpymmna)» U «1noOouyHas
noarpynna (b-rpynma)», maneie W OOJIbIIKME TEPUOIbLI, COOTHOCHUTH
0003HaUEHHSI, KOTOPHIE UMEIOTCS B IEPUOIUYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTEePUCTHUKAMU CTPOCHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oOOLIee YHUCIO OJJIEKTPOHOB M paclpeleleHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEIMHEHUIl B Mpelesax MajblX NEpHOJ0B U
TJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHS X aTOMOB;

KJ1accu(UIMPOBaTh XUMUYECKUE DJIEMEHTBHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIOUIUX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEeHEeW OKHUCIICHUS
XUMHUYECKUX DJIIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIUME M CHEIMPUIECKHE XUMHUYECKHUE
CBOMCTBA TPOCTBHIX M CIOXHBIX BEUIECTB, TMOJTBEPKIasi OIMUCAHUE
npuMepaMu MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XAMUWYECKUX PEaKIIi;

COCTABJISITh YPABHEHUSI AJEKTPOJIUTHYECKON  JHUCCOIMAIMM  KHCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMU HOHHOTO



oOMeHa, ypaBHEHUs pEaklHil, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKY BEIIECTBAMHU PA3IUYHBIX KIIACCOB;
pPacKpbIBaTh  CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIU
MOCPEJCTBOM COCTaBJIEHUs 3JIEKTPOHHOTO OajaHca 3TUX peakluil;
NPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS,
BO3MOJKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIICHU B Pa3IMYHBIX
YCIIOBHSIX;

BBIUUCISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILLIECTB,
MacCOBYIO JIOJI0O XMUMHUYECKOrO JJIeMEeHTa N0 (opMmyJie COECIUHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, IPOBOUTH PACUETHI [0 yPABHEHUIO
XAMHAYECKON PEAKIINH;

coOJII01aTh paBHiIa MOJIb30BAHUS XUMHUUECKON MOCY 101 U 1ab0paTopHBIM
obopysoBaHMeM, a TaKkKe IMpaBWia oOOpalleHuss C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKUMSIMH IO  BBIIOJHEHUIO JaOOpaTOPHBIX
XUMUYECKUX OTBITOB IO MOJYUYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yriaeKucioro rasa);

MPOBOJIUTH PEAKIINH, MTOATBEPIKIAIONINE KAYECTBEHHBIA COCTAB Pa3IMIHBIX
BEUIECTB: PACHO3HABATh OIBITHBIM MMyTEM XJOpHI-, OpOMHUI-, MOAMI-,
kapOonar-, ¢docdar-, cunmkar-, cyibdaT-, THIPOKCHUA-HOHBL, KaTHOHBI
aMMOHHUS U HOHBI H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTraHWUYECKUX BELIECTB;

MPUMEHATh OCHOBHBIE OTIEPAIlUN MBICTUTENILHON IeATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 00001IeHIe, CUCTEMATU3alIMI0, BBISIBJICHHE MPUINHHO -
CIIGACTBEHHBIX CBS3€M — NI M3yYEHUS CBOMCTB BEIIECTB U XMMHUYECKUX
peakiuii, ecTeCTBEHHO-HAayYHblE METO/bl I03HAaHUS — HaOJIJeHuE,
U3MEepeHne, MOJICIMPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN).



TEMATHYECKOE IIVIAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue KoaunuyecTBOo yacon DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bcero KourposbHbie IpakTuyeckue (uudpossie)
IpOrpamMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nea 1. [lepBoHayajabHble XUMHYECKHE MOHSATHS
11 Xumus — 5 2 Bbubauoreka [JOK
Ba)kHas 00J1aCTh https://m.edsoo.ru/7f41837c
€CTCCTBO3HAHMUS
Y MPAKTUYECKOMN
JESITESIEHOCTH
YyeJIOBeKa
1.2 BemtectBa u 15 1 bubauoreka [IOK
XUMHYECKUE https://m.edsoo.ru/7f41837c
peaKuuu
Hroro no pazueny 20

Pazpgen 2. Baxueiinue n

CACTABUTCIN HCOPraHMYCCKUX BCIICCTB

2.1 Bozayx. 6 bub6moreka [JOK
Kucnopon. https://m.edsoo.ru/7f41837c
[Toustue 06
OKCHJIax

2.2 Bonopoa.Ilonst 8 1 bubnuorexa [IOK
HE 0 KHCIIOTaX B https://m.edsoo.ru/7f41837c
COJISIX

2.3 Bona. 5 1 1 bu6moreka [JOK
PacTBopbI. https://m.edsoo.ru/7f41837c
[Tonstue 06
OCHOBAHUSX

2.4 OcHOBHBIC 11 1 1 bubauoreka [JOK
KJI1aCChI https://m.edsoo.ru/7f41837c
HEOPTraHUYIECKUX
CoeIUHEHUH

Hroro no pazugeny 30

Pa3nen 3. [lepunoanyecknii 3axkon u [lepuoanyeckas cucrema xummieckux 3j1ementos /1. U.
MenaeneeBa. CTpoenune arToM0OB. XUMHYeCKasi CBA3b. OKUCIUTEILHO-BOCCTAHOBUTEIbLHbIE

peakiuu

3.1 [lepuoauueckuit
3aKOH U
[lepnonnueckas
cucrema
XUMHUYECKUX
anemenTosn /JI. M.
Menene-eBa.
Crpoenue aToma

7

bubmnoreka [IOK
https://m.edsoo.ru/7f41837c

3.2 Xumnueckast
CBS3b.

OKHUCIIUTENBHO-

bubnmuoreka [IOK
https://m.edsoo.ru/7f41837¢



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

BOCCTAaHOBHUTCIIb
HBIC pCAKIIMH

Hroro no pazueny 15
PesepBHOE BpeMst 3
OBILEE 68
KOJIMYECTBO

YACOB TIO

[TPOI' PAMME




IHOYPOYHOE IIJIAHUPOBAHHUE
8 KIIACC

Ne Tema ypoka KoauvecTBo 4yacoB Jdara DJeKTPOHHBIE
n/ Bcero |[KontpoabHnble [IpakTH4eckue H3Y4YeHUH uugpossie

padoThI padoThI oOpa3oBaTeJibHbIE
n pecypcbl

1 [IpeameT xumuu. 1 bubnuoreka [IOK
Ponp xumuu B https://m.edsoo.ru/ffod
JKU3HU Y€I0BEKa. 210c
Tena u BemrecTBa

2 [TousTue o MmeTomax 1 bubnuoreka [IOK
MMO3HAHUS B XUMHUH https://m.edsoo.ru/ffOd

227e

3 [TpakTrueckas 1 1 bubmorexa [IOK
pabota Ne 1 https://m.edsoo.ru/ff0d
«IIpaBuna paboThI B 23dc
nabopaTopuu U
puEMBI oOpaleHus
¢ 1abopaTOPHBIM
000pyAOBaHUEM))

4 YucTele BemecTBa 1 1 bu6manoreka [JOK
cmecu. CnocoObl https://m.edsoo.ru/ffod
paszeneHus cMecei 26ca

5 [TpakTraeckas 1 bub6mmoreka [{OK
paborta No 2 https://m.edsoo.ru/ffod
«Paznenenne cMeceit 28c8
(na mpumepe
OYHCTKH
TTOBAPEHHOMW COJIH)»

6 ATOMBI U MOJICKYJIbI 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffod
2a6c¢

7 XHUMUYECKHe 1 bu6mnoreka [JOK
3JIEMEHTHI. 3HAKU https://m.edsoo.ru/ffod
(cUMBOJIB) 2be8
XUMHYECKUX
AJIEMEHTOB

8 IIpocTeie U cioXHBIE 1 bubanoreka LIOK
BEIIECTBA https://m.edsoo.ru/ffod

2a6c

9 ATtomHO- 1 bubnuoreka [IOK
MOJIEKYJISIPHOE https://m.edsoo.ru/ffod
y4eHue 2d50

10 3aKOH NOCTOSHCTBA 1 bubnuoreka [IOK

COCTaBa BEIIECTB.
XuMudaeckas
dbopmymna.
BanentHocTh
aTOMOB XUMHYECKUX
JJIECMEHTOB

https://m.edsoo.ru/ffOd
2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHast bubmuoreka [IOK
aToOMHas Macca. https://m.edsoo.ru/ff0d
OrHocuTenpHas 323c
MOJICKYJITpHAS
Macca

12 MaccoBas 10Jis bub6mmoreka [JOK
XUMHYECKOIO https://m.edsoo.ru/ffOd
3JCMEHTa B 350c
COCAUHECHUHU

13 KommuectBo bubnuoreka [IOK
BemecTnsa. MoJib. https://m.edsoo.ru/ffod
MonspHas macca 5230

14 dusnyecKue u buommoreka [JOK
XUMHUYECKHE https://m.edsoo.ru/ffOd
SIBIICHUS. 37fa
XuMudaeckas
peakius

15 [Ipu3Haku u yciosus bubmmnorexa LIOK
[IPOTEKAHUSA https://m.edsoo.ru/ff0d
XUMHUYECKUX 3al6
peakiuit

16 3aK0H COXpaHCHHS bubmuoreka [IOK
MaccChI BEIIECTB. https://m.edsoo.ru/ffod
XuMH4ueckue 3b88
YpaBHCHHUS

17 Boraucnenus bubnuoreka [IOK
KOJIMYECTBA, MaCChl https://m.edsoo.ru/ff0d
BEILIECTBA 110 5708
YPaBHCHHSAM
XUMHYCCKUX
peakiuit

18 Knaccuduxanus bubanoreka LIOK
XHUMHYECKHUX https://m.edsoo.ru/ffod
peaxuit 3f34
(coenuHeHUS,
pa3IoKEHUS,
3aMenIeHus, 0OMeHa)

19 M. B. JlomoHOCOB — bubnuoreka [IOK
Y4EHBIN- https://m.edsoo.ru/ff0d
SHIUKIIONIEHUCT. 40c4
O6o06menue u
CHUCTEMaTH3aIUs
3HAHUM

20 KonTtponpHas bu6mmoreka [JOK

pabota Nel mo Teme
«BemecTBa u
XUMHYECKHUE
peaKIMN»

https://m.edsoo.ru/ffod
4290



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cmech
razoB. CocTaB
Bo3yxa. Kucinopon
— 3JIEMEHT U
MIPOCTOE BEILIECTBO.
O30H

bubmuoreka [IOK
https://m.edsoo.ru/ffOd
448e

22 du3nyeckKue u bubnuoreka [IOK
XUMHUYECKHUE https://m.edsoo.ru/ff0d
CBOMCTBA KMCJIOPOJa 4614
(peakumm
OKHCJICHMUS,
ropenue). [Tonsitue
00 oKkcuaax

23 CriocoObI MoTydeHUS bubmnoreka [IOK
KHUCJIOpO/Jia B https://m.edsoo.ru/ff0d
nabopaTopuu U 497a
MPOMBIIIIICHHOCTH.

[Ipumenenue
KHCJIOpOa

24 TennoBoii 3pdext bubanoreka LIOK
XUMHYECKOMN https://m.edsoo.ru/ff0d
peaKIuu, TIOHATHE O 4790
TEPMOXUMHUUYECKOM
YpaBHEHHH, IK30- U
SHJOTEPMUYECKUX
peaKIHsIX

25 TornmBo (HedTh, bubmorexa [IOK
yrojib U METaH). https://m.edsoo.ru/ff0d
3arpsi3HEHUE 4cda
BO3/yXa, CIIOCOOBI
ero
IPEIOTBPALLICHUS

26 IIpakTnyeckas Bbubmnoreka [IOK
paborta Ne 3 mo Teme https://m.edsoo.ru/ffod
«ITomyuenue u 4ae?
cobupanue
KHCIIOpO/a,

U3Yy4YEeHHE €TO
CBOMCTBY

27 Bonopon — bubmmoreka [JOK
3JIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d
BEILECTBO. 4dd0
Haxoxnenue B
pUpoae

28 du3nyecKue u bubnuoreka [IOK
XUMHUUYECKHUE https://m.edsoo.ru/ff0d
CBOICTBA BOJOPOJA. 4ddo
[Ipumenenue

BOJIOPOAA



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

29

ITonsiTHE 0 KHCIIOTaX
" COJIX

bubmuoreka [IOK
https://m.edsoo.ru/ffOd
50d2

30 CrnocoObl noxy4eHus bubaunoreka LIOK
BOJIOPOJA B https://m.edsoo.ru/ffOd
n1aboparopuu 4dd0

31 [TpakTraeckas bubmoreka [IOK
pabota Ne 4 o Teme https://m.edsoo.ru/ffod
«ITomyyenue n 442
cobupanue
BOJIOPO/IA, H3yUYCHHE
€ro CBOMCTBY

32 MousipHbiii 00BEM Bbubmnoreka [IOK
ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABorajipo 542e

33 Boerancnenus bu6mmoreka [{IOK
00BEMa, KOJINUeCTBa https://m.edsoo.ru/ff0d
BEIIECTBA rasa 110 55a0
€r0 U3BECTHOMY
KOJIMYECTBY
BEIECTBA WIIH
00BEMY

34 Broraucnenus bubmanoreka [JOK
00BEMOB ra30B 110 https://m.edsoo.ru/ff0d
YpaBHEHUIO PEaKIuu 5708
Ha OCHOBE 3aKOHA
00BEMHBIX
OTHOUICHUI ra30B

35 dusnveckue u bu6mmoreka [IOK
XUMHUYECKHUE https://m.edsoo.ru/ff0d
CBOIICTBa BOJIbI 587a

36 CocTaB OCHOBaHUH. bu6mmoreka [{JOK
[Tonsitue 06 https://m.edsoo.ru/ffod
WHIMKATOpax 59e2

37 Bopna kak bubmuorexa [IOK
pacTBOPUTEb. https://m.edsoo.ru/ff0d
Hacwmmennsie u 5b40
HEHACBIILIEHHBIE
pactBOpbl. MaccoBas
JIOJISl BEILIECTBA B
pacTBope

38 [TpakTraeckas bubmmoreka [IOK
pabota Ne 5 mo Teme https://m.edsoo.ru/ff0d
«IIpurorosnenne Seba
pPacTBOPOB ¢
onpeaeaEHHOM
MacCOBOM JI0JIei
pacTBOPEHHOIO

BCHICCTBA



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

39 KonTtponbHas bubnuoreka [IOK
pabota No2 o Teme https://m.edsoo.ru/ffod
«Kucnopon. 6342
Bopgopoxa. Bogay»

40 OKcHIBI: COCTaB, bubmuoreka [IOK
KJIaccu(UKaIus, https://m.edsoo.ru/ffod
HOMEHKJIATypa 664e

41 Ilonmyuenue n Bubanoreka [IOK
XUMHUYECKUE https://m.edsoo.ru/ffod
CBOIiCTBa 664e
KHCJIOTHBIX,

OCHOBHBIX H
aM(oTepHBIX
OKCHJIOB

42 OcHOBaHUS: COCTaB, bubnuoreka [IOK
KJaccuuKanus, https://m.edsoo.ru/ff0d
HOMEHKJIATypa 67ca

43 [Tony4yenue u bub6mmoreka [IOK
XUMUYECKHUE https://m.edsoo.ru/ffod
CBOMCTBA OCHOBAHUI 67ca

44 Kucnotsr: cocTas, bu6manoreka [JOK
KIaccudukanus, https://m.edsoo.ru/ffod
HOMEHKJIATypa fee2

45 [Tonryyenue u bu6mmoreka [{OK
XAMHYECKUE https://m.edsoo.ru/ffod
CBOMCTBA KHCJIOT fee2

46 Comu (cpenuue): bubmnoreka [IOK
HOMEHKJIATypa, https://m.edsoo.ru/00a
CITOCOOBI d9474
MOJTy4YCHHS,

XUMHUYCCKUE
CBOMCTBa

47 [MpakTruyeckas Bbubmnoreka [IOK
pabota Ne 6. https://m.edsoo.ru/00a
Pemenne dob7c
AKCIICPUMEHTAIbHBIX
3a/1aq 1o TemMe
«OCHOBHBIE KJIACCHI
HEOPTraHUIECKUX
COCJIMHECHUI

48 ['enernyeckas CBSI3b bubnuoreka [IOK
MEXIy Klaccamu https://m.edsoo.ru/00a
HEOPraHUYECKHUX d9%a50
COeIUHEHUH

49 O00011IEHHE U bub6manoreka [JOK
cucTeMaTH3aIus https://m.edsoo.ru/00a
3HAHUM d9ch2

50 KontponbHas bubnuorexa [IOK

pabota Ne3 o Teme
"OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00a
d9ela



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

HCOPraHU4YCCKUX

coeIMHEHUN"

51 [lepBbIe MOMBITKH bubnuoreka [IOK
KJ1accuukanuu https://m.edsoo.ru/00a
XUMHUYECKUX doffa
aneMeHTOoB. [loHsaTne
O Tpymmax CXOTHBIX
3J€MEHTOB

52 [lepmnonnueckuit bubmnoreka [JOK
3aKOH U https://m.edsoo.ru/00a
[Nepuonuueckas dad2c
cucrema
XUMHUYECKUX
anemeHToB /[. U.

MeHeneena

53 Ilepuopsl, rpynmsl, bubaunoreka LIOK
MOJArPYIIIIBI https://m.edsoo.ru/00a

da52c

54 CtpoeHue aTOMOB. buGnuoreka [IOK
CocTaB aTOMHBIX https://m.edsoo.ru/00a
anep. M30Tomnsl da342

95 Crpoenue bubmuoreka [{OK
BIIEKTPOHHBIX https://m.edsoo.ru/00a
000JI0YEK aTOMOB dabbc
3JIEMEHTOB
[Teproanueckon
cuctemsl 1. H.

MenpaeneeBa

56 XapaKkTepHCTHKA bubmnoreka [IOK
XUMHUYECKOTO https://m.edsoo.ru/00a
3JIEMEHTA T10 €T0 da824
MOJIOKCHUIO B
[Tepuoanueckon
cucreme /l. W.

MenneneeBa

57 3HaueHue bubmanoreka [JOK
[Teproanueckoro https://m.edsoo.ru/00a
3aKOHA ISl pa3BUTHS dad6e
HayK{ U TIPAKTUKH.

J1. . MenaeneeB —
YYEHBIH, MTEIaror u
rpaxJIaHuH

58 DNEKTPOOTpHUIIATETH bu6mmoreka [IOK
HOCTbh aTOMOB https://m.edsoo.ru/00a
XUMHYECKHX daab8
3JIEMEHTOB

59 HNonnas xumnueckas bubmuorexa [TOK

CBA3b

https://m.edsoo.ru/00a
dac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

60 KoBanentHas 1 bubmuoreka [IOK
HOJIsApHast https://m.edsoo.ru/00a
XUMHUUECKAs CBSA3b daab8

61 KoBanenTras 1 bu6mmoreka [IOK
HEIOoJspHAas https://m.edsoo.ru/00a
XUMHYECKas CBA3b daab9

62 CrerneHb OKUCIIEHUS 1 bu6mmoreka [{OK

https://m.edsoo.ru/00a
dae28

63 OKUCIUTENBHO- 1 bubmnoreka [JOK
BOCCTaHOBUTEJILHBIE https://m.edsoo.ru/00a
peakIuu db076

64 Oxucnaurenu u 1 bubnuoreka [IOK
BOCCTaHOBUTEIHN https://m.edsoo.ru/00a

db076

65 KonTponbHas 1 bubaunoreka LIOK
pabota Ne4 o Teme https://m.edsoo.ru/00a
«CtpoeHue aroma. db486
XUMHYECKas CBSI3bY

66 PesepBHbIif ypoK. 1 bu6mmoreka [{IOK
O06o06mmeHNE 1 https://m.edsoo.ru/00a
CUCTEMATH3AIIHS db33c
3HAHUM

67 PesepBHbIii ypok. 1 bubmuorexa [IOK
O00011IEHHE U https://m.edsoo.ru/00a
CHCTEMAaTHU3AIUS d9ch2
3HAaHUHU

68 Pe3epBHbIii ypok. 1 bubaunoreka LIOK
O06006menne u https://m.edsoo.ru/ffod
cuCcTEMaTH3aLUs 61c6
3HAaHUHU

OBILIEE KOJIMYECTBO 68

YACOB IIO
ITPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.,
AxmmonepHoe obmectBo «M3natensctBo «IIpocBemenuey

» Xumus, 8 kiacc/ Epemun B.B., Ky3smenko H.E., Jlpo3noB A. A. u npyrue;
noj peaakiuuent Jlynuna B.B., Axunoneprnoe obmiectBo «M3maTenbcTBo
«IIpocsemenue»

1. «Xumus. 8 kimaccy. YUEOHHUK ¢ DJICKTPOHHBIM MPHIIOKE-

nueM (aBtopsl B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo310B,

B. B. JIynun).

2. «Xumus. 9 kinace». YUeOHHK C 3JIEKTPOHHBIM MPUITOXKE-

HueM (aBtopsl B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo310B,

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA
Metoanueckoe nocobue k yueOnuky B. B. Epemuna,

H. E. Ky3bMmenko, A. A Ipo3nosa, B. B. JIynuna «Xumus.

8 kiace» (aBropsel B. B. Epemun, A. A. JIpo3nos, 3. 0. Kepu-
MOB).

7. Meroauueckoe nocobue k yueonuky B. B. Epemuna,

H. E. Ky3s™menko, A. A JIpo3nosa, B. B. JIlynnna «Xumus.

9 knacc» (aBtopsl B. B. Epemun, A. A. Jlpo3nos, 2. 0. Kepumos



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnunoreka L{OK https://m.edsoo.ru/7f41336
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