Munucrepcrso [Ipocsenienus Poccuiickoint @enepanuu
MuHucTepcTBO 00pa3oBaHus M HAYKH Y IMYPTCKO# PecryOmuku
VYnpasnenue o0pazoBaHust AIMUHUCTpau ropoaa Botkuncka Y amyprcekoit Pecniyonuku
MyHununanabHoe 010 KeTHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Cpennsis oOuieoopasoBarenbHas mkoiaa Nel 7umenu 174-ro
OT/EJIbHOI0 UCTPEOUTENLHOIO IPOTUBOTAHKOBOT'O apTUILIEPUHCKOTO TMBU3NOHA
umenu Komcomona Y amyprun ropoga Borkuacka Y amyprcekoit PecriyGumkm»y

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO

[Iporokon IIMO Nel ot IIporoxon Meroacosera [Ipukazom nupekTopa

30.08.2023 r Nel o1 30.08.2023 r. Ne 145-oc o1 31.08.2023
PABOYASA ITPOT'PAMMA

y4eOHOoro npeamera «Xumus» (0a30Bblil YPOBEHb)
OCHOBHOE 00111ee 00pa3oBaHUE

8-9 kmacc

CocTaBUTEND:

(1D 750022 ) Boponmora C.B.

r. Borkuack. 2023r



INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIer0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHIENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMMa 1o XUMUHU JaéT TPEICTaBICHHE O IIENIAX, OOIIeH CTpaTeruu OoOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAaHHE M0 pa3jiejaM U TeMaM IIPOrpaMMbl IO XMMHUU, OIPENEIAET KOJIUUYECTBEHHBIE
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JIESATETLHOCTH 00YUYaOIIETOoCs TI0 OCBOSHUIO Y4EOHOTO COJIEP KAHMUS.

3HaHUEe XUMUH CITY)KUT OCHOBOH 1151 (HOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IPE/ICTaBICHUS O B3aMMOIIPEBPAILCHUSAX SHEPTUU U 00 HBOJIIOLUH BEUIECTB B MPHUPOAE, O ITYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, IMUIIEBOH U SKOJIOTHYECKOI 0e30MacHOCTH, IPOOIIEM 3IpaBOOXPAHEHHS.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET pean3alii BOZMOXKHOCTEH Il caMOpa3BUTUA U (POPMHUPOBAHUS KYIbTYpPbI
JTUYHOCTH, €€ 001el 1 GYHKIIMOHATBFHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUS U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOW JKHU3HH, TaKk WU B
MpoQeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEUU(UKON HAaydyHOTO MBINUIEHHS, 3aKJIaJblBa€T OCHOBBI LE€JIOCTHOTO
B3IUIAJa Ha E€QUHCTBO IPUPOABI M  YEIIOBEKA, SBIAECTCA OTBETCTBEHHBIM  JTallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4YarOLINXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

I[aHHBIC HallpaBJICHUA B O6y‘-IeHI/II/I XUMHH 00€CIIeUMBAIOTCS CHCI.IPI(I)PIKOﬁ COJACPpIKaHUA
yqe6Hor0 nopeamera, KOTOpLIﬁ ABJLICTCA TNEAArOrH4YCCKU  aJIalITUPOBAHHBIM  OTPa)XCHUEM
0asoBoit HAayKM XUMHHU Ha OHpCI[eJ'IéHHOM JTaime eé pa3sBUTHA.

Kpr XAMHU Ha YPOBHC OCHOBHOTO O6IJ.I€1"0 06pa3013aH1/151 OpPHUCHTHPOBAH HA OCBOCHHUC
06y'-IaIOH_[I/IMHC$I CHUCTEMBI IIEPBOHAYAJIbHBIX MMOHATHH XUMHH, OCHOB HeOpFaHquCKOﬁ XUMHHU U
HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX MOHSITHH OpI‘aHI/I‘-IeCKOI\/JI XUMHHU.



CtpykTypa coaep>kaHusi MporpaMMbl IO XUMHH C(OPMHUpPOBAHA Ha OCHOBE CHCTEMHOTO
noaxona kK e€ m3ydenuro. CojaepaHue CKJIQJBIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHCTEMbI IMOHSATHH O XHUMHUYECKoW peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPTaHW30BaHbl IO TMPUHIIMITY TOCJICIOBATEILHOTO PAa3BUTHS 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TPEICTaBICHHI 00 AIEKTPOIUTUICCKON TUCCOLMAIIUH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘{eCKI/Ie 3HAHUSA PACCMATPUBANOTCA HA OCHOBE OMIIMPUYCCKU IIOJIYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAIOTCA IMOCJICAOBATCIBHO OT OJHOI0 YpPOBHA K [Jpyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHS U IMPOIrHO3UPOBAHUA CBOI‘/‘ICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOIro NPUMCHCHHUA U IMMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHue MporpamMmbl 10 XHMHUH CIOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1acc.

[Tpy n3yuyeHnr XUMHH MIPOUCXOAUT GOPMHUPOBAHNE 3HAHUNA OCHOB XUMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IMpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
NPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU N3YYEHUHU BELIECTB U XUMUYECKUX PeaKklnii, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON M y4yeOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpalleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.

[Tpy u3ydeHHH XUMHMHM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs Ba)KHOE 3HAuUCHHE
NpUOOPENTHN TaKKUe LIETH, KaK:

- q)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO pa3BI/ITOﬁ JIMYHOCTH, TOTOBOH K CaM006pa30BaHI/IIO,
COTPYAHUYCCTBY, CAMOCTOATCIBHOMY HPHUHATUIO peHleHHﬁ, CIIOCOOHOI AZIalITUPOBATBCA K
6BICTp0 MCHAKOIINUMCSA YCIIOBHAM XKU3HU,

— HaIlpaBJICHHOCTh OOY4YeHHs Ha CHCTEMaTH4ecKoe MpHoOIIeHne oOydarmuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bopMHPYIOLTMM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrnieueHne YCIOBHUM, CIIOCOOCTBYIOIIMX TNPHOOPETECHUIO OOYYAIOUMMHCSA OIbITa
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— ¢opmupoBanue o0mIe PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
YHClie YMEHHA OOBSICHATh M OIICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpPA, HCIONB3yS 3HAHUS U



OMBIT, TIOJNYYEHHBIC MNPH H3YYCHUH XUMHH, NPUMEHATh HMX TMpPH peleHud npobieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU NESITEIHLHOCTH;

— (popmupoBanue y 00y4aromuxcsi TYMaHUCTUYECKUX OTHOIICHUHN, TOHUMAaHUsl IEHHOCTU
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IEIecOo00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npo(UIIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO0miee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacoB (2 gaca B Hefleno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COAEPKAHHUE ObYYEHMSA
8 KJIACC
ITepBoHayajbHBIC XHMHYCCKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHM B JKM3HHM 4Y€JIOBEKAa. XUMHS B CUCTeME Hayk. Tena u
BelmiecTBa. DuU3MYECKHE CBOMCTBAa BEIIECTB. ArperaTHoe cocTositHue BemiecTB. llonstue o
METO/Iax MO3HaHMs B XUMHH. UKCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI U MOJICKYIJIBI. Xumudeckue djaeMeHTBH. CHUMBOJBI XHMHYECKHX JJIEMEHTOB.
HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.H}IpHOC YUYCHHUC.

XuMuueckas (I)OpMlea. BaneHTHOCTEP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
MNOCTOAHCTBA COCTaBa BCUICCTB. OtHocurtenbHas aromHas Macca. OTHOCHTEIbHAS MOJICKYJISIpHAasd
Macca. MaccoBas J0J11 XUMHUYECKOTO DJICMEHTA B COCAUMHCHNU.

KomnuectBo BemectBa. Mosnb. MossipHas macca. B3anMocCBsI3p KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo ¢hopMynaM XUMHUUYECKUX COSAMHEHUN.

@u3nyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ INPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BellecTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XuMUYeCKUX peakuuit
(coemuHeHUs, pa3IoKEeHUs, 3aMeIeHHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCY/IOH, MpaBHIaMH PaOOTHI B JaOOpaTOpUH U MPUEMAMH
oOpaiieHus ¢ 1abOpaToOpHBIM O0OPYIOBAHUEM, H3YYCHHE W ONMHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HAOMI01eHne (pr3nyeckux (TUTaBJICHUE BOCKA, TasHUE JIbA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBJICHUM, HAOJIF0IeHUE
W ONHCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakuuid (pa3lokeHue caxapa,
B3aMMOJICICTBHE CEpHON KHUCIIOTHI C XJIOpHUIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HArpeBaHWU, B3aMMOJeCicTBHE kene3a ¢ pactBopom comu memu (II), m3ydenuwe crmocoOoB
paszeneHuss CMecei: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BbIMAPWBAHUE, AUCTHILIALINS,
xpomatorpadusi, TMpOBENEHHWE OYUCTKHA TOBAPEHHOW COJHM, HAONIOJEHWE U OIHCaHue



PE3YyJIbTAaTOB MNPOBCACHUA OIIbITa, HWIUIIOCTPUPYIOHICTO 3aKOH COXpPAaHCHUA MACChbl, CO3JaHUC
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiimue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Boznyx — cmech rasos. CocraB Bo3znyxa. Kuciopon — 2/€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoje, GU3n4eckue U XUMHUIECKHEe CBOMCTBA (PEaKIi TOPEHUs).
Oxcuppl. Ilpumenenue kucinopoga. CrocoObl MOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIuIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — autoTporHas MOIU(pHUKAIHS
KHCIIOpOJa.

TeroBoil 3PQPexT XUMHUYECKON peakluu, TEPMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
SHAOTEPMHUYECKHUE peakuu. TOIIUBO: Yroib M MeTaH. 3arps3HEHHE BO3IyXa, YCHIICHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopoa — aneMeHT W mpocToe BemiecTBO. HaxokieHue Bomopoia B IPUPOIE,
du3nUecKre ¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucioTel u cou.

Monsipablii 00bEM ra3oB. PacuéTel 10 XUMUYECKUM YpaBHEHHSIM.

®usnyeckue CcBOMCTBA BOJAbL. Boja kak pactBoputenb. PactBophl. HachlilieHHBIE U
HEHACBIILIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BeIlIECTB B Bojie. MaccoBas 10y BelIeCTBa B
pactBope. XuMHYEeCKHUe CBOMCTBAa BOAbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJEC U B KU3HU
yenoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOAHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuIoB.

OcHoBanus. Krmaccudukamuss ocHOBaHWM: WIENOYM HW HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBAa OCHOBaHuU. [lomydyenue
OCHOBaHHUH.

Kucnoter. Knaccudukanus xucinor. HomeHnkiarypa kucioT. @uU3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneil. dusnyeckue u xuMudeckue cBoiicTBa coiieid. [lomyuenue
coJei.

I'eneTnyeckas CBS3b MEXAY KJIacCAMHU HEOPTaHWMUECKHUX COCAMHEHHM.
Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE ONpEJIeNICHNE COEpP KaHUs KUCIOpoAa B BO3AyXe, MOJydyeHue, coOOMupaHue,
pacrio3HaBaHME W HW3y4YEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IMpEKpalleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0pa3llaMd OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHUE, paclio3HAaBaHUE H
W3y4eHUEe CBOWMCTB BojOpoja (TOpeHue), B3auMojaercTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOKHO MCIIOJIb30BaHME BUAECOMATEPHAJIOB), HAOMIOIEHHE 00pa3I0B BEUIECTB KOJIUYECTBOM
1 Momb, WcciaenoBaHUE OCOOCHHOCTEH PAacTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,



B3aUMOJICCTBUE BOJABI C METaUlaMH (HAaTpUEM U KajblMeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHAJIOB), HCCIEAOBaHUE OOpPAa3Il0B HEOPTaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPACKH HHJMKATOPOB B PAcTBOpaxX KHUCIOT M WIEJIOYEH, M3yueHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTajllaMu,
peakuuii HEUTpaIM3alMM, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33J1a4 110 TeMe «BakHelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpaeneeBa. CTpoeHne aToM0OB. XUMUYECKasl CBSI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKU KIACCU(PHUKAIIMM XMMUYECKHIX 3JIeMeHTOB. [IoHSATHE O Ipymax cXoJHbIX
9JIEMEHTOB (IIEMOYHBIE W INEJIOYHO3EMENbHBIE METAUIbl, TaJlOTeHbl, WHEPTHBIC Ta3bl).
DJIeMEeHTHI, KOTOphIe 00pa3yIoT aM(OTepHBIE OKCUIBI M THAPOKCHJIBI.

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucreMa XHMMHYECKUX JJIEMEHTOB [l
. MenneneeBa. Koporkonepuoanas u ATuHHONEpUoaHas (opmbl [leproamueckoll CUCTEMBI
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuogsl u rpynmnbel. DuU3MUECKUN CMBICH
MOPSKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue artomoB. CoctraB aroMmHbIX snuep. MWM3orombl. OnekTpoHbl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil CucTeMbl
. W. MenneneeBa. XapakTepUCTHKA XHUMHYECKOIO JJEMEHTA [0 €ro IMOJOKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJiiyca aTOMOB XUMHUYECKUX DJIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOJIAM.

3nauenne [leproanyeckoro 3akoHa u Ileproguveckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
IS pa3BUTHS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbI U TpakJaHHH.

Xumuyeckas CBSI3b. KoBanenTtHas (momnsipHast " HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenpb okucieHns. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknunu. Hpoueccm OKHCJICHUA
1 BocCTaHOBJICHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHe OOpa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWCTBHUE THUIPOKCHIA
[MHKA C PacTBOPAMH KHCJIOT U IIEJOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKITUU PA3II0KEHHUS, COSTUHEHHS ).

Mescnpeomemnuie ceazu

Peanuzanus MEXIpeaMETHBIX CBSI3€W NMPU U3YUYEHUHM XMMUH B 8 KJIACCE OCYLIECTBISETCSA

qepe3 HUCIIOJIb30BAHUEC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, Tak H HOHHTHﬁ,
ABJIAIOIMINXCA CUCTEMHBIMUA JJIA OTACJIBHBIX IMTPEAMETOB €CTECTBEHHO-HAYYHOI'O HUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, OSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsj, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armochepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOIBI, IMOJIE3HBIE
HCKOIIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC
BeurecTBo M XMMH4YeCKas peakmusi

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMa XHMMHUYCCKHX  JJICMCHTOB I[
H. Menaeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MEHECHHUM CBOMCTB XHUMHUYECKHUX
9JICMCHTOB IICPBBIX TpéX IepruoaoB, KaJlvid, KaJIbLOUA U HX COCIMHCHHH B COOTBETCTBHUM C
ITOJIOKCHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB.

CTpOCHI/Ie BCIICCTBA. BHBI XHMHYECKOH CBSI3U. THIIBI KPpUCTAJUIMICCKUX peHléTOK,
3aBHCHMOCTh CBOMCTB BC€IIECCTBA OT THIIA KpI/ICTaJIJII/ILIGCKOI\/JI peHIéTKI/I n BHIA XHUMHYCCKOH
CBA3U.

KJ'IaCCI/I(l)I/IKaI_[I/IH U HOMCHKIJIATYpa HCOPTraHUYCCKUX BCIICCTB. XHWMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJIaCCaM HCOPTraHWUYCCKUX COG)IPIHGHI/IfI, TCHETUYCCKasA
CBs3b HCOPIraHUYCCKHUX BCIICCTB.

Knaccugukanus XMMHYeCKUX peaklUui Mo pa3iIMyHbIM IpU3HAaKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonstue o CKOpPOCTH XUMHUYECKOH pCaKknunu. [Tonsitue 00 O6paTI/IMBIX u HCO6paTI/IMBIX
XUMHUYCCKUX PCAKIHAX. IloHsiTHE O TOMOTCHHBIX H TCTCPOTCHHBIX PCAKIHAX. Ilonstne o
katanuze. lloHATHE O XHUMHYECKOM PaBHOBCCHHU. CDaI(TOpLI, BJIMAIOIUEC Ha CKOPOCTb
XHUMHYICCKOM PCAKIUN U IMOJTOKCHUC XUMHUYCCKOI'O PaBHOBECH .

OKHUCIATENTbHO-BOCCTAHOBUTENBHBIC PEAKIMK, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YpPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust PMEKTPOIUTUUECKON TUCCOUUALMU. DJIEKTPOJUTHI U HEINEKTPOIUTHL. KaTHOHBI,
QHHOHBI. MEXaHW3M JUCCOIMALMM BEIIECTB C PA3JIMYHBIMU BHIAMU XUMHUYECKOW CBS3H.
Crenens auccoruanyy. CHIBHBIEC U CIa0BIEe AIEKTPOIIUTHI.

Peakuuu noHHoro ooMeHa. YcIoBHS MPOTEKAHUS PEAKIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KHCIOT, OCHOBAHUN U COJIE B CBETE



MPEJICTABICHUA 00 SICKTPOIUTUYECKON Amccoruanui. KadecTBeHHbIE pEaKkIMy Ha HOHBI
[TonsiTHe 0 ruIpoONIN3€E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJENSIMU KPHCTALNIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3INYHBIX
(baxTopoB, UCCIEIOBAaHHE NIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IpOIecca JUCCOLMAIUU
KUCIIOT, Iueno4ed M coined (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OINbBITOB, WIIOCTPUPYIOIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpeHHE, pPeaKUUu pPas3IoKEeHUsl, COCIAUHEHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTanbl 1 UX cOeTUHEHUS

OO6mass xapakTepucTtuka raiaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creniean okucicHus. CTpoeHHEe W (DU3MUECKHE CBOKMCTBA IMPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJlllaMu,
miesnoyamu).  XuopoBopopod. ComsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelme Xiaopuabl
U UX HAXOXJICHHUE B IPUPOJIC.

O6mas xapaxkrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (u3NyYecKHe CBOWCTBA NMPOCTBHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIUK KUCIOPOJAa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M crenuduueckue). XUMHYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBIIUICHHOTO CHoco0a IoJydeHUs cepHO Kuciorsl. IIpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COeQUHEHHMH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH Cpenabl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEeAOTBPALICHUS.

OO6mass xapaktepuctuka 3JaeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHeHHE B TNpupoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMUYecKHue
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUSL, UX (HU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
dusznyeckue M XUMHYECKHE CBoOicTBa (oOmiMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, dpuznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOMCTBa, monydeHue. Vcmosnb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbel. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENCHH OKHCICHHS. YTIEPO, alUIOTPOIHbIE MOAU(PHUKAIINH, pACTIPOCTPaHEHHE B



npupoje, Gusndeckne u XuMUIecKrue cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxkcuppl yraeposaa, ux (GpU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJIy4eHHE U MPUMEHEHHEe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsi3aHHbIe ¢ okcuaoM yraepona (1V),
TUIOTE3a II00aIbHOTO MOTEIUIEHHUS KJIMMaTta, MapHUKOBBINM 3QQeKkT. YroibHas KHCIOTa U €8
conu, uX (PU3MYECKHEe W XMMHUYCCKUE CBOWMCTBA, IMOJIyYCHHE W TNpUMeHeHHe. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonb3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BEHIECTBAX KAaK O COEAMHEHHSX YIiepojaa
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHIEpPUH, YyKcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepabOTKu
(6eH3uH), UX POJb B OBITY ¥ MPOMBIIUICHHOCTH. [TOHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX:
XKHUpax, OelKkax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE E€IMHCTBO
OpPraHUYECKUX M HEOPTaHMYECKUX COCIUHEHHIH.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYCHHE U TMPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OO6mme npencraBieHuss 06 okcuae kpemaus (IV) u
KpeMHUEBOM kucinoTe. CUITUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl
0€30MacHOT0 UCTOIb30BaHMS CTPOUTEIBHBIX MATEPUAIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3ll0B HEOPIaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoB), HaOdIoJeHWe Tpouecca oOOYyIJIMBaHUS  caxapa TMoja  JielicTBUEeM
KOHLEHTPUPOBAHHON CEPHOI KHCJIOTHI, U3yUYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTBI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHUAIIOB), 00pa3liaMi a30THBIX M (POCHOPHBIX yIOOpEeHHUH,
[oJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHUE MPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, NojJy4eHHe, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W W3Y4YEHHME IPU3HAKOB MX IPOTEKAHUs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELIeHHE 3KCIepUMEHTANbHBIX 3a/1a4y 1o TeMe «Baxueiimue
HEMETAIUIBI U UX COCTUHEHUS.

MeTajuibl 1 HX COeAMHEHUS

O6HIa$I XapPaKTCPUCTHKA XHMHUYCCKHUX OJBJIEMCHTOB — MCTAJUIOB Ha OCHOBAHHMU HX
nonoxeHus B [lepuoanueckoii cucteme xumuyeckux 3iaemMeHToB [{. . MenneneeBa u ctpoeHust
atoMoB. CTpoeHue MeTaioB. MeTainuyeckas CBsi3b M MeETa/lIMyecKas KpHCTaUIM4YecKas
pemeéTKa. DIEeKTPOXUMHUYECKUN psif HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoricTBa MeTaiuioB. OOmue crocoObl MOy4eHUsT MeTa/liIoB. [oHsATHE O KOPpO3UM METAIIOB,



OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHHANA, OpOH3a) 1
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[lenouynble MeTasuIbL: MosokeHue B [lepuonnyeckoil cucteMe XUMUYECKUX 3I€MEHTOB /.
W. MenneneeBa, CTpO€HUE KX aTOMOB, HaxOXJAeHUE B mpupoje. PU3snueckue U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpHsl U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MAarHUd W KalbLUi: MoJoxkeHue B llepuonmueckon
cucreme xumudeckux sneMmeHToB [[. WM. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HaxO0XJACHUE B
npupozae. PU3nyecKue U XUMUYECKHE CBOMCTBA MarHus U KaJblusa. BaxkHelmme coelrnHEHUs
KaJIbIHS (OKCHJI, THAPOKCHU/I, COJn ). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: mionoxkenue B Ilepuoauyueckoil cucTeMe XHUMHYECKMX 3JeMEHTOB /I.
W. MenpaeneeBa, CTpoe€HHE aToMa, HaxoXKJIeHHE B mpupoae. DU3HYECKHE U XUMHUYECKHE
CBOICTBa aTIOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCHIA M THIPOKCHUIA ATFOMUHUS.

Kene3o: mnonoxenne B Ilepmoguueckoil cucremMe XHUMHYECKHX 23yeMeHTOB /I
W. MenneneeBa, cTpoeHHWE aToMa, HaxoxkaeHue B mpupoae. DPusznyeckue U XUMHUUYECKUE
cBomcTBa xene3a. Oxcusl, ruapokcuasl U conu xenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
U TIOJTy4YECHHE.

Xumuueckuit IKcnepumenn:

O3HaKOMJIEHHE C o0pa3laMM MeTauloB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIb30BaHHME BUAECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJIOW (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs JKeie3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHbBI: MarHUs, KaJblMsl, aTIOMUHUSA, IIMHKA, kene3a (II) n xenesa
(I1I), meau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
KU M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIE€OMATEPUANIOB), UCCIIEOBaHNE aM(POTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THJIPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 33/1a4 110
TeMe «BaykHel1e MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia
BemectBa u Marepuainsl B IOBCEIHEBHOM XKU3HU 4YellOBeKa. be3omacHoe UCIosb30BaHUE
BEHIECTB N XHMMHUYCCKHUX peaKHI/II\/II B 6I)ITy. HepBas[ ImoMoImb IMpu XHUMHYECCKHUX OXKOrax Hu

OTpaBJICHUMAX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl (MpeaenbHas 10mycTUMasi KOHIICHTPAIUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAJIOB, MOJTMMEPHBIC MAaTEPUATIbI).

Mesrcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMETHBIX CBsI3€d MpPU U3YyYEHUH XUMHUU B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
SIBJISIFOLTUXCSI CACTEMHBIMU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TIOHATHS: HAyUHBIH (DAaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PaIMOaKTUBHOCTh, MOJICKYJAa, DJICKTPUUYECKUH 3apsji, HNPOBOJAHUKH, TMOJYIPOBOIHHUKH,
JTUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKAa, CIUIaBbl, (U3UYCCKHE BEITUYUHBI,
€MHUIBI U3MEPEHUSI, KOCMUYECKOE POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢otocunres, neixanwe, Omochepa, dSKOcHCTEMa, MHHEpAIbHBIC YHIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

[eorpadusa: armocdepa, rtuapocdhepa, MHHEpaTbl, TOPHBIE IOPOIBI, IIOJE3HbIE
UCKOIIaeMbI€, TOILUTUBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIC pe3yiibTaTbl OCBOCHUS IIPOrpaMMbl OCHOBHOI'O 06]]_[61"0 06p330BaHI/ISI
JOCTHUTalOTCA B XOI€ 06yquH51 XHUMHUHU B €IUHCTBC y‘~I€6HOI\/JI 1 BOCIIMTATCILHOM JCATCIIBHOCTHU B
COOTBCTCTBHUU C TpaAUuIIMOHHBIMHA pOCCHﬁCKHMH COMUOKYJIbTYPHBIMU n AYXOBHO-
HPAaBCTBCHHLBIMU ICHHOCTSAMU, IMPUHATBIMU B 06HI€CTB€ npaBujiaMi U HOpMaMMU NOBCACHUA U
CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAHUSA, CAMOPAa3BUTHUA U COLTMATIN3alIUU 06yqa10mnxc;1.

JIMYHOCTHBIE pe3yiabTaThl OTPAKAOT TOTOBHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHEIX OEHHOCTHBIX OpI/IeHTaIII/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha e€
OCHOBC, B TOM 4YHCJIC B 4aCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSIL:

LIEHHOCTHOT'O OTHOILIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(pOpPMAIUEH O TEepPEOBBIX JOCTHKEHUSX W OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABJICHUS] O COIMAIBHBIX HOpPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-
HCCJIEIOBATENILCKOM, TBOPUYECKOM U JPYTUX BHUIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JESITEIIPHOCTHA TIPH BBIMOJTHEHUN y4eOHBIX, TTO3HABATEIBHBIX 33/1a4, BBHITIOJHEHUN
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YUIEOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHUIO
YW B3aMMOIIOMOIIM B TPOIECCE 3TOH Y4eOHOW EeATeTbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE



MOBEJICHUE U TOCTYIKH CBOMX TOBApPHUIIEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUYECKHE  MPEJCTAaBICHHUA O  BEIIECTBE M  XUMHUYECKOM  peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUsS HAyKM M COCTAaBJSIOLIME OCHOBY JUIS
IOHUMaHMs  CYIIHOCTM HAy4yHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHS MPHUPOAbI, B3aUMOCBS35iX YEJIOBEKAa C IMPUPOJHOM Cpenoi, o posin
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

IIO3HABATEJIBHBIC MOTHBBI, HAlpPaBICHHBIC HA IIOJyYEHUE HOBBIX 3HAHUN IO XUMUH,
HEoOXoauMble Ul OOBSACHEHHsA HaOJIOJaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATEIIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYpHl, B TOM YMCIIE HAaBBIKOB CAMOCTOSTEIBHOIN pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(}OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYUYCHHIO U IO3HAHHIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMI0, MTPOCKTHON M HCCIENI0BATEIbCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAHUE IIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HH, OCO3HAHUE ITOCICACTBHN W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUS alKOrojis, HApKOTHKOB, KYPEHHS), HEOOXOAUMOCTH COOIIOICHUS
mpaBujl 0€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHOU
JKU3HHU;

5) TpynoBoro BocnuTaHus:

MHTEpeC K NMPaKTHYECKOMY M3YyUEHHIO Mpodeccuil u Tpyaa pa3iIuyHOro poja, yBaKEHUE K
TPy M pe3yiapTaTaM TpPYAOBOW JEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMEHEHUS
OPEIMETHBIX 3HAaHWM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUHU
NPOJODKEHUsT 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMMHH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTel, ycnemHoi mpodeccnoHaIbHON AEATeNIbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IallTUPOBATHCS B PO(HECCHOHATIBHOM Cperie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

IKOJIOTMUYECKH IeIeCO00pa3HOe OTHOIICHHE K MPUPOJAE KaK MCTOYHHUKY KU3HH Ha 3emIle,
OCHOBe €€ CYIIECTBOBAHUS, MIOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0Oe30macHOro obOpas3a »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TIPABMIJI O€30MacHOTO MOBEECHUS TP PaboTe C BEIECTBAMH,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINX 3T0POBBIO M KU3HU JTFO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJy4aeMmble MPU H3YYECHUH XUMHH, JJs PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKalOIel MPUPOIHON CPeIoH, Uil TOBBIILIEHUS YPOBHS SKOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTeH MX perieHUs
MOCPEJICTBOM METOJ0B XUMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
M03HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJILHOW MPAKTHUKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe merampeaMETHBIX PE3yIbTATOB BBIICISIOT 3HAYUMBIC UIsI (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, FUNoTe3a, GakT, CUCTEMa,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHUpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJATUBHBIE), KOTOpble oOecneurnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM! IS TeIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jlornyeckune JefcTBUA:

YMEHMsI HCIOJb30BaTh IPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH  (BBIIEISATH HUX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHATHAMU), UCIOIb30BATh MOHATHUS JUIsl OOBACHEHUS
OTIENbHBIX (DaKTOB W SBJICHHWH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS Kiaccu(uKauu
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKLUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MEXly 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH), A€1aTh BBIBOJBI U 3aKJIIOYECHHUS;

YMCHHUEC NPUMCHATDH B IIPOLCCCC IMO3HAHUA IMOHATHUA (HpeI[MCTHBIe n MeTaHpCI[MCTHHe),
CHUMBOJIMYCCKHUC (3H8.KOBBIG) MOZCIIN, HCIOJIb3YCMBIC B XHUMHH, Hp606paSOBHBaTB IIUPOKO
MNPUMCHACMBIC B XUMHUHU MOJCJIBHBIC IMPCACTABICHUA — XUMHYCCKHI 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XUMHNYCCKas (I)opMyna U YPaBHCHHUC XHUMHUYECKOU peakiimn — TMpHu PCHICHUHA yqe6Ho-
IIO3HABATCIBbHBIX 3a7dad, C y‘IéTOM 9TUX  MOJICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH U
XapaKTCPU30BaATh CYIICCTBCHHBIC INMPHU3HAKHU HU3Yy4YaCMBIX 00BEKTOB — XHMHYECKHX BCIICCTB U
XUMHUYCCKHUX peaKHI/If/'I, BBISABJIATH O6HII/I€ 3aKOHOMCPHOCTH, IMPHUYNHHO-CJICICTBCHHLBIC CBA3U U
IMMPOTHUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SABJICHUAX.

Ba3oBbIe nccienoBaTenLCKue 1eliCTBUA.

YMCHHE HCIOJIB30BATH ITOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IIO3HAHUS, a
TaKXXC€ B Kady€CTBC OCHOBBI JIA q)OpMI/IpOBaHI/HI TUIIOTE3blI IO MPOBEPKE MPaBUIIBHOCTU
BBICKa3bIBACMbIX Cy)K)ICHPIfI;

MpPUOOpETEHNE OMbITa MO TUIAHUPOBAHHIO, OPTaHMU3AIMHU M TPOBEICHHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 3a XOJ0OM MPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyaupoBaTh OOOOIIEHUS W BHIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMeHUue BbIOMPAaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIHIO PA3TUYHBIX BUIIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHble TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yYMEHHE NPUMEHSTH Pa3IMdHbIe METO/IBI M 3aIIPOCHI IIPH MOUCKE B 0TOOpe nHpOopManuu 1
COOTBETCTBYIOUINX JTAaHHBIX, HECOOXOMMBIX JUIS BBIIIOJHEHUS Y4COHBIX U TIO3HABATEIFHBIX 33134
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJieHUE KYJIbTYpOH aKTUBHOTO HCIIOJIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
uH(pOpPMAMK W WIUIIOCTPUPOBATh peIlacMble 3a/laud HECJIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCMOJIb30BaTh W AHAIM3MPOBATH B Ipolecce y4yeOHON W HCCIIEI0BaTENbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY POMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIe PUPOJHON CPEJIbI.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHLIC yqeﬁnble aelCcTBHUA:

YMEHMs 3aJaBaTh BOINpOCHl (B XO0jA€ auaigora M (Wiau) JUCKYCCHUU) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTHL CBOM MPENJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS IPECTABIIATH MMOJIyUCHHBIC PE3YJIbTaThl T03HABATEIIBHOM IEATEILHOCTH B YCTHBIX
N IHUCbMCHHBIX TCKCTaxXx; MACJIAaTh MPE3CHTAIHUIO PE3YyJIbTATOB BBIIIOJIHCHUA XUMHYCCKOI'O
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OIMBITa, Ja0OpPATOPHOW pPabOTHI MO WCCICIOBAHHIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHSI YIeOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU ITO3HABATEIHHOU U
UCCIICIOBATEIIBLCKON JICATEIIBHOCTU TPU PEIICHUH BO3HHUKAIOIIUX MPOOJEM Ha OCHOBE yu&Ta
0o0IIMX WHTEPECOB W COTJIAaCOBAHHS MO3UIMH (0OCYKIeHHS, OOMEH MHEHHSMH, «MO3TOBEIC
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

YMEHHUE CAMOCTOSATEIBHO OIPENEIATh LEIU ACATEIBHOCTH, IIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBINOJIHEHUH 33aHUN ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEILIECTBAX M PEAKLMIX, OLEHUBATh COOTBETCTBHUE IOJIYYEHHOI'O pPE3ylbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAJIAracMbl€ B YCIOBUU 3aIaHUMN.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMETHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENILHOIO COJEpIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHUS, YMEHHMs U CHOCOObI JeHCTBUM, crenupuyeckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYE€HHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K konny obydenust B 8 kiiacce mpeaMeTHblE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

e PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSATHI: aTOM, MOJEKYyJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OAHOPOIHAS U HEOAHOPOIHAS),



BAJICHTHOCTh, OTHOCUTENbHAsI aTOMHAs U MOJIEKYJIIpHasi Macca, KOJIMYEeCTBO BEILECTBA,
MOJIb, MOJISIpHAsE Macca, MaccoBas [I0JI1 XMMHUYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJISIpHBI  00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPUIATEIBHOCTD,
CTENEeHb OKHUCIICHUS, XHUMHUYEcKas peaklus, Kilaccuukamus peakuuil: peakuuu
COCIMHEHUS, PEaKIMHU DPA3JIOKCHHs, PEaKLUUU 3aMEUICHUs, peakuu OOMeHa, IK30- H
SHIOTEPMHUUECKHUE PEAKLUHU, TEIUIOBOM 3(PQEKT peakiuu, sSApO aroMa, JIEKTPOHHBIN
CIIOM aToma, aToMHas OpOWTanb, paJAUyC aroMa, XHWMHUYECKas CBs3b, HOJSpHAS H
HENoJIsipHasi KOBAJICHTHAs CBsI3b, MOHHASI CBSI3b, MOH, KATUOH, aHHOH, PAaCTBOP, MaccoBas
JI0JIs BellecTBa (MPOIEHTHAs! KOHLIEHTpAIs1) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHYECKHX MOHSATHM M NPUMEHSTH OTH
MOHSATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIMKY [UISI COCTaBieHUS (OpMyN BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpeeNATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OHHApPHBIX COCIUHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHHAPHBIX COCIUHEHUSX, MPHHAIICKHOCTh BEIIECTB K
omnpeAenéHHOMY KIAcCy COeAMHEHWH 1o (opMmynaM, BHJ XUMHYECKOH CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpbiBaTh cMmbich [lepuonnueckoro 3akoHa J[. WM. MenneneeBa: neMOHCTPHUPOBATh
NOHMMaHHUE TEPHOANYECKON 3aBHCHMOCTH CBOMCTB XHUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepumomuyeckoll cucTeMe, 3aKOHOB COXpPaHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYIIIPHOTO YYSHHS, 3aKOHAa ABOTa/IpO;

ONMKCHIBATL M XapakTepu3oBaTh Tabnmuunyto ¢opmy I[lepuoanueckoit cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «rJIaBHas mnoxarpymma (A-rpynma)» u
«moboynas mnoxarpymnmna (b-rpymma)», wmanble W OONbIIME TEPHOIbl, COOTHOCUTH
o0o03HaueHHsI, KOTOpble MMEIOTCs B Tabmuie «llepmommdeckas cucreMa XUMHUYECKUX
anementoB JI. WM. MenzeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsAn s1apa, oOImee YHCIO DJIIEKTPOHOB U
pacripeielieH|e UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XMMUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (IO YUCIYy M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY
sdexry);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHYECKHE CBOICTBAa BEIECTB pa3IMYHBIX
KJIAaCCOB,  TOATBEp)KIAash  OMHCAaHHWE  TpUMEpaMH  MOJEKYJISIPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KAueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;
BBIYHUCIISITE OTHOCHUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJI0 XMMHUYECKOT0 3JIeMEeHTa Mo (popMyiie COeTUHEHUs, MaCCOBYIO OO BEIIECTBa B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIlim;

NPUMEHSATh OCHOBHBIE ONEpAIlMM MBICIUTENbHON JESITeIbHOCTH — aHallu3 U CUHTE3,
cpaBHEeHHE, 0000IeHne, CHUCTeMaTU3alllio, KiIacCU(UKAIUIO, BBIIBIECHUE MPUYNHHO--
CJIEZICTBEHHBIX CBsi3e — JUI M3Y4YEHHs CBOICTB BEIECTB M XUMHMUYECKHX PpEaKIHi,
€CTeCTBEHHO-HAYYHBIC METOJIbI MMO3HAHMS — HAOIIOACHUE, N3MEPEHHE, MOICITUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIIeZIOBaTh TpaBWJIaM  TIOJIB30BAHUS XUMHYECKOW TMOCYIOW W  J1abOpaToOpHBIM
o0opyJIOBaHUEM, a TaKXe MpaBWIaM OOpaIleHUs C BELIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHHUIO JIAOOPATOPHBIX XMMHYECKHUX OIBITOB IO TOJYYECHHUIO H
COOMpaHUIO Ta3000pa3HBIX BeIIECTB (BOAOpPOJa M KHCIOPOZa), MPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA, TIAHUPOBATH U
NPOBOJUTh XMMHUYECKHE HKCIEPUMEHTHI IO PaclO3HABAaHHUIO PACTBOPOB MIENOYEH HU
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTakMyc, peHodTanent, METUIOpaHK U IPyTre).



K xonmy oOydenust B 9 kJjacce mpeaMETHBIE pe3ysibTaThl HaA 0a30BOM YpOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e PACKpPBIBATH CMBICI OCHOBHBIX XMMHWYECKHMX TMOHATHM: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BaJIEHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKass peaklHs, XHUMHUYeCKas
CBSI3b, TEIUIOBOW 3(PeKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DIEKTPOJIUTHUECKas AMCCOIMAIMS, pEeakuud HOHHOro oOMeHa,
KaTaJln3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAaHOBJIICHHE, aJUIOTPOIUS, aM(OTEPHOCTh, XMMHUYECKas CBs3b (KOBaJICHTHAsd,
MOHHAsI, METaJUIMYecKas), KpuUcTajsinyeckash pemiérka, KOppo3us METaJulOB, CILUIABbI,
CKOpPOCTb XMMHMYECKOM peakuuu, IMpeAesbHO jponyctumas KoHueHrpauusa 1K
BEILIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH U NPUMEHATH O3TU
MOHSATUS MIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

e WCHOJB30BATh XHMHUYECKYI0 CHMBOJMKY JJISi COCTaBIeHUS (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e  ONIpEIENITh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMMHUECKUX JIEMEHTOB B COETMHEHUAX
Pa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KIIACCy COEIMHEHUM
no Qopmynam, BHI XUMHYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, MeETaJUIM4ecKas) B
HEOPraHMYECKUX COEAMHEHUSAX, 3aps]l HOHA IO XUMHUYECKON GopMmysie, XapaKTep Cpeibl
B BOJIHBIX PAacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUIl KPUCTAUIMYECKON pEeIIETKH
KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBAThH €0
NOHUMaHMEe: OINHUCBIBATh M XapaKkTepus3oBaTh TabmuuHyro @opmy Ileprognueckoit
CUCTEMBl XHUMHUYECKHX DJIEMEHTOB: pa3iIuyaTh MOHATHUS «rJaBHas noxarpynna (A-
rpynna)» u «mobounas mnoarpynna (b-rpymnma)», manele U OoJbIIME TEPUOIH,
COOTHOCHUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B MEPUOINYECKON TaOIMIlE, C YUCIOBBIMU
XapaKkTEepUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3aps] sjapa,
o0111ee YUCIIO SJEKTPOHOB U paclpe/iesIeHue UX IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHNU CBOMCTB 3JIEMEHTOB U UX COCTMHEHUH B Mpeaenax
MaJIbIX NEPUOJI0B U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e Kiaccu(uUUpOBaTh XMMHMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKHUE
peakuuu (IO YHMCIy M COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIICHNS XUMUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaThb (ONKCHIBaTh) OOIIME U CcHElUpHUUECKHe XHMUYECKHE CBOMICTBa
MPOCTBIX U CJIOXKHBIX BELIECTB, MOATBEPK/Iasl OMUCAHUE NMPUMEPAMU MOJEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIHUI;

e COCTaBJISITh YPaBHEHUS SJICKTPOJUTHYECKOW NMCCOLMAIMUA KHUCIJIOT, MIEJI0YEeH W COJEH,
NOJIHBIE M COKpPALIEHHbIE YpaBHEHMs PEAKIMi MOHHOTO OOMEHa, YpaBHEHHs pEeaKIHid,
MOJATBEPXKJIAIOIINX  CYLIECTBOBAHME TE€HETHYECKOW CBSI3M MEXIy BeElIeCTBAMH
pa3IMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

e TPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTHU
IIPOTEKAaHUsI XMMUUECKUX MPEBPAIEHUI B Pa3JINYHBIX YCIOBUSX;

e  BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOT0 3JIeMEHTa Mo (opMmynie COeTUHEHUsI, MaCCOBYIO JOJIO BEIIECTBa B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM pEeaKIuu;



coOnroaTh MpaBWia TIONB30BAaHUS XMMHUYECKOW TOCyAod U 1abopaToOpHBIM
o0opy/noBaHuEM, a Tak)Ke MpaBuia oOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU TI0 BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO MOTYYCHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

OPOBOJUTH PEAKIMH, MOJATBEPKIAIONIMNE KAadeCTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NyTEM XJIOpPHA-, OpoMHUA-, MOAWUI-, KapOoHat-, ¢ocdar-,
CWIHMKAT-, Cynb(aT-, TUIPOKCHUI-UOHBI, KATHOHBl AMMOHHUS ¥ HWOHBI HM3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE ONEpAaIli MBICIUTEIBHON JESITEeIbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMaTU3alINIO, BBIABICHUE IPUUYUHHO-CIIEICTBEHHBIX CBS3€i
— JUIS U3Y4YEHHsI CBOMCTB BEIIECTB M XUMHYECKUX PEAKLIUH, €CTECTBEHHO-HAay4YHBIC
METOJbl TO3HAHUA — HAOMIOJEHUEe, H3MEPEeHHEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICJIEHHBIH).



TEMATHUYECKOE INTAHUPOBAHUE

8 KItacc
KoaundecTBO 9YacoB ‘ DJIeKTPOHHbIE
Ne HaumMenoBanue pa3aesioB H TeM HPOrpaMMBI K (undposrre)
n/n P porp Bcero OHT%O‘HI’HHe IIpakTnyeckue padoTnl oOpa3oBaTesbHbIE
padoThI pecype
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA ‘
11 XuMus — BaykHas 00J1aCTh €CTCCTBO3HAHMS U 5 2 bu6mmoreka [IOK
" ||mpaKTHYecKOi AeATEIHLHOCTH YeIOBEKa https://m.edso0.ru/7f41837c
1.2 |BemecTBa n XUMUYECKUE pEaKIIUU 15 1 ﬁggg'lflﬁee%zcﬂ)or{f/? £41837¢
‘I/ITOFO 0 pazzaeny H30 Hl HZ H ‘
‘Pa?.)le.ﬂ 2. BaxxHeiimme npeacTaBUTe/ M HEOPraHNYECKUX BellleCTB ‘
2.1||Bo3ayx. Kucnopon. ITonstue 06 okcumax 6 ﬁggg?lﬁeelaiiorﬁﬂ £41837¢
2.2||Bomopoa.IToHsiTHE O KACIOTaX U COJISAX 8 1 E:tlg:'?/(r)r:eelzjzcﬂ)orﬁ/? £41837¢
2.3||Bona. PactBopsl. [lonstrue 06 ocHOBaHUAX 5 1 1 Eggg?/(r)r:ee%ascli)orljﬂf 11837
2.4||OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCTUHCHHIMA 11 1 1 Eggg?lﬁee%asiorﬁﬂ f41837¢
Hroro mo pazneny H3O HZ HS “

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

Paznean 3. [lepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I, . MenaesieeBa. CTpoenne atoMoB. XuUMHYecKast

3.1 lNepnonnyecknii 3akoH u [lepnomudeckas cucrema
xumnueckux 3nemeHToB J1. . Menneneesa. CtpoeHue aroma

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c
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3.2 Xumnueckas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIE 8 1 1 bubnuoreka
peakiuu LHOKhttps://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pazaeny H15 Hl Hl H

PesepBHOE BpeMs 3 [[bubmmoTexa LHOK

P P https://m.edso0.ru/7f41837¢]]
|OBLLEE KOJIMYECTBO YACOB 10 [IPOTPAMME 68 4 E I |
9 knacc
KosmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI JUIEKTPOHHRIC (LHPPOBHIC)
n/n pasi porp Bcero Konrpoababie Iipaxreckue o0pa3oBaTe/bHBIE PeCypChl
padoThI padoThI

Pa3nes 1. BemecTBo U XuMHuyeckme peakuun
11 [ToBTOpEeHME U yriayOieHne 3HaHUH OCHOBHBIX 5 1 bubnunoreka [JOK

™ |lpa3nenoB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK

" ||peakmuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIMS. 8 1 1 bubnmoreka [JOK

|| Xumuyeckue peakiuu B pacTBOpax https://m.edsoo0.ru/7f41a636
‘I/IToro 110 pas3aeiy Hl? HZ Hl

‘Pauen 2. HeMeTa/JILI M X CO€IMHEHUS

‘2.1 H06maﬂ XapaKTePUCTUKA XUMUYECKUX H4 H Hl

HEI/I6JII/IOTeKa HOK



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KoanuecTBo yacos
Ne HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl ‘ JaexTponnsie (unpposrie)
/i pa3xn porp Beero KonTposibHbIe IIpakTuyeckue 00pa3oBaTelbHbIE PeCypehl
padoThI padoThI
‘ HaneMeHTOB VIIA-rpymmsl. [anoress H H H Hhttps:// m.edso00.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHUYECKUX BuGmorexa LIOK
2.2 |pnementoB VIA-rpynmsl. Cepa u e€ 6 https://m.eds00.ru/7f41a636
COEIMHEHUSI E— :
OO0m1as XxapakTepucTUKa XUMHUUECKUX
bu6nmmoreka [IOK
2.3 |pnementoB VA-rpymnmsl. A30T, hocdop u ux 7 1 .
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO0mias XxapakTepucTUKa XUMHUUECKUX
2.4 |pnementoB [VA-rpynmnel. Yriuepoa u kpeMHuit u||8 1 2 ]l’?:tl6§'I;II?nTe(-:‘I:jaS(I)_E)OrIlf/7 412636
AX COCANHEHUSA ps-/im. :
‘I/ITOFO 0 paszzaeny H25 Hl H4 H
‘Pame.ﬂ 3. MeTra/uIbl M X COeAHHEHHUS
3.1 ||O6mue cBoO¥CTBa METAIIOB 4 Eggg%ﬁe;jic]iorﬁﬂ 412636
3.2 ||Bakueiilne MeTamIbl U UX COSIMHEHUS 16 1 2 ﬁggg%ﬁ?égﬁljﬂ 412636
‘I/IToro 10 paszueny HZO Hl HZ H
‘Pa311e.11 4. XumMus ¥ OKpy:Kaouas cpeaa
bu6mmoteka [IOK
4.1 |BemecTBa 1 MaTepHabl B )KU3HH YEJIOBEKA 3 https://m.eds0o.ru/7f41a636
‘I/IToro o pazaeny H3 H H H
PeszepBHoe Bpemst 3 bubmorexa LIOK
p P https:/m.edso0.ru/7f41a636
(OBLLEE KOJIMYECTBO YACOBIIO [TPOTP.  [68 |4 |7 [
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I[TIOYPOYHOE IINTAHMPOBAHUE

8 KIIACC
N KOIM9eCTES 9ACOR DJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
KonTpoabHbie IIpakTn4yeckue
n Bcero
padoThI padoThI
1 IIpeamer xumuu. Poib XMMUHK B KU3HU YEJIOBEKA. Tena u 1 bub6nunorexa LIOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 |TousTHe 0 MeTOHAX ITO3HAHMS B XMMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
3 [TpakTrueckas padora Ne 1 «I[IpaBuiia paboThl B J1abopaTopuu u 1 bub6nunorexa LIOK
npué€MbI 00paIIeHUs ¢ JIA0OPATOPHBIM 000PYIOBAHUECM) https://m.edsoo.ru/ff0d23dc
4  |Yuctele BemecTBa U cMecu. CriocoObl pa3eiieHus cMeceit 1 Gubmiorexa OK
B ‘ pasit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 bubmuoreka [JOK
OYHCTKH ITOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
bubnunorexa LIOK
6 || ATombr 1 MOnEKy B 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKUE JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHUYECKUX 1 bubnmorexa LIOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
3 [Ipoctelie u cnoxHbie BeniecTBa. CTapToBas AMArHOCTUYECKAS 1 1 bubnunorexa LIOK
pabota https://m.edsoo.ru/ff0d2a6c
9 ||ATOMHO-MOJIEKYIISIDHOE YUECHHUE 1 bubnmorexa LIOK
yaAp ya https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSTHCTBA COCTaBa BEMIECTB. XUMUYecKas Gpopmyiia. bubnuotexa [JOK
10 1 )
BaneHTHOCTE AaTOMOB XMMUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d227e
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N KOL1ecTBO YaCOB DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTesbHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1| Bcero
padoThI padoThI
11 OtHocuTenbHas aroMHast Macca. OTHOCUTENbHASI MOJIEKYJISIpHAS 1 bu6mmoteka [JOK
Mmacca https://m.edsoo.ru/ff0d323c
12 |[MaccoBast 10711 XUMHUYECKOT'0 JIEMEHTA B COSAMHEHUH 1 bubmorexa HOK
g A https://m.edsoo.ru/ff0d350c
bubnuoreka [{OK
13 |[KonmuuecTBo BemectBa. Moinb. Mossipas Macca 1 hitps:/m.eds00.ru/ff0d5230
14 ||®uznyeckne U XUMUYECKUE SBICHUS. XUMUYECKasl PEaKIIHs 1 bubmmorexa [IOK
' peakdt https://m.edsoo.ru/ff0d37fa
15 ||[Ipu3Haku 1 yciaoBHs MPOTEKAHHSI XUMUYECKHX PEaKIIHii 1 bubmmorexa HOK
P Y P peardht https://m.edsoo.ru/ff0d3al6
16 ||3akoH coxpaHEHHS MaCCHI BEIIECTB. XUMUYCCKHIE YPABHCHHUS 1 bubmorexa [IOK
p HIeCTs. P https://m.edsoo.ru/ff0d3b88
17 Beruncnenus konmdecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSAM 1 bubnmnoreka [HOK
XUMUAYECKHX PEaKITHi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUeCKUX peakiuii (COeTuHEHHs, 1 bubnmnorexa [JOK
Pa3IoKEHUs, 3aMEIeHHsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O600IIEeHNe U 1 bubmuoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padota Nel no teme «BelecTBa 1 XxumMuueckue 1 1 bubnmnoreka [HOK
pEaKIuI» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas Bo3nyxa. Kucnopon — anemeHT u 1 bubmuorexa [JOK
npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e
29 du3nyecKkue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peaKkIuu 1 bubnmnoreka [JOK
okuceHus, roperne). [lonstue 00 okcumax https://m.edsoo.ru/ff0d4614

‘23 HCHOCO6BI MOJTyYEHUsT KHCIIOPO/Ia B JIAOOPATOPUH H Hl H H “BI/I6J‘II/IOTeKa HOK
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N KOL1ecTBO YaCOB 0?IelchoHHme nugpossie
pa3oBaTe/ibHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
n Bcero
padoThI padoThI
‘ HHpOMBIH_UIeHHOCTI/I. [MpumeneHue kucmopoaa “ H H |[https://m.edsoo.ru/ff0d497a
24 repmonsmmacoron ypasmenan, oo storepmecciix |1 BuGmorera LIOK
P P ’ AOTEP https://m.edsoo.ru/ff0d4790
peaKuusax
TomnuBo (HedTh, yroiab U MeTaH). 3arps3HEHHE BO3TyXa, CIIOCOOBI bubnnoreka [JOK
25 1 .
ero Npe0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
[IpaxTuueckas padora Ne 3 o teme «llomyuenue u cobupanue bu6mmoteka [JOK
26 . 1 1 .
KHCJIOPO/Ia, U3yYEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npocroe Bemectso. Haxoxxaenue B 1 bu6mmoteka [JOK
IPHUPOJIE https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XUMUYECKHE CBOMCTBa Bojopoaa. [Ipumenenue 1 bubnuoreka [IOK
BOJIOPO/IA https://m.edsoo.ru/ff0d4dd0
bubmnorexa IJOK
29 |[ToHsATHE O KUCITIOTAX U COJSIX 1 https://m.eds00.ru/ff0d50d2
bubnmorexa LIOK
30 ||Crioco6b! moyueHust BOAOPOAA B 1aOOpaTOpuu 1 hitps://m.edso0.ru/ff0d4ddo
31 ITpakTuyeckas padora Ne 4 o teme «Ilonyuenue u coonpanue 1 1 bubmuoreka [IOK
BOJIOPO/Ia, M3YYCHHE €TO CBOWCTBY https://m.edsoo.ru/ff0d4f42
. . bu6mmoreka [IOK
32 |MonsipHbIif 00bEM Ta30B. 3aKOH ABOTAIPO 1 hitps://m.edsoo.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA T'a3a M0 €ro 1 bubnunorexa LIOK
M3BECTHOMY KOJIMYECTBY BELIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruucnenust 06bEMOB ra30B M0 YpaBHEHHIO PEAKIIMU HAa OCHOBE 1 bubmuorexa [JOK
3aKOHa 00BEMHBIX OTHOIIICHHUI Ta30B https://m.edsoo.ru/ff0d5708

‘35 HCDHqueCKHe U XUMHUYECKUE CBOMCTBA BOJILI Hl H H “BI/I6J‘II/IOTeKa IHOK
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DJIeKTpOHHbIe U (POBbIE

No KoaunuecTBO yacon
o0pa3oBaTesbHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1| Bcero
padoThI padoThI
| | |https://m.edsoo.ru/ff0d587a
. bu6nmorexa [IOK
36 ||CocraB ocHoBanuii. [loHsaTHE 00 MHAUKATOPAX hitps://m.edsoo.ru/f0d59e2
37 Bona xak pactBoputens. HacsllieHHbIE 1 HEHACBIILIEHHBIE bu6mmoteka [JOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas padota Ne 5 o teme «lIpuroroBienue pacTBOpoB ¢ 1 bubnnorexa [JOK
OIpeIeIEHHON MaCCOBOM JI0JICi paCTBOPEHHOTO BELICCTBA» https://m.edsoo.ru/ff0d5eba
bubnuoreka [{OK
39 ||[KontpompHas padora Ne2 o teme «Kucmopoa. Bogopos. Bomay» hitps:/m.eds00.ru/ff0d6342
40 ||Oxcuppl: cocTaB, KiaccuduKals, HOMEHKIIATypa bubsmorexa [IOK
AR ’ A, P https://m.edsoo.ru/ff0d664e
a1 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnnoreka [JOK
aM(OTEepHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHUs: cOCTaB, KIaccu(uKaius, HOMEHKIIATypa bubmorexa HOK
' ’ R P https://m.edsoo.ru/ff0d67ca
43 |ITomyyeHune U XMMHUYECKHE CBOIICTBA OCHOBAHMIA bubmorexa OK
i https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, kKiaccu(puKalns, HOMEHKIIaTypa bubmorexa HOK
’ ’ A, P https://m.edsoo.ru/ffOdfee2
45 |[Tomy4yeHue U XMMHUYECKUE CBONCTBA KHCIIOT bubmorexa I[IOK
i https://m.edsoo.ru/ff0dfee2
16 Comnu (cpeanue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, bubnuotexa [JOK
XUMHYECKHUE CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemenune skcepuMeHTATBHBIX 3329 bubnmnoreka [JOK
47 . .
1o TeMe «OCHOBHBIC KJTACChl HEOPTaHMUESCKUX COCTMHEHHI» https://m.edsoo.ru/00ad9b7c
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No KOL1ecTBO YaCOB 0?IelchoHHme nugpossie
pa3oBaTe/ibHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1| Bcero
padoThI padoThI
48 I'eneTndeckas CBA3b MEXKIYy KJIACCAMU HEOPTAHUYECKUX 1 bu6mmoteka [JOK
COCTMHCHUI https://m.edsoo.ru/00ad9a50
. bubnunorexa LIOK
49 ||O0001Eene 1 cucTeMaTH3alus 3HaHUI 1 hitps://m.eds0o.ru/00ad9ch?
KonTponbnas padota Ne3 mo teme "OCHOBHBIE KIacChl bubnnoreka [JOK
50 o 1 .
HEOPraHUYeCKUX COCIUHCHUI https://m.edsoo.ru/00ad9ela
[lepBbIe MOMBITKY KIIACCH(PHUKAIINNA XUMUIECKUX FIIEMEHTOB. bu6mmoteka [JOK
o1 1 .
[ToHsTHE O TPYIIAX CXOMHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMUYECKUAX 1 bu6mmoteka [JOK
snemenTos /. 1. Menpeneena https://m.edsoo.ru/00ada52c
53 |[Tepuosl, TpymIIbI, IO TITTBI 1 bubmorexa LIOK
PHOJEL, TPYIIHEL, HOATPY https://m.edsoo.ru/00ada52c
bubmnorexa IJOK
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomb 1 hitps://m.eds00.ru/00ada342
55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB 1 bubnmnorexa [JOK
[Mepuoanyeckoii cucremsl /1. . Menzaeneesa https://m.edsoo.ru/00ada6bc
56 XapakTepucTUKa XUMHUYECKOT0 DJIEMEHTA 110 €r0 MOJI0KEHHUIO B 1 bubnmnorexa [JOK
[Mepuoanyeckoii cucreme Jl. . Menneneesa https://m.edsoo.ru/00ada824
57 3nauenue [leproaudyeckoro 3aKoHa IJisi pa3BUTHS HAYKH U 1 bubmuoreka [JOK
npaktuku. J{. I. MeHneneeB — yu€HbIi, Mearor v rpaxJIaHiH https://m.edso0.ru/00ada96e
58 || 9nekTpooTpHIaTeTLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB 1 bubmorexa HOK
pOOTPHI https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 | Mlommast Ximuseckas Csh . https://m.edsoo.ru/00adac34
‘60 HKOBaJ'IeHTHaH MOJISIPHAST XUMUYECKAsI CBSI3b Hl H H “BI/I6J‘II/IOTeKa HOK
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N KOL1ecTBO YaCOB DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTebHbIE PeCypChI
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1| Bcero
padoThI padoThI
B I | | | Ihttps://m.edsoo.ru/00adaab8 |
61 ||[KoBasmeHTHas HETOISIPHAS XUMHUYECKas CBS3h 1 bubmorexa LOK
p https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 ||Crenens oxucnenns . https://m.edsoo.ru/00adae28
63 ||OxucnuTeIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN 1 bubmorexa HOK
peaKt https://m.edso0.ru/00adb076
bubnuoreka [{OK
64 ||OxuciuTenn U BOCCTAHOBUTEIH 1 https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue aToma. 1 1 bu6mmoteka [JOK
XUMHUYECKas CBSI3bY» https://m.edsoo.ru/00adb486
[[bubmuoteka [IOK
66 |[Pe3epBHbIil ypok. O000IICHHE M CHCTEMATH3AIINS 3HAHU I 1 https://m.edsoo.ru/00adb33c]
]
[[bubmuoteka [IOK
67 |[Pe3epBHbIil ypok. O000IIECHHE 1 CHCTEMATU3AIMS 3HAHU I 1 https://m.edsoo.ru/00ad9cb?]
]
N N [[BuGmmoTexa LIOK
68 |Pe3epBHblil ypok. O600IIEHHE U cCUCTeMaTH3alMs 3HAHUH 1 https://m.edso0.ru/ffod61c6]]
(OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME |68 4 I [
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9 KIIACC

KoaunuecTBO 4acoB

|

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Kourpoabupie || Tpaxruueckue o0pa3oBaTe/bHbIE peCypChl
padoThI padoThI
1 [Tepnonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKHUX 1 bubmumorexa [IOK
snementos JI. 1. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnmoreka [JOK
9JIEMEHTOB TIEPBBIX TPEX IEPHOIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKHUX BemecTs (|1 bubmorexa LHOK
H ypa Heop B https://m.edsoo.ru/00adb7e2
4 || Bumbl XMMHUYECKOM CBSI3M M TUIIHI KPUCTAUIMUECKUX peméTok |1 bubmmorexa LHOK
g P p https://m.edsoo.ru/00adbac6
5 KonTponbnas no teme «IloBTopenue u yriydienne 3HaHul 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanus XuMHYEeCKUX PEaKIHii 10 pa3TuIHbIM bubnnoreka [JOK
6 1 )
HpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTne o ckopocTn xumudeckou peakuuu. [lonstue o 1 bubnnoreka [JOK
TOMOTEHHBIX ¥ TE€TEPOTCHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
[Tonsatue o xumuueckom paBHoBecuu. DaKTOPBI, BIUSIOLINE
8 |Ha ckopocTh XI/IMI/IHGCKOI\/? €aKLuu U nonomelim’e n 1 bubmorexa [IOK
p peakt https://m.eds00.ru/00adc28¢
XUMHUYECKOTO PAaBHOBECHS
9  ||OkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 bubmorexa [TOK
peaxt https://m.edsoo.ru/00adcade
Teopus anexkTponuTHUecKor quccoruanuu. CUIIbHbBIE U bubnmnorexa [JOK
10 1 }
ci1a0bIe 2JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHHS peaKIuid 1 bubmmorexa [IOK
P peartt https://m.edsoo.ru/00add448
12 XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B CBETE 1 bu6mmorexa [IOK

HpCI[CTaBHCHI/Iﬁ 00 BHCKTpOHHTHqCCKOﬁ JUcConranmmn

https://m.edsoo.ru/00add5d8
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KoaunuyecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpousbnsbie | IIpakrnyeckue 06pa3oBATENbHbIE PECYPChb
padoThI padoThI
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 1 bu6mmoreka [IOK
DIICKTPOIUTUICCKOM TUCCOIIMALINN https://m.edsoo.ru/00add8b2
. bu6mmoreka [IOK
14 | Monsrre o ruapommse coneii . https://m.edsoo.ru/00add9d4
. bubnmoreka [JOK
15 ||O0o0061menne U cucTeMaTu3anys 3SHAaHUHA 1 https://m.eds0o.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «PemieHue s3KcriepuMeHTaIbHBIX 1 bubnnoreka [JOK
3a1a9» https://m.edsoo.ru/00addbfa
KonTpomnbnas padora No2 mo teme «JIEKTPOIUTHYECKAS bubnnoreka [JOK
17 1 .
JHccoranus. XMMUYECKUE PEaKIuU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO6m1as XxapakTepucTUKa rajJOrTeHOB. XMMHUUYECKUE CBOMCTBA Ha 1 bubnuorexa [JOK
puMepe XJaopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCJIOTa, XUMUYECKHUE CBOMCTBA, 1 bu6mmoreka [IOK
HOJTyYeHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
[IpakTuyeckas padora Ne 2 o teme «llomydeHue consaHoi bubnuoreka [IOK
20 .. . 1 )
KUCIIOTBI, H3y4eHHE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIu 1 bubnnoreka [JOK
OJIMH M3 PEareHTOB JIaH B H30BITKE https://m.edso0.ru/00ade488
bu6mmoreka [JOK
22 ||OO0m1ast xapaKTepUCTHKA 3JeMEeHTOB VIA-rpymibl 1 https://m.edsoo.ru/00ade64a
AnnorponHsie MoauduKauu cepbl. Haxoxaenue cepsl u eé bubnuorexa [JOK
23 . . 1 .
COEMHEHUH B MPUpPOJie. XUMUYECKUE CBOKWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopo, CTpoeHue, (GU3nIecKue U XUMUIECKHE 1 bubnuotexa [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (PU3HMUECKUE U XUMUYECKUE 1 bubnmoreka [JOK

CBOMCTBA, IPUMEHEHNE

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



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
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

KoaunuyecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpousbnsbie | IIpakrnyeckue 06pa3oBATENbHbIE PECYPChb
padoThI padoThI
2o |fommmacne P, et - oercoe povmor |, B 10K
7 PHO ' https://m.edsoo.ru/00adec8a
3arpsisHEHNE OKPYXKAIOLIEH cpeibl COETUHEHUSIMU CEPBI
27 |BbluncieHue MaccoBO 10JIM BBIXOJA MPOIYKTa peakiuu 1 bubmorexa LHOK
g /1 IPOAyITa peartt https://m.edsoo.ru/00adec8a
28 |pacnpocrpatcnic s npupos. dusacexnt n xmmorse |1 buGaorexa LIOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMuak, ero Gu3nYecKue U XUMUIECKUE CBOWCTBA, 1 bu6mmoreka [IOK
HOJTyYCHHE ¥ IPUMCHEHHE https://m.edso0.ru/00adf004
30 [Ipaktuueckas padora Ne 3 mo teme «llonyuenue ammuaxa, 1 bubnnoreka [JOK
U3y4YCHHUE €r0 CBOWCTBY https://m.edso00.ru/00adf180
31 ||[A3oTHas KuCIIOTa, €€ PU3HMIECKUE M XUMHUECKHE CBOMCTBA 1 bubmorexa LHOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIe aMMOHHSI B KA4eCTBE
32 |MuHEpabHBIX yI00peHUi. XUMUYECKOE 3arpsi3HEHUE 1 bubmorexa [IOK
P X YAoOp ' P https://m.edsoo.ru/00adf518
OKpYKaroIIel Cpelibl COeAMHEHUSAMHU a30Ta
®ocdop. Okenn pocdopa (V) u pochopHas kucinora, bubnuoreka [IOK
33 . 1 )
(pu3ryecKre 1 XMMUYECKHE CBOMCTBA, MOTYyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX 1 bubnunoreka [JOK
yao0peHuii. 3arpsisHeHre IPUPOAHOI cpebl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u 1 bubnmuorexa [JOK
XUMHYECKHE CBOICTBA]] https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepoaa, ux Gpuandeckue 1 XUMHUECKHUe CBOMCTBA. Bubmorexa [IOK
36 | Dkomornyeckue MpoOIEMbI, CBI3aHHBIC C OKCHIOM yriepona (|1

(V)

https://m.edsoo.ru/00adfebe
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KoaunuyecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpousbnsbie | IIpakrnyeckue 06pa3oBATENbHbIE PECYPChb
padoThI padoThI
N bu6mmoreka [IOK
37 |Yrompras wucroTa 1 €€ comn . https://m.edso00.ru/00ae006¢
[TpakTrueckas padota Ne 4 o reme "llomydeHue yriieKuciaoro bubmuorexa [JOK
38 " 1 .
raza. KauectBeHHas peakiusi Ha KapOOHAT-UOH https://m.edsoo.ru/00ae027e
[lepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O bubmumorexa [IOK
39 1 .
COEIMHECHUAX yriepoa https://m.edso0.ru/00ae054e
. bubmuorexa [JOK
40 |[Kpemnuii 1 ero coenrerus . https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
41 . 1 )
3aja4 110 Teme «BakHeiine HeMeTauTbl B UX COCTUHECHUS https://m.edsoo.ru/00ae0bf2
KonTposabnas padora Ne3 no teme «BaxHeilne HemMeTauibl 1 bubnnorexa [HOK
42 1 :
WX COEIUHCHUS https://m.edso0.ru/00ae0e18
OO01mas xapakTeprucTHKa XUMUYECKIX JIEMEHTOB — METAaJUIOB. Bubmorexa [IOK
43 | Metamndeckas CBSI3b U METATHMUECKAs KPUCTAITHYECKAs 1 .
. . https://m.edsoo.ru/00ae103e
pemérka. @U3nUECKUe CBOMCTBA METAIIIOB
XVMHYECKUE CBOWCTBA METAIIIIOB. DJIEKTPOXUMUYECKUI P bubnuoreka [IOK
44 y 1 :
HaINpPsDKSHUH METaJUIOB https://m.edso00.ru/00ae1156
25 |mo ypammennast xunmaceri peasi, ccnt o |1 Bubmiorera LIOK
P PeAKIIH, A https://m.edso0.ru/00ae1156
pPEareHToB COAEPIKUT MPUMECH
bu6mmoreka [JOK
46 | llomsrue o KOPpO3HHI METAILIOB 1 https://m.edso00.ru/00ae1278
bu6mmorexa [IOK
47 |[[enoumpie meTan el . https://m.edsoo.ru/00ael4b2
48 ||Oxcuapl M TUAPOKCUIBI HATPUS U KaJHsI 1 Brbmuotexa LIOK

https://m.edsoo.ru/00ael14b2
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KoaundecTBO 9acoB
Ne Tema vooKa ” DJIeKTpOoHHbIe U (pPOBbIE
/i Yp Beero oHTpoJbHbIe | [IpakTHYeckue 06pazoBaTeIbHbIE PeCypehI
padoThI padoThI
. . bu6mmoreka [IOK
49 ||[llemouHO3eMEIbHBIC METAUIBI — KAJIBIIUI 1 MarHHH 1 https://m.eds00.ru/00ae15e8
50 |Baxkueiime coeqUHEHNS KA 1 ﬁggg'l;l/(r);ee%zﬁ)orllf/Oan 1568
‘51 ”O606H.IGHI/IC M CUCTEMAaTH3alUs 3HaHUN ‘1 H H
52 |DKEcTkocTh BOABI M CLIOCOOBI €€ YyCTpaHEeHUs 1 Eggg?/ﬁeelijasg)or{f/OanlSSG
53 [IpakTuueckas padbora Ne 6 no teme "JKEcTkocTh BOABI U 1 1 bubnnorexa [HOK
METO/IbI ¢€ ycTpaHeHus" https://m.edso0.ru/00aelae8
. bubmuorexa [JOK
54 | Amouunuii 1 https://m.edso0.ru/00aelc64
55 ||AmdoTepHBIe CBOMCTBAa OKCUAA U THIPOKCH]IA 1 Egggl;l/(rﬁeeﬁlsg)or}lf/OanlCG 4
bu6mmorexa [IOK
56 | Heneso 1 https://m.edso0.ru/00ae1d86
57 || Oxcunpl, ruapoxcuasl U conu xenesa (I1I) u sxenesza (11I) 1 ﬁgsglld/ﬁeeigﬁ/oo@%eﬁ
‘58 HO6o6meHHe M cUCTEMaTHU3alns 3HaHUHI ‘1 H H
59 [IpakTuueckas pabora Ne 7. PemeHue skcnepuMeHTaIbHbBIX 1 1 bubnnoreka [JOK
3a11a4 1o TeMe «BakHele MeTalluIbl U X COSTUHEHU https://m.edso0.ru/00ae3de8
Berurcnenus mo ypaBHEHUSIM XUMHUSCKHAX PEAKIAN, €CIT Bubmorexa [IOK
60 ||ouH U3 peareHTOB J1aH B U30BITKE WIIH COJCPKHUT PUMECH. 1 https://m.edso0.ru/00ae1750
Boruncnenus MaccoBo# 10J1M BBIXOJ1a MPOIYKTa peaKIUU — )
‘61 HO6o6meHHe M cUCTEeMaTHU3alns 3HaHUHI ‘l H H
62 KonTposbHas padora Ne4 no teme «BaxHeilie MeTaibl 1 1
X COEIUHEHUS»
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63 |BemecTBa 1 MaTepHualibl B IOBCEHEBHOM KU3HU YeJIOBEKa 1 https://m.eds00.ru/00ae3f50
. bu6mmoreka [IOK
64 | Xumuueckoe 3arpsi3HEHUE OKPYKAIOIIEH CpeIb 1 https://m.eds00.ru/00ae4270
65 |[Posib XUMHUHM B pEIIEHUHN YKOJIOTHIECKUX TTPOOIEM 1 bubamorexa LIOK
https://m.edso0.ru/00ae4270
66 |PesepBHblit ypok. O600IIEHIE U CUCTEMATHU3AIIMS 3HAHHH 1 ﬁggg'l;ll(r);][ee%i,gor{f/OanO 40
67 |Pe3epBHbI ypok. O000IICHIE U CUCTEMATH3AIIMS 3HAHHH 1 ﬁgg:_?lﬁe;aic%orﬁlo()a db33c
68 |PesepBHblii ypok. O600IIeHHE U CUCTEMAaTHU3AIIHS 3HAHUT 1 Eggg?/ﬁeelijasg)or}lf/OOa 49ch?
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME l6s 4 [ [
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