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1. HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha ocHOBE ¢eepaibHON paboueil MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepammm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenue xumuu:

- CHOCOOCTBYET peaJM3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIITMOHAIBLHON I'PAMOTHOCTH;

- BHOCHUT BKJIaJ B (D)OPMHUPOBAHUE MBINIJICHUS W TBOPUYECKUX CIOCOOHOCTEMH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM €SI TETbHOCTH;

- 3HaKOMUT CO CHeHU(GUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOIINXCS;
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- CTIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpaKeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATHU
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 CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHLMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeacTaBlieHUd 00 3NEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMUYECKONW COCTABIAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3Y4EeHHBIX YUEOHBIX mpeamMeroB: «Oxpyxkaromuii Mupy, «buonorus. 5-7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TpeaAMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K
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HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUpPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUI U UX MPUMEHEHUH B yU4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYeHHUE MPUOOPEN TaKUE eI, KaK:

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

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIBHON JESATENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaloIllero MHUpa, MCIHOJb3Ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBiIE€HHOCTH JNajbHEHIIero
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraniseT 138 vacos: B 8 kiacce — 70 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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2. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudaeckas hopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel mo Qopmyrnam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKA TTOBAPEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KUCIOPOa.
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TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxkaeHne Bogopoaa B IpUpoJeE,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

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

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3MYecKe U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPENCIEHHOW MACCOBOM IOJIECU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOYEH, N3yUYEHHE B3aUMOICUCTBUS
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okcuna meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KUCIOT C METANIAMH, PEaKIUil
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAMKM XUMUYECKUX diemMeHToB. [lonstue o
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. MenneneeBa. KopoTkonepuoinas u qiuHHonepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUYEeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU HM3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.
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OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaln3, CHUHTE3, KilacCUu(UKaIMsa, TMEePUOJUIHOCTh, HaOIO/ICHNUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJICKYJa, AJICKTPUYCCKUU 3apsili, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUECKHE BEIUYWHBI, CIUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE IOPOIBI, TIOJIE3HBIC
UCKOTIaeMBbI€, TOIUTMBO, BOJTHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KNS, KAIBIUA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOXKEHUEM DJJEMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BelIeCcTBAa: BHJBI XUMHUYECKOW CBS3M. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOpPraHMYECKHX BELIECTB. XMUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakluuid Mo pa3auvyHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIIOBOMY 3((eKTy, Mo
U3MEHEHHUIO CTETEeHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe O TOMOre€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTb XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIIBHON peakuu. CocraBnenue YpPaBHEHUMN

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUii ¢  HCIOJIb30BAaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.
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Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AUCCOLMALIMM BELIECTB C PA3JMYHBIMU BHJAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOLUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmasa), CI0KHBIX BEIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEO MATEPUAIOB), ITPOBEACHHUE OIIBITOB, WILIIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMNil (FOpEHUE, pEeaKIuu pas3lIoKeHUs,
COCUMHEHMSI), pAaclO3HABaHME HEOPraHMYECKUX  BELIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MYECKUue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BakHel e XI0puasl U UX HAXO0XKICHHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEeaklUu, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIOLEl Cpelbl COCAUHEHUSMH cepbl (KHUCIOTHBIE AOXKIW, 3arpsS3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.

[okymeHT co3aaH B anektpoHHoi chopme. Ne OO0 PIN Xumus ot 31.08.2024. UcnonHutens: Benosa C.B. r'BﬂEKTPOHHbIﬁ
CtpaHunua 9 n3 42. CtpaHnua cosgaHa: 31.08.2024 16:34 =¥ TATAPCTAH



OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyroopor a3ora B mpupojae. AMMUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOMcTBa (0OIME Kak TMPEACTaBUTENS Kiacca KHUCIOT U cheruduyueckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue coiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKUE CBOWMCTBA, [JEWCTBUE HA JKUBBIE OPraHU3Mbl, MOJy4YEHUE U
IpPUMEHEHUE. DKOJIOTUYECKUe MpoOiIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTh),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IIPOMBILIJIEHHOCTH. Ba)KHEeNIne CTPOUTEIbHbIE MaTepUallbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB
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X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHbIX yI0oOpeHui, NmolydeHue, coorupanue, pacro3HaBaHUE U U3Y4YEHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIVIEKHUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUS.

MeTaJibl 1 MX COEITMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHWe MIeIOYHBIX METalIOB M HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
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KaJiblusl. BaxkHeiiire coeJuHeHus Kanblus (OKCU/T, TUAPOKCHI, comn). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcH bl U comu xxenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa MOHBI: MarHus, Kb, aTIOMUHMS, ITMHKA, skere3a (1)
u xenesa (III), menu (II), HabGmomeHHMe M omHMCaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3aJay 1o teme «Baxuelme
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.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUeld cpeanl (MpeaenbHasl I0MyCTUMAst
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.
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OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHA: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, TMEepUOJUYHOCTh, HAOIIOACHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaNOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJIINYECKas]
peméTka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPOAbI, IOJE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O
HPEAMETA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3ynbTaTbl OCBOECHHS NPOrpaMMbl  OCHOBHOTO  OOILIEro
0o0pa3oBaHMs JIOCTUTAIOTCS B XOJi€¢ OOy4YeHHs XMMHH B €IMHCTBE YYEOHOW U
BOCIIUTATEIIBHOW JAESITEIIBHOCTH B COOTBETCTBUU C TPAJAWLHMOHHBIMU POCCUMCKHMHU
COLIMOKYJIBTYPHBIMU W JIyXOBHO-HPaBCTBEHHBIMM LICHHOCTSIMU, IIPUHATBIMU B
oOmiecTBe TMpaBWJIaMd M HOpPMaMH TIOBEICHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yUYarOIINXCS.

JIn4HOCTHBIE pe3ynbTaThl OTPaXKaroT TrOTOBHOCTb oOyuaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOM IMO3UTHUBHBIX IEHHOCTHBIX OPUEHTALMHI U pACIIUPEHUE
OIBbITa JACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEJUIO, T[IOHMMAaHWS 3HA4YCHUS XUMHYECKOM HAyKM B JKU3HH
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEPHOM HHpoOpManueil o
MEPENOBbIX JOCTHKEHUAX U OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

OPENCTABICHUS O COLMAJIbHBIX HOpPMax M IPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJIJICKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYIMX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITEIbHOCTU MPU BHITIOJHEHUN YUEOHBIX,
[IO3HABATEJIbHBIX 3a]a4, BBINOJHEHUM XUMUYECKHX OSKCIEPHUMEHTOB, CO3JIaHHUH
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIY B IIpoOIiecce
3TON y4eOHOI AesITeNbHOCTH, TOTOBHOCTH OLIEHUMBATh CBOE MOBEACHHE M MOCTYIKHU
CBOMX TOBApUIIEHN C MO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKHE TMPEJICTABICHUS O BEUIECTBE M XUMHUYECKON pEakKlnH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKH U COCTABJISIOIINE OCHOBY
JUTISI IOHUMAHUsSl CYHIIHOCTH HAay4YHOM KapTHHBI MUpA, MPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPObL, B3aUMOCBS3SX YEJIOBEKA C MPUPOIHOMN CPEIOH,
0 pOJI XMMUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHMM IO
XUMUH, HEOOXOJIUMBbIC sl OOBSICHEHUS HAOII0JaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATENIbHOM, WH(GOPMAIIMOHHOW W YHUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB  CaMOCTOSITEJIbHOM paboThl € Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
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JUTEPATYpPO, JTOCTYIMHBIMH TEXHUYECKHUMH CpPEICTBaMH  MHGOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYeHHI0O M TO3HAHHWIO, JIOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHuUI0, MPOSKTHON U HCCIIEIOBATEIBCKON NeATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS OOYUYCHUS B JaTbHEHUIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 3J10POBbBIO,
YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KW3HHU, OCO3HAHHME TOCIEACTBUN W HENPUATHE
BpEAHBIX  MpUBbIYEK  (YMOTpEeOJIEHUsT ~ alKoroJii, HAPKOTUKOB,  KYpEHHS),
HEO0OXOMMOCTH COOTIOICHUS MTPABUJIT 0€30TTACHOCTH MTPH 0OPAIICHUN C XUMUYECKUMHU
BEIIIECTBAMH B OBITY U PEATbHON KU3HH,

5) Tpy10BOIr0 BOCIMTAHUS:

MHTEPEC K MPAKTUUYECKOMY H3YYEeHHIO mpodeccuil U TpyAa pa3iIudHOro poja,
YBaXXEHHE K TPYAY U pe3ysbTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHUS TIPEAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHBIM BHIOOP MHIUBUIYATIBHOU
TPAGKTOPUM TPOJAOKEHUS OOpa3oBaHMUsI € YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEHIHOU
Mpo(EeCCUOHATIEHON JIEATETbHOCTH U Pa3BUTHSA HEOOXOJIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBATHCS B MTPOPECCUOHATIBHON Cpee;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAHUE LEHHOCTU 3JI0POBOTO H
O0e3zomacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(hU3nYeCKOMY U ICUXUUECKOMY 3I0POBbIO, OCO3HAHHE IIEHHOCTH COOJIFOACHUSI TTPABUIT
0e30MacHOro TOBEJCHUSI TpU paboTe ¢ BEHIeCTBaAMHU, a TakXKe B CHUTYalMsX,
YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMmble MpPU U3YYCHUH XUMUH, IS
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAHUS  IJ00AILHOIO  XapakrTepa
AKOJIOTMYECKUX TMpOoOJieM M TyTed WX pElIeHUsT MOCPEICTBOM METOJIOB XHUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS MM B MO3HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe wMeTanmpeaMETHBIX Ppe3yJbTaTOB BBIACISIOT 3HAUYUMBIC IS
dhopMUpOBaHUST MUPOBO33PEHUSI OOIICHAYUYHBIC MOHATHUS (3aKOH, TEOpHUsI, MPUHIINII,
runoresa, (paxT, cucrema, mpoIecc, SKCIEPUMEHT U IPYTOE. ), KOTOPHIE UCTIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX
npeaMeToB (popMUPOBATH MPEACTABICHUE O 1EIOCTHONM HAy4YHOW KapTHHE MUpa, U
YHUBEpCAJIbHbIE  ydeOHbIe JEeUCTBUS  (TIO3HABATEIbHBIE, KOMMYHHUKATHUBHBIE,
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pPETYJISTUBHBIE), KOTOphIe oOecnednBaoT  (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TUITAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOU e TETLHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiliCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHS UCII0JI30BATh MPUEMBI JJOTUUECKOTO MBIILICHUS IPU OCBOCHUH 3HAHUM:
PACKpBIBATh CMBICT XUMHYECKUX TMOHATHH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TOHSTUSIMHU), UCIOIL30BaTh MOHSITHUS IS
O0OBSCHEHUSI OTJEIbHBIX (DAKTOB U SIBIICHUN, BHIOUPATh OCHOBAHUSI U KPUTEPHUH IS
KJaccu(UKAMM XUMUYECKUX BEIIECTB W XUMUYECKHUX peaKlUid, yCTaHaBIUBAThH
MIPUYUHHO-CJIEACTBEHHBIE CBSA3U MEK]Y OOBEKTAMHU W3YUYCHHUS, CTPOUTH JTOTUUECKUE
paccyxaeHus (MHAYKTHUBHBIC, ICAYKTHBHBIC, IO AaHAJIOTHUH), JEJaTh BBIBOJIBI H
3aKITIOYCHUS;

yMEHUE TIPUMEHSATh B TIpollecce TMO3HAHWS TOHATHS (IpPEIMETHbIE U
MeTarpeMETHbIC), CHUMBOJIUYECKHE (3HAKOBBIC) MOJICIH, MCIOJIb3yeMble B XUMHH,
peoOpa3oBbIBATh HIUPOKO NMPUMEHSIEMbIC B XMUMHUHU MOJICJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas (opMylia U ypaBHEHHE
XUMHUYECKOUN peakliuy — IPH PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a/1a4, C YYETOM ATUX
MOJICJIbHBIX MIPEICTABICHUN BBISBIISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XWMHUUYECKHX PEaKIUH, BBISBIATH
o0IIMe 3aKOHOMEPHOCTH, MPUUYUHHO-CICACTBEHHBIC CBSI3W M TPOTUBOPEYHS B
M3y4aeMbIX MPOIIECCax U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHUE UCIIOIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TaK)KE B KQU€CTBE OCHOBBI JJIsi (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

NpUOOpPETeHHEe ONbITa MO IJIAHUPOBAHWIO, OPTaHU3AIMd U TPOBEICHUIO
VUCHHYECKUX JKCIIEPUMEHTOB, yMEHHUE HaOJIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (HopMyIupoBaTh OOOOIICHUS WU
BBIBO/JIbI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMNbITa, UCCIENOBaHUs, COCTABIATh OTUYET O
MpoJieJIaHHOM padore.

Pabora c nndopmanueii:

yMEHUE BBIOMpPATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIIUIO
pPa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS IUTEpaTypa XUMHUUYECKOTO COJIepKaHusl, CIIPABOYHBIC TTOCOOUS,
pecypcel IHTepHETa), KPUTHYECKH OIIEHHWBATh MPOTUBOPEYUBYIO U HEJIOCTOBEPHYIO
uH(}OpMaIHIO;

YMEHUE TMPUMEHATHh DPa3JIMYHbIE METOIBbl M 3alpPOChl MPU TMOUCKE U OTOOpE
vHpOpMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHUS
y4eOHBIX U MO3HABATEJIBHBIX 3a7a4 ONPENEeNEHHOr0 THIA, MPUOOPETEHUE OMbITA B
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o0JacT  HCMOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHIA,
OBJIAJICHHE KYJbTYpOH aKTHUBHOT'O HCIOJb30BAHMS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMANbHYIO (popMy mpeacTaBieHus MHoOpManuu u
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a4H HECTIO)KHBIMHU CXEMAMU, TMarpaMMaMu, IpYyTUMH
dbopmamu rpadKu ¥ UX KOMOUHAITUSIMU;

YMEHUE MCIOJb30BaTh M  aAHAJIM3UpPOBaTh B IMpolecce y4eOHOH W
HCCIIEIOBATENbCKON ACSITENbHOCTH HWH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJILCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC y4eOHbIe JeHCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B X0/i€ auanora u (Wim) IUCKYCCUHU) MO CYLIECTBY
oOcykmaemMoii  TeMmbl, (OPMYJIHUPOBaTh CBOM NPEIOKEHHUS  OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

YMEHUS MPEJICTABIISITh NOJIYYEHHBIE pE3yJIbTaThl I03HABATEIbHON AEATEIbHOCTU
B YCTHBIX M NMUCBMEHHBIX TEKCTAX; JENAaTh MPE3CHTAIUIO PE3YJIbTATOB BBHINOJIHEHUS
XUMHUYECKOTO HKCHepruMeHTa (J1adopaTOpHOTO OMbITa, J1A0OpATOPHOM pPadOTHI IO
HCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI y4e€OHOro COTpPyIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
II03HABATEJIbHOM U UCCIIEI0BATEIBCKON NEATEIBHOCTH NPU PELIEHUH BO3HUKAIOLIUX
po0JIeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB U COTIACOBAHMS MO3HUILIMM (00CYXIEeHHUS,
OOMEH MHEHMSIMU, «MO3TOBBIC IITYPMbDY, KOOPAMHAILIUS COBMECTHBIX JCHCTBUIA,
onpeaeneHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHUE).

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITEIBHO OIPEAENATh LEJIH JESATEIbHOCTH, IIJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Hanbosee 3(h(PEeKTUBHBIE CIOCOOBI pEelIEHUs YYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATEIbHO COCTaBJISATb WM KOPPEKTUPOBATh
MPEUIOKEHHBIN AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUHN 3aJaHUN C YUETOM MOIYUYCHUS
HOBBIX 3HAHMK 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX, OICHUBAThH
COOTBETCTBHUE MOJYUYEHHOTO pPEe3ysbTaTa 3asBJICHHON LEIN, YMEHHUE HUCIOIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeMeTHBIX Pe3yIbTaTOB IO OCBOSHUIO 0053aTEIBHOT0 COACPKAHUS,
YCTaHOBJICHHOTO JJaHHOU (peiepasibHOM paboyelt MporpaMmMoit, BBIJCISIOT: OCBOSHHBIE
00y4aronIMMUCS HAyYHbIE€ 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM, cielupruyecKkue s
MpeAMETHON 00J1acT «XUMUS», BUIBI JEATEILHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpHpEeTaluy, MpeoOpa3oBaHUIO U MPUMEHEHHIO B PAa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsIX.

K koHiy oOyuenus B 8 kjiacce npeIMeTHbIE PE3ybTaTbl HA OA30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:
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e pacCKpbIBaTb CMBICI OCHOBHBIX XWMHYECKHX IIOHATHWA: aTOM, MOJEKYJIa,
XUMHAYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpOAHAST M HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAas U
MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsT Macca, MaccoBast
J0JI1 XMMUYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHHE, COJIb, JIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHCIICHHS, XMUMUYECKAS
peaxiusi, KiaccupuKalys peaklnii: peakiui COCTUHEHHS, PEAKIINH Pa3JI0KEeHUS,
peaklMi 3aMelIeHHs, pPeaklMu OOMEHa, SK30- M DHIOTEPMUYECKHE PEaKIIHH,
TerIoBoi A EKT peakiuu, SJIpo aTroma, SJICKTPOHHBIA CJIOW aToMa, aTOMHas
opbuTanb, paanyc aroMa, XHMHYECKass CBS3b, NOJIApHAs U HEMOJspHAas
KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, NOH, KATUOH, AHWUOH, PACTBOP, MAaCCOBAs J0JIs
BellecTBa (IIPOLEHTHAsI KOHLIEHTPAlKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHSTh 3TU
NOHATHS IIPU ONMCAHUN BEIIECTB U UX MPEBPAILECHUN;

e HCIMOJb30BATh XMMHUYECKYI0 CHUMBOJMKY JJIA COCTaBiI€HUS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONPEIENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCTUHEHUSX, CTEIIEHb
OKHCJICHHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IPUHAJJICKHOCTh BELIECTB K
onpenen€éHHOMY KJIaccy COEAMHEHW Mo ¢opMmysiaMm, BUJ XUMHUYECKOW CBSA3U
(KoBaJIEeHTHAs! U MIOHHASI) B HEOPTAHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbicn  llepuommueckoro 3akona [, WM. Mengeneena:
JEMOHCTPUPOBATh  IMOHMMAaHUE  IMEPUOAMYECKON  3aBUCHMOCTHM  CBOMCTB
XUMHUYECKUX IEMEHTOB OT MX MOJIoKeHUs B [lepmoanueckoil cucreme, 3aKOHOB
COXpPAaHEHMUSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYISPHOTO
y4eHUs1, 3aKOHa ABOTaIpO;

e ONKCHIBATh U XapaKTepu3oBaTh TabinyHyro ¢opmy llepuoanueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATUS «TJ1aBHas noArpynna (A-rpymnma)» u
«moboyHass noarpynna (b-rpymnmna)», Manbie U OoJibLIME TEPUOMABI, COOTHOCUTH
o003HaueHus, KoTopele wuMmeroTca B Tabmuie «llepuoguueckas cucrema
xuMudeckux sneMeHTtoB [[. M. MeHneneeBa» ¢ YHMCIOBBIMU XapAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, 0OIee Yucio
AJIIEKTPOHOB U PACHPEIEIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJacCU(pUUUPOBATH XWUMHUYECKHE DJEMEHThl, HEOPraHWYEeCKHE BEIECTBA,
XUMUYECKUE PeaKnu (TI0 YUCIY U COCTABY YYACTBYIOLIMX B PEAKI[MU BEIIECTB, 110
TermIo0BoMY 3P DeKTy);

e XapaKTepU30BaTh (OMHUCHIBAThH) OOIIME XUMHUUECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB, MOATBEPKAas ONHMCAaHUE MPUMEpPaAaMU MOJEKYJSIPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaAKIUH;
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e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBA,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILECHHUI B PAa3JIMYHBIX YCIOBHUSIX;

e BBIYUCIATH OTHOCHUTEIIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo (GopMyse COCIUHEHHsS, MaCCOBYIO
JI0JIF0 BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHUYECKOH
peakuuy;

e IPUMEHATH OCHOBHBIE OIEPALIUU MBICIUTEIBHON IEATEIbHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEMAaTU3alMI0, KIacCU(PHUKAIMIO, BBISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JIJISl U3yUEHUs CBOMCTB BEIIECTB M XUMUYECKUX
pEaKIMii, eCTECTBEHHO-HAYyYHbIE METO/bl MMO3HAHMS — HAOJIIOJICHHE, U3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ),

e CJENOBaTh MpaBUJaM II0Jb30BAHUS XUMHUYECKOW MOCYAOH MU J1abopaTOpPHBIM
00OopyI0BaHUEM, a TAK)KE MpaBUIaM OOPAILEHHUS C BEUIECTBAMU B COOTBETCTBHUHU C
MHCTPYKIUSAMHU 110 BBINOJIHEHUIO J1a00pAaTOPHBIX XHWMHUYECKUX OIBITOB IO
MOJIYYECHUI0O M COOMpPaHUIO Tra3000pa3HbIX BEHIECTB (BOAOpPOAA U KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEAECIEHHONM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M NPOBOAUTh XUMHYECKHME OSKCIEPUMEHTHI 11O
pacrno3HaBaHMIO PACTBOPOB IIEI0YEH U KUCIIOT C IOMOILBIO MHIUKATOPOB (JTaKMYC,
(deHondTanenH, METUIOPAHXK U IPYTHUE).

K koHiy oOydenus B 9 kJjiacce mpeIMETHbIE PE3yJIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHNA: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CII0O)KHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEbHOCTh, CTENEHb OKHCIECHUSA, XHUMHYECKas
peaKiMsl, XUMUYECKas CBSA3b, TEIIIOBOM 3P (HEKT peaklu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOpP, AJIEKTPOJUTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHYECKAs JIUCCOLMALNS,
peakiuu HOHHOro 0OMEHa, KaTajlu3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIE peakuny,
OKHUCJIUTENIb, BOCCTAHOBHTEIIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aJIOTPOMUS,
aM(oTepHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHas, WOHHAs, METa/IMuecKas),
KpUCTaJUIMYECKas pelETKa, KOPPO3Us METAJUIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakunu, npeaenapbHo nonycrumas konueHntpauus 111K BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U PUMEHSTh 3TU
MOHSTHUS IPU ONMMCAHUU BEILIECTB U UX MPEBPALLECHUN;

e HCIMOJb30BATh XMMHUYECKYI0 CHUMBOJIUKY MJIi COCTaBi€HHUS (OpMYJ BEIIECTB U
YPAaBHEHHUN XUMUUYECKUX PEAKIINM;

e OIpPENENATh BAJICHTHOCTh W CTENEHb OKHUCIEHUS XHUMHYECKHMX 3JIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMPEACIIEHHOMY
KJIacCy COeIMHEeHMM 10 (hopMysiaM, BUJI XUMHUYECKOU CBA3M (KOBaJIEHTHAs, HOHHAs,
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METAJJINYECKasi) B HEOPraHUYECKUX COCAMHEHUSX, 3apsA]l UOHA MO XUMHYECKOI
dbopmyre, XxapakTep Cpeapl B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX COCTUHEHH,
THUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBaTb cMmbica Ilepuoamyeckoro 3axkona J[. WM. Menxgeneesa u
JEMOHCTPUPOBATh €r0 MOHMMAaHUE: OMKCHIBATh U XAPAKTEPU30BaTh TAOIUUHYIO
dopmy Ilepmomnyueckoit CHCTEMBl XUMHYECKUX JJIEMEHTOB: Pa3jNdaTh MOHATHS
«rnaBHas noarpynna (A-rpymnma)» u «nodounas noarpymnmna (b-rpymnmna)y, mansie u
OoNbpIIME  TEPUOAbl, COOTHOCUTH OOO3HAUEHMs, KOTOpble HMEIOTCI B
NEePUOJUYECKON TabNuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX BJIEMEHTOB (COCTaB W 3apsj snapa, oOliee YHCIO 3JIEKTPOHOB U
pacmpenenieHrue uxX Mo JICKTPOHHBIM CIIOSIM), OOBSICHITH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COEAMHEHUN B MIpeAeiax MajlbIX MEPUOIOB
Y TJIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS X AaTOMOB;

e KJIacCCU(PUIUPOBATh XUMHUYECKHE DJEMEHThI, HEOPTraHWYECKHE BEIECTBa,
XUMUYECKHUE Peakivu (10 YUCITY U COCTABY YUaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TEIIOBOMY d3(P(dEeKTy, MO U3MEHEHUIO CTENEHEW OKUCICHHUS XUMHYECKUX
AJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CHECHU(PUICCKUE XUMUUYECKHE CBOMCTBA
MPOCTBIX W  CJOXHBIX BEIIECTB, TMOJATBEpPKIas ONUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

e COCTaBJSITb YPABHEHHUS DJICKTPOIUTUYECKOM TUCCOLMAIMHU KUCIOT, IIET04YeH U
COJICH, TIOJTHBIE U COKPAIIEHHBIE YPaBHEHHUS PEaKIuii MOHHOTO 0OMEHa, ypaBHEHUS
peaKkuuii, MNOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY
BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

e PACKpPBIBATH CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHca ITHX PEaKInii;

e TMPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3SMOKHOCTH
MPOTEKAaHMS] XUMUYECKHUX MPEBPAILCHUN B PA3IMYHBIX YCIOBUSAX;

e BBIUYHUCIISTH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJIF0 XUMHYECKOr0 3JIEMEHTa Mo (GopMmysie COCIUHEHUSI, MACCOBYIO
JIOJIF0 BEIIECTBA B PacTBOpPE, MPOBOJUTH PACUETHl MO YPABHEHUIO XUMHUYECKOMN
peakuu;

e cOONIOMaTh MpaBWia TMOJB30BAaHUS XUMHUYECKOM TMOCYyAOM U J1abOpaTOpHBIM
000pyIOoBaHUEM, a TaKXe IMpaBuiia O0palieHus: ¢ BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLUMSAMU 110 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 10
MOJTYYCHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTJIEKUCIIOTO Ta3a);

e TMPOBOJIUTH PEAKIUHU, TMOJATBEPKIAIONINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUA-, OPOMUI-, HUOIUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KaTHOHHl aMMOHUSI W HOHBI
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W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

e IIPUMEHATH OCHOBHBIE ONIEPAIlMU MBICIUTEIIbHOM AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIIeHNE, CHCTEMATHU3AIMIO, BBISIBJICHUE TPUUMHHO-CIICCTBECHHBIX
CBSI3€M — JIUIA U3YYE€HUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLHMI, €CTECTBEHHO-
HAay4YHBIC METOJbI TO3HAHUS — HAOIIOJCHUE, HW3MEPCHHE, MOJEINPOBAHUE,
AKCIIEPUMEHT (pEeaJIbHbIN U MBICIICHHBIN ).

4. TemaTn4yeckoe NJIAHMPOBAHHE C Y4eTOM padoueil NporpaMMbl BOCIIUTAHUS C
YKa3aHHEM KOJIHYECTBA YaCOB, 0TBOAMMbIX HA OCBOCHHE KAMK/A0M TeMbl.

[leneBbiM mpuoputreroM Ha ypoBHe OOO sBisieTcss co3laHue OJAroNpUSTHBIX
YCIIOBUN JJI Pa3BUTHSI COIMAIBHO 3HAUYMMBIX OTHOIIECHUM IIKOJLHUKOB U, MPEXKIIE
BCETO, [ICHHOCTHBIX OTHOIIICHU:

- K CEMbe KaK TJIaBHOH OMOpE B )KM3HU YEJIOBEKA M HICTOYHUKY €TO CUACThS,

- K TPyAy Kak OCHOBHOMY CHOCOOY IOCTFDKCHHsSI JKU3HCHHOTO Oaromorydus
YeJI0BEeKa, 3aJioTy €ro YCHEMIHOro Mpo¢deCCHOHATBHOTO CaMOOIPEICTICHUs] U
OIIYIICHHS YBEPEHHOCTH B 3aBTPAIIIHEM JHE;

- k ceoemy OteuecTBy, CBOEH Masoi U Ooibioil PonuHe kak mMecTy, B KOTOPOM
YeJIOBEK BBIPOC M TO3HAN TEPBBIC PAJOCTH W HEyIadl, KOTOpas 3aBellaHa emy
MpeaKaMy U KOTOPYIO HY)KHO oOeperarTh;

- K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE CaMOTro €€ CyIIeCTBOBaHUS,
HYKJIAIOIIEHCSI B 3aIIUTE U MIOCTOSTHHOM BHUMAHUU CO CTOPOHBIYEIIOBEKA;

- K MUPY KaK TJIABHOMY TPHUHIUITY YEJTOBEYECKOTO OOIIEKUTHUS, YCIOBUIO KPETTKOMH
IpykO0bl, HAJTAXKUBAHUS OTHOIIECHUHN C KOJUIEraMu 1o paboTte BOyIyIeM U CO3aHus
0JIaroMpPUATHOTO MUKPOKJIMMATA B CBOCH COOCTBEHHOM CEMbE;

- K 3HAHUSM KaK HWHTEJUIEKTYaJlbHOMY pecypcy, obOecreduBaronieMy Oyayiee
YeNI0BeKa, Kak pe3ybTaTy KPOTOTINBOTO, HO YBJICKATEIILHOTO YI4EOHOTOTPYAa;

- K KyJIbType KaK JyXOBHOMY OOraTCTBY OOIIECTBA U BAYKHOMY YCJIOBHIO OITYIICHHUSI
YEJIOBEKOM ITOJTHOTHI MPOKUBAEMOM KU3HU, KOTOPOE JTAOT EMY

YTEHUE, MY3bIKa, HICKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKECHUE;

- K 37I0pOBBI0 KakK 3aJ0Ty JIOJITOM M aKTUBHOW XU3HU YEJIOBEKA, €r0 XOPOIIEro
HACTPOCHUS U ONTUMHUCTUIHOTO B3IJIsIIa HA MUD;
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- K OKpYXaloluM JIIOAsIM Kak Oe3yClIOBHOW M a0OCONIOTHOM IIEHHOCTH, Kak
PABHONIPABHBIM COIMATIBHBIM IMApTHEPAM, ¢ KOTOPBIMH HEOOXOJUMO BBHICTPAaUBAThH
noOposkenaTelbHble M B3aWMOIOAJIEPKUBAIOIIME OTHOUIICHUS, NAIOIIUE YEJIOBEKY
pPazoCTh OOIIEHUS U MO3BOJISIONINE N30eraTh YyBCTBA OJJMHOYECTBA;

- K caMuM cebe Kak Xo3sieBaM CBOEH CyAbObl, CaMOOIPENEISIONUMCS U
camMOpean3YIOLUMCS JIMYHOCTSM, OTBEUYAIOIINM 3a CBOE€ COOCTBEHHOE Oy TyIiiee.
-OMBIT OKa3aHUs MOMOIIM OKPY>KAIOIIUM, 3a00Thl O MaJbIIIaX WA MOKUIBIX JIIOASX,
BOJIOHTEPCKHI OIIBIT;

-ONBIT  CaMOIO3HAHWSI W  CaMOAaHAN3a, OIBIT COUHAIBHO  MIPUEMIIEMOTO
CaMOBBIPAXEHHUS U CaMOpPEATH3aLINH.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHnoBaHue
(undposbie)
n/ pa3esioB U TeM Becer  Kourpoabubl  IIpakTuyeckn
oOpa3oBaTesibHbIE
n MPOrpamMMbl 0 € padoThI e pabdoThbI
pecypchl
Pasnea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHS
XuMus — BaKHas
001aCcTh
bu6mmoreka [JOK
€CTECTBO3HAHUS U
1.1 . 5 1 https://m.edsoo.ru/7f4183
MPaKTUYECKON T
JIeSITeIbHOCTH -
YyeJI0BeKa
BemecTtBa u bu6mmoreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f4183
peakiuu Tc
Hroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BeleCTB
Bosnyx.
bu6nmoreka [JOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f4183
ITonsTHe 00
Tc
OKCHJIaX
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Bonopoa.Ilonstue

bu6mmoreka [JOK

2.2 0 KUCJIOTax U 8 https://m.edsoo.ru/7f4183
COJIIX Tc
Bona. PactBopsl. bubnunoreka [JOK

2.3 [TonstHe 00 5 https://m.edsoo.ru/7f4183
OCHOBAHUIX Tc
OCHOBHBIE KJ1aCChl bubmuoreka [JOK

2.4 HEOPraHUYECKUX 11 https://m.edsoo.ru/7f4183
COeTUHEHUN Tc

Hroro no pazneny 30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHue aToMoB. XuMuveckas cBsizb. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE

peakuun
[Tepuoanueckuit
3aKOH U
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[okyMeHT co3aaH B anekTpoHHow chopme. Ne OO0 Pl Xumumsa ot 31.08.2024. VicnonHuTens: benosa C.B.
Ctpanuua 23 n3 42. CtpaHuua cosgaHa: 31.08.2024 16:34

g SIEKTPOHHBIN
¥ TATAPCTAH


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

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 1 yruyOneHue 3HAHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. ? 1 1 bubmmorexa [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 bubmuoreka [IOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 Bubmmorexa [IOK
) . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25

[okymeHT co3aaH B anekTpoHHon chopme. Ne OO0 Pl Xumus ot 31.08.2024. WcnonHuTens: benosa C.B.

r' INEKTPOHHBIA
CTtpanuua 24 n3 42. Ctpanuua cosgara: 31.08.2024 16:34

=¥ TATAPCTAH


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 UX cOeIMHEHUA

bu6nmoreka [IOK
A i 4
3 Obuwme cBoiicTra MeTaIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemiecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P htps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6nunorexa LIOK
’KM3HM 4esoBeKa. Tela u BeliecTna https://m.edsoo.ru/ff0d210c

) [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHH https://m.edsoo.ru/ff0d227¢
NHCcTpyKTaX 10 TEXHUKE
6e3omacHocth. [IpakTudeckas pabora

3 Ne 1 «IIpaBuna paboTsI B 1 bubmorexa [IOK

- p p . https://m.edsoo.ru/ff0d23dc
J1a00paTOpUM U MPUEMBI OOpaIICHHS
¢ 1a00paTOPHBIM 000PYIOBAaHHEM»

4 Yucreie BemecTBa 1 cMecu. CiocoObl | bubmmoteka IIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 ! bubmmorexa [IOK

A . p P https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 A 1
TOMBI M MOJICKYIIbT https://m.edsoo.ru/ff0d2a6¢

7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bubmuoreka [{OK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXKHBIE BEIIECTBA 1 bubmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6¢
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9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa [IOK
YAPHOE ¥4 https://m.edsoo.ru/f0d2d50
3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB.
10 Xumuueckas popmyia. BamreHTHOCT bubmmorexa [IOK
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [{OK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moib. bubnunoreka LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SBIICHUS. bubnunoreka LIOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmuorexa [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmmorera OK
- P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanms xumuaecknx
18 eaKuui (CoeAMHEHNUs, PA3JI0KEHUS bubmmorexa LIOK
peaxi A - P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [IOK
H AT, Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel no reme bu6muoreka [IOK
«BemiecTBa 1 XMMUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
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Boznyx — cmechk razos. Cocras
21 Bo3ayxa. Kuciopong — 2jIeMeHT U 1 buGnuorexa [IOK
yxa. P https://m.edsoo.ru/ff0d448¢
npocroe BemecTBo. O30H
duznyeckre 1 XMMHUUECKHE CBOICTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS 1 buGnuorexa [IOK
P p i https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 11a00paToOpHH U MPOMBIILIEHHOCTH 1 bubnmnorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O 1 bubnnorexa [JOK
TEPMOXHMMHUYECKOM YpPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
TomnuBo (HedTh, yroias M METaH).
25 3ar H3H61§He(11;03z[yra CHOCOOBI lro 1 buGnuorexa LIOK
P yxa, https://m.edsoo.ru/ff0ddcda
MPEAOTBPALLECHUS
CriocoOsl MostydeHus KUCaopo/ia B
nmaboparopuu. [IpakTrnueckas padora
26 Ne3 Eo T:Me «HI())J'I eHHUe U ’ 1 bubnmorexa OK
R ya https://m.edsoo.ru/ff0d4ae2
coOupaHue KHCIOopOo/ia, U3yUYEeHHUE ero
CBOMCTBY
7 Bonopon — anemeHT u npoctoe | bubmmnoreka HOK
BelecTBo. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckre U XUMUYECKHE CBOMCTBA | bu6nunorexa LIOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmnoreka LIOK
29 ITonsATHE O KMCIOTAX U COIIIX 1
https://m.edsoo.ru/ff0d50d2
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30 CriocoOsI MmoTydeHus BOAOPOa B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
CriocoOsI MmosTydeHus BOAOPOa B
naboparopuu. [TpakTrdeckas pabota

31 Ne 4 o reme «Ilonyuenue u buGnuorexa [IOK

R i https://m.edsoo.ru/ff0d4{42
coOupaHue BOAOPOJa, U3YICHHE €r0
CBOUCTBY

1 ModnsipHblii 00bEM ra30B. 3aKOH bubnunoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruunciaenus o0béMa, KOJIMYECTBA

33 BEIIEeCTBA ra3a Mo ero U3BeCTHOM Bubmiorexa OK

MY hitps://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus 006EM0B ra3os I10

34 aBHEHUIO PEaKIIMU Ha OCHOBE buGnuorexa [IOK
yp "p . https://m.edsoo.ru/ff0d5708
3aK0Ha 00HLEMHBIX OTHOIIEHUI ra30B

35 dusnvecKkue U XUMHUYECKHE CBOMCTBA bubmmoteka IIOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [TonsTue 00 bubmuoreka [{OK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBoputens.

37 Hacrimienspie 1 HeHACHIIIIEHHBIC bubmmoreka IIOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
MaccoBast 101 BEIECTBA B

actBope. IIpakTrnueckas padora Ne 5
38 1rjlo TCME «1 pI/IFOTOBJICHI/Iep aCTBOPOB bubmorexa [IOK
.. P " Vp vp https://m.edsoo.ru/ff0d5eba
C omnpenenéHHON MaccOBOM JoJien
PacTBOPEHHOTO BEIIECTBAY»
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39 KontponsHas padora Ne2 o reme Bu6mumotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUPUKALIUS, bub6numoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue nu XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB

4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

13 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, kaccudukarms, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [lonydyeHne u XuMHUYECKUE CBOWMCTBA Bu6mmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIATypa,

46 cnoco((ifi) rﬁ)n )eHI/ISI XI/IMI/I‘{ZSKI/IC bubmorexa HOK

. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTryeckas pabora Ne 6. Pemenue

47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

['eneTnueckast CBSI3b MEXKIY
48 KJIaCCaMU HEOPTraHUYECKUX bubmmorexa [IOK
N P https://m.edsoo.ru/00ad9as0
COCTMHECHU I

49 O06o0011eHNne U cuCTeMaTU3aIUs bub6mmorexa [IOK

3HAHUU https://m.edsoo.ru/00ad9cb2
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Kourpoasnas padora Ne3 mo teMe
50 "OCHEBHBIG KJ'IIE)ICCBI HEOpraHuYeCKUX bubmorexa LIOK
o p https://m.edsoo.ru/00ad9¢la
COoeINMHEHNH
IlepBble MONBITKY KiIacCUMUKALTUA
51 xm\rx)mqecxnx 3JIEMEHTOB ?IOHSITI/IG 0 bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 IIepnonnueckas cucrema bubnunoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 eoo o bu6nmorexa LIOK
HObI, TPYIIIbI, 1T IIBI
PHOA Pyl Arpyn https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHune dIEKTPOHHBIX 000JI0UEK
55 aT(f)MOB 3JIeMeHT1(O)B Ilepnoanueckoi bubmorexa [IOK
proa https://m.edsoo.ru/00ada6bbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro IOJIO0KEHUIO B bubmmnorexka HOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubmmnoreka HOK
N. Mennenees — y4€HbIH, IEaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
53 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
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59 HNonnas xumuueckas CBsi3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [{OK
62 Creners okHCICHuA ! https://m.edsogru/OOadae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [{OK
peakuu https://m.eds00.ru/00adb076
bubnuoreka [{OK
64 OKucnauTenyu U BOCCTAaHOBUTEIIH 1 https://m.edso:)_.[m/OOadb076
KonTponbnas pabota Ne4 mo teme
65 «CTtpoeHne aroMa. XuMUuecKast 1 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBS3bY»
66 PezepBHblit ypok. O0o011eHNE U | bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U | bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68 4 )
ITPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubnuoreka [{OK

2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1

https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa | bubmmoreka [JOK
HEOPraHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue | 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

6 Knaccugukanus XumMmudeckux | bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1 bubnmorexa LOK

https://m.edsoo.ru/00adbe9a

TETEPOTeHHBIX PEAKLUAX

g IlonsAaTHe 0 XUMHUYECKOM | bu6nunorexa LIOK
paBHOBecuH. DakTOPHI, BIUSIONINE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHYECKOU peaKInu
U TI0JIOKEHNE XUMHUUECKOTO
paBHOBECHs
9 OKucCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBHUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 muccouuanyu. CUIbHBIE U Cl1a0bIe Bubmaorexa ITOK
’ https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIINI Bubmiorexa OK
P P https://m.edsoo.ru/00add448
XUMUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIHUCCOLMAIIAN
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa HOK
p . https://m.edso0o.ru/00add8b2
3IEKTPOJUTUYECKON JUCCOLMAIIIT
14 IlonsTue o rmapoanse cojei bubmmorexa OK
p https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue 3KkcriepuMeHTaIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addec0
peaKIu B pacTBOpPax»

[okymeHT co3aaH B anekTpoHHon chopme. Ne OO0 Pl Xumus ot 31.08.2024. WcnonHuTens: benosa C.B.

Ctpanuua 34 n3 42. Ctpanuua cosgara: 31.08.2024 16:34

rl INEKTPOHHBIA
=P TATAPCTAH



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO01mmas xapakTepuCTHKA TaJIOTCHOB.
18 XUMU4YecKre CBOMCTBA Ha PUMEPE bubmorexa [IOK
PHMEP https://m.edsoo.ru/00addfe2
xJjiopa
XinopoBogopoa. ColisiHast KUCTIOTa
19 XHUMHUYECKHUE CBOMCTBA, IO CHI/IG, bubmorexa [IOK
> O ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[Tonydyenue consiHON KUCIIOTHI B
naboparopun. [TpakTrudeckas

20 abora Ne 2 o teme «IlomydeHue bubmmorexa [TOK
P o i . https://m.edsoo.ru/00ade348
COJITHOM KHCIIOTBI, U3y4eHUE €€
CBOWCTB»

Boluucnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIIUN, €CIIN OQUH bubnmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmer https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKAITUN CEPHI.

23 Haxoxnenue cepel u e€ bubmmnoreka HOK
COCIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEPHI
CepoBoiopo1, CTpOCHUE

24 ¢buznueckue I/I’ XI/IMI/IIICCK’I/IG brbmmorexa [TOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHUYeCcKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE

%6 XHUMHUYECKUE PEAKIINH, JIEIKAIINE B bubmuoteka [IOK

OCHOBE MPOMBIIIUIEHHOTO criocoba https://m.edsoo.ru/00adec8a
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MOJTY4CHUS] CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpelibl
COCTUHEHUSIMH CEPBI

7 Brruncienune MaccoBoil goym | bubnunorexa LIOK
BBIXOJIa IPOAYKTA PEAKIUN https://m.edsoo.ru/00adec8a

OO61as xapakTepuCTUKa 3JIEMEHTOB

VA- . Asor,
TPYINIIBL. A30T bubmmorexa LIOK

28 1
PaclpOCTPAticHue B HpPHPOLE, https://m.edsoo.ru/00adeeab

(1)I/I3I/I‘IGCKI/I€ U XUMHYCCKHUC
CBOMCTBA

AMMHUak, ero Gu3HYECKue U
bubmuoreka [{OK

29 €CKI€E CBOMCTBA, IIOJIyYECHUE 1
XUMHACCIHC CBOMCTEA, TOTYHCHH https://m.eds0o.ru/00adf004

Y IpUMEHEHNE
[IpakTuueckas padora Ne 3 mo Teme

30 «IlonyuyeHne aMMuaKka, U3y4yeHue 1
€r0 CBOMCTB)»

bubmuoreka [{OK
https://m.edso00.ru/00adf180

31 A30THas KuCNoTa, e€ pusnyeckue u | bubmmnoreka HOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJNEH
aMMOHHS B KAYECTBE MUHEPAJIbHbBIX

32 nobOpennii. XuMHUIeECKOe 1 bubmorexa HOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOLIEH CpeJIbl
COCJIMHEHHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 dbochopnas kucnoTa, PU3NIECKHUE U 1 bubmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
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Hcnonp3oBanue GocdaToB B
14 KaueCTBE MUHEPAIBbHBIX bubmmoreka [JOK
ynoOpeHui. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpelbl hochaTamu
VYraepon, pacipocTpaHeHIE B
35 Hpnpzﬂe, gmmlt){ecxie u bubmorexa [IOK
g https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunel yriaepona, ux (pu3snveckue
U XUMHUYECKHE CBOMCTRA.
36 DKOJOTUYECKHE MPOOIIEMEI, bubmorexa [IOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
V)
37 VYronpHas KUcIoTa U €€ COu bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpakTueckas padota Ne 4 o Teme
18 "[losrydeHue yrieKucsioro rasa. bubmmnoreka HOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubnuorexa [IOK
https://m.edsoo.ru/00ac054¢
COCIMHEHHSX YTIIepo/ia
40 Kpemnuuii u ero coennHeHnst bubmmorexa LIOK
https://m.edsoo.ru/00ac080a
[TpaxTrueckas padota Ne 5.
41 Pemenue skcriepuMeHTaTbHBIX bubmuoreka [IOK
3a7a4 o teMe «Baxkaeimue https://m.edsoo.ru/00ac0bf2
HEMETaJUTBl U UX COSTUHCHHMS
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KontponsHas padora Ne3 o reme
. bubnuorexa [JOK
42 «BaxkHelmue HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e18
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XHUMHYECKHUX 3JIIEMEHTOB —

13 METaJI0B. MeTaandecKkas CBSI3b U bubnunoreka LIOK
METAJUINYECKAs] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUUECKHUI PSII buGnuorexa [IOK

P . p https://m.edsoo.ru/00ael 156
HanpsHKEHUHA METaJJIOB
OO6m1re crocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 10 YPaBHEHUSIM XUMHUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ael 156
peakIuii, €clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 IToHsATHE O KOPPO3NH METAIIJIOB bubmmorexa OK
PP https://m.edsoo.ru/00ac1278
bubmmoreka IIOK

47 €JIOYHBIE METAJIIBI
m https://m.edsoo.ru/00ac14b2

43 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuorexka [IOK
Kanus https://m.edsoo.ru/00ac14b2

49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8

50 Baxuelinine coefMHEHNS KaJIbIUS buGnnorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O00011IeHE U CUCTEMATH3AIUA
3HAaHUU
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5 JKEcTkoCTh BOABI M CLIOCOOBI €€ | bubnunorexa LIOK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[TpakTuyeckas pabora Ne 6 o Teme

53 "XKEcTKOCTL BOABI M METOJEI €6 1 bubnmorexa LHOK

" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
. bub6numoreka [IOK

>4 Ao ! https://m.edsoo.ru/00aelc64

55 AMdoTepHbIE CBOMCTBA OKCHIA U | bubnmnoreka HOK
TUApOKCcUIa https://m.edsoo.ru/00aelc64

56 Weneso 1 bubmuoreka [{OK

https://m.edsoo.ru/00ac1d86

57 Oxkcuapl, THAPOKCUIBI U COJIH 1 bubnnoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6

53 O606H}€HI/I€ U CHCTEMaTH3aIus i
3HAHUU
[IpakTnueckas padora Ne 7.

59 Pemenue skcriepuMeHTaNIbHBIX 1 | bubmuoreka [IOK
3a7a4 1o TeMe «Baknaeimue https://m.edsoo.ru/00ae3de8
METAJTBI M UX COCTUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH

60 U3 peareHTOoB J1aH B U30BITKE WU | bubmmnoreka HOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JM BBIXO/a TIPOYKTa
peakiuu

61 O6O6HVIGHI/IG 1 CHCTEMaTH3aIH |
3HAHUH
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KontponsHas pabora Ne4 o reme
62 «BaxHennme MeTauibl 1 UX 1
COEJIMHEHU S
63 BemecrTsa u maTepuaisl B | bubnmnoreka HOK
[MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE | bubnmnoreka HOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001eHne u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 | bubmmoreka [JOK
cucTeMaTH3als 3HaHUH https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOIT'PAMME

5. YAEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

1) Xumus, 8 xknacc/ Pynzutuc I'.E., ®enpaman @.1"., Akumoneprnoe o6miectBo «M3narensctBo «IIpocBemenuey
2) Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o61miectBo «M3narenbctBo «IIpocserieHue»
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Jluct cornacoBanus k gokyMmeHTy Ne OO0 PIM Xumusa ot 31.08.2024
MHnumnaTop cornacoBanus: benosa C.B. [Anpektop
CornacoBanue nHnyumpoBaHo: 31.08.2024 16:34

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Benosa C.B. 31.08.2024 - 16:34
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