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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eepanbHON pabouel TporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TPETOoJaBaHus ydeOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOILIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpEeLyCMaTpUBAET pACIpEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa30oBaTeNIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUS.

3HaHWE XWMHH CIY>KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TI100aTbHbIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM JIeATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITNXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3Yy4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIacch» U «Pusuka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTHU MTO3HABATENHHBIX YMEHHUH U UX MPUMEHEHUH B y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOEe MPUOOIICHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuectBo BemectBa. Moiib. MonsipHass Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUH, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3Y4YeHUE CIOCOOOB pA3ENCHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
MOJIy4eHHUs] KUclopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE MApHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJICHHE C 00pa31iaMy OKCUJIOB M OTTHCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllue€M) (BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEJOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpanu3aluu, MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIHI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. Y. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKHUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIMA KPUCTATUIMYECKONW PEIIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJB30BAaHHEM  METO]Ia
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3MYHBIX  (PAKTOPOB, MCCIEIOBAHUE  BJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OINbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJNy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTerneHu okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(aT-HuoH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHNE OKPYKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, Gu3nUecKue U XUMHYECKHE CBOWCTBA, IMOJyUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOWCTBA. AcOpOLHs.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, uUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(ddekT. YroapHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COETUHEHHSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: )KHpax, OejKax, yriieBogax — 1 uX
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O0uiue mpeacraBieHust 00 OKCuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAaYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJIoICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo JeUCTBUEM KOHLIEHTPUPOBAHHOU
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BUCOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BaxkHeiiine HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaynyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCUIbl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJ€HUE B Ipupojie. PU3NUecKue U XUMUYECKUE CBOMCTBA MAarHus U



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxiacHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCU b, THAPOKCH b U coiu xenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MArHHS, KAJIbIUS, AJIIOMUHUS, ITMHKa, sxere3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTrepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJIMMEPHbBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusrka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTb, KPUCTAIIITNICCKAs
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOU XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIENI0BATENIbCKON
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBbI 00pa3 >KU3HHM, OCO3HAHWE IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyia pa3iIudHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK HCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKUE PacCyXkIAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJiS BeEIIeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIINI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAUYEHHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, O000IIeHWEe, CHUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIeIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUUECKOU MOCY0M 1 J1a00paTOpHbIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMpeAeTEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIEHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, MeETa/UIMYeCcKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHUCHIBAaTh U XapaKTepH30BaATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKOM TabIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUN B MpEAeiax MaJlbIX MEpPUOAOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOIo J3JieMeHTa Mo ¢dopmylsie COCIUMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE PUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U bubnmnoreka HOK
1.1 N 5 1cTaproBas 2 1o
MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BemiectBa u xuMmueckue 15 1 bubnnoreka IIOK
' peaknuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [IOK
3.1 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnnoreka IIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnuorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [lepBHYHBIN UHCTPYKTAXK. Y POK- 1 02.09 bubnuoreka [IOK
nyreuecTsue «B crpane Xumuny». ' https://m.edsoo.ru/ff0d210c
2 [IpeBpamenue Bemect. Posib XumMuu B 1 1 craprosan 04.00. bubnunoreka LIOK
JKU3HH YEJIOBEKA. https://m.edsoo.ru/ff0d227e
3 Ypok-kondepenus «cropus 1 09.09 bubmmoreka [JOK
Pa3BUTHS XUMUHNY. T https://m.edsoo.ru/ffod23dc
[lepuonnueckas cucreMa XMMHUYECKUX Bu6miorexa LIOK
11.09.
4 snementos J|.MI.Menneneesa. 3uaku 1 httos://m.edsoo.ru/f0d26ca
XUMUYECKUX AIIEMEHTOB.
; Xumuueckue GopMyIIbL. . Bu6morexa [IOK
16.09.
OTHOCHTE b HAS ATOMHAS M https://m.edsoo.ru/ff0d28c8
MOJIEKYJIIpHAsI MaCCHI.
6 PacueTs! o xuMu4yeckuM (popMyIaM. 1 18.09 bubmmnoreka HOK
T https://m.edsoo.ru/ffod2a6c¢
7 OcCHOBHBIE CBEICHUSI O CTPOCHHUH 1 23.09 bubmmnoreka HOK
aTOMOB. T https://m.edsoo.ru/ffod2be8
8 M3zoTtomnsl. 1 25 09, but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
CtpoeHue IeKTPOHHBIX 000JI09eK Bu6
nuoteka [JOK
9 aTOMOB XMMHYECKUX 3J1IeMEHTOB Ne 1- 1 30.009. 1

20.

https://m.edsoo.ru/ff0d2d50



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

H3meHeHne uncia OJICKTPOHOB Ha

10 02.10 bubnunorexa LIOK
BHCIITHEM SHEPTETHACCKOM YPOBHE o https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKHUX JIEMEHTOB.
11 HonHnas cBs3b. 07.10. bubnunorexa LIOK
https://m.edsoo.ru/ff0d323c
. §OB&UICHTHa${ HETIOJISIPHAS CBSI3b. 06.10 Bu6muorexa LIOK
FICKTPOHILIC M CTPYRIYPHBIC o https://m.edsoo.ru/ff0d350c
(hOopMyIIBI.
13 KoBasieHTHas mojsipHast CBS3b. 14.10 bubmmoreka [JOK
o https://m.edsoo.ru/ffod5230
14 Meramnndeckas XUMHUUYECKas CBS3b. 16.10 bu6nmnorexa LIOK
o https://m.edsoo.ru/ff0d37fa
O6o00menue 3Hanui. [loaroroBka Kk bubnuoreka [{OK
15 . 21.10.
KOHTPOJIbHOH paboTe. https://m.edsoo.ru/ff0d3a16
KonTtponbnast padora Nel "Atombl bubnuoreka [IOK
16 " 23.10.
XUMHYECKUX 3JIEMEHTOB". https://m.edsoo.ru/ff0d3b88
17 Ypok — koHpepenuus «IIpoctbie 06.11 bubmuoreka [IOK
BEIIECTBA — METAJLIBD) o https://m.edsoo.ru/ff0d5708
18 VYpok- konpepenuus «IIpocteie 1111 bubmmnoreka HOK
BEI[ECTBA — HEMETAILIBI». o https://m.edsoo.ru/ff0d3f34
19 KonuuectBo BermecTna. 13.11 bubmmoteka IIOK
o https://m.edsoo.ru/ffod40c4
20 Beinonnenue ynpaxxHeHun. 18.11 bubmmnoreka HOK
PacuerHble 3amaun 1. o https://m.edsoo.ru/ff0d4290
21 MounsipHbIii 00beM Ta3000pa3HbIX 50.11 bubmuoreka [IOK
BEII[CCTB. o https://m.edsoo.ru/ff0d448e
29 VYpok-ynpaxuenue. PacueTHsie 3a1aun 55 11 bubmuoreka [IOK

2.

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

O000111eHrE U CUCTEMATU3 AL

bubnunorexa LIOK
% 27.11.
23 smamnii no Teme «lIpocreie https://m.edsoo.ru/ff0d497a
BEILIECTBAY.
24 CTeneHb OKUCIICHHUS. 02.12. bubnuorexa [JOK
https://m.edsoo.ru/ff0d4790
VYpok- uccinenopanue «Baxneime
o5 KJIACChl OMHAPHBIX COCTUHCHHM - 04.12 bubmmoreka [JOK
OKCHJIBI ¥ JIETYYHE BOJAOPOJHEIE o https://m.edsoo.ru/ff0d4c4a
COCTUHCHUS.
OcHoBanus. bu6nunorexa LIOK
09.12.
26 https://m.edsoo.ru/ff0d4ae2
Kuciotsl. bubnunoreka LIOK
27 11.12.
https://m.edsoo.ru/ff0d4ddo
28 Ypok-koHpepenus «Comm. 16.12 bubmmoreka [JOK
o https://m.eds00.ru/ff0d4dd0
29 Kpucramimaeckue pemerku. 18.17 bubmmoreka [JOK
o https://m.edsoo.ru/ff0d50d2
30 Ypok-uccnenoBanue «4ucreie 93.12 bubmuoreka [IOK
BEIIECTBA U CMECH. o https://m.edso0.ru/ff0d4dd0
[ToBTOpHBI HHCTpYKTax 110 Th B
kabuuere. PacueTnsle 3agaun 1 u 2. Bu6miorexa I[OK
31 25.12.
Maccosas u 0bbeMHast fomm https://m.edsoo.ru/ff0d4f42
KOMIIOHEHTOB CMECH U BEIIIECTBA B
pacTtBope.
32 Ypok-urpa «Mapadon 3agau. 13.01 bubnuotexa [JOK
o https://m.edsoo.ru/ffod542e
Pacuernrie 3amaun 3. Beraucnenme
33 MacChl pacTBOPSAEMOIO BEIIECTBA U 15.01 bu6muoreka [JOK

pacTBOPUTEIISI, HEOOXOUMBIX TSI

IMPUT'OTOBJICHUSA OHpCI{CJ’ICHHOfI MacCChbl

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

pacTBopa ¢ U3BECTHON MacCOBOM
J10JIEN paCTBOPEHHOT'O BEILECTBA.

34 YPpOK — yIpakHEHHUE 110 paC4eTHBIM 20.01. bubnmnoreka HOK
3aza4am. https://m.edsoo.ru/ff0d5708
35 "Coopmenns mmmccrn 2201, DuGmorerallOK
" https://m.edsoo.ru/ff0d587a
AJIEMEHTOB".
VYpok- uccienosanue «duznueckue bubnmnoreka HOK
36 27.01.
SIBJICHUSI» https://m.edsoo.ru/ff0d59e2
37 Ypok-ucciegoBaHue « XMMHYECKUE 29.01. bubnunoreka LIOK
peaKuumn» https://m.edsoo.ru/ff0d5b40
38 XUMHYECKUE YpaBHEHUS. 03.02. Bbu6mmoteka [JOK
https://m.edsoo.ru/ff0d5eba
30 o ypapren vacen 1 050y DubmoreraLIOK
https://m.edsoo.ru/ff0d6342
KOJINUECTBA BEILIECTBA.
PacueTHble 3a1aun 2.Beiuncnenue
Macchl (KOJIMYEeCTBa BEIlECTBA)
40 MPOJIYKTa PeaKklUu, €CJI U3BECTHA 10.02. bu6mmoteka IIOK
Macca UCXOJHOTO BEIIEeCTBa, https://m.edsoo.ru/ff0d664e
COJIEpKAIIETo ONPEIEICHHYIO J0JI0
npuMecei.
Pacuernsie 3agaun 3. Beruncienue
Macchl (KOJIMYECTBA BEIIECTBA) Bu6miorexa I[OK
4 MPOALYICTA PEAKIIIH, CCIIH M3BECTHA 12.02. https://m.edsoo.ru/ff0d664e
Macca pacTBOpa U MaccoBast J10JIst
pacTBOPEHHOTO BEIIECTRA.
42 Peaknnn paznoxxenus . 17.02. bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 Peaknnu coenuHeHMS. 19.02. bubnuoreka [{OK

https://m.edsoo.ru/ff0d67ca
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m VYpok- uccnenoBanue «Peakmumn 24.02 bubnunoreka LIOK
3aMEILCHUSD. o https://m.edsoo.ru/ff0dfee2
45 Peakiiuu oomeHa. 26.00. bubmuorexa [IOK
https://m.edsoo.ru/ffOdfee2
16 VYpok — urpa «Kaxkas peakius?» 03.03 bubmuorexa [IOK
o https://m.edso0.ru/00ad9474
s {(&HTpOHBHaﬁ pabota Ne3 0503 Bu6mnorexa LIOK
SMeHeHHH,’, fpoHCxoIAtne ¢ T https://m.eds00.ru/00ad9b7c
BelecTBamu'.
[Ipaktuueckas padora Nel "IlpaBuna
48 TEXHUKU 6e3onagHocm 111_}01/1 pabote B 1003 Butmmorexa [IOK
XUMHYECKOM KabuHete. [IpumMepsl R https://m.edsoo.ru/00ad9a50
oOpareHus ¢ 1adbopaTopHbIM
obopynoBanueM".
49 [IpakTuyeckas pabora No2 12.03 bubnuoreka [IOK
"HaGuroieHue 3a ropsiueii cBevoit”. R https://m.eds00.ru/00ad9ch2
50 [IpakTuueckas pabora Ne3 "Ananus 17.03 bubmuoreka [IOK
HIOYBBI ¥ BOJIBI". R https://m.edsoo.ru/00ad9ela
51 [IpakTuueckas pabora Ne4 "[Ipuznaku 1903 bubmuoreka [IOK
XUMUYECKUX peakuui'. o https://m.edsoo.ru/00ad9ffa
[Tpaktuyeckas padora Ne5
52 "[IpuroTtoBieHne pacTBopa caxapa u 31.03 bubmuoteka [IOK
pacuer ero MacCoBOM JI0JIU B o https://m.edsoo.ru/00ada52c
pactBope".
Ypok-koHpepenus «PactBopenue. bubnuotexa [JOK
53 02.04.
PacTBOpMMOCTH BEIIECTB B BOJEY. https://m.edsoo.ru/00ada52c
54 DIIEKTPOJUTHYECKAS JUCCOIALIHS. 07.04 bubnunorexa LIOK
o https://m.eds00.ru/00ada342
55 OCHOBHBIE TIOJIOKEHUST TEOPUHT 09.04. bubnmnorexa [JOK

BHCKTpOHHTH‘{CCKOﬁ JAucCColranu.

https://m.edsoo.ru/00ada6bc
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Honnble ypaBHEHHUS.

bubnunoreka LIOK

14.04.

o https://m.edsoo.ru/00ada824

57 Kucnors! B cBere TO/], 16.04 bubnmnoreka HOK
Ki1accu(UKalys U CBOMCTBA. o https://m.edsoo.ru/00ada96e

58 OcHoBanus B ceete TO/, 21.04 bubmuorexa [IOK
KJaccu(uKalus, CBONCTBA. o https://m.edso0.ru/00adaab8

59 Oxcuipl, kaccu(uKanus 1 CBOMCTBA. 53.04 bubnmnoreka HOK

o https://m.edsoo.ru/00adac34

60 Comnu B cBetre TOJI, u ux cBOiCTBA. 28.04 bubnunoreka LIOK

o https://m.edsoo.ru/00adaab8

61 Ypoxk — koHpepeHIus «I'eHeTnYecKas 2001 Bu6uorexa IJOK
CBASL MEHULY Kilaccamit o https://m.edsoo.ru/00adaab9
HEOPraHMYECKUX BEIIECTBY.

62 OKHUCIIUTENBHO - BOCCTAHOBUTEIBHBIC 05.05 Bu6mmoreka [JOK
peaKium. o https://m.edsoo.ru/00adae28

63 O606IEIGHI/IC u CHCéiMaTI/ISaLII/I}I 0708 Bu6nuorexa [IOK
SHAMHIT TIO TEME (RJIACCRL o https://m.eds00.ru/00adb076
HEOPraHMYECKUX COCTUHEHUI.

64 Konrtponsnas padora Ne 4 "KuJ}'aCCLI 08 BuGmnorexa [TOK
HCOPTAHICCIIX COCHEHIH o https://m.eds00.ru/00adb076
Htoroseii Tecr.

65 [Tpaktuyeckas padora Ne6.Monnble 14.05 bubmmnoreka HOK
peaKInm. o https://m.edso0.ru/00adb486

65 [TpakTuyeckas pabora Ne7. yCJ‘IO]iI/I}I 1908 Bu6morexa LOK
HMPOTCKAHHA XUMHUHCCIHIX peaiiiau 10 o https://m.edsoo.ru/00adb33c
KOHIIA..

[IpakTuueckas padora Ne§. ColicTBa bu6muoreka [JOK

67 . . 21.05.

KHCJIOT, OCHOBAHHUM, COJICH. https://m.edsoo.ru/00ad9ch2

68 [IpakTuueckas padora Ne9. Perenue 26.05. bu6muoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a/1a4

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
[MepBUYHBIN MHCTPYKTaX.
XapakTepucTimka XMMUYECKOro anemMeHTa bubmmorexa LIOK
1 N 1 02.09
MO €ero MorioXXeHWo B Nepuoanyeckon https://m.edsoo.ru/00adb59e
cucTeme.
XapakTepucTimka XMMUYECKOro afieMeHTa Bubmiorexa [TOK
2 MO KUCNOTHO-OCHOBHbLIM CBOMCTBaM. 1 04.09. hitos://m.ed 100adbBb6
AMdOTEpHbIE OKCUBI U TMAPOKCUABI. ttps://m.eds00.ru/00a
Mepuogmnyecknin 3akoH n Nepuogudeckas Bu6mmorexa [IOK
3 cuctema xmmmyeckmnx anemeHtos .M. 1 09.09. httos://m.ed 100adb7e2
MeHneneesa. ttps://m.edsoo.ru/00adb7e
4 BbinonHeHne ynpaxxHeHn no y4ebHuKy. 1 11.009. Bubimorexa LIOK
PeleHue 3agau. https://m.edsoo.ru/00adbac6
5 CrapTtoBas pabora. 1 16.09.
6 Xumunyeckue peakumm. CKopocTb 1 18.09. bubsmorexa LIOK
XMMUYECKON peakuum. https://m.edsoo.ru/00adbcb0
7 1 23.00. bubmuoreka [IOK
KatanusaTopsl 1 kKaTanms. https://m.edsoo.ru/00adbe9a
8 BbinonHeHune ynpaxHeHun. PelueHune 1 25.09. brbnmorexa LHOK
3agau. https://m.edsoo.ru/00adc28c
O6o0bwatowmin ypok no teme «O6Lwas Bu6mmotexa [IOK
9 XapaKTepucTUKa XMMUYECKUX 3NIeMEeHTOB 1 30.09. httns://m.ed 100adcad
Y XMMUYECKMX peaKLnn» ttps.//m.edsoo.ru/00adcade
KoHTponbHasa pabota Ne1 no teme Bu6moreka LIOK
10 «OBLast xapakTepucTUKa XMMUYECKNX 1 1 1 02.10. https://m.ed 1 {00adcd
3IIEMEHTOB U XMMUYECKMX PeaKLm». ttps://m.edso0.ru/00adcd68
11 Ypok- koHpepeHumsa «Bek medHbIn, 1 07.10. bubnmoreka [IOK

OpPOH30BbLIN, XKENE3HbIN».

https://m.edsoo.ru/00add448
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lMonoxeHne aneMeHToB-MeTannos B

12 Mepuoaunyeckoi cucteme . U. 09.10 bubnmoreka [IOK
MeHaeneeBa 1 0COBEHHOCTU CTPOEHNS o https://m.edsoo.ru/00add5d8
UX aTOMOB.
13 14.10 bubnuorexa [JOK
dusmnyeckme cBONCTBa METANIIOB. o https://m.edsoo.ru/00add8b2
14 16.10 bub6nmoreka [IOK
Cnnassl. o https://m.edso0.ru/00add9d4
15 21.10 bub6numoreka [IOK
XUMMYecKue CBOICTBa MeTanmnoB o https://m.edsoo.ru/00addd12
16 23.10 bubmuoreka [{OK
MonyyeHve MeTanmnos. o https://m.edsoo.ru/00addbfa
17 PelleHre pacyeTHbIX 3a/1a4 C NOHSATMEM 06.11. Bubmuorexa IIOK
maccoBasi oNs BbIXo4a NPoAyKTa https://m.edsoo.ru/00addecO
18 Ypok — uccneposanue «Kopposus 11.11. Bubimorexa LIOK
MeTarnnos» https://m.edsoo.ru/00addfe2
19 LlenoyHble meTannbl: obLias 13.11. bubmorexa LOK
XapakTepucTuka https://m.edsoo.ru/00ade104
20 18.11 bubnuoreka [{OK
CoeanHeHNs! LeoYHbIX MeTanos o https://m.edsoo.ru/00ade348
21 50.11 bubnuoreka [{OK
LLlero4yHo3eMenbHble MeTanmbl. o https://m.edso0.ru/00ade488
22 5511 bubnuoreka [{OK
Ypok- nccnegosaHme «ArOMUHUNY. o https://m.edsoo.ru/00ade64a
23 9711 bubmuoreka [{OK
CoeaVHeHNs antoMUHUS. o https://m.edsoo.ru/00ade64a
24 02.12 bubnuotexa [JOK
YKeneso. o https://m.eds00.ru/00ade802
CoeauHeHus xenesa +2,+3 ux
25 KayecTBeHHOe orpeaeneHue. 04.12. Bubmuorexa IOK

"eHeTu4veckne pagel Fe +2 n Fe +3.

https://m.edsoo.ru/00adea28
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bubnunoreka LIOK

26 09.12.
MoaroToBka K KOHTPOMbHOM paboTe. https://m.edsoo.ru/00adec8a
27 KoHTponbHas pa6ota Ne2 no Teme 11.12. brbsmorexa LIOK
«MeTannb!". https://m.edsoo.ru/00adec8a
MpakTnyeckas padota Ne1
28 "OcyLecTBneHNe LENoYKN XMMUYECKMX 16.12. Bubmorexa HOK
NpeBpaLLeHmii MeTanmnos ", https://m.edsoo.ru/00adeea6
29 MpakTnyeckasn pabota Ne2 "MMony4veHue un 18.12. brbmorexa LIOK
CBOWICTBA COEAVMHEHMUI MeTanmos". https://m.edsoo.ru/00adf004
MpakTnyeckasa paborta Ne3 "PelueHne
30 aKcnepemeHTanbHbIX 3a4a4 Ha 23.12. Bubmorexa HOK
pacrosHaHue 1 nosyyeHue BeLlecTs". https://m.eds00.ru/00adf180
31 Ypok- koHepeHums «ObLias 25.12. Bubimorexa LIOK
XapaKTepucTMKa HemeTarnnos» https://m.edsoo.ru/00adf306
32 MoBTOPHBIN MHCTPYKTax no TB. 13.01. Bubimorexa LIOK
Bogopog. https://m.edsoo0.ru/00adf518
33 Ypok- koHcpepeHuua «Bopa. Boga B 15.01. Bubmiorexa LIOK
XU3HW YenoBekay. https://m.edsoo.ru/00adf68a
34 20.01 bubmuoreka [{OK
FanoreHsl. o https://m.edsoo.ru/00adfc20
35 29 01 bubnuoreka [{OK
CoeaMHEHs ranoreHoB. R https://m.edsoo.ru/00adfd9c
36 Ypok- BUKTOpUHa «4TO 4 3Hat0 0 27.01. bubmmorexa LIOK
kucnopoge?» https://m.edsoo.ru/00adfebe
37 29.01 bubnuotexa [JOK
Cepa. S https://m.eds00.ru/00ae006¢c
38 03.02 bubnuotexa [JOK
CoefyHeHus cepbil. R https://m.edso0.ru/00ae027e
39 Ypok- nyTeluectaue «onyyeHne cepHoit 05.02. brbmiotexa LIOK

KUCNOTbI» .

https://m.edsoo.ru/00ae054e
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bubnunoreka LIOK

40 10.02.
AsoT. https://m.edsoo.ru/00ae080a
a1 12.0. bu6nuoreka [IOK
AMMMAK 1 ero coenHeHus. https://m.edsoo.ru/00ae0bf2
42 17.0. bub6nmoreka [IOK
Conv aMmoHus https://m.edsoo.ru/00ae0e18
43 19.09. bub6nmoreka [IOK
Okcuabl asoTa https://m.edsoo.ru/00ael103e
a4 24.02. bubnuorexa [{OK
A30THas kucnoTa. https://m.edso0.ru/00ae1156
45 Ypok —nytewectsue «llonyyeHne 26.02. Bubmuorexa IIOK
Q30THOW KMUCIOTbI». https://m.edso0.ru/00ae1156
46 03.03. bubnnorexa [IOK
docdop v ero coeanHeHus. https://m.edsoo.ru/00ael1278
47 05.03. bubnnorexa [IOK
Yrnepog. https://m.edsoo.ru/00ael4b?2
48 10.03. bubmuoreka [{OK
Oxkcuabl yrnepoga. https://m.edsoo.ru/00ae14b2
Ypok- nccrnegoBaHve «YronbHas Bu6miorexa LOK
49 Kucnota n eé conn. XXecTkocTb BOAbl U 12.03. htips:
Crocobbl €€ yCTpaHeHNsI». ttps://m.edsoo.ru/00ael5e8
50 17.03. bubnuoreka [{OK
KpeMHuiA. https://m.edso0.ru/00ae15e8
51 CoeanHeHNs KpeMHUS. 19.03.
52 Ypok-nyTewectane «CunukarHas 31.03. bubmorexa HOK
NPOMBbILLIIEHHOCTbY. https://m.edso0.ru/00ae1886
53 Ypok-BUKTOpUHA « «HemeTanmnbl». 02.04. bubmorexa [JOK

MoaroToBKa K KOHTpOJSibHOW paborTe.

https://m.edsoo.ru/00aelae8
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bubnunoreka LIOK

54 KoHTponbHasa pabota Ne3 no teme 07.04.
"HemeTanns!". https://m.edsoo.ru/00aelc64
MpakTuyeckas pabota Ne4 "PelueHune Bub6suorexa IIOK

55 aKcrnepuMeHTarnbHbIX 3a4a4 No Teme 09.04. httos://m.ed / 1c64
«rlop'rpynna chnopop‘a»"_ ttDS M.edas00.ru Ooae C6
MpakTuyeckas pabota Ne5 "PelieHune Bub6suorexa IIOK

56 3KCnepuMeHTanbHbIX 3agady no Teme 14.04. httos-//m.ed 100261d86
«Moarpynnbl asoTta 1 yrnepoaa»". ps.//m.edso0.ru/blae

57 MpakTnyeckas pabota Ne6 "Mony4veHwe, 16.04. brbsmorexa LIOK
cobupaHu1e 1 pacno3HaBaHue rasos". https://m.edso00.ru/00ae35e6

58 Ypok- kKoHbepeHuus «MNepuogndeckas 21.04.
cuctema .. MengeneeBa»

59 BbinonHeHue ynpaxHeHui. PelueHne 23.04. Bubimorexa LIOK
3agau. https://m.edsoo.ru/00ae3de8

60 OnekTpooTpuuatensHocTb. CTeneHs 28.04. Bubimorexa LIOK
okucnenus. CTpoeHve BeLlecTsa. https://m.edso0.ru/00ae1750

61 Knaccudmkaumst XuMmMYeCKUx peakumni. 30.04
CKOpOCTb XMMNYECKOW peaKkLuu. T

62 Ypok — 0606LieHne «MapadoH 3agayy. 05.05.
Avccoumaumns anekTponMToB B BOOHbIX Bu6moreka [[OK

63 pacTBopax. MoHHble ypaBHeHUs: 07.05. https://m.ed 10086350
peakLuit. ttps://m.edsoo.ru/00ae

64 OkucnuTenbHO-BOCCTaHOBUTESbHbIE 12.05. brbmorexa LIOK
peakLmu. https://m.edsoo.ru/00ae4270

65 HeopraHuyeckue BellecTBa, Ux 14.05. bubnmoreka [IOK
HOMEHKIaTypa 1 KnaccudmkaLus. https://m.edso0.ru/00ae4270
O606LLEeHNe 3HaHWI 3a KypC OCHOBHOW

66 wKonbl. KoHTponbHas pabota Ned. 19.05 bubnuorexa [IOK
NTOroBbIi TECT 3a KypC OCHOBHOW LLKOJbI R https://m.eds00.ru/00ae0d0a
Ypok- KoH(pbepeHumnsa «XapakTepHble Bu6miorexa IIOK

67 XUMUYECKMEe CBONCTBA HEOPraHUYeCKMX 21.05.

BeLlecCTB».

https://m.edsoo.ru/00adb33c
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bubnunoreka LIOK
68 1 26.05.
Ypok — 0606LeHe «MapadoH 3agay» https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YYEBHO-METOANYECKOE OBECIMEYEHUE OEPA3OBATE/IbHOIO NPOLLECCA OBA3ATE/IbHbIE
YYEEHbIE MATEPUANDI ANA YYEHUKA Xumuna. 8 knacc/TabpuensH O.C., Octpoymos WU.T., Chaakos
C.A., AKumoHepHoe obuectso «M3aaTtenbctso «MpocselteHney; Xumua. 9 knacc/FabpuensH O.C.,
Octpoymos W.T., Chagkos C.A., AKumoHepHoe obuwectBo «M3aatenbctso «lpocselleHme;
METOANYECKNE MATEPUANBI ONA YYUTENA NprumepHan ocHoBHas obpasoBaTesibHasA nporpamma
OCHOBHOTO 06uLero obpasosaHua LUPPOBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU

MHTEPHET https://content.edsoo.ru/case/subject/10

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

Xumus. 8 knacc/I'adpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKHOHEpHOE 00IIECTBO
«M3narensctBO «lIpocremenney»; Xumus. 8§ kinace/I"abpuensa O.C., Octpoymos U.T.,
Crnanxos C.A., AkunonepHoe o6mectBo «M3natenbctBo «IIpocBemeHuey;

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Pabouas nporpamMmma OCHOBHOT'O O6IJ_I€1"O O6pa30BaHI/IH M0 XMMHHU. ba3oBhIi YPOBCHbB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://content.edsoo.ru/case/subject/10

bubmuoteka I{OK https://m.edsoo.ru/00ad9ch2

MATEPHAJIBHO-TEXHUYECKOE OCHAIIIEHUE OBPA3OBATEJIbHOM
JAEATEJBHOCTMU,

HEOBXOJIMUMOE UISA PEAJIMBALIUA ®I"OC OO0

XUmua

MaTepunanbHO-TEXHUYECKOro obGecnevyeHus

HanmeHoBaHMe 06BLEKTOB U CpeacTB KonunuyectBo ®dopma



https://content.edsoo.ru/case/subject/10
https://content.edsoo.ru/case/subject/10
https://m.edsoo.ru/00ad9cb2

(B-
oymaxHbIn, D -
3NEeKTPOHHbIN)

1. BUBJIMOTEYHbIA ®OHA (KHUFOMEYATHASA NPOAYKLNA)
1.1. | ®epepanbHbin 3akoH «O6 obpasoBaHun B Poccuiickon deagepaumm» (C 1 9
nameHeHnsimm ot 29.06.2015r.)
1.2. | ®IrOC 00O (Mpukas MnHobpHayku PP ot 17 aekabpsa 2010 Ne 1897 1 3
«O6 yTBepxaeHun degepanbHOro rocyaapcTBEHHOrO 06pa3oBaTENbLHOMO
CcTaHgapTa OCHOBHOro obuiero obpasoBaHusy)
1.3. | ®enepanbHbI KOMNOHEHT rocyAapCTBEHHOro ob6pasoBaTensLHOroO 1 iC)
ctaHgapTta (yrBepxaeH npukazom Ne 1089 ot 05.03.2004r.
MwuHuctepcTBa obpasoBaHusa PO)
1.4. | MNMpumepHasa ocHoBHast obpasoBaTtenbHaga nporpamma OO0 1 3
(c nameHeHnsimm ot 08.04.2015r.)
1.5. | OcHoBHas obpasoBaTernbHasi NporpamMmma OCHOBHOIo obLero 1 iC)
obpasoBaHuss MAQY COLU Ne 17 ¢ usydeHmeM oTAernbHbIX NPeaMETOB
(npukas Ne170-o ot 31.08.2015 1.)
1.6. | Pabo4yas nporpaMmma OCHOBHOro obLero obpasoBaHu1si N0 XMMMUK 1 3
2. NEYATHbLIE NOCOBUA
2.1. | MNpaBuna TexHukn 6esonacHocTn 1 b
2.2. | MNepuogmnyeckas cuctema xmmmieckmnx anemeHtoB [./. MeHgeneesa 1 b
2.3. | PacTtBopuMOCTb CONnen, KUCNOT U OCHOBaHUN B BoAE 1 b
2.4. | XvMnyeckue CBOMCTBa MeTansnos 1 b
2.5 | lNpaBnna noBegeHWs y4awmuxcs B KabmHeTe xmumun. 1 B
2.6. | MNpaBuna noBegeHus yyalumxcs B kabuHeTte xumunm (ona nabopaTopHbIX 1 b
pabor).
2.7. | Anroputm onucaHusi peakumi 1 b
2.8. | AnlropuTm onucaHus CBOMCTB aNieMeHTa no nonoxeHuto B NCX3 1 b
2.9. | NameHeHue uBeTa MHOUKaTOpa B pa3fnuYHbIX cpeaax. 1 b
2.10. | O6oOLeHne cBeaeHWI O rpynnax yrnesoopoaos 1 b
2.11. | BNEeKTPOXMMMNYECKUIN PSA HaNPSXKEHUIN MeTansos 1 B
2.12. | KoMnnekT nopTpeToB yYeHbIX-XMMUKOB 1 b
2.13. | Cepusa Tabnumy No HEOPraHNYECKOM XMMMUK 1 B
2.14. | Cepus Tabnmy, No opraHUYECcKoOn XMmMmum 1 b
2.15. | Cepus Tabnmy, N0 XMMUYECKUM NPOU3BOACTBAM 1 b
2.16. | Xumus. 8 kn.: KOHTponbHbIE 1 NPOBEPOYHbIE paboThl k y4ebHuky O. C. 1 b
abpuensHa «Xumus. 8» / O. C. MabpuensH, . H. BepeskuH, A. A.
Ywakosa un gp. - M.: [lpocpa, 2007.
2.17. | Xumus. 9 kn.: KOHTponbHbIE 1 NpoBepoYHble paboThl Kk y4ebHuky O. C. 1 b
abpuensHa «Xumus. 9» / O. C. lNabpuensH, IN. H. BepeskuH, A. A.
Ywakosa v gp. - M.: fipoda, 2010.
2.18. | lNabpuensH O. C., BockobowHukosa H. M., Awykosa A. B. HactonbHas 1 b
KHUra yuutens. Xmmus. 8 kn.; Metoguyeckoe nocobue. - M.: [lpoda,
2011.
2.19. | abpuensH O. C., OctpoymoB W. I'. HacTonbHas kHura yuntens. Xumus. 1 b
9 kn.: MeTtoagunyeckoe nocobue. - M.: ipoda, 2007.
2.20. | MabpuensH O. C., AwykoBa A. B. Pabouas TeTpaab. 8 kn. K yuebHuky O. iC)

C. MabpuensHa «Xumus. 8.» - M.: Ipoda, 2008.




2.21. | labpuensH O. C., Awykosa A. B. Paboyas tetpagb. 9 kn. K y4ebHuky O.
C. MabpuensaHa «Xumus. 9». — M.: Apodpa, 2008.

2.22. | labpmenmn O. C., AwykoBa A. B. TeTpaab Ansi nabopaTopHbIX OMbLITOB U
npakTuyeckmx pabort. 8 kn. K yyebHuky O. C. NabpuensHa «Xumus. 8
knaccy». M.: [lpocpa, 2008.

2.23. | MabpuensH O. C.. Awykosa A. B. TeTpagb ana nabopaTtopHbIX ONbITOB U
npaktudeckmx pabort. 9 kn. K yuebruky O. C. [abpuensHa «Xumus. 9
knaccy». M.: [lpoda, 2008.

3. MHO®OPMALUNOHHO-KOMMYHUKALMUOHHBLIE CPEACTBA

3.1. | UndpoBble KOMNOHEHTBI y4EH6HO-METOANYECKUX KOMMIIEKCOB MO BCEM
pasgenam Kypca
XUMUU
http://school-collection.edu.ru/catalog/
https://learningapps.org/
https://ru.wikipedia.org/
https://lib.dnevnik.ru/
http://www.yaklass.ru/
http://arch.rgdb.ru/xmlui/browse?type=title

3.2. | 3agayHuk (umdpoBas 6a3a gaHHbIX ANS cO34aHMs TEMaTUYECKNX U
UTOrOBbIX PA3HOYPOBHEBbLIX TPEHUPOBOYHBIX Y MPOBEPOYHbIX
MaTepuanoB Afs opraHn3aummn (poHTanbLHON 1 MHAMBUAYaNbHOW
paboTbl).

3.3. | LUudposbie obpasoBaTenbHble pecypchl MO KypCy XUMUK:

e Llndposas 6a3a Buaeo. Xumus. MIHCTUTYT HOBbIX TEXHOMOMNA.

o BunbnmoTeka aneKkTPOHHbLIX HArNsgAHbIX nocobun. Xumusa 8-11
knacc

e Penetntop no xumun. Penetutopel Kupnnna n Medoaus .
«Kupunn n Medoaniny.

e  Xumunsa gns Bcex. Obyyatowme sHumknoneguun. O6was n
HeopraHuyeckas xumus.. PHMNO «Pocyunpnbop», AO «MHTOC».

e Xumuna gnsa Bcex. Obyyatowme aHumknonegmu. OpraHnyeckas
xumuns. YnpaxHeHus PHIMO «Pocyunpubop», AO «MHTOCH».

e Camoyuutenb. Xumuns ans scex — XXI. PewweHune 3agay.1C-
ObpasoBaTenbHas konnekumsi. 8-11 knacc. HeopraHnyeckas un
opraHumyeckas XMMmus

o Kypc «OTkpbITasg xumns»
e XumMnyeckas SHUMKIoneans
e 1C:Penetutop. Xumus.

e BwupTtyanbHas wkona Kupunna n Medoams . Ypokn Xumnu.
«Knpunn n Medogunx». 8-9 knacc.

e OGpasoBaTenbHas konnekumsl. O6Las 1 HeopraHuyeckas
xumusi. 8-9 knaccel. Mapl'TY, Jlabopatopus cuctem
MynbTUMeauna.

o HoBasa wkona. Xumus. «Lnapranku gna ctapweKknacCHUKoB», 9-
11 knaccbl.

e 1C. NosHaBaTenbHas konnekums. JlabopaTopus 300pOBbSI.

e https://lwww.cas.org/. Xummndeckun abCcTpakTHbI CEPBUC.
CuyeTuuK BeLLecTB.

o http://www.xumuk.ru/. Xummnueckne cepsucbl. baza 3HaHui.




e http://biography-peoples.ru/. Buorpaduv 3HaMmeHUTLIX NOAEN.
e http://www.galileo-tv.ru/. lanuneo

e http://postnauka.ru/. IHTEpHET-NPOEKT O COBPEMEHHON
dyHOAMEHTanNbHON Hayke.

e http://tablica-mendeleeva.ru/. NMepuognyeckas cuctema
XUMNYECKUX 3NTEMEHTOB C NCTOPUYECKUMIU CrnpaBKaMu.

e http://pt.kle.cz/ru_RU/index.html .lMeproamnyeckas cncrema
XUMWUYECKMX 3NIEMEHTOB — OHMNawH. http://

e e-science.ru I'IopTan €CTECTBEHHbIX HaYK.

e http://elementy.ru/. OnemeHTbl. CanT cCOAePXMUT Kak nuTepaTypy
Mo Hay4YHOW TemaTuke, OOLUMPHYIO SHLMKNONEANIO HayyHbIX
TEPMUVHOB, TaK N MHTEPaKTUBHYIO YacTb — nekuuu, 6noru,
obcyxaeHusi, aHOHCbl Hay4HbIX dhecTmBanew, KHUKHbIV Knyo,
0630p HOBOCTEWN HayKun 1 NONYNSAPHbLIX Hay4YHbIX Npo6rem.

e http://interneturok.ru/ InternetUrok.ru. NpodeccuoHansHo
3anuncaHHble BUOEOYPOKU MO LIKOSMbHBIM NpeameTam.

e http://nscience.ru. EctectBo3HaHue 2.0.

e http://www.nkj.ru/. 3nekTpoHHasi Bepcus xypHana «Hayka u
XKN3HbY»

e http://znaniya-sila.narod.ru/ . 3HaHns-cuna. [nsa Tex, KTo
WHTepecyeTcs npobnemamy COBpeMeHHOW hyHAaMEeHTanbHOM
HayKw.

e http://www.chemistry.ssu.samara.ru/. OpraHunyeckas xMmusi.
NHTepakTUBHbIN MynbTuMeamna y4ebHuK. YuebHuk cogepxmT
rpadgumyeckne nnncTpauun, aHumaummn, BUpTyanbHble MOAENW,
uHTepakTueHble flash-nnnoctpauun, BUAEOAEMOHCTPaLIMN,
XMMUYECKMe Urpbl-TPeHaXepbl, KOHTPOMbHbIE BOMPOCHI, 3a4a4u u
ynpakHeHusi, TeCTOBble 3agaHuns

3.4. | Obwenonb3oBaTenbckue LnugpoBble MHCTPYMEHTbI y4ebHON 1
OeATenbHOCTU (TEKCTOBbIN
penakTop, pefakTop co3daHusi npe3eHTaumi, cuctema obpaboTkm u
npeacTaBneHus
MacCMBOB YMCMOBbIX AaHHbIX)
4, 9KPAHHO-3BYKOBbIE MOCOBUA
4.1. | KomnnekTt BngeodunbMoB no HeopraHNM4yeckon Xxmmmm (no Bcem a
pasgenam kKypca)
4.2. | Komnnekt BugeodunsmMoB MO OpraHn4eckon XxmumMuu (no Bcem pasgenam a
Kypca)
4.3. | OnekTpoHHOE NpurnoxeHue K y4ebHuky O. C. MabpuensaHa «Xumus. 8 a
Knaccy
4.4. | OnekTpoHHoe npunoxeHue K y4ebHuky O. C. NabpuensaHa «Xumus. 9 a
Knacc»
5. TEXHUWYECKUE CPEOCTBA OBYYEHUA
5.1. | VIHTepakTnBHas gocka Smart — gocka nHB. Homep 1101042471 1
5.2. | MNpoekTop Ha kpoHwTerHe EIKE LC-XIP 2000 1
5.3. | Komnbtotep C-2DE2200, uHB. Ne 1101042649 1
5.4. | MNpuHTtep HP Laserjet 100 color MRP V175a 1
6. YYEBHO-NMPAKTUYECKOE U YYEBHO-JTIABOPATOPHOE

OBOPYAOBAHUE




6.1.

Mpubopsl, Habopbl Nocyabl U TabopaTopHbIX NPUHAANEXHOCTEN ANs
XUMUYECKOro aKcrnepumeHTa obLuero HasHavyeHus

LWkadb BbITSXHOWM

Annapar (ycTaHoBKa) AN AUCTUNNAUMM Boabl

Bechl

HarpeBaTtenbHble NprMbopbl (CNMPTOBKA)

=1 = T =

6.2.

J[leMoHCTpaLuunoHHble Npubopbl, HaGopbl Nocyabl M NabopaTopPHbIX
NPUHaANEeXHOCTEN AN XMMUYECKOro 3KCneprMeHTa obLlero HasHavyeHust

Ha60p nocynbl n FIpVIHaLlHe)l(HOCTEVI ana JeMOHCTPAaUMOHHbIX OMNbITOB MO
XUMnUmn

o

LTaTB AN AEMOHCTPALMOHHLIX NPOBUPOK
nx-21

LUtatue metannunyeckun LUNB

Habop dnakoHos (250 — 300 mn Ang xpaHeHus1 pacTBOPOB peaKTUBOB)

==

6.3.

KomnnekTtbl ans na6opaToprlx ONbITOB N NPaKTU4YeCKnNX 3aHATWI MO
XMMumn

Ha6op nocynbl n FlpI/IHaD,J'Ie)KHOCTeVI ana ydeHn4eCcKoro akcnepumeHTta

Habop cknsHok (hnakoHOB) ANst XxpaHeHWs pacTBOPOB PeaKTUBOB

Ha6op npubopok (MX-14, MX-16)

LWraTtmnebl ans npobupok

CnunpToBKM

R R R R R

MOJOENN

Habop kpuctannmyeckmx peLeTok

Ha6op anda mogenmpoBaHunAa CTpoeHUA BELLECTB

==

HATYPAJIbHbIE OB BEKTbI U KOJNINEKLUWA

AntoMUHUNn

BonokHa

KameHHbIV yronb 1 npoaykTbl ero nepepaboTku

Kayuyk

MeTannbl 1 cnnasbl

MuHepanb! 1 ropHble NOPoAbI

HedTb 1 BaxHelwwMe NPOAYKTLI ee nepepaboTku

MnacTmaccsl

Crekrio

YyryH n ctanb

= N = = = = = i = I = = i =

PEAKTUBDI

Ha6op Ne 1 OC «Kncnotbi»
KucnoTta cepHas
Kucnota congaHasa

Habop Ne 2 OC «Kucnotbi»
Kucrnora asoTHas
KucnoTta opTtodocdopHast

Habop Ne 3 OC «I'magpokcuapbl»
Ammmak 25%-Hbin
Bapus rugpokeng
Kanus rmgpokeua




Kanbums rugpokeung
Hatpua rugpokecma

Habop Ne 4 OC «Okcmabl MeTanmoB»
AnOMUHUSA oKkeng

Bbapus okcua

*Kenesa (IIl) okeng

Kanbumns okeng

Marnus okcung

Megawm (Il) okeuna (rpaHynbl)

Meaw (1) okecma (NnopoLok)

LinHka okeng

Habop Ne 5 OC «MeTtannbi»
ANIOMUHWUIA (rpaHyIbl)
ANOMUHUIA (NOPOLLIOK)

Keneso BoccTaHoBN. (MOPOLLIOK)
MarHuii (nopoLuok)

Marnui (neHTa)

Megab (rpaHynbl, ONunkm)

LmHk (rpanynbl)

LIMHK (nopoLuok)

OnoBo (rpaHynbl)

Habop Ne 6 OC «LLleno4yHbie 1
LLeNoYHO3EeMENbHbIE MeTansbl»
Kanbunni

Tutuin

Hatpun

Habop Ne 7 OC «OrHeonacHble BellecTBa»
Cepa (nopoLuok)
docdopa (V) okeug

Habop Ne 8 OC «l"anoreHbi»
Bpom
Won

Habop Ne 9 OC «l"anoreHnabi»
AntomMuHKUA xnopug
AMMOHUA xropua,
Bapusa xnopuga
XKenesa (Ill) xnopua
Kanusa nogua

Kanus xnopua
Kanbums xnopua
JTntna xnopwug
MarHusa xnopug
Megawm (Il) xnopug
Hatpus 6pomung
Hatpusa dpropua




Hatpwua xnopug
LinHka xnopug

Habop Ne 10 OC «Cynbdatbl. CynbduThbl.
Cynbcuabi»

AntoMmuHng cynocat

AMMOHUA cynbdpat

XKenesa (Il) cynbcpuma

Kenesa (II) cynbdaT 7-mMu BOAHLIN
Kanusa cynbdar

KoGonbTa (1) cynbdar

MarHus cynbdart

Meaw (ll) cynbdpat 6e3BogHbIN
Meaw (ll) cynbdat 5-Tn BOAHLIN
HaTpwusa cynbduma

Hatpwua cynbcut

HaTpwusa cynbdat

Hatpwua rmgpocynbdaTt

Hukens cynbdar

HaTpwus rugpokapboHat

Ha6op Ne 11 OC «KapboHaTbI»
AMMOHUA kapboHaT

Kanus kapboHart (noTawu)
Megawm (ll) kapboHaT ocHOBHOM
Hatpus kapboHaT

Hatpus rugpokapboHar

Ha6op Ne 12 OC «®ocdatbl. CunukaTbi»

Kanua moHorngpooptodocdar (kanmmn pochopHOKMCBIN
ABYyX3aMeLLeHHbIN)

HaTtpua cunukat 9-T1 BOOHbIN
HaTtpua optodocdaT TpexsameLleHHbIN
HaTpwusa gurngpodocdat (HaTpun pochOopHOKUCBIN OQHO3aMELLEHHbIN)

Habop Ne 13 OC «AueTtaTbl. PogaHuabl.

CoepnuHeHus xenesay.

Kanua auetar

Kanua deppo(ll) rekcaunanmng (kanum xxenesmctocuHepoanCTbIn)
Kanusa deppo (lll) rekcaumoHna (kanui xxene3ocUHepoancCTbIn )
Kanus poganug

Hatpua auetat

CeuHua aueTaT

Habop Ne 14 OC «CoeguHeHust MapraHua»
MapraHua (V) okcug

MapraHua (Il) cynegaTt

MapraHua xmopwug

Ha6op Ne 15 OC «CoeaunHeHns xpoma»
AMMOHUA anxpomar




Kanns guxpomat
Kanusa xpomat
Xpoma (1) xnopug 6-T1 BoOHbIN

Ha6op Ne 16 OC «Hutpatbi»
ANOMUHUA HUTpaT
AMMOHUA HUTpaT

Kanus Hutpar

Kanbums Hutpar

Megawm (Il) Hutpat

Hatpua Hutpat

Cepebpa HuTpar

Ha6op Ne 17 OC «/HankaTopbI»
Jlakmonp,

MeTunosbIi OpaHXeBbin
deHondTanemH

Hab6op Ne 18 OC «MuHepanbHble yoobpeHusi»
AmmModoc

Kapbamug

HatpueBas cenutpa

Kanbuuesas cenutpa

KanunHas cenutpa

Cynbdat ammoHust

CynepdoccaT rpaHynMpoBaHHbIN
CynepdboccaT ABOVHOM rpaHyMpoBaHHbIN
docthopuTHaa Myka







