MHUHHUCTEPCTBO NPOCBEIEHUS POCCUHCKOW ®EJEPALIUH
Muuucreperso obpazoBanus # Hayku 3abaiikaabeKoro Kpas

Myuuuunansnbiii paion "["asumypo-3asoackuii paiion"

MOY Tpyb6auesckas OOIII
PACCMOTPEHO COI''TACOBAHO VTBEPXJIEHO -
[lenaroruueckum [peacenarens I1K Hupexrop
’) 7
COBETOM tal
.7/[&"“’/ ~ llaam(aa M.IO. Becuuna H.A.
Becnuna H.A. [1potokon Nel or «29» [pukai Nel02 o1 «29»
asrycra 2023 r. asrycra 2023 r.

[Tporokon Nel ot «29»
asrycra 2023 r.

B Moanucax: BecHuHa Hatanbsa
An
€CHUHAa frewcooy
H Tpybauesckas OOLL,
CN=B H
aranbs oot
A E=Vesna.na@mail.ru
O :
NEKCEEB S oo
YAOCTOBEPSIOLLEN NOANUCHIO

H a [ara: 2023.09.20 21:05:
19+09'00'

PABOYAS IMPOI'PAMMA
(ID 301652)

yuebnoro npeamera « Xumus. bazosblii ypoBenb»

s obyuatommxces 8 — 9 kiaccos

cesio Tpybauéno 2023



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma Mo XMMHHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTAaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEIbHON MPOrpamMMbI
OCHOBHOTO o00miero oo6paszoBanus, npeacraBieHHbix B I'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeil MporpaMMbl BOCIHUTAHUS W C yY4ETOM KOHIEHIIMH TPETIOAaBAHS
y4yeOHOro npeameTa « XuMHs» B 00pa3oBaTeIbHbIX opranu3amusax Poccuiickoit denepanuu.

[TporpamMmma mo xuMHUHM AaéT MPEACTABICHUE O IENsIX, 0O0mEel cTpareruu oOydeHus,
BOCIIUTAHHUS W PA3BUTHS OOYYAIOMIMXCS CPEACTBAMHU YYEOHOTO TpPEIMETa, yCTaHABIUBACT
00s13aTeIbHOE MPEIMETHOE COJIEPIKaHKE, MPEyCMaTPUBACT PaCIIPECIICHUE €ro 10 KJIaccaM U
CTPYKTYpUpOBaHME IO pasjeJaM U TeMaM [porpaMMbl 10 XUMHUH, OIPEIEISIET
KOJIMYECTBEHHBIC W KAUYECTBECHHBIC XAPAKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YyUYCHUS] XUMUU C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaroluXcs, ONpeaeseT
BO3MOXXHOCTH TIpPEAMETa I peaau3aluid TPeOOBaHUU K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNnbHOIl TporpaMMbl Ha YPOBHE OCHOBHOIO OOIEro o0pa3oBaHus, a TaKkKe
TpebOBaHUI K pe3yjbTaTaM OOyuYeHUs XMMHH Ha YpPOBHE II€JIed H3Y4YCHHUsS IMpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIbHOW JEATEIHHOCTH OOYyYaroIierocs MO OCBOCHHIO
y4e0HOTr0 COIepKAHMUS.

3HaHME XMUMHH CIYXKUT OCHOBOH AJisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00ydaroIIerocs,
€ro TPEJCTABIICHUH O MaTePUATBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAOT (HOPMHUPYEMBIE
XUMHUCH TMPEJCTaBICHUS O B3aMMOIIPEBPAIICHUSAX JHEPrUM U 00 HBOJIOIUM BEIISCTB B
PHUPOJIe, O MyTIX PEHICHHs TII00aTBHBIX MPOOJIIEM YCTOWYUBOTO PAa3BUTHS UYEIOBEUYECTBA —
CBIPbEBOM, DSHEPreTHYECKON, THUINCBOM M DKOJOTHYECKOM O€30macHOCTH, MpoOIemM
3paBOOXPaHECHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealu3allid BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI IUYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJA B (OPMUPOBAHHE MBIIIJICHUS ¢ TBOPUYECKHX CIIOCOOHOCTEH
00y4Jaromnxcsi, HABBIKOB MX CAMOCTOSITENIbHON y4eOHOM eATeIbHOCTH, IKCIEPUMEHTATBHBIX
U UCCIIEIOBATEIhCKUX YMEHHH, HEOOXOJUMBIX KaKk B TIOBCEJIHEBHOM JXKMU3HU, TaK M B
npodecCHOHaNBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CHeNU(PUKOW HAYYHOTO MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI IE€JIOCTHOTO
B3IJIAJla Ha EAMHCTBO MNPUPOABI W YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM JTallOM B
(GhOpMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYArOIITUXCS;

crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHHUSAM, K TPHPOJE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ B DJKOJOTHYECKOE OOpa3OBaHHE
00ydaronuxcs.

JlanHble HampaBieHUs B O0yUYCHUH XUMHUH 00ECTICUMBAIOTCS CIEIU(DUKON COMepKAHUS
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TMeNaroruveckd aJalnTHPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKW XMMUU Ha OMPEJEIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OOIIEro 00pa3oBaHHsI OPUEHTUPOBAH HA OCBOEHHUE
00yJaroNMMHUCS CUCTEMBI TIEPBOHAYATBHBIX TTOHITHI XMMHUH, OCHOB HEOPTaHWUYECKOW XUMUH
Y HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MOHATUA OPraHUYECKONW XUMUHU.

CrtpykTypa conepkaHus MPOTPaMMBI TT0 XUMUHU c(hopMUpOBaHA HA OCHOBE CUCTEMHOTO
noaxoAa kK e€ uzydenuto. CoJepkaHue CKIAAbIBACTCS U3 CUCTEMBI MOHITHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBl MOHATHH O XUMHUYECKOW peakuuu. O0e ITH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHIMUITY MOCIEI0BATEILHOIO Pa3BUTHUSI 3HAHUN HA OCHOBE
TEOPETUUYECKUX MPEACTABICHHUI pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;



— [lepuonuueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUM aToMa U XMMHYECKOH CBSI3H;

— MpEICTaBICHUH 00 AIEKTPOIUTUIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAacCMAaTPUBAIOTCS HA OCHOBE AMIIMPUYECKU IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JIPYrOMY,
BBINOJIHSAS (PYHKIMH OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHUS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHUPOBAHUIO NPEACTABICHUS O
XUMUYECKOM COCTABIIIONICH HAYYHOM KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOHN NPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAayYHOMY 3HAaHHIO M METOAaM IO3HaHMs B Hayke. M3yueHue
XUMHUHU TPOUCXOAUT C MPUBICUYCHHUEM 3HAHHM M3 paHee M3YyYEHHBIX Y4eOHBIX IMPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «PuU3uKa. 7 KJI1accey.

[Tpu M3yyeHUn XUMHUU TPOUCXOAUT POPMUPOBAHUE 3HAHUI OCHOB XMMUYECKOW HAYKHU
KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUUECKOMN JESTEbHOCTH YEIOBEKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MMPOBOH KyJbTyphl. 3ajaya y4yeOHOro ImpeaMeTa COCTOUT B
(GOpMHUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEUIIUX (DAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUN, JOCTYMHBIX OOOOLICHHII MHMPOBO33PEHUECKOTO XapakTepa,
s3pIKa HAayKH, B NPUOOIICHWH K HAayYHBIM METOJAM IIO3HAHUS MPH HM3YYCHHUU BEUIECTB U
XUMHYECKHX peakluuil, B (POPMHUPOBAHUM U PA3BUTHUHM I[103HABATENBbHBIX YMEHHH U HX
IPUMEHEHUH B Y4YeOHO-TIO3HABaTEIbHOM M Yy4eOHO-UCCIIEOBATEIbCKON JESTENbHOCTH,
OCBOEHHUU IPABHJI 6€30MaCHOT0 OOpaIeHHsI C BEIIECTBAMH B IIOBCEIHEBHOM KU3HHU.

[Tpu u3yuyeHNH XMMUU Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUsl BaKHOE 3HAUEHUE
MpPUOOpPETN TaKKe LeH, KaK:

—  (QopmupoBaHME  UHTEJJIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
€caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSATHIO PEIIEHUH, CIIOCOOHOMN
a/IalITUPOBATHCS K OBICTPO MEHSFOIMMCS YCIIOBHSIM KHU3HH;

— HAalpaBJICHHOCTh OOYYEHHs] HAa CHUCTEMATHYECKOE MpHOOIIeHHEe OO0yJaroumxcs K
CaMOCTOSITENIbHOM ~ MO3HABATE€IbHOM  JEATENBHOCTH, HAyYHbIM METOAAM  IIO3HaHUS,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— obecrieyeHue yCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaroIIMMUCS OIbITa
pazHooOpa3HON AEsTeNbHOCTH, IO3HAHUS U CAaMOITO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— dopmupoBanue 001mel (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTHU, B
TOM 4YHCIIE YMEHUH OOBSICHATH W OLEHUBATh SIBICHUS OKpPYXKAlOIIEr0 MHUpPA, HCHIOIb3Ys
3HAHUS U OIBIT, MOJTYYEeHHBIE IPU N3YUYEHUH XUMHM, TPUMEHATh UX TP PElIeHuH NpolieM B
ITOBCEJHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

— ¢opmMHupoBaHHE Yy OOyYarOmUXCsd TIYMaHHUCTUYECKMX OTHOLICHHWH, TOHUMaHMS
[EHHOCTH XMMHUYECKHUX 3HAHUHU JUIs BBIPAOOTKU SKOJIOTUYECKH 1eJIecO00pa3HOro MOBEICHHUS
B OBITY M TPYJIOBOW JAEATEIHHOCTU B LIEJSX COXPAHEHUS CBOETO 3/10pPOBbS U OKpY’KaroLIei
IIPUPOIHON Cpeabl;

— Dpa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO |
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHMsSI OOIEYENOBEYECKHX I[EHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOpY MPOGMIIS U HAIIPABICHHOCTH AaJbHEHUIIEro 00yueHMs.

O61iee yncno yacoB, OTBEAEHHBIX JJIS U3YUEHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 4aca B Hellem0), B 9 kimacce —
68 gacoB (2 "yaca B HEZIETIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHMs B XUMuu. YucTele BemecTBa U cmecu. CrocoObl pa3/iesieHusl cMecei.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyia. BaJeHTHOCTb aTOMOB XUMHMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmynaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakLuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpYJIOBAHHMEM, HM3Y4YE€HHE U ONUCAHHE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eH e
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJeicTBue sxenesa c pactBopoM coiau meau (), m3ydyenume cmoco6oB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKU IOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pe3y/NbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKy (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpO/a.

TermoBoil 3(dexT XuMHUUECKONW peakIUH, TEePMOXUMHUYECKHWE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mnpocroe BemecTBo. Haxoxaenue Bomopoda B INPUPOIE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B NpUpOJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coequHeHuil. Oxcunpl. Knaccupukanuss okcHIOB:
coyieoOpa3yroniie (OCHOBHBIE, KUCIIOTHBIC, aM(oTepHbIe) U HecoeoOpa3ytonme. Homenkiarypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/eNICHUE COIEpKaHMsI KHCIOpoJa B BO3/yXe, OJy4YeHue, cooupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIICHUs] TOpeHus (Moxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementros JI. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB artoMHbIX sAnep. M3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. W. MenngeneeBa. XapakTepUCTUKa XHUMHUYECKOIO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHIA
IMHKAa C pacTBOpPaMHu KUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€H NMPU M3Y4YEHUH XUMHH B 8 KJIacCE OCYILECTBIISAETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX MOHATUH, TaK W TIOHSATHH,
SABJISIIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIMKJIA.

OOme ecTeCTBEHHO--HAYYHBIC TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkus

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YUacCTBYIOUIMX B peakIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. Ilonstne o XumHueckoM paBHOBecHU. @DaKTOpbl, BIHAIOIIMNE HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHMI M COJEW B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB —
METAJJIOB M HeMeTalyioB (rpadura W anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
UCCJIEOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEaKIUu OT BO3IACHCTBHS pPa3IMUHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALUN
KHUCJIOT, ILIENOYe M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MaTEpUaNIOB), IPOBEIECHUE
OTBITOB, WILTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAaHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OINbBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peaklu pasjIoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTaJulbl M UX COeUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U MX HaXOXJICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklis Ha cyiab(paT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEcKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYEeCKHe CBOICTBRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeANHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢u3nveckue W XUMHYECKHE CBOWCTBA, mosrydeHue. lcmonp3oBanue QocdaTtoB B KadecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusmdeckue u XuMUIecKkne cBoicTBa. Ajcopoums. KpyroBopoT yriiepoaa B mpupoe.
Oxcuapl yriaepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMIMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX Yriepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YKCycHas Kuciora). I[IpupoaHbie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBIIIIICHHOCTH. [oHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B KU3HHM 4YelOBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyYeHHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacrtaBieHuss o6 okcume kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cyinb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEHUH,
[OJly4eHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMuHaka, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakueiimue
HEMETaJUIbl U UX COCUHEHUSD).

MeTtasiibl M MX COeUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumuueckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmme cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaJIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJAEHHE B mpupoje. OPuznueckre U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHoO3eMenbHBIE METAUIBI MarHuii W Kaublui: mosokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpOo€HHE UX aTOMOB, HaXOXJIEHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUE B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpO€HHE aToMa, HaxoXKJeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupawl, Tuapokeunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKCnepumenmn.

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
W3Y4YEHUE pe3yJbTATOB KOPPO3UM METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 I10
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTpaBJICHHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BemecTs, gayee — [1JIK). Poib xumun B pereHun 5K0I0rn4ecKux mpooiem.

Xumuueckuii Ikcnepumenm:

U3y4YeHHE 00pa3I[0B MATEPHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MAaTEPUAITBI ).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpeIMETHBIX CBSI3€H MPU U3YYCHUH XWUMHH B 9 Kilacce OCYIIECTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEIMETOB €CTCCTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usnka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsil, MPOBOAHHUKH, MOJYHIPOBOJHUKH,
JDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT MTPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATN3AINN 00yJatOIIUXCsl.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTEYECTBCHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
Mupa u o0IIecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIECTBEHHO TIOJIC3HOM,
y4e0HO-HCCIIeI0BATENIbCKOM, TBOPUYECKOM W JPYrUX BHUAAX JIEATEIbHOCTH, TOTOBHOCTU K
pa3HOO0Opa3HO COBMECTHOM JISATEIFHOCTH IPHU BHITIOJTHEHUH YIeOHBIX, TO3HABATEIILHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOITIOHMMAHHIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NeSaTeIhHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBApHUINEW C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICJICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH W COCTABIAIOIINE OCHOBY JUJIS
MOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, 0 posu
XUMUH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA IMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX TMPOIECCOB W SIBJICHUMU, IMO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyIbTYpPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATYpPOH, MOCTYIMHBIMH TEXHUYCCKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHhHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pazoBaHUI0, IPOSKTHON U MCCIEAOBATEIbCKON EATEIBHOCTH, K OCOBHAHHOMY BEIOODPY
HAIPABJICHHOCTH W YPOBHS O0YUYCHUS B JTaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3/0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUITHE BPEIHBIX
NpUBBIYEK (YNOTpPEOJSEHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJIEHUs
npaBusl 0€30MacHOCTH TpPH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY M peanbHOMN
KHU3HU;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro poja, yBakeHHEe K
TPyoy ¥ pe3yiabTaTaMm TPYAOBOM MAESATETbHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKEHUsST 00pa3oBaHUs € yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHAIBHON CpeIe;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICUXHUYECKOMY 3I0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU HM3YyUYEHUH XUMHHM, JUIS PELICHUS
3a/1a4, CBA3aHHBIX C OKPYXaroLEeH MPUPOIHON CpeloH, 1JIsl MOBBIILEHUS YPOBHS SKOJIOTMYECKON
KYJITYpBI, OCO3HaHMS TINI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel MX pelIeHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TECOPUS, MPUHIUI, THUIOTEe3a, (akT, cucTeMa,
IIPOLIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

Ilo3naBaTe/1bHBbIC YHHBeEpCaIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jlornyeckue 1eMCTBHA:

YMEHMS HCIOJIB30BaTh MPHUEMBI JIOTUYECKOIO MBIIUICHUS IPH OCBOECHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHUH (BBIIENATH HUX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XMMHYECKHX BEIECTB U XMMHUECKUX PEAKLUM, yCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMyla M YypaBHEHHE XHMHYECKOH peakuud — NpU peleHUH Yy4eOHO-
MO3HABATENIbHBIX 3334, C YYETOM OTHX MOJEIbHBIX NPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHUYECKHX DPEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebcKkue AeCTBUA:

YMEHHME HCIOJb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYEHHUUECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 3a X0JIOM MPOLECCa, CAMOCTOATENIBHO POTHO3UPOBAThH €r0
pe3ynbTaT, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 (GOopM IPECTaBICHUS, TOy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TIOMYJIIpHAs IMTEpaTypa



XMMHYECKOTO COZEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KpUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHATh Pa3IMuHble METObl U 3aIIPOCH] IPH IIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUECOHBIX U MO3HABATEIbHBIX 3324
OIpesIeNIEHHOr0 TUIa, MPHOOpPETeHUE OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIAJICHUE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAIbHYIO (OpMy mpeacTaBiIeHUs
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM IPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHMS 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoll TeMbl, (HOPMYJIUPOBaTb CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATh [IOJyUYSHHbIE PE3YyJIbTaThl I03HABATEIbHOM 1€ATEIbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eJIaTh TMPE3CHTALUI0 PEe3yJbTaTOB BBIMOJHEHHS XHUMHUYECKOTO
JKCHEpUMEHTa (J1a0OpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUsI y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OOIIMX HHTEPECOB U COIJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHIA, ONPECIICHHE KPUTEPHUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHBIEe YHHBepcaabHble y4eOHbIE AeiiCTBUS:

YMEHHE CAMOCTOSITENIbHO OMPEAENATh eI IeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BBEIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINMOJIHEHUH 331aHUMl ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/laraéMble B YCIOBUU 3a/1aHU.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO O0S3aTENBHOIO COJCpPXKAaHMUSA,
YCTaHOBJIEHHOTO JaHHOM (QenepanpbHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0yyaromyMuUCsT HayyHbIE 3HaHUS, yYMEHUS M CIOCOOBI JeHCcTBUMH, cnenuduyeckue s
npeaMeTHol o0nactu «XHUMHA», BHUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:
PaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUN SJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJIHAS M HEOJIHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTENIbHASl aTOMHAasi M MOJIEKYJSpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasl JI0JII XHMHYECKOrO JJIEMEHTa B COEIUHEHHH, MOJIAPHBIA OOBEM, OKCHU[,
KHCJIOTa, OCHOBaHME, COJb, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas
peakuus, KilacCU(pUKalMs peakLui: peaklUM COEAMHEHUs, PEaKLUU pa3loKeHUs, pPeaKkiuu
3aMeIIeHus], Peakui 0OMeHa, 3K30- M SHIO0TEPMUYECKHE PEaKIiH, TeIIOBOM 3P deKT peakuuu,
AP0 aToMa, JIEKTPOHHBINA CJIOM aToMa, aToMHasi OpOuTallb, painyc aToMa, XMMHUYECKasl CBA3b,
NOJISIpHAst U HETIOJISIpHAsk KOBAJICHTHAsl CBsI3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBasi J10J1s1 BeIeCTBa (IPOLIEHTHAs KOHIEHTPAlKs) B pacCTBOPE;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U IPUMEHSTH 3TU MOHATUS PU
ONMCAHUU BEIIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYJT BEIIECTB W ypaBHEHUH
XUMUYECKUX PEAKLUN;
OTIpEe/IeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAMICKHOCTh BEIIECTB K OMPEISIEHHOMY Kilaccy
coequHeHuH o GopMyiaM, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs U MOHHAs1) B HEOPTaHUYECKUX
COC/IMHEHUSIX;
packpsiBaTh cMmbIci [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHYECKHMX JJIEMEHTOB OT MX TMOJOXKEHHS B
[lepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOraipo;
OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy I[lepuoanueckoil cucTeMbl XMMHYECKUX
9JIEMEHTOB: Pa3JIMuaTh MOHITHS «TJIABHAS moATpyma (A-Tpymma)» u «modouynas moarpymma (b-
rpymnmna)», Majible U OOJBIINE MePHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCA B Ta0JIUIIe
«Ilepnogmueckass cucrema xumuueckux odaemeHToB [[. WM. MengeneeBa» ¢ YHCIOBBIMH
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjpa, oOiiee
YHUCJIO JIEKTPOHOB U PaCIpeIeNIeHHUE UX 10 3JIEKTPOHHBIM CJI0SIM);
KJIACCHU(UITUPOBATh XUMHUYCCKHE AJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA, XMMHUCCKUC PEAKIIUU
(110 YKCITy U COCTaBY YYacTBYIOIIUX B pEaKIMU BEIIECTB, O TEIIOBOMY 3G (DEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME [pPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIHMX
XUMHYECKHUX PEAKIUN;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HUX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPALIEHUIN B PA3IUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO d3JIEMEHTa Mo (opmylie COeIUHEHHs, MACCOBYIO JIOJIO BEIIeCTBa B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKiny;
MPUMEHATh OCHOBHBIE ONEPALIMHI MBICIUTENBHONU AEATENBbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
0000111eHIE, CUCTEeMATH3AIMIO, KIIaCCU(PUKAIINIO, BHISIBICHHE MPUYUHHO--CIICJICTBEHHBIX CBSI3EH
— JUIsl U3YyYEHHs] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-HAYUHBIE METO]IbI
MO3HAaHUSI — HAOMIJEHHUE, W3MEpPEHHUE, MOJCITUPOBAHUE, OKCIEPUMEHT (peayibHBIA U
MBICTICHHBIN );
CJIeIOBaTh MPaBUJIaM TMOJIH30BAaHUS XUMUYECKOU MOCYJ0N U 1ab0paTOPHBIM 00OPYJIOBaHHEM, a
TaKKe MpaBujIaM OOpaIleHus C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMH T10 BBITTOJTHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIMBITOB MO MOJYYEHUI0O U COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), IMPUTOTOBJICHHIO PACTBOPOB C OMpENEIEHHOM MAacCOBOM jaojei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W NPOBOJUTH XHUMHYECKHE HKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEed MW KHUCIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
dbeHondranenH, METHIOPAaHK U IPYTHE).

K xonmy oOydeHusi B 9 kjacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
OoTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:
PacKpbIBaTh CMBICJ OCHOBHBIX XMUMHMUYECKUX MOHSITHI: XUMHUYECKUNU 3JIEMEHT, aTOM, MOJIEKya,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CJIOXKHOE  BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peakiusi, XUMHUYECKas CBS3b,
TEII0BOM 3P EeKT peakiiu, MOJib, MOJIPHBI 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS] AMCCOIUAINS, PEAKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE peaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakly, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAHOBIIEHHE, aJIOTPOIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTalIndecKas



pemérka, KOppO3HMs METauIOB, CIUIAaBbl, CKOPOCTb XUMHMUYECKOW peakluH, MpeesIbHO
nonycrumas konuenrtpauus I1/1K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSATH 3TU NOHSTUS IIPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUI;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ul COCTaBlICHHS (DOpMyN BEIIECTB U YpaBHEHUH
XUMHYECKHX peakLuii;

OINpeseNATh BAJEHTHOCTh U CTENEHb OKUCIECHUS XMMHUYECKMX 3JIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUH IO
(bopMmynaM, BUJ XMMUUYECKON CBA3M (KOBaJECHTHAsl, HOHHAsI, METAJIMUECKasl) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsijl MOHA MO0 XUMHUYECKOW (opmylie, Xapakrep cpeibl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHUH, TUI KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELECTBA;
packpeiBathk cMbich [lepuoanueckoro 3akona J[. WM. MenneneeBa M JAE€MOHCTPUPOBATH €O
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyto (opmy I[lepuoanyeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHUS «IJIaBHas HoArpynna (A-rpymmna)y U «rnoOoyHast
noarpynna (b-rpynmna)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpbIE
UMEIOTCS B IMEPUOAMYECKON TaONMIEe, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sijipa, o0Olee YUCiIo 3JEKTPOHOB U paclpesiesieHue ux
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHAThH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B IpeJenax MajblX MEPUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIE€MEHThI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEaKUWH BEHIECTB, MO TEIUIOBOMY 3(¢eKTy, 1o
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME M crHeuu(pUuYecKue XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILLECTB, MOATBEPXK/Aas ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, NIEJIOUEN U COJIEH, TIOJIHbIE U
COKpaIlEHHBIE YPAaBHEHMsI PEAKIMI MOHHOTO OOMEHa, YpaBHEHMs PEaKIUM, MOATBEPKIAOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBS3M MEX/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKMCINUTENBHO-BOCCTAHOBUTENIBHBIX PEAKLMI TOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHNUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTEJIbHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
MIPOBOAMTD PAcU€ThI O YPABHEHUIO XUMUYECKON PEeaKIuy;

coOirofaTh MpaBuiia MOJb30BAHUS XUMHUYECKON MOCYy10il U 1ab0opaTopHbIM 00OpyaA0BaHUEM, a
TaKXe MpaBHujia OOpAIIEeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILMSAMHM I10 BBITOJHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BELIECTB
(aMMHaKa 1 yTIeKUCIIOro ra3a);

IPOBOAMTH PEAKIMM, IOATBEPKIAAIONINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiankar-,
cyiabdar-, THUAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥  MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

MIPUMEHSTh OCHOBHBIE ONEpAllii MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eHNe, CHCTEeMaTU3aINIO0, BBISIBJICHUE MPUUYUHHO-CIECICTBEHHBIX CBS3€H — I M3yUeHHS
CBOWMCTB BELIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAayyHbl€ METOJbl IO3HAHHUA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaJIbHbINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Ne HanMeHoBaHMe pa3jeioB U TeM Komrecreo wacos DJIeKTpOHHbIe (LM (ppoBbIE)
n/m  NporpamMmbl Bcero ggg‘;‘:}‘:ﬂbﬂme II)I%Z::;?IN“KH‘} oOpa3oBaTejibHbIe pecypchl
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
11 cormmomamnn mpamcckoi |5 0 ) Bubmorexa LIOK
CATCIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
12 BemiecTBa 1 xumnueckue 15 1 0 bu6nmorexa LIOK
peakiuuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pazjen 2. BaxkHeililune npeacTaBuTe/ M HEOPraHMYeCKUX BelIECTB
21 Boznyx. Kucnopona. [lonsitue 06 6 0 0 bubmmoreka [JOK
OKCHIaxX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax u 8 0 1 bu6nmorexa LIOK
COJISIX https://m.edsoo0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK
HEOPraHUYECKUX COCITUHECHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /I. U. MenaesneeBa. CTpoeHne aToMoOB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

[Iepuoanueckuii 3aK0H U

31 [Iepnonnueckas cucrema 7 0 0 bu6muoreka [JOK
' XUMUYECKUX dyieMeHToB J]. U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHne aToma
XuMHYECKas CBS3b.
3.2 OkucauTenbHO- 8 1 0 bubmorexa [IOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edso0.ru/7f41837¢c



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

Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubmorexa LOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM Kontposbnbie TIpaxTiecke (uudposrbie)
n/n NPOrpaMmbl Bcero paGoThi paGoTh! o0pa3oBaTe/ibHbIE
pecypchbl

Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKIuu

11 [ToBTOpenue u yriybieHne 3HaHNH OCHOBHBIX 5 1 0 bubmumoreka [IOK
pasiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636

13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636

Hroro no pazaeny 17

Pa3pen 2. HeMeTaJJIBI M BX CO€IHUHEHUSA

21 OO61mas xapakTepucTUKa XUMUYECKIX 4 0 1 bubnnoreka [JOK
anemeHTOB VIIA-rpynmebl. ["anoress https://m.edso0.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX

2.2 BHeﬁeHTOE V|AI-)prl'IHLI. Cepau eé 6 0 0 Egggil/?;]reeﬁsc%or{fﬂ 112636
COCIIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX

2.3 3JIeMeHT01£ VA-I;pynnLI. Azot, dpochop u ux 7 0 1 Egg;?lﬁ,eeﬁsc%(,)rﬁﬂ 112636
COCIIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX

2.4 BHCﬁCHTO]‘f |VAI-)I‘pyHl'ILI. VYranepon u KpeMHUR 8 1 2 Eggs??/ﬁee%zgﬂljﬂ 112636
U MX COSTMHEHHUSI

Hroro no pazneny 25

Paszpnen 3. MeraJuibl M UX COEIMHEHHS

3.1 OO0mrme cBoOWCTBa METAIIOB 4 0 0 ﬁtﬁﬁiﬁﬁeﬁiﬁﬁ/? 412636

3.2 Bakueiimme MeTaiuibl 1 UX COEIUHEHUS 16 1 2 Eubmorexa LIOK

https://m.edso0.ru/7f41a636
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Hroro mo pazneny 20

Pame.n‘ 4. XuMus ¥ OKpY:Kamolias cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 BH6H_HOTCKa HOK
https://m.edsoo.ru/7f41a636

Hroro no paznmeny 3

PesepBHOE Bpems 3 BH6H_HOTCKa HOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC

N KoJunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE

Il/-l] Tema ypoka Beero Kontpoabubie IIpakTuyeckue wysenus o0pa3oBaTe/bHbIC

padoThI padoThbI pecypchl

1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 0 0 bu6nmoreka [IOK
yenmoBeka. Tena v BemecTsa 01.09.2023  https://m.edsoo.ru/ff0d210c

2 [Tonsatre o0 MeToHaxX NO3HAHUSA B XUMUU 1 0 0 06.09.2023 ]I’?tptlgg'l;l/(r)‘r:eelijic]i)orﬁlffo 4227e
[Ipaktuueckas pabora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 0 0 bubmmoreka [JOK
obpalieHus ¢ 1a00paTOPHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yuctele BemecTBa U cmecu. CrocoOb! 1 0 0 bu6nmorexa LIOK
pasjieieHus cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue Buborexa [IOK

5 cMmecelt (Ha mpuMepe OYMCTKH OBAPEHHOM 1 0 1 15.09.2023  https://m.edsoo.ru/ff0d28c8
COJIN)» T — '

bubmmoteka IIOK

6 ATOMBI H MOJIeKYTb1 . 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 0 0 bubmuoreka [{OK
XHMHYECKHX DJIEMEHTOB 22.09.2023 https://m.edsoo.ru/ff0d2be8

bu6mmoteka IIOK

8 Hpocteie u coxkibie peiectsa . 0 0 27.09.2023  https://m.edsoo.ru/ff0d2a6c

bu6nunorexa LIOK

9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 0 0 29.09.2023 https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECCTB. Bubnmorexa [IOK

10 Xuwuuccias gpopmyna. Banenriocrs 1 0 0 03.10.2023  https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX AJIEMEHTOB o — '

11 OTHocuUTeNbHAs aTOMHAs Macca. 1 0 0 bubnuoreka [{OK
OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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MaccoBas 1071 XUMHUYECKOI'0 2JIE€MEHTa B

bubnunorexa LIOK

12| coennmermm 13.10.2023 _https://m.edsoo.ru/ffod350¢
13 KomnuectBo BemecrBa. Moisb. Mossipaast bu6nmoreka [IOK
Mmacca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 dOu3nuecKkue U XUMUYCCKHEC SIBIICHUS. bubnunoreka LIOK
XUMHUECKas PEaKIUs 20.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycinoBus NpoOTEKaHUS bubmuorexa [IOK
XMMHUYECKHX peaKIni 25.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPaBHEHUS 27.10.2023  https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus konmdecTBa, MacChl BEIISCTBA bubnunoreka LIOK
10 YPABHCHHUSM XMMHUYECKHX PEAKIHIA 01.11.2023 https://m.edsoo.ru/ff0d5708
Krnaccudukanusa XuMHUECKUX peakiiui Buborexa LIOK
18 (coenumemnn, pasnoxCHHs, SAMEIICHH, 03.11.2023 ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBbIii- Bubmuotexa LOK
19 | smummnonezwcr. O6O6erHHe " 08.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alvsl 3HAaHUH
20 KonTtponbHast pabora Nel no reme bubmuoreka [IOK
«BerecTBa 1 XUMHUYECKUE PEAKIIUI 10.11.2023 | https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CoctaB Bo3ayxa. Bubnmorexa [IOK
21 IéHCHOPOH - HICMEHT HHIPOCTOC BEILIECTBO. 15.11.2023 https://m.edsoo.ru/ff0d448e
30H
Ouznyeckue 1 XUMHUIECKHE CBONCTBA Bubmorexa IIOK
22 KuCIOPOAA (pCAKIUN OKHCICKNA, FOPCHHC). 22.11.2023  https://m.eds00.ru/ff0d4614
[TonsiTre 06 okcHaax
CriocoOsI MOTy4eHHs KHCIIOpO/ia B Bubmorexa IIOK
23 MA0OPATOPHI i NIPOMEIILLICHHOCTH 24.11.2023 | https://m.edso.ru/ff0d497a
[IpumeneHue KucIopoia
TemnoBoit 3¢ ekt XuMUIECKO peakuuu, Bu6muorexa LOK
24 MOHSITHE O TEPMOXHMIIECKOM YpABHEHIH, 29.11.2023  https://m.edsoo.ru/ff0d4790

9K30- U SOHAOTCPMHUUYCCKUX PCAKIHAX
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TormBo (HedTh, yroib U METaH).

bubnunorexa LIOK

25 | SarpssHEHME BO3AYXa, CIOCOOHI €ro 01.12.2023 https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
26 dlonyeenmie n cotmpan tneropora Bumorerce LIOK
N ’ 06.12.2023  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonxopon — aieMeHT 1 MpoCcToe BEIECTBO. Bu6mumoteka [JOK
Haxosxaenue B mpupoje 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubnuoreka [IOK
Bosiopoza. [IpuMeHeHue Boopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COMSAX bubmorexa LIOK
15.12.2023 ' https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TosTy4eHust BOAOPO/Ia B bubmmoreka [JOK
nabopaTopun 20.12.2023 https://m.edsoo.ru/ff0d4dd0
31 dlonyeenme n codpane soropoRs BuGtorece LIOK
N ’ 22.12.2023  https://m.edsoo.ru/ff0d4f42
W3Y4YECHHE €ro CBOMCTBY
N " bubnuoreka [{OK
32 Monspubiii 00nEM rasos. 3aKon Aoraapo 27.12.2023 https://m.edsoo.ru/ff0d542e
i FBH:I;CHGFHE ?361)iﬁa;dxogpl;:gm::emecma Bubmorexa IIOK
438 TI0 €T MIBECTHOMY ROJIMHCCTRY 29.12.2023  https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WM 00BEMY
o | e oo esn P B 0K
bt N 10.01.2024 ' https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35  dusnueckwe ¥ XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa [IOK
A 12.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubnuotexa [JOK
WHIUKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
37 nenscommonmse pacrsop. Macconas tors BuGorerce LIOK
' 19.01.2024 ' https://m.edsoo.ru/ff0d5b40

BCHICCTBA B paCTBOPEC
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[Ipaktuyeckas padora Ne 5 o Teme
«[IpuroroBieHue pacTBOPOB €

bub6nmoreka [IOK

38 orpeeIEHHON MacCOBOM J0Iei 24.01.2024 https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBAY
39 KontponbHas padota No2 o teme bubmuorexa [{OK
«Kucnopona. Bonopos. Bona» 26.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALIUS, bubnunorexa LIOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
o |Romemermancis aciers BuGaionsa LOK
’ 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6nunorexa LIOK
HOMEHKJIATypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI1 09.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubnunoreka LIOK
HOMEHKJIaTypa 14.02.2024 ' https://m.edsoo.ru/ff0dfee2
45  TlomydeHue ¥ XMMUYECKHE CBOWCTBA KHCIOT bubmmorexa [IOK
16.02.2024  https://m.edsoo.ru/ffOdfee?
16 Comnu (cpeanue): HOMEHKIIaTypa, ClIOCOOBI bubmuoreka [IOK
MOJTY4EHHsI, XHMHYECKHE CBOMCTBA 28.02.2024 | https://m.edsoo.ru/00ad9474
IIpakTuyeckas pabora Ne 6. Pemenue
47  OKCTEPHUMEHTATLHBIX 33/1a4 M0 TeMe bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUUECKIX 01.03.2024  https://m.edsoo.ru/00ad9b7c
COECIMHEHUI
48 I'eneTnyeckas cBA3b MEXKIY Klaccamu bubmuoteka [IOK
HEOPraHUYeCKUX COCTUHECHUI 06.03.2024  https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 | OGobmenne 1 CHCTEMATH3AIIMS SHAHMH 13.03.2024  https://m.edsoo.ru/00ad9ch?2
50 "Ocnommne xaacon neopramtacexin Bubmorera LIOK
15.03.2024  https://m.edsoo.ru/00ad9ela

coequHeHnn"
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[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunorexa LIOK

51 | xuMudccKux snemeHTOB. [lonsTye 0 20.03.2024 https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
52 cnerenmaaconss oncsenmos LI bu6morera LIOK
T 22.03.2024 https://m.edsoo.ru/00ada52c
MenaeneeBa
53  Ilepuopbl, rPyIIIBI, TOATPYIIIBI bubmorexa [IOK
’ ’ 27.03.2024 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIEP. bubnnoreka [JOK
H3oTombt 29.03.2024 https://m.edsoo.ru/00ada342
55| onewennon epmommessodt onerenes 11 Bumorerca LIOK
T 03.04.2024  https://m.edsoo.ru/00ada6bc
Menaeneena
55 ere monamemmo » Hlepopmconoft ontrens bummorera LIOK
05.04.2024 https://m.edsoo.ru/00ada824
J1. 1. MenaeneeBa
3nauenue [lepuoauyeckoro 3akona ass
57  PA3BUTHS HAYKH U IPAKTUKH. . 1. bubmmnoreka HOK
MeHieneeB — y4EHBIi, TIeIaror u 17.04.2024 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubmuoreka [IOK
XUMHYECKUX DIIEMEHTOB 19.04.2024  https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBA3b buGmmorexa [IOK
24.04.2024 https://m.edsoo.ru/00adac34
60 KoBanienTHas nosnsipHas XUMUYECKasi CBSI3b bubmmorexa TTOK
26.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOsIpHAs XUMHUYECKas bu6muoreka [JOK
CBSI3b 03.05.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS buGmnorexa [IOK
08.05.2024 https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peaxiuu 15.05.2024 | https://m.edso0.ru/00adb076
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64

OKHUCIINTEIIN U BOCCTAHOBUTEIN

bubnunorexa LIOK

17.05.2024 ' https://m.edsoo.ru/00adb076

65 KontponbHas padota Ne4 o teme 1 bubmuorexa [IOK

«Crpoenue aroMa. XUMHYECKasi CBSI3b)» 22.05.2024  https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001eHue u 1 Bu6muoteka [JOK

CHCTEMATHU3ALINS 3HAHUI 24.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600ICHHE 1 1 bubmuorexa [IOK

crcTeMaTH3aIlus 3HAHU 29.05.2024  https://m.edsoo.ru/00ad9ch?2
68 PezepHblit ypok. O000mmenue u 1 Bbu6moteka [JOK

CHCTEMATHU3ALINS 3HAHUI 31.05.2024 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe UG pPOBbIE

Ne Tema ypoka Kontpoabubie IT Hata oOpa3oBaTejibHbIE
n/m Bcero P PAKTHHECKHE U3ydeHus P
padoTbI padoThbI pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas Bu6muorexa LOK

! CHCTEMa XHMHHECKHX dJ1eMenToB /1. 1. . 0 0 01.09.2023 ' https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB Bubmorexa [IOK

2 XMMHHCCKHX 5/ICMEHTOB IEPBBIX TPEX 1 0 0 04.09.2023  https://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunel XUMHUYECKOI CBSI3U U THUIIBI 1 0 0 bubnunoreka LIOK
KPUCTAUTHYECKHUX PEIIETOK 11.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «IToBTOpEHUE U yrirybaeHue 3HaHUM 1 1 0 15.09.2023
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca» T

6 Knaccuukanus XuMu4eckux peakiui no 1 0 0 bubmuoteka [IOK
Pa3IMYHBIM MMPU3HAKAM 18.09.2023 | https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XMMHYECKOU Bu6muorexa [OK

! peatcuyii. HOHATHE 0 roOMOTeHHBIX H ! 0 0 22.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUSIX
[TonsiTHEe 0 XUMHUYECKOM PAaBHOBECHH.

8 @akTOpbI, BIUAIOIINE HA CKOPOCTh 1 0 0 bubmuoteka [IOK
XUMHUYECKON PEaKIiu U TIOJI0KEHHE 25.09.2023  https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 0 0 bubnuotexa [JOK
peakuuu 29.09.2023  https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTUUECKON Bu6muorexa LOK

10 AucCoUUaLyH. CHIBHEIC i CrabLie . 0 0 02.10.2023 ' https://m.edsoo.ru/00adcd68

QJICKTPOJIUTEBI
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11

HoHHbIe ypaBHEHMS peakui

bubnunorexa LIOK

13.10.2023 ' https://m.edsoo.ru/00add448
XI/IMI/IquKUI/Ie CBOICTBA KUCJIOT U } Bubnmorexa LIOK

12 OCHOBAHITH B CBETE TIPCACTABIICHIH 00 16.10.2023 ' https://m.edsoo.ru/00add5d8
AIEKTPOJUTHYECKON JUCCOIHAITIT
XuMH4ecKue ciaoﬁCTBa CoJIeH B CBETE } Bubmmotexa LIOK

13 npencraszennit 00 SACKTPOAHTHHCCKOH 20.10.2023  https:/m.eds00.ru/00add8h2
JIACCOLHAIIN

14 [TonsiTe o rupponuse conen bubmorexa [IOK

23.10.2023  https://m.edsoo.ru/00add9d4
. bubnuorexa [{OK

15| Obobuenne H CHCTEMATH3ALKS SHAHMKIE 27.10.2023  https:/m.eds00.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue Bbu6mmotreka [JOK
SKCIEPUMEHTAIBHBIX 331249 30.10.2023  https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo teme BuGnuotexa LOK

17 «DJIEKTPOIMTHYECKAS JUCCOLMALIMS. 03.11.2023 https://m.edsoo.ru/00addecO
XUMUYECKHE peaKkllii B PaCTBOPAX»

18 OO01mas xapakTeprCcTUKa raIOreHOB. bubnmnorexa [JOK
XMMHYECKHE CBOWCTBA Ha ITPUMEPE XJiopa 10.11.2023  https://m.edsoo.ru/00addfe2
X0pOBOAOPOI. E:OJ'ISIHaSI KHCJIOTA, Bubmmorexa [IOK

. XMMUACCKIC CBOUCTRA, MOTYHCHUC, 13.11.2023 https://m.edso0.ru/00ade104
MIPUMCHCHUE
[IpakTrueckas padora Ne 2 110 Teme

20 lonyuenme commit Kncaom, e 24112023 biipsm edsoo 1/00ade3ds
e€ CBOMCTB»

BLIqHCJlueHmI 10 YPaBHEHHSIM XUMUYECKUX Bubmorexa IIOK

21 DCAILIH, CCIIH OIUTH 13 Pearcrton Jan B 27.11.2023 ' https://m.edsoo.ru/00ade488
M30BITKE

29 Oo6mas xapakrepucTuka 31emMeHToB VIA- bubnmnoreka [JOK
TPYIIIBI 01.12.2023 | https://m.edsoo.ru/00ade64a

23 AnnoTponHble MOIU(UKALIUN CEPHI. bu6muoreka [JOK
HaxosxieHue cepbl U €€ CoeIMHEHUH B 04.12.2023 | https://m.edsoo.ru/00ade64a
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npupoje. XMMHUYECKHE CBOUCTBA CEPhI

CepoBonopo, ctpoeHne, (U3HIECKUe U

bubnunorexa LIOK

24 XMMHYECKHE CBOMCTBA 08.12.2023 https://m.edsoo.ru/00ade802
35 umsecsne w xmamtsecune caofcrea Bu6mtorerca LIOK
’ 11.12.2023 ' https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHYECKHUE PEAKINH, JIKAITUE B OCHOBE
e | rmEORD GocsG B LOK
) 9 15.12.2023 ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHCHHSIMU CEPbI

27 Brruncinenue MaccoBOM OJIX BRIXO4A bu6nunorexa LIOK
NPOJIyKTa PEaKiuu 18.12.2023 ' https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-

28 rpynmsl. A30T, paclpOCTPaHEHHUE B Bu6mmoteka [IOK
npupoje, GU3NYECKre U XUMHUYCCKHIE 22.12.2023 https://m.edsoo.ru/00adeeab
CBOMCTBa

29 AMMUak, ero Gpu3nyecKue 1 XuMHU4YECKHe bubmmnoreka HOK
CBOICTBA, MMOJyYEHUE U TIPIMEHEHNE 25.12.2023  https://m.edsoo.ru/00adf004

30 lonyacrme mmimara, moysore o Bubamorexa LIOK

. ’ 29.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bubnmorexa LIOK
XUMHUYECKHE CBOMCTBA 12.01.2024  https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

30 aMMOHHS B KaUeCTBE MUHEPATbHBIX bu6nunorexa LIOK
ynoopennii. XUMHUYEeCKOE 3arpsi3HCHHE 15.01.2024  https://m.edso0.ru/00adf518
OKPY’KaloIllel cpeibl COEAMHEHUSIMU a30Ta

33 i(?cc((li))g;)ﬁg{t;fn(gfg (b(gﬁjﬂ(gg:zne " bubmorexa LIOK

L 19.01.2024 ' https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYUEHNE
34 Hcnons3zoBanne GocdaToB B Ka4ecTBE but6mmoreka [IOK
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MUHEPAILHBIX y100peHuit. 3arps3HeHne
MIPUPOJIHOM cpenbl hochaTaMu
Yraepon, pacpocTpaHeHUE B TPUPO/IE,

22.01.2024

https://m.edso0.ru/00adfc20

bu6nmoreka [IOK

3 du3MuecKre 1 XMMUYECKHE CBOMCTBA 26.01.2024  https://m.edsoo.ru/00adfd9c
Oxcunel yraepojaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHUSCKHUE bu6nmoreka [IOK
npo0JIeMBbl, CBS3aHHBIC C OKCHIOM 29.01.2024  https://m.edsoo.ru/00adfebe
yraepoaa (1V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa [IOK
30.01.2024  https://m.edsoo.ru/00ae006¢
B Tonyuenc yaexncmororase, Bufimorera LIOK
; " 02.02.2024 ' https://m.edsoo.ru/00ae027¢
KauecTBeHHas peaknus Ha KapOOHAT-HOH
| monmae oA ol BuGorra LOK
05.02.2024 ' https://m.edsoo.ru/00ae054e
COCIMHECHUSX YIJIepoaa
40 Kpemnuuii u ero coenuHeHus bubmmorexa [IOK
09.02.2024  https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe bubnnorexa [JOK
«BakHelIIHe HEMETAJIBI M UX 12.02.2024  https://m.edsoo.ru/00ae0bf2
COETUHEHUS
o | oo e 63 o e Bumorera 10K
16.02.2024 ' https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuotexa [JOK
CBSI3b U METAJJIMUECKas! KPUCTAIUTMYECKast 19.02.2024 ' https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKre CBOMCTBA METAINIOB
XuMuueckue CBOHCTBA METANIOB. Buborexa IIOK
44 DNEKTPOXUMHUECKUN Psiji HANPsKEHUH

METAJIJIOB

26.02.2024

https://m.edso0.ru/00ae1156
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OO6mue cnocoObl MOTYYeHHUS METAILIOB.

45 CnaBel. BeruucieHus o ypaBHEHUSAM bubmuorexa [JOK
XMMHUYECKHX PEaKIUi, ECII OJIUH U3 29.02.2024  https://m.edsoo0.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsATHE O KOPPO3UM METAJLIOB bubmorexa LIOK

01.03.2024  https://m.edsoo.ru/00ae1278

47 [IlemoyHbIC METAJLIBI bubmorexa LIOK

04.03.2024  https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU BH6H_HOTeKa LOK
07.03.2024  https://m.edsoo.ru/00ae14b2

49 [IenouHO3eMENIBHBIC METAIIIBI — KAJTBIIHI bubnuorexa [{OK
Y MarHui 11.03.2024  https://m.edsoo.ru/00ae15e8

50 Bakueimue coequHEeHUA KLU Bubmorexa HOK

15.03.2024  https://m.edsoo.ru/00ae15e8

51 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 18.03.2024

59 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoteka IIOK
yCTpaHEeHUs 22.03.2024 | https://m.edso0.ru/00ae1886

o | e s o e B 10K
yeTpanenns” 25.03.2024 https://m.edsoo.ru/00aelae8

. bubmuoreka [{OK

4 | Amominni 20.03:2024 | hitps:fim eds0 n/00ze1064

55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoteka [IOK
THJIPOKCHUIA 01.04.2024  https://m.edsoo.ru/00aelc64

bubnuotexa [JOK

5 | HKemeso 05.04.2024 https://m.edsgn.ru/00ae1d86

57 Oxcuipl, TuapoKcuabl u coiu xenesa (11) bubmuoreka [{OK
u xenesa (I11) 08.04.2024  https://m.edsoo.ru/00ae35e6

58 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 15.04.2024

59 [TpakTuueckas pabota Ne 7. Pemenne bubnnoreka [JOK
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IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe 19.04.2024 ' https://m.edsoo.ru/00ae3de8
«Bakneliume MeTauIbl U UX COSAMHEHUS)
Boruncnenus no ypaBHEHUSIM XUMUYECKUX
60 mere nan coneport mpiveen, 1 buGaorexa LIOK
BBIUHCIICHHS MaCCOBOH JIOJTH BEIXOJA 22.04.2024 ' https://m.edsoo0.ru/00ae1750
MIPOJYKTa peakluu
61 O06o01IeHre U CHCTeMAaTU3alus 3HAHUN 1 26.04.2024
62 KonTponbnas padora Ne4 o teme 1
«Baxuelnme Metayuibl 1 UX COSIUHEHUS 27.04.2024
63 BeniectBa 1 maTepuasibl B TOBCEIHEBHOM 1 bu6nunorexa LIOK
’KU3HH YEJIOBEKa 03.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKarolen 1 bubnnorexa [JOK
cpebl 06.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb XumMuM B perieHny SKOJIOTHYECKUX 1 Bbu6mmoteka [JOK
npoOiem 13.05.2024 ' https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI 17.05.2024 https://m.edso0.ru/00ae0d0a
67 PesepBHblil ypok. O6001eHue u 1 bubmmnoreka HOK
CHCTEMATH3ALNS 3HAHWI 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00011eHNE 1 1 bubmuoteka [IOK
cUCTEMaTU3alUsl 3HAHUI 24.05.2024 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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