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IHHOACHUTEJ/IBHASA 3AIIUCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHUSl COCTaBlieHA HAa OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOIO OOMIEro
obpazoBanwms, npeactaBieHHBX B PI'OC OO0, a Takke Ha OCHOBE (bemepaibHON pabodei MporpaMMBI
BOCIIUTAHUA U € y4ETOM KOHIENIUH MIPENoJaBaHus y4eOHOro npeaMeTa «XuMus» B 00pa30oBaTeNbHBIX
opranuzanusx Poccuiickon denepanumu.

[Iporpamma 1mo Xxumuu Na€T MpesCTaBlIeHUE O LeNsiX, 00Imel cTpaTeruu 00y4eHHsl, BOCIUTAHUS U
pasBUTHs OOYYAIOLIUXCSl CPENCTBAMU y4eOHOIO IpeaMeTa, YCTaHABIMBAET O0S3aTENbHOE MPEIMETHOE
coJiep)KaHue, MpeayCMaTpUBaeT paclpeeNieHHe €ro Mo KjiaccaM U CTPYKTYpHpOBaHME IO pas3lienaM U
TéMaM TMpOrpaMMbl IO XHMMHH, ONpPEIENAET KOJUYECTBEHHBbIE M KayeCTBEHHbBIE XapaKTEPUCTUKU
COJEPKaHUs,, PEKOMEHIYEMYIO IIOCIIE€A0BATEIbHOCTh M3YUEHHUs] XMMUHU C YYETOM MEXIPEAMETHBIX HU
BHYTPUINPEAMETHBIX CBS3€H, JIOTHKK y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs,
oTpeJiesisieT BO3MOKHOCTH MpeaMeTa JJisl pealln3aliu TpeOOBaHM K pe3yibTaTaM OCBOSHHSI OCHOBHOMN
o0pa3oBaTenbHONH TPOTrpaMMBl Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a TaKke TpeOOBaHUH K
pesynbpraTaM OOy4YeHHsT XUMHHM Ha YpOBHE LieJiell M3ydeHHs NpeAMeTa U OCHOBHBIX BHJOB y4eOHO-
MO3HABATENFHOM IESTETHbHOCTH 00YYaOLIerocs TI0 OCBOSHHIO YUeOHOTO COep KaHusl.

3HaHHE XUMHH CIYXHUT OCHOBOW Uil (OPMHPOBAHHMS MHMPOBO33PEHHUS] O0y4aroIlerocs, ero
NPEACTAaBICHUH O MaTepUaJbHOM EAMHCTBE MHUpA, BAXKHYIO POJIb WIParoT (GopMupyeMmble XUMHUEH
MPECTABICHUS O B3aMMOTIPEBPAIICHUIX SHEPTHH U 00 SBOJIIOIMH BEIIECTB B MIPUPOJIE, O MY TAX PELICHUS
TIO0AIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUECKOU, MUIICBON U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXPaHEHHS.

N3yueHne xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JMYHOCTH, €€ 00IIed U (YHKUMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHKE MBIIIJICHNS. K TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
X CaMOCTOSITENBbHOW YYEOHOH AeATeNIbHOCTH, JKCIIEPUMEHTANBHBIX W HCCIEIOBATENbCKAX YMEHHI,
HEOOXOJIUMBIX KaK B IIOBCETHEBHOM KH3HHU, TaK U B TPOPECCUOHATBHON A TENLHOCTH;

3HaKOMHT CO CHEUM(HUKONH HAYYHOTO MBIIIJICHHUS, 3aKJabIBa€T OCHOBBI LIEJIOCTHOTO B3MUIAJa Ha
€IMHCTBO TIPUPOJBI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM J3TarmoM B (POPMUPOBAHHMU €CTECTBEHHO-
HAYYHOW TPaMOTHOCTH O00YYatOIIIXCs;

Croco0CTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K
NPUPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHUE O0YUatOLIHXCS.

JlanHble HanpaBleHUs: B 0OyUYeHUH XUMHUH 00ECTIEYHBAIOTCS CrielU(PHUKOI coJiepkaHusl yaeOHOTO
npeaMeTa, KOTOPBIX SIBISIETCS MEeJaroruuecky alanTUPOBAaHHBIM OTpaXCHHEM 0a30BOW HAyKH XMMHUH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00Imero oOpa3oBaHHA OpPHWEHTHPOBAaH HAa OCBOCHHE
00y4JaloMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TMOHATHA XWMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OT/ENbHBIX 3HAUMMBIX MOHSATUN OPraHNYeCKON XHUMUH.

CTpyKTypa coJepaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ mzydenuto. CozepkaHne CKIIQJBIBAETCS U3 CUCTEMBI MMOHITHNA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MTOHATUH O XUMHUYECKO# peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHbI 1O MPUHLHITY
MOCIIEA0BATENBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUUECKUX MPEICTaBICHNN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YIEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. V1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHMSI O CTPOEHUH aToMa U XMMHYECKON CBS3H;

— TPEACTaBIEHUH 00 AMEKTPOTUTHUECKON JUCCOIHAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPHUYECKH MOTyYEHHBIX U OCMBICIIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEAOBATENLHO OT OJHOTO YPOBHS K APYTOMY, BBIMONHS (PYHKIMU OOBSICHEHUS
U IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH NPAaKTHYECKOTO NPUMEHEHMS U IOTYy4eHHS
U3y4aeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOU
COCTaBIIAIONIEH HayyHOH KapTHHBI MHpa B JOTHKE €€ CUCTEMHOM NMPHUPO/BI, IEHHOCTHOIO OTHOIIEHUS K
Hay4YHOMY 3HAaHUIO M METOJaM IIO3HaHMs B Hayke. M3ydyeHHe XMMUM HPOMCXOAMUT C IPUBJICUECHUEM



3HAHUH M3 paHee M3YUYCHHBIX Y4eOHBIX mpeameToB: «OKpyKamoimuid Mupy», «buomorusa. 5—7 Kiaacce» U
«®Dusuka. 7 Kiaccey.

[lpy u3y4eHWH XUMHUW MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyNbTyphl. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B (DOPMUPOBAHWUU CHCTEMBI
XUMHAYECKUX 3HAHWH — BaXHEWMNUX (HaKTOB, IOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJOKCHUH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOIO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METOJaM TO3HAHWS NPH M3YYCHHH BEIIECTB W XUMHYECKHX Peakiuif, B (HOPMHUPOBAHUU W Pa3BUTHUU
MO3HABATENFHBIX YMEHUH M WX NMPUMEHEHWH B y4eOHO-TIO3HABATEBHON W y4eOHO-MCCIIE0BATEIhCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJl 0€30MacHOro 0OpalleHns C BEeUIeCTBAMH B TIOBCEIHEBHOM KU3HHU.

[Tpu v3ydeHNH XUMHU Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYCHHE MPUOOpEIH
TaKHe eNH, KaK:

— (opMupoBaHHE WHTENIEKTYAIBHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATCIILHOMY TMPHUHITHIO DEUICHHIA, CIIOCOOHOW aaalTHPOBaThCA K OBICTPO
MEHSIOIIIMCSI YCIIOBHUSM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKoe TMPHOOIIeHHe OoOydJamuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAyYHBIM METOJaM TIO3HAaHUsS, (OPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— ofecrmieueHue yCIIOBHI, CIIOCOOCTBYIOMIMX TPUOOPETEHUIO  OOYYAIOMIMMHCS  OIIBITA
pasHOOOpa3HOW JEATENFHOCTH, TO3HAHUS M CAMOIO3HAHWS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMHCTGHHI/II\/'I), HNMCIOIHNX YHUBCPCAIbHOC 3HAYCHHUE IJI PA3JIMYHBIX BUAOB ACATCIBHOCTH,

— (popmupoBaHue 00mIeH (YHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMGHI/Iﬁ O6’IJSICHSITI) 1 OLICHUBATH ABJICHUA OKPYKAIOLICTO MHPA, UCIIOJIB3Yys 3HAHWUA U OIIBIT, ITOJTYYCHHBIC
NpY W3yYEHHH XUMHH, IPUMEHATh WX NPH PEUICHUH MPOOJIEM B MOBCEJHEBHOW >KU3HH M TPYIOBOM
JIeSTEIIbHOCTH;

— ¢opMupoBaHHEe y O0OYyYaOIIUXCSA TYMAaHUCTHYECKUX OTHOINEHWH, IMOHUMaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH IS BBIPAOOTKH SKOJIOTMYECKH IEJIECO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOU
JeSITeIbHOCTH B LIEJIAX COXPAaHEHHsI CBOETO 3/I0POBbS M OKPY>KaIOIIel IPUPOTHON CPEJIbL;

— pa3BUTHE MOTHBAIMM K OOYyYEHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W CAMOBOCHHTAHHIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY MpOQuis H
HaIlpaBJICHHOCTHU I[aJ'IBHeﬁIHeI‘O 06yquH51.

OO0mee 4mMCIO YacoB, OTBEACHHBIX I W3YYEeHUS XHMHW Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 gacos (2
yaca B HEJICIIO).

COJAEPKAHUE OBYYEHUS

8 KUJIACC

IlepBoHaYaIbHBIE XUMUYECKHE OHSTHS

Ilpenmer xumuu. Posib XUMHUM B KU3HU 4YeJIOBEKa. XHMMHSI B CUCTeME HayK. Tena W BelIeCTBa.
®dusnueckre CBONCTBA BEUIECTB. ArperatHoe COCTOsiHME BeilecTB. [loHsATHE 0 MeTojgax IMO3HAaHUA B
xumun. YncTeie BemecTBa u cMecu. CriocoObI pa3ielIeHus CMECEH.

ATOMBI U MOJEKYJbI. XUMHYECKUE AJIeMEHTH. CHMBOJBI XMMHYECKHX 3JeMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumudeckass (opmynia. BaleHTHOCTP aTOMOB XWMHUYECKHX 3JEMEHTOB. 3aKOH TOCTOSHCTBA
coctaBa BemecTtB. OTHocHTenbHAS aTroMHas Macca. OTHOCHTENbHAs MOJIEKYJIspHas Macca. MaccoBas
JIOJIST XUMHUYECKOTO DJIIEMEHTA B COEINHEHNH.

KonuyectBo BemiectBa. Monb. Monsipuas macca. B3auMocBsi3b KodMuYecTBa, MacChl M 4YMCIa
CTPYKTYPHBIX €IMHHMII BemIecTBa. Pacu€Trl 1o popMysiaM XUMUIECKHAX COCTMHCHIMH.

dusznyeckre U XUMUYECKUE SBIICHUA. XUMHYECKas peaknus U e€ MpU3HaAKU. 3aKOH COXPAHCHUS
MacChl BEIECTB. XWMHUYECKHe YypaBHeHHs. Kiraccupukanus XUMUYECKHX PEakIuil (CoeanHEHUS,
pasnoxKeHus, 3aMeIeHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:



3HaKOMCTBO C XUMHUYECKOW TIOCY/IOH, MPaBUiIaMy paboThl B T1ab0OpaTopru U NpuéMaMu o0paIieHus
¢ I5abopaTopHBIM 000pyHOBaHHEM, W3y4YeHHE W ONHCaHWuEe (PU3MUECKHX CBOWCTB 00pasIoB
HEOPraHWYECKUX BEIIECTB, HaOmrogeHUEe (u3nueckux (IUIABICHUE BOCKA, TasHHUE JIbJla, PacTUPAHHC
caxapa B CTYIKe, KHTICHHC U KOHJICHCAIIHS BOJbI) M XUMHUYCSCKUX (TOPCHUE CBEYH, IPOKATMBAHUE MEIHOMN
MIPOBOJIOKH, B3aUMOJIEHCTBHE MelNa C KHCIOTOW) SBICHWH, HAONOJIeHHEe W ONHCAaHUE TPU3HAKOB
MPOTEKaHUSI XUMHUECKUX peaknnuid (pa3okeHne caxapa, B3anMOICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMoJICHCTBHE JKeIe3a C PACTBOPOM COJTU
menn (1), m3yueHne crmocoOoB pa3aeneHus cMecei: ¢ TOMOIIBI0 MarHuTa, (MIBTPOBAaHNE, BRITAPUBAHNE,
TUCTHUISIIAA, XpoMaTorpadus, MpPOBENEHHWE OYHNCTKHA TIOBAPEHHON CONIM, HAOIIOJIEHWEe W OIMCAHHe
pe3yabTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHHe MoJenen
MOJIEKYJT (IIaPOCTEPHKHEBBIX ).

BaxHeiinue npeacraBuTe/ i HEOPraHM4YecKMX BellecTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT u mpoctoe BeniectBo. Haxoxaenue
KHCJIOpOoJIa B IpUpoie, PU3HYecKre U XUMUYECKUE cBoicTBa (peakiuu ropenust). Oxcunsl. [Ipumenenue
kucnopoga. CrocoObl TONYYeHHS KHUCIOpOAa B JIadOpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kucioposa B nmpupoae. O30H — autoTporHas MOIu(UKaLUs KACIOPOa.

TemnoBoit  3PPeKT XUMHUUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHSA, 9K30- H
SHAOTEPMUYECKUE peakuu. TOIUIMBO: Yyrojib U METaH. 3arps3HEHHE BO3MyXa, YCUJICHUE MapHUKOBOIO
addekra, pazpylieHre 030HOBOTO CIOS.

Bonmopon — snemeHT W mpocToe BemecTBo. HaxokleHue Bomopona B mpupoje, GuU3NvecKue H
XUMHYECKUE CBOMCTRA, MPUMEHEHUE, CITOCOOBI MOTy4YeHUs. KUCIOTHI U couu.

MounspHblit 006E€M Ta30B. Pacu€Thl 10 XUMHUYECKUM yPaBHEHHSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopsl. HacellleHHbIE U
HEHAaCHIIIEHHbIE pacTBOpBL. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas 1oy BeIeCTBa B PacTBOpE.
Xumuueckue cBoiictBa Boabl. OcHoBaHUs. PoJib pacTBOpOB B MPUPOJE U B KU3HU YesnoBeka. Kpyrosopot
BOJBI B IPUPOJE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OUUCTKA NPUPOIHBIX BOJ.

Knaccudurkaruss  Heopranuveckux  coenuHenuit.  Oxcuapl.  Knaccudukanms — okcuios:
coneoOpa3ytone (OCHOBHBIC, KHCIIOTHBIE, amdoTepHble) W HecoseoOpasyromue. HomeHkiarypa
okcu0B. dU3nUecKue U XUMUYECKHEe CBOMCTBA OKCUAOB. [lonyueHre okcuioB.

OcHoBanus. Kiaccudukanus ocHOBaHUM: 1IEIOYM U HEPACTBOPUMbIE OCHOBaHusA. HomeHkmaTypa
ocHOoBaHUM. dU3nUecKre 1 XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHne ocCHOBaHUM.

Kucnorer. Knaccudukamus xucinor. Homenkmnarypa kucior. @u3nueckrne 1 XUMAYECKHE CBOWCTBA
kucnoT. Psa aktuBHoctu MetasuioB H. H. bekerosa. [lonydyenne kucnor.

Comu. Homenknatypa coneil. @usndeckue 1 XMUMU4Yeckre cBOCTBa coneil. [lonyuenue comnen.

I'eneTnueckas CBsI3b MEKY KJIaCCAaMH HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpEJICICHNE COJIEPKaHUsI KHUCIOpPOAa B BO3JyXe, MOIy4YeHUEe, coOupaHue,
pacro3HaBaHHE W U3y4YeHHE CBOMCTB KHUCIOPOAa, HAOIIOAEHNE B3aMMOJIEHCTBHS BEIMIECTB C KHCIOPOAOM
Y YCJIOBUSI BO3HHUKHOBEHHS W TPEKpallleHus1 ropeHus (Iokapa), 03HaKOMIJICHHE C 00pa3liaMu OKCUIOB U
ONHMCaHWE WX CBOWCTB, IONy4eHHE, COOMpaHWe, pACIO3HABAHWE W HW3YyYE€HHE CBOMICTB BOJOPOJIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom Memud  (Il)  (BO3MOXXHO  HMCIHONB30BaHHE
BUJICOMAaTEPUAIIOB), HAOIIOIEHHUE 00Pa3IlOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIeZIOBaHNE OCOOCHHOCTEH
PacTBOPEHHMSI BELIECTB C Pa3IMYHON PACTBOPUMOCTBIO, NMPUTOTOBJICHHE PACTBOPOB C OMpeAenEHHOMN
MacCOBOH JI0JIe¥ pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJBI C METAIaMH (HATPHEM U KaJIbIIHEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), HMCCIEIOBAHUE OOpa3lOB HEOPTraHUYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOMIOJCHHE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOpPaxX KUCIOT U IIETIOYEH,
n3ydeHue B3zanMozeicTBus okcuaa menu (ll) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT C METaJUIaMH,
peaknuii HeUTpanu3aIiui, oJydeHne HePaCTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJHOTO METaJlIa APYTUM
U3 pacTBOpa COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiine Kiacchl HeOPraHUYECKUX
COEIMHCHMUID).

Ilepuoguyecknii 3axkon u Ilepuoamueckas cucrema xumMudeckux 3jaemeHtos JI. M.
MenaeneeBa. CrtpoeHne aromMoB. XuUMHUYeCKass CBA3b. (OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIE
peakuuu



[lepBble MOMBITKM KJIACCH(PHUKAIMU XUMHUYECKHX DIIEMEHTOB. [IOHATHE O TpyIIax CXOJTHBIX
AJIEMEHTOB (IIENOYHbIE W MIENIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEePTHBIE Ta3bl). DIIEMEHTHI,
KOTOPBIC 00Pa3yoT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI,

[lepuonuueckuii 3akoH. [lepuonuueckas cuctema xumuueckux sneMmeHtoB [. M. Menneneesa.
Kopotkonepuoanas u mmuHHONIEprHoaHas Gopmer [lepronndeckoi CHCTEMBI XUMHUYECKUX dJeMeHTOB [l
1. Menneneesa. [lepuonpl u rpymnmsl. @U3NYeCKUd CMBICH MOPAIKOBOIO HOMEpa, HOMEPOB MEpUOIa U
TPYIIIIBI 3JIEMEHTA.

Crpoenmne atomoB. CocTaB aToMHBIX szaep. M3ortombl. DnekTponbl. CTpoeHHE 3ICKTPOHHBIX
00004Yek aToMoB TepBBIX 20 XUMHYecKuX daemMeHToB llepmommaeckoii cucremsl JI. M. Menneneesa.
XapakTepucTHKa XHMHUYECKOIO 3JIEMEHTa MO ero nosoxeHuto B Ilepuomnueckoit cucreme [. .
Menpeneena.

3aKOHOMEPHOCTA H3MEHEHHUS paanyca aTOMOB XWMHYECKHX DJJIEMEHTOB, METAUTHYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPHOIaM.

3nauenne Ilepuoanueckoro 3axkoHa u llepuogmdeckol CHCTEMBI XMMHYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. [. YI. MeHnaeneeB — y4€HbIN U rpakIaHUH.

Xumudeckas cBs3b. KoBaseHTHast (MOJSIpHAST W HETIONAPHAs) CBS3b. DJIEKTPOOTPUIATENEHOCTH
XUMHUYECKUX 3JIeMeHTOB. IOHHAs CBA3B.

Crenenp oxucieHusi. OKHCIUTENHHO-BOCCTAHOBUTENBHBIE peakmud. IIporecchl OKWCIIEHUS u
BOCCTaHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenn .

u3ydeHue o0pas3IoB BEIIECTB META/UIOB U HEMETA/UIOB, B3aMMOJCWUCTBUE THJIPOKCHUIA ITUHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBENEHHE OMBITOB, WILTIOCTPUPYIOMUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMN (TOPEHUE, PEAKIINH PA3TIOKCHUS, COCTUHCHHUS).

Mesicnpeomemnsute ceasu

Peanm3zaus MexXnpeaMETHBIX CBS3€H NMPH M3YYeHWH XUMHUHU B 8 KIIACCEe OCYIIECTBISETCS Yepe3
WCTIONIb30BaHME KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TTOHATUH, TaK W MOHSATHH, SBISIOMUXCS CHCTEMHBIMU
JUISL OTJICBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me eCTeCTBCHHO-HAYUYHbIC TOHSATHS: HAy4HBIH (hakT, TUIIOTE3a, TEOpHs, 3aKOH, aHalu3,
CUHTe3, Kiaccuukamus, MepHOANYHOCTh, HAOIIOZCHHE, SKCIIEPUMEHT, MOJIENIMPOBaHUE, WU3MEPEHUE,
MO/ICITb, SIBIICHUE.

®dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI, PaTHOAKTHUBHOCTD,
MOJIEKYJIa, DIIEKTPUYECKUN 3apsiji, BEIIeCTBO, TENO, O0OBEM, arperaTHoe COCTOSHHE BEIecTBa, ras,
(u3MYeCcKre BETUYNHBI, €MHUIIBI U3MEPEHHS, KOCMOC, IIaHeTHI, 3BE371b1, COIHITE.

buonorus: GorocunTes, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOABI, MOJE3HBIE WCKOIAEMbIE,
TOTUTUBO, BOJIHEIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYecKas peakuusi

Ilepuoanueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux snementoB Jl. M. Menneneesa.
Crpoenne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB XHMHUYECKHX DJJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kaus, Kalubllusi W WX COCIWHCHWUA B COOTBETCTBUU C IIOJIOKEHHEM DJIIECMEHTOB B
Ilepuoanueckoit cucTeMe U CTPOSHUEM X aTOMOB.

CrpoeHue BeUIeCTBa: BUJIbI XUMUUYECKOU CBSI3U. THUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAILMXCS K pa3iW4yHbBIM  KJaccaM HEOPraHUYECKUX COCOUHEHUM, TeHeTHYecKas CBS3b
HEOPTaHWYECKUX BEIICCTB.

Knaccudukaius XUMAYECKMX pPeakIUil 10 pa3iuyHbIM MpH3HaKaMm (10 4YHCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEUISCTB, MO TEILIOBOMY 3(DQeKTy, MO0 M3MEHEHUIO CTEICHEW OKUCIICHUS
XUMHYECKHAX DJIEMEHTOB, 10 OOpaTHMMOCTH, MO YYaCTHIO KaTajam3aTopa). DK30- W DHIOTEPMHYECKHE
peaxIum, TEPMOXUMUIECKHIE yPAaBHEHHSL.

IMonsTne o ckopoctn XuMmuyeckoi peakiuu. [loHsTme 00 o00paTUMBIX U HEOOpaTHMBIX
XUMUYECKUX peakiusax. [loHATHe O TOMOTEHHBIX M TE€TEPOreHHBIX peakuusx. [loHsTue o kaTtanwusze.
IlonsiTne 0 xXmUMHUYECKOM paBHOBecHH. (DAKTOpHI, BIUAIONAE HA CKOPOCTh XUMHUYECKON peaknuud u
MOJIO’KEHHE XUMHYECKOTO PaBHOBECHSI.



OKHCINTENTFHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIUH,  JJIEKTPOHHBIM  OajaHC  OKHCIUTEIHHO-
BOCCTaHOBUTENBHOW peakii. CoCTaBlIeHNE ypaBHEHUI OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIHN C
UCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOro OaaHca.

Teopus IEKTPOTUTHIESCKON TUCCOIUAIMK. DICKTPOIUTHI M HEICKTPOJIUTH. KaTuoHbI, aHUOHBI.
MexaHU3M HUCCONHAIMH BEIIECTB C PA3IMYHBIMU BUAAMU XUMHUYECKOW CBs3U. CTETeHb MUCCOIHAIIHH.
CuITbHBIC M CITa0BIe DIICKTPOIHTHL.

Peakuun moHHOrO OOMeEHa. YcCIOBUS MPOTEKaHUS pPeakUuii HOHHOro OOMeHa, MOJHBIE |
COKpaméHHble WOHHBIE ypaBHeHHs peaknuii. CBOWCTBa KHCJIOT, OCHOBAaHMH M COJEH B CBeTe
MIPEACTABICHUHA 00 3JIEKTPOIIMTHYECKON aucconnanuy. KadecTBeHHBIE peakinyd Ha HWOHBL IloHsTme o
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAKOMIIEHHE C MOJIEISIMA KPUCTAIUTMYECKUX PEIIETOK HEOPTaHWIECKNX BEIIECTB — METAIJIOB U
HeMmeTasioB (TpaduTa W anMmasa), CIOKHBIX BELIECTB (XJIOpUIA HATPHs), UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHUYECKOW peakmuh OT  BO3JACHCTBUS  Pa3NUUHBIX  (AKTOPOB, HCCIEOBaHUE
AIIEKTPOTIPOBOAHOCTH PACTBOPOB BEIIECTB, IpOIecca AWCCOIHMANNN KHCIOT, IIeNoYeid u coleit
(BO3MOYKHO HWCIIONB30BaHHE BHIEO MATEPHANIOB), MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIMINX TMPU3HAKA
MPOTEKaHUsl PeakKivii HOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIICICHHE ra3a, 0Opa3oBaHHE BO/IbI),
OTIBITOB, WILTIOCTPUPYIOIINX MIPUMEPHI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEeaKIuii (TOpeHHe, peaKIuu
pa3ioXeHHs, COEAMHEHWS), pPaclo3HaBaHWE HEOPTraHMYECKWX BEIIECTB C MOMOINBI0 KadyeCTBEHHBIX
peakiuii Ha HOHBI, peIlICHHE IKCIIEPUMEHTANBHBIX 3a/a4.

HemeTansbl 1 uX coeTuHEHUsI

OO0mas xapakTepucTHKa raioreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC CTEIeHH
okucnenus. CTpoeHne U Qpu3ndeckre CBONCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMUYECKUE CBOMCTBA
Ha IpuMepe xJiopa (B3auMoJeiCTBIE ¢ MeTaJllIaMH, HEMeTaJuIaMy, Ieiodamu). Xinoposogopo. ConsiHas
KHCIIOTa, XMMHYECKHE CBOKCTBa, MONydYeHWe, NpuMeHeHue. J[eficTBHe XJiopa W XJIOpOBOJOpOJa Ha
OpraHm3M 4enoBeka. BakHel e XJIIOprIbpl M UX HaXOXKICHHUE B TIPUPOJIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
crerieHu okucieHus. CtpoeHne W (pU3MYECKHe CBOWCTBA TPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AmnoTponiHble MoAM(UKANMKA KHCIOpPOJa W Cepbl. XWUMHUYECKHe CBoicTBa cepbl. CepoBomopo,
CTpoeHHE, (U3MYECKHEe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl KaK MPEJACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHCIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (OOIIME Kak MpeICTaBHUTEINs Kiacca
KHCIOT ¥ crnernuduueckue). XUMHUECKUE PEaKIUH, JIekKallne B OCHOBE IPOMBIIUIEHHOTO Ccrocoda
MONTydeHUs] CepHON KucioThl. llpuMeHeHne cepHOU KuCIOTh.. CONMM CEpPHOM KHUCIOTHI, KaueCTBEHHAs
peakiusi Ha cyibgaT-uoH. HaxoxaeHue cepbl U e€ COCIUHEHUN B MPHUPOJE. XUMHUUECKOE 3arps3HCHUC
OKpY)KaroIlel Cpeabl COSAMHEHUSMHU cephbl (KUCIOTHBIE ITOXKIM, 3arps3HEHHE BO3IyXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEeIOTBPAIICHUS.

OO0mmas xapakrepucTuka 3eMeHToB VA-rpymnmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTCIIEHN OKHCIIEHUS. A30T, paclpocTpaHEeHHE B TPHUPOJIE, (U3MUECKHE M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoje. AMMHAK, €ro (QU3MYEeCKHe M XHMUYECKHE CBOWCTBA, IOJyUYE€HUE W
npuMenenue. Cojiu aMMOHUS, X (DU3MYSCKUE U XUMHUYECKHE CBOMCTBa, MpuMeHeHue. KadecTBeHHas
peakius Ha WOHBI aMMOHHs. A30THas KHCJOTa, e€ moiydeHue, Guandeckue M XMMHUYECKUE CBOMCTBA
(oOmme kak mpencTaBUTENs Kiacca KHUCIOT W creruduueckue). Mcmonp3oBaHHE HUTPATOB M COJIEH
aMMOHHS B KayeCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHUYECKOe 3arps3HEHUE OKPYXKarollehd Cpeibl
COCIMHEHUSMHM a30Ta (KUCJIOTHBIC IOXIM, 3arpsA3HEHUE BO3[yxa, MOYBbI W BOg0EMOB). Ddocdop,
aiotponHele Moaudukamuu dochopa, puzndeckue U xumudeckue coiicrsa. Oxeua ¢dochopa (V) u
dochopras kucnora, puMUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmons3oBanue ¢ocdatoB B
Ka4eCcTBE MUHEPAIBHBIX yIOOPEHHIA.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmel. OcCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
CTCTICHH OKHCIICHHS. Y TJIEPO/, AJUTOTPOITHBIC MOTU(PUKAIINY, PACIPOCTPAHEHHE B MPHUPOJIE, (PU3HUSCKUE
U XUMHUYECKHE cBoiicTBa. AncopOrms. KpyroBopor yriepona B mpupojie. OKcuabl yriepona, UX
¢du3nuecKkue U XHUMHUYECKUE CBOWCTBA, JIEHCTBHME HAa KHMBBIC OPTaHU3MBI, MOJYYEHUE U MpPUMEHEHHE.
DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHBIE ¢ OKcumoM yriepona (1V), rumores3a riao0albHOTO MOTEIUICHUS
KITUMaTa, MapHUKOBBIN 3((eKT. YTOoNbHAsS KUCIOTa U €€ CONU, NX (PU3UYCCKHE U XUMUIECKIE CBOWCTBA,
nosydeHne M npuMeHeHne. KauecTBeHHast peaknys Ha KapOoHAT-WOHBI. Mcmoip3oBaHne KapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIIUIEHHOCTH U CETTLCKOM XO3SICTRE.



IlepBoHavanbHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COeNWHEHHUSIX yriepoaa (MeTaH,
3TaH, YTHJIEH, alleTHUIICH, 3TaHOJI, TJINIEPHH, YKCYCHas KucioTa). [IpupoaHbie NCTOYHUKH YTIIEBOIOPOIOB
(yromp, npupoAgHBI Tra3, HE(PTH), MPOAYKTH HX IMepepadoTku (OCH3WH), WX poOJb B OBITY H
MPOMBINUICHHOCTU. [1OHSITHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHpaX, OeliKax, yrieBojax — M UX
POIH B JKM3HU YeJoBeKa. MaTtepuaibHOe eHCTBO OPTaHNIECKUX M HEOPTAaHUIECKUX COCTUHEHHN.

Kpemuwuii, ero ¢usuveckne u XUMHYECKHE CBOWCTBA, MONlydeHHEe M IpuMeHeHne. CoearmHeHUs
KpeMmHUsi B mpupoae. OOmme mnpencraBieHuss o6 oxcune kpemuus (IV) u kpemHHEBOH Kuciore.
CunmkaTel, UX HCIONB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHele cTponuTeNnbHbIE MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobiembl 6€30MacHOTO  HMCIOIh30BaAHUS
CTPOUTETHHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenn .

nM3ydeHue oOpas3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, IPOBEICHUE
KAUeCTBCHHBIX PEAKIMi Ha XJIOPHI-MOHBI W HAONIOJCHUWE TNPU3HAKOB WX NPOTCKAHUsS, OIIBITHI,
oTpakaromue (U3NYecKkne M XHUMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUH (BO3MOXKHO
WCIIONB30BaHUE BHUICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3llaMH XJIOPHIOB (TaJOT€HHUIOB),
O03HaKOMIIEHUE ¢ 00pa3laMu Cephl U €€ COCTUHEHHAMHU (BO3MOXKHO HCIIOJIB30BaHHE BHEOMAaTEPHAIIOB),
HaOJroeHne mpoliecca OOyriMBaHUs caxapa IMOoJl JeHCTBHEM KOHILEHTPHUPOBAHHON CEPHOW KHCIIOTHI,
M3yYeHNEe XUMHUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJCHIE KAaueCTBEHHON peakIny Ha
cynehaT-uoH W HabIrofeHWEe TpU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKHIMH CBOWCTBAMHU
azora, pocdopa u ux coenuHeHNH (BO3MOKHO HCIIOJIL30BAHNE BHICOMATEPHAJIOB), 00pa3liaMH a30THBIX
u (hocopHBIX YINOOpEHUH, MONy4YeHUE, COOMpaHUe, paclo3HABaHHWE W HM3yYeHHE CBOWCTB aMMHaka,
MIPOBEJICHNE KAYECTBEHHBIX PEAaKIMii Ha MOH aMMOHHSA H (ocaT-WOH W H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJACWCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeAbl0  (BO3MOXKHO
UCITIOJIb30BaHUE BUICOMATEPUATIOB), M3YUYeHUE MOJENCH KPHCTAUIMYECKHX PEIETOK anMasza, rpadura,
¢ymiepeHa, 03HaAKOMIIGHHE C ITPOILIECCOM aJICOPOIINN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJMy4YeHre, cOOUpaHue, paclio3HaBaHWE W W3YYEHHE CBOMCTB YTIIEKHCIIOTO
rasa, MpoBeJIcHHE KadeCTBEHHBIX PEaKIMii HA KapOOHAT M CHIIMKAT-UOHBI W U3y4YeHHE MPU3HAKOB HX
MPOTEKaHUsl,  O3HAKOMJIEHHME C  MPOAYKIMEH  CHUJIMKATHOW  TNPOMBINUJICHHOCTH,  peEIIeHHe
SKCIIEPUMEHTAILHBIX 33/1a4 110 TeMe «BakHelIne HeMeTauTbl 1 X COSTUHEHHSD».

MeTaaubl 4 X COeIMHEHHSA

OO0mas xapakTepuCTUKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHHM MX IOJIOKEHUS B
Ilepuonuueckoit cucteme xumudeckux sineMeHToB J. M. MenneneeBa u ctpoeHus atoMoB. CTpoeHue
MeTaisioB. MeTaJutmyecKkasi CBSA3b M METAITMYECKas KPUCTAIUITMYECKas PeméTKa. DIIEKTPOXUMHIYECKUH
psan HanpsbkeHuWid MetaiioB. dusnyeckne W XMMHYECKHE CcBoicTBa MeTauioB. OOmue crnocoObl
nosrydeHus: MeTaiioB. [IoHsATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HWH.
Crnagsl (CTanb, YyTyH, JIOPATIOMUHAN, OPOH3a) U MX PUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTambl: NoJjiokeHue B llepumoanueckoil cucrteMe XUMHUYECKUX diemeHToB J[. U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXKJE€HUE B Mpupoae. PU3nveckne n XMMHUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI ¥ TUAPOKCUIBI HATPUS U Kanwus. [[puMeHeHne MeI0YHbIX METalIOB
M UX COeIUHEHUH.

[IlenouHo3emeNnbHbIE METAJIBI MarHuid M KallblMi: moJjioxkeHue B Ilepuoguyeckoid cucreme
XUMHUYECKHX 371eMeHToB 1. V1. MenzeneeBa, CTpOEHHE UX aTOMOB, HaX0XI€HUE B IpHupojie. Pusndeckue
U XUMHYECKHE CBONCTBA MarHus W Kallblius. BaxkHeimme coequHEHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS!.

Amomunnii: nonoxenue B [lepuoaunyeckoil cucreMe xumuueckux neMeHToB [. . Mennaeneesa,
CTPOCHHE aToMa, HaxoXJeHue B mpupoae. DuU3MUYeCKUEe U XUMHUYECKHE CBOICTBA aJIOMUHUA.
AMdoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHU/IA AITFOMIHUSI.

Kenezo: nonoxenue B Ilepuoauueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneena,
CTpPOEHHE aToOMa, HaxoxJeHue B mnpuponae. dusnueckne M XUMHYECKHE CBOIcTBa xkene3a. OKcuupl,
ruapokcunbl u conw xkenesa (1) m xenesa (111), ux cocras, cBoiicTBa U MOTyUeHHE.

Xumuueckuii Ikcnepumenm:

03HAKOMIIEHUE C 00pa3l[aMH METaJUIOB M CIUIABOB, MX (DM3MUECKUMHU CBOMCTBaMHU, U3YyYCHUE
pe3yAbTaTOB KOPPO3UM METAIJIOB (BO3MOMKHO HCIIONIB30BAHME BHIICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUS OKCHAA KaJbIIUS W HATPUS C BOAOHM (BO3MOXXHO HCIOJB30BAHHE BHEOMATEPHUAJIOB),
HCCIICIOBAaHUE CBOWCTB KECTKOH BOMBI, MpoIlecca TOPECHHS JKele3a B KHCIopoae (BO3MOXKHO



WCIIOJIb30BaHMUE BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KA4eCTBEHHBIX pEaklWii Ha MOHBI: MarHus,
KaJIbIIMSI, TFOMUHUS, IMHKa, *xkene3a (1) u xenesa (111), menu (1), HaGmroneHNe M ONMMCaHUE TTPOIIECCOB
OKpalllMBaHWs IUTAMCHW HWOHAMH HATpHs, Kalusid U Kaublus (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHIA aTFOMUHHS U TUIPOKCUIA IUHKA,
peleHne SKCIIepIMEHTAIBHBIX 33/1a4 M0 TeMe «BaKHeHITne MEeTaIITBl U X COSAMHEHUS.

XuMus U OKpysKawuas cpeaa

BemiectBa n MaTepuainsl B IOBCEIHEBHOM KM3HU 4YelloBeKa. be3onacHoe MCIoab30BaHUE BEIECTB
1 XUMUYECKHX peaknuii B ObTy. [lepBas moMoIs mpy XUMHUYIECKIX 0KOTaX U OTPaBICHUSIX.

XUMUYecKoe 3arps3HeHHe OKpyXKawmiell cpensl (mpemenbHas AOMyCTHMAasi KOHIEHTPAIUS
Beniects, Aanee — [1JIK). Poip Xxumuu B pelieHu# SKOJIOTHYECKUX MPOooIIeM.

Xumuueckuii sIxcnepumenm:

M3ydeHue 00pa3ioB MaTepHalioB (CTEKJIO, CTUIABBI METAIIOB, TOJMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmuule cea3u

Peanusanust MeXNnpeaAMETHBIX CBs3€il MU M3y4YeHUH XUMHHM B 9 Kjacce OCyIECTBISIETCS depes
WCTIONb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK W MOHSATHH, SBISIOMUXCS CHCTEMHBIMU
JUTSL OTIETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0IMe eCTeCTBCHHO-HAYYHBbIC TOHATHS: HAYYHBIM (DakT, TUIIOTE3a, 3aKOH, TCOPHs, aHaJIu3,
CUHTe3, Kiaccuukamms, MEepHOANYHOCTh, HAOIIOJEHHE, SKCIIEPHMEHT, MOJIEIHPOBAaHUE, W3MEpEHHE,
MOJIEJb, SIBJICHHE, TAPHUKOBBINA APPEKT, TEXHOIOTHSI, MAaTepHAIIEI.

®dusuka: MaTepusi, aToM, IEKTPOH, OPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PAJJUOAKTUBHOCTb,
MOJIEKYJa, DJCKTPUUYECKHH 3apsii, NPOBOAHUKH, MOIYNPOBOAHUKH, IUIJICKTPUKH, (OTOIIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUE BeIIecTBa, Tra3, pPacTBOpP, PacTBOPUMOCTS,
KpHUCTaJUINYECCKasd peméTKa, CIIJIaBBbI, (bI/I3I/I‘ICCKI/IC BCJIMYUHBI, C€OWHUILI HU3MEPCHHA, KOCMHUYCCKOC
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus:  ¢otocuHTe3, nbIXaHWe, OWocdepa, OKOCHCTEMAa, MHUHEpPAIbHbIE YyIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIbHEIE BEIECTBA.

I'eorpadusi: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJHBIE PECYPCEHIL.

IHNJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMaHOCTHEIE pe3yNbTaThl OCBOSHHSI IIPOTPAMMBI OCHOBHOTO O0IIIEro 00pa3oBaHUs JOCTHTAIOTCS B
X0Jle OOYyYeHHsS XUMHUHU B CIMHCTBE YYeOHOW M BOCIHTATEIILHOHN JESITEIBHOCTH B COOTBETCTBUH C
TPAAULUOHHBIMU POCCUMCKUMHU  COLIMOKYJBTYPHBIMHU M JAYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU,
MIPUHATHIMH B OOII[ECTBE MPaBUIIaMH U HOPMAaMH MOBEICHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOPAa3BUTHUS 1 COMHAIIM3AIIH 00yUJaIOIHXCS.

JIndHOCTHBIE PE3yNIBTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOU
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACILIMPEHUE OMbITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) maTpMOTHYECKOTr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJICJTUIO, TIOHUMaHHS 3HAUYEHUS XMMUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BIIAZIETh JOCTOBEpHOW wH(MOpMAIeld O TEPelOBBIX [OCTIDKCHHUSAX W OTKPBITHSAX MHPOBOH W
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPA U OOIIECTBA;

2) rPaKIaHCKOIr0 BOCIIMTAHUS

MIPEICTABIICHUS O COINMAIFHBIX HOPMax W MPaBHJIAX MEXINYHOCTHBIX OTHOIIEHUN B KOJUICKTHUBE,
KOMMYHUKATHBHOW  KOMIIETGHTHOCTH B  OOINECTBEHHO IIOJIC3HOW, YIeOHOMCCIICIOBATEIHCKOM,
TBOPYECKOW W JPYTUX BUIAX NEATEIILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH NEATCIIEHOCTH
IIPY BBIIOJIHEHUH YUYEOHBIX, ITO3HABATCIBHBIX 3a/1ad, BBIMOJHEHUH XHMHYECKHX 3KCICPHUMEHTOB,
CO3MIaHUU YUYCOHBIX TPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO W B3aMMOIIOMOINX B IPOIeCcCe ITOU
y4eOHOU JeSATeNLHOCTH, TOTOBHOCTH OICHHBATH CBOE IMOBEICHHUE W TIOCTYNKH CBOWX TOBAapHUIICH C
MO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHHUS:



MHUPOBO33PEHUYECKHE IPEJCTABICHUSI O BEIECTBE U XHMMHUUYECKOW pPEaKLUH, COOTBETCTBYIOILKE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOLINE OCHOBY Ul IIOHMMAHHSI CYIIHOCTH HAay4YHOM
KapTUHBl MHpa, MpPEICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS HPUPOIBI, B3aUMOCBS3AX
YeJI0BeKa C IPUPOHON CpeIoi, O POIN XMMHH B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

NI03HABaTeIbHbIE MOTHUBbI, HAIIPABJICHHBIC HA [IOJIYYEHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJUMBbIE
i1 OoOBsICHEHHs HaOII0NAaeMbIX IPOLIECCOB U SIBICHWH, I103HABATENbHOW, HH()OPMAIMOHHOM U
YUTATEILCKONH KYJIBTYpBl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIBHOW PabOTHl ¢ y4eOHBIMH TEKCTaMHu,
CIPaBOYHOM JIUTEPATYPOH, JOCTYIHBIMH TEXHUUECKUMHU CPEACTBAMHU HHPOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEHHIO M TIO3HAHUIO, JIIOOO3HATENIBHOCTh, TI'OTOBHOCTH H CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOCKTHOW U HCCIIEOBATEIBCKONW JAEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JalbHEHIIIEM;

4) ¢popMupoBaHMs KYJIbTYPbI 3/10POBbSI:

OCO3HaHWE IIEHHOCTH >KMU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO, YCTAaHOBKM Ha
3[0POBBIN 00pa3 KHU3HH, OCO3HAHHE IOCIEICTBHI M HEMPHUATHE BPEIHBIX NMPHUBBIUEK (yMOTpeOIeHUs
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIIO/IEHUS MPABIII O€30IaCHOCTH TIPH OOpaIleHuH
C XUMMYECKHMH BEILIECTBaMH B OBITY U PEaIbHOM XKHU3HU;

5) Tpy10BOro BoCIUTAHUSA:

MHTEPEC K MIPAKTUIECKOMY M3YUEHHIO MpodeccHil u Tpyaa pa3lnuyHOro poja, yBaKCHHUE K TPyLy U
pesyibTaTaM TPYJOBOH AEATENbHOCTH, B TOM YHCJIEC Ha OCHOBE INPUMEHEHHs NMPEIMETHBIX 3HAHUH II0
XMMHUH, OCO3HAHHBI BBIOOP HMHIMBHIYANbHOW TPACKTOPUHM TNPOJODKEHHS 00pa3oBaHUs C y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
YCIICIIHOW NPO(ECCHOHATIBHON JESTENbHOCTH M Pa3BUTHS HEOOXOOUMBIX YMEHHH, T'OTOBHOCTh
aIalTHPOBAThCS B MPOQecCHOHATBHOHN Ccpe/e;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMSI:

9KOJIOTHYECKH 1eJIECO00pa3HOe OTHOIIEHUE K NPUPOJE KaK UCTOYHMKY >KHU3HH Ha 3emiie, OCHOBE
e CyllecTBOBaHUs, MOHMMAaHHE LIEHHOCTH 3I0pOBOTO M 0Oe30macHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (H3MYECKOMY U TICHXHYECKOMY 370pOBBIO, OCO3HAHWE IIEHHOCTH
coOMIO/IeHnsT TIPaBWiI 0E301MacHOrO TOBENEHHS TPU PabdOTe C BEIIECTBAMH, a TAKKE B CHTYaIUIX,
YIPOXKAIOLINX 310POBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPHMEHSTh 3HAHWS, MOJy4YaeMble MPH HM3YYCHHUH XWUMHH, JUII pPElIeHUs 3ajad,
CBSI3aHHBIX C OKpPYXaroLEd IMPUPOAHOW CPENOM, ISl MOBBILICHHS] YPOBHS 3KOJOTMYECKON KYJIbTYpHI,
OCO3HAHMS TJI00AJBHOTO XapakTepa SKOJOTHUECKUX NpoOIeM M IyTell MX peleHus MNOCPEeICTBOM
METOO0B XHMHH, HKOJOTMYECKOIO MBILIUICHHUS, YMEHHUS PYKOBOJCTBOBATbCS MM B I103HABATEIILHOH,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeOMETHBIX PE3YJbTaTOB BBLACISIOT 3HauuMble [uid  (OPMHUPOBAHHSA
MHPOBO33PEHUS O0IIIEHAYIHBIC TTOHATHS (3aKOH, TEOPHs, IPUHITUI, TUTIOTe3a, (HaKT, CHCTEMa, MpoIiecc,
SKCIIEPUMEHT W JIPyroe.), KOTOpPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJIAIOT Ha OCHOBE 3HAHMH M3 ATHUX NPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LEJIOCTHONH HAyYHOI
KapTHHE MHUpa, W YHHUBEpCalIbHblE Yy4eOHBbIE JAEHCTBUS (ITO3HABATeNbHBIE, KOMMYHHKATHBHBIE,
peryisTHBHBIE), KOTOpble oOecreynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
TUTAHUPOBAHUIO M OCYILECTBICHUIO YIEOHOH e TeIBHOCTH.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC y4eOHbIe NeliCTBHSA

ba3zoBble Joruueckme aeicTBUA:

YMEHHS HCIIOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUS NP OCBOEHMM 3HAHUM: pPacKpbIBATh
CMBICJI XUMHYECKHX MOHATHH (BBIIENATh MX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATH B3aHMOCBS3b C
JPYTUMH TIOHSITHSMH), HCIIONB30BATh TOHITUS JUII OOBSICHEHHS OTACIBbHBIX (DAKTOB U SIBICHHI,
BBIOUPATh OCHOBAHHS U KPUTEPHH ISl KIacCU(PHUKAIMN XUMHUISCKHX BEIIECTB U XUMHUYECKHUX PEaKIIH,
yCTaHABIUBATh NPUUYMHHO-CIECICTBEHHBIE CBA3M MEXAYy OOBEKTaMH HW3y4YCHHUS, CTPOUTH JIOTHUYCCKHE
paccykaeHus (MHIyKTUBHBIE, IEAyKTUBHBIE, 110 AHAJIOTUH), 1eJIaTh BHIBOJBI U 3aKIIFOUEHUS,;

YMEHUE IPUMEHATh B IIPOLIECCE II03HAHUSA NOHATHA (IpEeAMETHbIE M METalpeAMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENIU, UCIIOJIb3yEeMbIE B XUMHH, IPE0Opa30BBIBATh IMPOKO MPUMEHSIEMbIC
B XUMHH MOJICTBHBIC MPEACTABICHUS — XUMHUYECKHI 3HAK (CHMBOJ 3JIEMEHTA), XUMHYecKas GpopMyia 1
YpaBHEHHE XUMHUYECKOHW peakLuu — IpPU PELICHUU Y4eOHO-TI03HABATENBHBIX 3a4ad, ¢ yYETOM 3THX
MOJICJIbHBIX TPEJCTABICHUI BBIABIATE W XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU HM3YIaeMBIX



00BEKTOB — XHWMHYECKHX BEIIECTB M XHUMHYECKHX PEaKIuii, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX ITPOIIECCaxX U SIBICHUSAX.

Bba3zoBble uccieqoBaTebCKue JeMCTBUSA !

YMEHHME HCIOJIb30BaTh MOCTABIEHHBIE BOIPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMHUPOBAHUS THUIIOTE3Bl 1O MPOBEPKE MPABUIBHOCTH BBICKa3hIBAEMBIX
CY>XJICHH;

npuoOpeTeHne OMbITa MO I[UIAHUPOBAHMIO, OPraHM3aldl H  TMPOBEACHUIO YYCHHUYECKUX
SKCMIEPUMEHTOB, YMEHHE HaO0JaTh 3a XOAOM TIpoIlecca, CaMOCTOATEIHHO MPOTHO3WPOBATH €ro
pe3ynsTaT, (opMmymupoBaTh 0000MmEHNS ¥ BBIBOABI 1O pe3yidbTaTaM MPOBEAEHHOTO OIIBITa,
WCCJICJIOBAHUS, COCTABJIATH OTYET O MPOJICIIAHHOM padoTe.

Padora ¢ nndopmanueii:

yMEHHE BBIOMpATh, aHATH3NPOBATh M HHTEPIPETHPOBATh HH(DOPMAILIHIO PA3IMIHBIX BHIOB U (HOpM
NpEACTaBICHUS, TIOIy4aeMyl0 U3 Pa3HBIX WCTOYHWUKOB (HAyYHO-TIOMYJISIpHAs JIMTepaTypa XUMHUYECKOTO
coJiepKaHusl, CIpaBOYHbIE MOcoOus1, pecypchl HTepHETa), KPUTHUECKH OLICHHBATh MPOTHBOPEUYMBYIO U
HEJ0CTOBEPHYIO WH(OPMAIHIO;

YMEHHE TPUMEHSTh pa3indHble METOABl M 3alpochl MPU TOUCKE W OTOOpe WHGOpMAIUHU W
COOTBCTCTBYIOIIUX JAaHHBIX, HGO6XOILI/IMI>IX JJIA  BBIIIOJIHCHUA y‘I€6HI)IX 1 ITIO3HABATCJIBbHBIX 3aJa4
ompeAen€éHHOr0 THIA, TMPHOOPETEeHHWE OomnbiTa B 00JaCTH  WCHOJB30BaHHUA WH(POPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBNAJCHWE KYyJIbTypOH AaKTHBHOTO WCIOJB30BAHMS —Pa3ITHIHBIX
TIOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTUMANbHYIO (popMy mpencTaBieHUss HHPOPMALUN H
WITIOCTPUPOBATh pellaeMble 3a/laud HECIOKHBIMH CXEMaMH, TUarpaMMami, JpYyrUMH (opMaMu
rpaduky 1 ©X KOMOMHAITUSM,

YMEHHE WCMONb30BaTh M aHAJIW3UpOBaTh B TMpolecce Y4eOHOM W HCCIIe0BATEIbCKOM
JACATCIIbHOCTHU I/IH(l)OpMaHI/I}O O BJIMAHHUW TPOMBIINUICHHOCTH, CCJILCKOI'O XO3SMCTBA U TpaHCIIOpTa Ha
COCTOSTHHE OKPY KaroIlel IPUPOIHON CpEIbL.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

YMEHHMSI 3a/1aBaTh BONPOCHI (B XOje jauajiora u (WiaM) JUCKYCCHMH) MO CYIIECTBY OOCYyXIaeMou
TeMbI, (HOPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIILHO BBITIOJHEHMSI ITPEJIOKCHHOM 3a/1a4H;

YMEHHS TPEJCTaBIATh IMONYyYEHHBIE Pe3yJbTaThl MMO3HABATENHLHOW NEATEIFHOCTH B YCTHBIX W
IMUCBbMEHHBIX TCKCTaX; A€JaTbhb IMPE3CHTAUWUIO PE3YJIbTAaTOB BBIIIOJHCHUSA XUMHUYCCKOI'0 SKCIICPHMCEHTA
(;1abopaTOpHOro OMbITa, JIA0OOPATOPHOM pPa0OThI 1O HCCIICIOBAHUIO CBOKMCTB BEIIECTB, Y4eOHOTO
MPOEKTA);

yMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW ITO3HABATENBHOW U
UCCIIEIOBATENbCKON JIEITEIbHOCTH TPH PENICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa 0OIIMX
WHTEPECOB M COTJIACOBaHMS TO3UIUN (0OCYXKAeHHs, OOMEH MHEHUSMH, «MO3TOBBIE INTYPMBD»,
KOOpJMHANAS COBMECTHBIX JIEHCTBHI, OIpENeeHne KPUTEPHUEB IO OIeHKE KayecTBa BBITOJIHEHHOW
paboThI U IpyTHE).

PeryasiTuBHbIe YHMBepcaJbHbIe yueOHbIe AelicTBUA:

YMEHHME CaMOCTOSITENIBHO OIpPENeNsITh LEIN JAEATENBHOCTH, IIJIaHUPOBATh, OCYILECTBIISTH,
KOHTPOJIMPOBaTh U TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JEATEILHOCTh, BHIOMpATh Hamboiee
3¢ dexTuBHBIE CIOCOOBI pemeHusT YUeOHBIX M ITO3HABATEIBHBIX 33/1ad, CAMOCTOSITEIIEHO COCTABIISATh WIIH
KOPPEKTUPOBATh MPEIONKEHHBIA aITOPUTM JEHCTBUI MPHU BHIIOJHEHUHU 3alaHUN ¢ YYETOM MOIYUYEHUS
HOBBIX 3HaHMU 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKUUsX, OLIEHUBATH COOTBETCTBUE
MOJTyYEHHOTO pe3ysibTaTa 3asBICHHON IIeNd, yMEHWE WCIOJIb30BaTh M aHAJIU3WPOBATh KOHTEKCTHI,
npeajiaraeMbie B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaIMETHBIX pe3yabTaTOB 10 OCBOSHHUIO 0043aTETFHOTO COAEP)KaHUs, yCTAHOBIEHHOTO
JaHHOH (emepanpHOM pabodeil mporpaMMoil, BBIJCISIOT: OCBOSHHBIC 00YUYAIONTUMUCS HaydHBIC 3HAHMUS,
YMEHUS B CIOCOOBI ACHCTBHM, CIeHU(pHUECKIE 11 TPeAMETHOH 001acTi « XUMUs, BUABI ASSTEILHOCTH
M0 TIOJIYYE€HUIO HOBOTO 3HAHHWS, €r0 MHTEPHPETAINH, PeoOpa30BaHUIO M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUAX.

K konmy oOyuenus B 8 kiaacce mpegMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JAOJDKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH y 00yHAIOIIUXCS YMEHUH:

® PACKpBHIBATh CMBICT OCHOBHBIX XHMHYECKHUX MOHITHHA: aTOM, MOJIEKYJa, XUMHUYECKHIA DIIEMEHT,

MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (OTHOPOIHAS W HEOTHOPOIHAS), BAJICHTHOCTD,



OTHOCHUTENIbHAsI aTOMHAas W MOJIEKYJISIpHAas Macca, KOJUYECTBO BEIIeCTBA, MOJb, MOJSPHAS
Macca, MaccoBasi JIONII XFMHYECKOTO DSJIEMEHTa B COCOMHEHHU, MOJISIPHBIM OOBEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPULIATENbHOCTb, CTENEHb OKUCICHHS, XUMHUYECKas
peakuusi, Kiaccu(UKalMs peaKlUid: peakluyd COCTUHEHUS, PEaKUUH Pa3JIOKCHUS, PEeaKLUH
3aMEIICHUS, peakIuu OOMEHa, 9K30- M DJHIOTCPMHUYSCKHE PEaKIMH, TEIUIOBOH 3(dekT
peaxium, [apo aToMma, JJIEKTPOHHBIM CIoW aToMa, aToMHas opOuTallb, paguyc aToMma,
XUMUYECKasl CBSI3b, TOJSAPHAsl U HETOJISIpHASl KOBAICHTHAS CBSI3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHUOH, PacTBOpP, MaccOBas JIOJIS BelIecTBa (MPOIIEHTHAsI KOHIIEHTPAIUs) B PacTBOPE;

® WUITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHI U MPUMEHSATH 3TH MOHITHS TPH
OTIMCaHWH BEIIECTB U WX MPEBPAICHHI;

® JICTIONIB30BaTh XMMHYECKYI0 CHMBOJIMKY Ul COCTaBlieHHS (OpMyJd BEIIECTB U ypaBHEHUI
XUMHAYECKHX PEaKIINK;

® OIpeeNsTh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAWHEHUSX, CTENEHb OKHCICHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHHSX, MPUHAJIC)KHOCTh BEIIECTB K OINpPEJcIEHHOMY KiIaccy
coemuHeHW 10 (opMynaMm, BHJ XHMHYECKOW CBSI3W (KOBaJeHTHAas W WOHHas) B
HCOPraHUYCCKUX COCAUHCHUAX,

e packpbiBaTh cMmbica [lepuoguyeckoro 3akona /. 1. MenaeneeBa: 4eMOHCTPUPOBAThH TOHUMAHUE
HepHOILPI‘IeCKOfI 3aBUCUMOCTH CBOMCTB XHMMHUYECKHX JJEMEHTOB OT HUX TMOJOXEHHUS B
[leprogmueckoif cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYEHUsI, 3aKOHa ABOTaIpO;

® OIUCHIBATh W XapakTepu3oBaTh TaOnMMuHyro (opmy Ilepmommueckoll CHCTEMBI XUMHYECKHX
JJIEMEHTOB: Pa3iNuaTh MOHATHUS «TJIaBHas MoArpymmna (A-rpymnma)» u «1o004Has MOArpynma
(b-rpymma)», manbie w OONBIINE TEPHOMABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE MMEIOTCS B
tabmune «llepuomnyeckass cucrema xummdeckux osmemeHtoB JI. U. MenngeneeBay ¢
YHUCJIOBBIMU XapaKTECPUCTUKAMU CTPOCHUA aTOMOB XUMHUYECKUX DSJIEMCHTOB (COCTaB " 3apsana
A1pa, odlIee YHCIIO ANEKTPOHOB U PACIIPEACTICHUE HX IO JIEKTPOHHBIM CJIOSIM);

® KJacCU(PUIIMPOBATh XUMHUYECKHE IIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMUYECKHE PEaKIIHH
(10 uHCITy ¥ COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIIECTB, MO TeTIOBOMY 3D ]exTy);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB Pa3IMUHBIX KJIACCOB,
MOATBEPKIAsh OINMCAHME IPUMEPAMU  MOJEKYJSPHBIX YPaBHEHHM COOTBETCTBYHOLIUX
XUMUYECKUX PEaKLUil;

® IPOTHO3MPOBAThH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TIPEBPAIIEHUH B PA3IMYHBIX YCIOBUSIX;

® BEIUUCIIATE OTHOCUTEIHHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYHO JIOJIO
XUMHYECKOTO dJIeMeHTa 1Mo (opMylie COCTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH pEaKIUY;

® IPUMEHATh OCHOBHBIE OIEpallMy MBICIUTENFHON JIESTEIbHOCTH — aHAUM3 U CUHTE3, CPAaBHEHHE,
00001IeHne, CHCTEMaTH3alMI0, KIaCCU(PHUKALINIO, BEISIBICHUE IPHYMHHO-CIICACTBEHHBIX CBS3CH
— 7151 U3y4YeHHs CBOWMCTB BELIECTB M XMMHUYECKHX PEAKLUUH, €CTECTBEHHO-HAYYHBIE METOBI
NO3HaHUs — HaOJIoJIeHWe, W3MepeHHe, MOJICIUPOBaHUE, DKCIEPUMEHT (pealibHBI |
MBICTICHHBIH);

e ClIe/I0BaTh MPAaBUJIaM IOJIB30BAHUS XUMHUECKOW MOCYIONW U Ja00paTOpHBIM 000pYyJOBaHHEM, a
TaKKe MpaBujiaM oOOpalleHHs C BEIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSAMH IO
BBIIIOJTHCHUIO .Ha60paTOpHI)IX XUMHUYCCKUX OIIBITOB TII0 IIOJIYYCHUIO U CO6I/IpaHI/HO
razo00pa3HBIX BemeCTB (BOIOpOJAa W  KHCIOpOAA), TPUTOTOBICHHUIO PACTBOPOB C
onpenesIEHHON MaccoBOM JOJe pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaThH M IMPOBOJUTH
XUMHAYECKHE SKCHEPUMEHTHI 10 PACTIO3HABAHMIO PACTBOPOB IIENOYEH M KHUCIOT C HOMOLIBIO
HHAMKATOPOB (JJakMyc, (heHoa(TaNlenH, METUIOPAHK U APYTHE).

K konHmy oOyuenus B 9 kiaacce npegMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh

c(hOpMHPOBAHHOCTDH y 00yHAIOIIUXCS YMEHUH:

® PACKpHIBATh CMBICT OCHOBHBIX XHMHUYECKHUX MOHITHHA: XHUMHUYECKHHA AIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, T[IPOCTOE  BENIECTBO, CIOXXKHOE  BEIIECTBO, BAJCHTHOCTH,
3JIEKTPOOTPHUIIATENNEHOCTh, CTEMEHb OKWCIICHWS, XUMHYECKas peaklus, XUMHYECKas CBSI3b,
TeroBoi 3(h(eKT peakiu, MoJIb, MOJSIPHBIH 00BEM, PacTBOP, SIEKTPOIUTHI, HEANEKTPOIHUTEHI,
JIEKTPOJINTUYECKAs TUCCOIHAINS, PEaKIM HOHHOTO OOMEHa, KaTaJu3aTop, XUMHYECKOe



paBHOBecHe, OOpaTHMble U HEOOpaTHMBIE PEaKLUHM, OKHCIMTEIbHO-BOCCTAaHOBUTEIbHbIE
pEeaKknuu, OKUCJINTENIb, BOCCTAHOBUTENb, OKUCICHHE UM BOCCTAHOBICHME, aJUIOTPOIIUS,
aM(pOTEPHOCTh, XUMHYECKasl CBA3b (KOBAJICHTHAs, HOHHAS, METAIMUECKas), KpHCTAIUIYECKast
peméTka, KOpPpO3HWsS METaJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOH pEaklWH, MperenbHO
nonyctuMas koHueHtpauus 11K BeniecTsa;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITUI U NPUMEHATh 3TH MOHATUS NIPU
OIMCaHMU BEILECTB U UX IIPEBPALLCHUN;

® JICTIONIB30BAaTh XMMHYECKYI0O CHMBOJIMKY Ul COCTaBlieHHS (OpMyJd BEIIECTB W ypaBHEHUI
XUMHAYECKHX PEaKIINi;

® OIIPENENATh BAJICHTHOCTb M CTENEHb OKHCICHHS XUMHYECKHX 3JIEMEHTOB B COCAMHCHMAX
Pa3InYHOr0 COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCcy COCIUHEHHUI 1o
dbopMmynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKkas) B
HEOpPraHMYEeCKUX COCAMHEHHAX, 3apA] HOHA IO XMMHUYECKOW (GopMylie, XapakTep Cpeabl B
BOJIHBIX pPAacTBOpax HEOPraHUYECKUX COEAWHEHUM, TUI KPUCTALUIMYECKOW PpPEIIETKU
KOHKPETHOTO BEIIECTBa,;

e packpbiBaTh cMbicn Ilepuoguueckoro 3akoHa [[. WM. MengeneeBa W JEMOHCTPUPOBATH €ro
MOHUMAaHHWE: ONHCBHIBATh U XapaKTepu30BaTh TabMMuHyto ¢opmy [lepnomnueckoll cucTeMBbI
XMMHUYECKUX 3JIEMEHTOB: Pa3linuaTh MOHATHA «TJIaBHAs moArpymnmna (A-rpynmna)» u «mobouHas
nonrpynma (b-rpymma)», Mansle © OONbINHE TIEPHOABI, COOTHOCHTH O0O3HAYEHWsI, KOTOphIE
UMEIOTCS B NEPUOJUYECKON TAONHIE, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMUMHYECKUX DJIEMEHTOB (COCTAB M 3apsl sApa, o0IIee YUCIIO SIIEKTPOHOB U paclpe/iesieHHe uxX
MO0 DIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOINME 3aKOHOMEPHOCTH B W3MEHEHHH CBOICTB
3JIEMEHTOB M MX COCAMHEHWH B Ipenenax MajblX MEPUONOB M TJIaBHBIX MOATPYHI C YIETOM
CTPOCHUA NX aTOMOB;

.KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKUC DJICMEHTBI, HCOPIraHMYCCKHUE BCUICCTBA, XUMHNUYCCKHUE PCAKIIUN
(Mo 4Wcnmy W COCTaBy Y4YacCTBYIOIIMX B DPEaKIUM BEIIECTB, MO TerioBomy 3¢ddekry, mo
M3MEHEHUIO CTENICHEH OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHCEHUPUUSCKUE XMMHYECKHUE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, IOATBCPIXKAAasA OINHCAHUC MpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPAaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

® COCTaBIISITh YPaBHEHHS 3JICKTPOIUTUUECKOM TUCCOLMALIMM KUCIIOT, MIEI04Yel U COJIeH, MOJHBIE U
COKpAIlEHHbIC YPaBHEHHS peakMii HOHHOrO OOMEHa, ypaBHEHUS PEAKLUH, T0ITBEP K IAI0IINX
CYLIECTBOBAaHUE F€HETUUECKON CBSI3H MEX/Y BEILIECTBAMH PA3IUUYHbIX KJIACCOB;

® PACKPBIBATH CYITHOCTb OKUCIUTECIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMOCPE€ACTBOM COCTABJICHUA
AJIEKTPOHHOTO OallaHca 3TUX PeakIIuii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHsI, BO3SMOXKHOCTH MPOTEKAHUS
XUMUYECKHX MIPEBPALLCHUH B Pa3JIMYHBIX YCIOBHUSAX;

® BEIYHCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEILIECTB, MacCOBYIO JOJIO
XUMHYECKOT0 3JeMEHTa 1o (GopMysie COeIWHEHHs, MACCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN pEaKIUY;

® cOOTIO/IaTh TpaBWIIa TOJB30BAHMS XMMHUYECKON MOCYyA0N M 1ab0opaTOPHBIM O0OPYZOBaHHEM, a
TAaKXXC IpaBuJia oGpamemm C BCHICCTBAMU B COOTBETCTBHUU C MHCTPYKIUAMU 110 BBIIIOJTHCHUIO
71a00paTOPHBIX XUMHYECKUX OMNBITOB MO MOJTYYEHUIO M COOMpPAHHIO ra3000pa3HbIX BEILECTB
(aMMmaKa ¥ yTIIEKUCIIOTO ra3a);

® [IPOBOJIUTh  pPEaKLMM, MOATBEPKIAIONINE KAUYECTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpOMH[I-, HOAUI-, KapOoHaT-, Gocdhar-, CHUIUKAT-,
cynabdar-, THUAPOKCHI-WOHBL, KATHOHbBI AaMMOHHMS M HOHBl HM3YYEHHBIX METaJlIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

® [IPUMEHATh OCHOBHBIE OIEpallM{ MBICIUTEIBHON NIESTEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eH1e, CUCTEMATU3alMIO, BBISBICHUE IPUUUHHO-CIIEACTBEHHBIX CBSI3€H — Ul M3y4yeHUs
CBOWCTB BEIIECTB M XHMHUYECKHUX PEaKLUWH, €CTECTBEHHO-HAyYHBIE METOABI TO3HAHHS —
HaOJIroIeHne, U3MEPEHUE, MOJCIIMPOBAHNE, SKCIEPUMEHT (PEaNbHBIA U MBICTICHHBIH).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosimyecTBO yacos
Ne HaunmeHoBaHue pa3iesioB U TeM JuiekTpoHHBbIE (U (pOBLIE)
n/n nporpaMmbl Bcero Konrpoabubie Ilpakrmeckue o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajbHble XUMHYECKHE OHSTHS
L1 | corecrsosmanm n mpasmcroi 5 05 2 ufimorera LIOK
' P ’ https://m.edsoo.ru/7f41837c
JIESITeIbHOCTH YeJIOBEeKa
Bu6nuoreka IJOK
1.2 BemecTBa 1 XMMUYECKUE PEAKITUH 15 https://m.eds00.ru/7f41837¢
Hroro mo pazgemy 20
Pa3jen 2. Baxkneiilue npeacraBuTe 1 HEOPraHNYeCKUX BeleCTB
21 Boszayx. Kucnopoa. [onsitue 06 6 Bubmuorexa LHOK
' OKCHJaX https://m.edsoo.ru/7f41837c
bubmuoreka LIOK
2.2 Bonopona.IloHsaTre 0 KUCIIOTax U COJIAX 8 1 hitps://m.eds00.ru/7f41837¢
23 Boga. PactBopsl. [lonsarue 06 5 1 1 Bubmorexa [JOK
’ OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJTaCCHl HEOPTAaHMYECKUX 11 1 1 Bubnunoreka [IOK
’ COEUHEHU I https://m.edsoo.ru/7f41837¢c
HWroro mo pazneny 30
Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoanyeckasi cucreMa xumMuieckux 31eMeHToB 1. U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBSA3b.
OKHCINTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIHH
ITepuoanueckuii 3aK0H U
31 [Tepuonnueckas cucreMa XUMHUYECKUX 7 Bu6nmoreka IJOK
' snemenTtoB J[. 1. Menneneena. https://m.edso0.ru/7f41837¢
CtpoeHue aroma
3.2 Xumunueckas cBs3b. OKUCIUTEIBHO- 8 1 Bu6nmoreka IJOK
' BOCCTAHOBUTEJIBHBIE PEAKITHH https://m.edsoo.ru/7f41837¢c
bubmuoreka LIOK
Hroro 1o paszeiy 15 https://m.edso00.ru/7f41837c
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bu6nmoreka IJOK

Peseparoe Bpems 3 ! https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 45 5
I[TPOI'PAMME '
9 KJIACC
KoaunyecTBo yacoB
Ne HanMeHoBaHue pa3jeioB U TeM JJieKTpoHHBbIE (1 (poBLIE)
n/n NPOrpaMMBsl Bcero Konrpoassbie | IIpakTHieckue o0pa3oBaTeJibHBIE Pecypchl
padoTsI padoThI
Pa3nea 1. BeniecTBo M XMMHYecKHe peaKIMA
11 IloBTOpeHue u yrinyOneHne 3HaHU OCHOBHBIX 5 1 Bubmuorexa LOK
' pasziesioB Kypca 8 Kimacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMHUECKHIX 4 bubnuoreka [IOK
' peakmuit https://m.edso0.ru/7f41a636
13 DNEeKTPOIUTUYECKAS TUCCOIMAIIHS. 3 1 1 bubnuoreka [IOK
' XUMHYECKHE PEaKIii B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3zjnen 2. Hemeranibl U UX cOeIMHEHUS
21 OO0m1ast XapakTepUCTUKA XUMUIECKUX 4 1 Bbubnuorexa LIOK
' anemenToB VIIA-rpynmel. anorenst https://m.edsoo.ru/7f41a636
e ; Bumores 110K
' ' https://m.edso0.ru/7f41a636
COEJIMHEHHS
OO6mras xapaKTepUCTHKA XUMIIECKIX
bubmmoreka IIOK
2.3 aneMeHTOB V A-rpynmbl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COCIMHEHHUS
Y B VA — : ) 2 BuGmorera 11K
' PYTITHL. POA M KP https://m.edso0.ru/7f41a636
U MX COCJIMHEeHUS
Hroro no pazgeny 25
Pasnes 3. MeTa/uIbl B HX COEIMHEHUSA
3.1 OO0111Me cBOMCTBA METAJLJIOB 4 Bubmorexa LHOK

https://m.edsoo0.ru/7f41a636
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3.2 BaxcHelinue MeTaluibl B UX COSTNHEHUS 16 1 2 Egg;%ﬁ?ig)or{fﬂ 412636
Htoro no pasgeny 20
Pasznen 4. Xumus u okpykamomasi cpeaa
bu6nmoreka IJOK
4.1 BemecTBa 1 MaTepuanbl B )KU3HU YeJIOBEKa 3 hitps://m.eds00.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MOYPOYHOE NINIAHUPOBAHUE
8 KIIACC
KoJsmuecTBo yacos
Ne Tema vboka Hara DJIeKTPOHHbIe U (POBbIE
n/m yp Bcero Kontpoabhbie | TpaxTiyeckue u3yuyeHusi | oOpa3zoBaTeibHbIE pecypchl
padoThbl padoThI
1 IIpeamet xumuu. Poiib XUMUH B )KU3HU 1 bubnmnoreka IJOK
yenoBeka. Tela u BelecTsa https://m.edsoo.ru/ff0d210c
butmmoreka [IOK
2 [MonsiTre 0 METOIaX IO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/ff0d227e
ITpaktuueckas padora Ne 1 «IIpaBuia paboTsl BuGnnotexa LOK
3 B J1a00OpaTOPUH U IPUEMBI OOpAIIICHUS C 1 https://m.edsoo.ru/ff0d23dc
J1a00PaTOPHBIM 000PYTOBAHHEM)) — )
4 YucTele BEMECTBA U CMECH 1 Bu6mmorexa HOK
: https://m.edsoo.ru/ff0d26ca
5 PesepHbIii ypok. CTapToBasi KOHTPOIbHAS 1 05 bubmuoreka [{OK
pabota. CriocoObl pa3eneHust cMecei ’ https://m.edsoo.ru/ff0d61c6
[Ipaktudeckas pabora Ne 2 «Paznenenue Butmorexa LIOK
6 cMmecell (Ha mpuMepe OYUCTKU MOBapeHHOM 1 https://m.edso0.ru/ff0d28c8
COJTN)» JIm. .
butmmoreka [IOK
! ATOMBI 1 MOTIEKYJIBI ! https://m.edsoo.ru/ff0d2a6c
8 XUMHUUYECKHE JIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bubimoreka [TOK
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XUMHUYCCKHUX DJICMCHTOB

https://m.edsoo.ru/ff0d2be8

9 IIpocThie U coXKHBIC BEIIECTBA bubmorexa LHOK
P H https://m.edsoo.ru/ff0d2a6c
10 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa LHOK
ywpHoey https://m.edso0.ru/ff0d2d50
11| Xuvscoran opuyia. Barerriocrs aroos Eufmrotera LIOK
pMyJ1a. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX 3JICMCHTOB
12 OTHOCHUTENbHASI aTOMHAs Macca. bubaunoreka [JOK
OTHOCHUTENbHAsI MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
13 MaccoBast 10151 XUMHUYECKOT0 3JIEMEHTa B bubnnorexa LIOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
14 KomnuectBo Bemecta. Monb. MomnsipHas Bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
15 Du3nYecKre U XUMUIECKHUE SBICHUS. bubnnorexa LIOK
XuMHvecKast peaxiys https://m.edsoo.ru/ff0d37fa
16 IIpusHaku 1 ycIoBUs MPOTEKAHUS Bu6mmoreka [IOK
XMUMHUYCCKHUX PEaKImii https://m.edsoo.ru/ff0d3al16
17 3aK0H COXPAaHEHHs MacChl BEIIECTB. bubmuoreka [{OK
XUMHUUECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
18 BrranciieHus KoJan4ecTBa, MacChl BEIIECTBA 10 bu6mmoreka IJOK
YPAaBHEHUSAM XUMHUYCCKHX PEAKIINI https://m.edsoo.ru/ff0d5708
19 | (coommennm, pastomernin, saventr Butimiorera LIOK
. s ’ H ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
20 | wumronemer. Osoduenme BuSmotea LIOK
1 ACT: o https://m.edsoo.ru/ff0d40c4
CHUCTeMAaTU3allMs 3HAHUH
21 KonTponbnas padora Nel o Teme «Bemectsa bu6mmotexa [IOK
Y XUMUYECKHE PEAKITHIY https://m.edsoo.ru/ff0d4290
Boznyx — cmech ra3os. CocTaB Bo3ayxa. Butmorexa LIOK
22 Kucnopon — anemMeHT 1 IpocToe BELECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusnyeckre 1 XUMHUYECKHE CBOMCTBA

bubmmoreka [JOK

23 KHCII0po/a (PeaKIuu OKUCIICHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
[lonsTtne 00 okcuaax — '
CriocoObl MoTy4eHus KHCI0poaa B Buborexa L[OK

24 71a00opaTOPUN U TIPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
TIpumeneHne Krucmopoa — )
TemnoBoit >¢(HEeKT XUMHIECKON PEaKITHH, Buborexa [OK

25 MOHATHE O TEPMOXMMUYECKOM yPaBHEHUH, https://m.edso0.ru/ff0d4790
9K30- ¥ DHAOTCPMUIECCKUX PECaKIUIX — :
Tormmuso (HedTh, yrois U METaH). Bubmmorexa [IOK

26 3arps3HeHue BO3yxa, CIIOCOObI €ro https://m.edsoo.ru/ffod4cda
MPEAOTBPALICHUS — )
[Mpaktuaeckas padora Ne 3 o Teme

27 «ITomy4yenne u cobupanme KHCIOPO/Ia, ﬁgg:l;l/(r)r:eel:jig)orﬁlffo d4ae2
W3YYEHHE €r0 CBOMCTB) — )

28 Bonopon — 31€MeHT U IpOCTOE BELIECTBO. bubmmnoreka [HOK
HaxoxeHne B mpupojie https://m.edsoo.ru/ff0d4dd0

29 du3ndecKkue 1 XUMHISCKHE CBOMCTBA bubnmnoreka IJOK
Boji0poa. [IpiuMeHenue Bojopoia https://m.edsoo.ru/ff0d4dd0

butmmoreka [IOK

30 [ToHsTHE O KUCIOTAX U COMSAX https://m.edsoo.ru/ffod50d2

31 CriocoObl OTy4eHHs BOAOPOJIa B bu6imoreka [IOK
nabopaTopru https://m.edsoo.ru/ff0d4ddo
IIpaktuueckas padora Ne 4 o Teme Bubmmotexa LOK

32 «[Tony4enue u cobupanue BoaOpoa, https://m.edsoo.ru/ff0d4f42
U3Y4YEHHUE €r0 CBOMCTB) — )

33 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOragpo ﬁggg?;:;i?sggﬁlﬁo d542¢
Beranciienust 00bEMa, KoM4yecTBa BelecTBa Butmorexa LIOK

34 rasa 1o €ro U3B€CTHOMY KOJIMYECTBY https://m.edsoo.ru/ffod55a0
BEIIECTBA WIH 00bEMY — )
Brraunciiennst 00EMOB ra3oB 110 ypaBHEHHIO Butmiorexa [IOK

35 PeaKIyy Ha OCHOBE 3aKOHA 0OBEMHBIX

OTHOILIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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bubmmoreka [JOK

36 du3nueckre ¥ XUMHIESCKHAE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
. bubaunoreka [JOK
37 CocraB ocHoBanwuii. [loHarrne 06 HHIUKATOPAX https://m.eds00.ru/ff0d59e2
o | Do oo ey B 10K
= pacTBOpEL- A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
o | MmO S 10T o B LOK
PUroTe °Pp p e https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJIei pacTBOPEHHOTO BEIIECTBA»
40 KonTtponbenas padora No2 mo teme bubmmoreka [HOK
«Kucnopoa. Bogopon. Bona» https://m.edso0.ru/ff0d6342
a1 Oxcupsl: cocTas, Kiiaccu(huKamus, bubnmoreka IJOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
o | Mo s caoema B LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
43 OCHOBaHUS: COCTaB, KilacCU(UKALINSA, Bbubaunoreka [JOK
HOMEHKJIATYpa https://m.edsoo.ru/ff0d67ca
44 ITomyuenne n XUMHUYeCKHe CBOMCTBA bu6muotexa LIOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
45 Kucnorsi: cocras, kiaccudukanms, bu6mmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 ITony4yeHue U XuMUYECKHE CBOMCTBA KUCIIOT bubmmorexa HOK
https://m.edsoo.ru/ff0dfee2
47 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmuoreka [{OK
MOJYYCHUs], XUMHUYECKUE CBOIMCTBA https://m.edsoo0.ru/00ad9474
[pakTndeckas padota Ne 6. Pemenue
48 SKCHEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnmnoreka [HOK
«OCHOBHBIE KJTaCCHI HEOPTaHUUECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHU I
49 I'eneTndeckas CBA3b MEXIY KIacCaMu bu6mmotexa [IOK
HEOPraHMYECKUX COCTMHECHUI https://m.edsoo.ru/00ad9a50
50 0060011IeHNE ¥ CUCTEMATHU3aIINs 3HAHUH bubmmoreka [TOK
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

https://m.edsoo.ru/00ad9cb2

Konrtponbrast padora Ne3 mo reme "OCHOBHBIC

bubnmmoreka [JOK

51 KJIACChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
52 gjﬁﬁ?&iﬁiiiﬁ?ﬁiH%?ﬁi?ﬁ? 0 Ipymmax Bubmorexa LJOK
) py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
53 | cnront ammtscom ancvommon 1L 1. BuGmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
54 Ilepuoapl, TPYIIIbL, HOATPYIIIIEI Bubmmorexa LIOK
PHOJIBL, TPy » TOATPY https://m.edsoo.ru/00ada52c
55 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bubmmnoreka [HOK
H3oTomsl https://m.edsoo.ru/00ada342
o | Somosme oo sooouetsoucs Bunerss LOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTHKa XUMHUIECKOTO SHSMeHTa o Bubmmorexa [IOK
57 ero nojoxeHuro B [leproauueckoit cucteme )
https://m.edsoo.ru/00ada824
. . MenneneeBa
o | LumemeHepmomscios o Bumorera 10K
p Y pat v https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIH, TIeIaror u rpaxaaHuH
59 DNEeKTPOOTPUIATENBHOCTh AaTOMOB bu6imoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
60 HNoHHas XUMHUYECKAs CBA3b Bubmuorexa [JOK
https://m.edsoo.ru/00adac34
61 KoBanentHas nomaspHas XUMHYECKas CBI3b Bubmiorexa IOK
P https://m.edsoo.ru/00adaab8
62 KoBanenTHas HemomapHass XUMHYECKAs CBI3b Bubmuorexa [JOK
p https://m.edsoo.ru/00adaab9
63 CreneHp OKUCIEHUS Bubmuorexa [JOK
https://m.edsoo.ru/00adae28
butmmoreka [IOK
64 OKHCIANTETHFHO-BOCCTAHOBUTEIHHBIE PEAKITUT

https://m.edso0.ru/00adb076
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65 OKuCINTENN ¥ BOCCTAHOBUTENIN 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
bubmuoreka [IOK

66 Hrorosas konTposLHas pabora 1 1 https://m.edsoo.ru/00adb486

67 Pesepsuslii ypok. O6o0mienue n 1 Bu6mmoreka LIOK

cucTeMaTu3anys 3HaHu| https://m.edsoo.ru/00adh33c

68 Pesepsuslii ypok. O6o0mieHue n 1 Bu6mmoreka LIOK

cucTeMaTu3anys 3HaHu| https://m.edsoo.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 68 45 4
I[TPO'PAMME ’
9 KIIACC

KoaunyecTBo 4acoB
Ne Tema vooKka K I Hara DJIeKTpOHHBIE HU(POBBIE
n/n yp Bcero OHTPOIBHBIC PAKTHYCCKHE | y3vyenns | o6pazoBaTeibHbIe pecypebl
padoTsI padoTbI
L | cntrova nmntaccin sreenros 1 1. ) ubmiorexa LIOK
T https://m.edsoo.ru/00adb59e
MeHeneesa
T A —————— ) Bubmorera LIOK
p P https://m.edso00.ru/00adb6b6
MEPHUOJIOB
3 Knaccudukaius 1 HOMEHKIIATypa 1 Bubnunoreka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMUYECKON CBSI3HM M THIIBI 1 bubmuoreka IIOK
KPUCTATMYECKHIX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel mo teme
5 «IloBTOpEHME U yriTyONeHNe 3HAHUN 1 1
OCHOBHBIX pa3zieioB Kypca § Kiaccay
6 Knaccudukanys XuMHUECKUX peakiuii o 1 Bbubmuorexa LIOK
pa3NUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7| Howrmie o rovorem n rereporemmin ) ubmorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaKImsx
8 [loHsITHE 0O XMMHYECKOM PaBHOBECHH. 1 bubmoreka [JOK
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@DaxTOpHI, BSOS Ha CKOPOCTh
XUMHUYECKOMN peakiiy U MOJI0KEHHUE
XIMHYECKOTO PAaBHOBECHS

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

peaKHHﬁ, CCJIM OJUH U3 pCAarcHTOB 1aH B

9 OxnCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITHH bubmorexa [IOK
pearil https://m.edsoo.ru/00adcade
10 Teopust 3MEKTPOTUTUIUECKON JUCCOLIUALIH. Bubnmuorexa LJOK
CunbHbIe U C1a0bIe 2JIEKTPOIIATHI https://m.edsoo0.ru/00adcd68
11 Honnsie ypaBHEHUS peakiuit bubmorexa HOK
P peaxtl https://m.edso00.ru/00add448
| Do ot cesor s oo B LOK
el . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUICCKON TUCCOIMAIIIH
13| mpercrasnemi o6 snexmpommtsccroi Biufmaorera LIOK
https://m.edsoo.ru/00add8b2
JIUCCOITHAITIHI
14 [onsiTre o ruapoM3e conen bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
N bubnuoreka [IOK
15 O06001menne u cucTeMaTrU3ans 3HaHUI https://m.eds00.ru/00addd12
16 [IpakTuueckas pa6ora Ne 1. «Pemenue Bubmuorexa [JOK
HKCHEPUMEHTAITBHBIX 33121 https://m.edsoo.ru/00addbfa
17 | Onermpommmmeexan mccouma Bufmiotexa LIOK
p A LML https://m.edsoo.ru/00addecO
XVWMUYECKHE PEaKIH B PACTBOPAX»
18 OOmiast xapakTepUCTHKA FaJIOTCHOB. Bbubnuorexa LIOK
XuMHUUYeCcKre CBOMCTBA HA TpUMEpE XJIopa https://m.edsoo.ru/00addfe?
19 | xuvmaccae omoticrsa nomyuerne BuGmnorera LIOK
- 1Oy ’ https://m.edsoo.ru/00ade104
TIpUMEHEHNE
20 ggi?iiflifgo%ﬁf;; ch\ﬁci:f;elie eHue eé bubmmorexa LHOK
2y > 153 https://m.edsoo.ru/00ade348
CBOMCTB»
21 Brruucnenus o ypaBHEHHUSIM XUMAYECKHUX Bubmoreka [JOK

https://m.edso0.ru/00ade488
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n30BITKE

OO6mrast xapakTeprucTrKa 3J1eMeHToB VIA-

bu6nmoreka IJOK

22 TPYIIIBI https://m.edsoo.ru/00ade64a
23| Hoxontaenme copm n 66 cosmeni ubmiorexa LIOK
A P " https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBOMCTBA CEPhI

o4 CepoBogopona, ctpoeHue, pusndeckue u Bubnmuorexa LOK
XUMHUYECKHE CBOICTBA https://m.edso0.ru/00ade802
Oxcunsl ceprl. CepHast KHCIOTa, PU3MYECKHE Bubnmuorexa LOK

25 . .

Y XMMHYECKHE CBOCTBA, TPUMCHEHHE https://m.edsoo.ru/00adea28
XUMHYECKHE PEAKIUH, JIe)KAIHe B OCHOBE
MTPOMBIIIIEHHOTO CITOC00a MOTydeHUs bubnmorexa [IOK

26 . .

CEpHOI KUCTOThI. XMMHUUECKOE 3arpsi3HEHIE https://m.edsoo.ru/00adec8a
OKpY>Karollle cpeJibl COETMHEHUSIMU CEPbI
Brruncienue MaccoBOM 10X BRIXO1a Bu6nmoreka IJOK
27 .
MPOJYKTA PEaKIMU https://m.edsoo.ru/00adec8a
| Qoo o Vi o LOK
PYTIHBL. > bachpoctp ¢ B TIPHPOZE, https://m.edsoo.ru/00adeeab
(bu3NIecKre 1 XUMHYECKHE CBOHCTBA

29 AMMHUaK, ero pu3nIecKue 1 XUMHUECKUC bubmuoreka LIOK
CBOWCTBA, MOJIyUCHHE U IPUMEHEHUE https://m.edso0.ru/00adf004

30| lonyaene i, msyome oro BuGorera LIOK

o > YA https://m.eds00.ru/00adf180
CBOHCTB»

31 A3oTHast KHCIoTa, e€ GU3nIecKue u Bbubnuorexa LIOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS

32 B Ka4€CTBE MUHEPAIILHBIX yIO0OPEHHH. Bubmuorexa LIOK
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpeabl COETMHEHUSIMH a30Ta

3| erons oo nmmaesne ubmiorexa LIOK

N https://m.edsoo.ru/00adf68a
CBOHCTBA, NOJTy4YEHHUE
34 Hcnonp3oBanue GochaToB B KauecTBe bubmmoreka [JOK
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MUHEPATBHBIX YA0OpeHuil. 3arps3HeHune
MIPUPOJTHOM cpeJibl hocharaMu

https://m.edsoo.ru/00adfc20

VYriepon, pacpocTpaHeHHE B IPUPO/IC,

bubmunoreka LIOK

35 s
(M3UYECKUE U XMMHUYCECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriepoja, ux QU3nIecKue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHUYECKHE bubmunoreka LIOK
po0JIEMBI, CBSI3aHHBIC C OKCHIIOM yTJIepo/ia https://m.edsoo.ru/00adfebe
(v)
37 YronbHasg KUCI0Ta U €€ COMU bubmmorexa HOK
https://m.edso0.ru/00ae006¢c
[Ipaxtraeckas padota Ne 4 o Teme
" b P bubnunoreka [IOK
38 [Tomyuenue yriaexucioro rasa. .
" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiys Ha KapOOHAT-HOH
39 [epBoHavyanbHBIE MOHATHS 00 OPraHUYECKHX Bubmumorexa [JOK
BEIIIECTBAX KaK O COSJAMHEHHSIX yIiIepoia https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coequHCHUS bubmorexa LHOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 BKF())HG HMeHTanI;HLIX 3aj1a4 10 TeMe bubmorexa HOK
puh . https://m.edsoo.ru/00ae0bf2
«BaxkHeHmre HeMeTauIbl M MX COCTHHCHHS
Konrtponbnas padora Ne3 o Teme Bbubnuorexa LIOK
42 . .
«BaxkHelre HeMeTauIbl U UX COEIUHEHU https://m.edso0.ru/00ae0el18
OO0mas XapakTepUCTHKa XUMHUIECKAX
43 3JIEMEHTOB — METaJII0B. MeTauindecKas bubmmoreka IIOK
CBSI3b U METAJTMYECKAs! KPHCTAJTHYESCKAst https://m.edsoo.ru/00ae103e
peuérka. Pu3nyuecKkrue CBOMCTBA METAIIJIOB
XUMHYECKUE CBONCTBA METAJLJIOB.
44 DIJIEKTPOXUMHUYECKUM PsAJT HATIPSIKCHU I bubsmorexa HOK
p pALHAlp https://m.edso00.ru/00ae1156
METaJIIOB
OO6mue cnocoObl MOTyYeHHsT METAIJIOB.
Crnassl. Beruucienus no ypaBHEHHAM Bbubmuorexa LIOK
45 . )
XMMHYIECKHX PEAKIINH, ECITH OJUH W3 https://m.edsoo0.ru/00ael156
PEareHTOB COJIEPIKUT IPUMECH
46 [TonsTHE O KOPPO3UH METAIIIOB bubnmnoreka [JOK
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https://m.edsoo0.ru/00ae1278

47 [lenounsie METAIITBI bubmorexa HOK
https://m.edsoo.ru/00ael4b2
48 OxcHUabl ¥ TUAPOKCUALI HATPUS U KAIU brbmorexa LIOK
A P A p https://m.edsoo.ru/00ael4b2
49 IllenouHO3eMeEIbHEBIC METAUITBI — KAIIBITUH 1 bu6nmoreka IJOK
MarHuu https://m.edsoo.ru/00ael5e8
50 Baxxnenmme coemMHEHNS KaJIbIIHs brbmorexa LIOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3ALMS 3HAHUI
52 JKécTrkocTh BOIIBI U CIIOCOOBI €€ YCTPAHEHUS bubmmorexa LIOK
A yerp https://m.edsoo.ru/00ae1886
53 [IpakTidaeckas padora Ne 6 o Teme bubnmorexa [IOK
"YKEcTKOCTh BOJIBI M METOJIBI €€ YCTpaHeHHs " https://m.edsoo.ru/00aelae8
. Bu6nmoreka IJOK
54 AmommHii https://m.edsoo.ru/00aelc64
55 AmoTepHBIC CBOWCTBA OKCH/IA U bubnmorexa [IOK
THPOKCHUJIA https://m.edsoo.ru/00aelc64
bubmoreka IIOK
56 Keneso https://m.edso00.ru/00ae1d86
57 Oxcuppl, ruaporcuabl u comu xenesa (1) u Bu6nuoreka IJOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI
50| uencpmienmanes sttt BuGmorera LIOK
P N A https://m.edsoo.ru/00ae3de8
<<Ba)KHeI/IIHI/Ie MCTAJIJIBI U UX COCAUHCHUS)
BI)I‘II/IC.H@HI/IS[ 110 ypaBHeHI/ISIM XUMHNYCCKHUX
o | Do comtom s pesreon s Bumorera 0K
AACPIRUT TP ) https://m.edsoo.ru/00ael1750
BrrunciieHus MaccoBO# JOJIM BEIXO4A
NIPOAYKTa PEAKIINU
61 O00011IeHNE U cUCTEMAaTH3aLMs 3HAHUI
62 HtoroBas KoHTposbHAs paboTa
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63 BemectBa 1 MaTepuabl B TOBCETHEBHOM 1 bubmmoreka [JOK

J)KU3HU 4eJI0OBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH 1 Bubnmuorexa LJOK

CpeIib https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B perieHny 3KOJI0THYECKUX 1 Bubnmuorexa LJOK

npobieM https://m.edso0.ru/00ae4270
66 Pesepsusiii ypok. O0o0meHe u 1 Bubnmuorexa LOK

cucTeMaTH3aIus 3HaHUI https://m.edso0.ru/00ae0d0a
67 Pezepsusiii ypok. O0o0meHe u 1 Bubnmuorexa LOK

CHCTEMAaTH3aIMs 3HAHUH https://m.edsoo.ru/00adb33c
68 Pesepsuslii ypok. O6o01IeHe u 1 Bubmuoreka [OK

CHCTeMAaTH3aIUsl 3HAHUH https://m.edso0.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBSIBATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

» Xumus, 8 knace/ ['abpuensa O.C., Octpoymos WU.I'., Cnankos C.A., AKIIMOHEpHOE 00IIECTBO
«3narenbctBo «IIpocBerieHuney

* Xumus, 9 xknacc/ I'abpuensa O.C., Octpoymos U.I'., CnagkoB C.A. AkuroHepHOE 00IIIeCTBO
«M3narenbctBo «IIpocBenieHne

METOIUYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbl CETU HHTEPHET
bubmuoteka IIOK



