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HHOACHUTEJ/IBHASA 3AITMCKA

[TporpaMma o XUMHUX Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS COCTaBICHA Ha OCHOBE TPEOOBaHUH K
pe3yasTaTaM OCBOSHHSI OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMBl OCHOBHOTO 00I11ero 00pazoBaHus,
npencrapineHHbx B ®I'OC 00O, a Takxke Ha 0OcHOBe (efepanbHOM paboyeit mporpaMMbl BOCITUTAHUS U C YIETOM
KOHIIETIIIMH TIPETIoJIaBaHusl y4eOHOro peaMeTa « XUMUs» B 00pa3oBaTeIbHBIX opraHu3ausax Poccuiickoit
Denepanu.

[Tporpamma o XumMuu 1a€T NPEACTABICHUE O LIENSIX, O0IIEeH cTparernu 00ydeHus], BOCIUTAHUS U Pa3BUTHSA
00y4aroIuXCs CPEeACTBAMU YIEOHOTO IIPEIMETa, YCTaHABINBACT 0053aTENbHOE IIPEIMETHOE COIEPKAHUE,
IpeayCMaTpHBaeT PACHpeieeHHE eTo M0 KJIaccaM B CTPYKTYPUPOBAHHUE 110 pa3jiesiaM U TeMaM MpOorpaMMBI 110
XUMHH, OIPEIEINIeT KOIMUeCTBEHHbIE 1 KaYeCTBEHHBIE XapaKTEPUCTUKU COAECPIKAaHU, PEKOMEHIYEMYIO
MOCIIEI0BATENbHOCTD U3YUEHUS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTUKH
yueOHOTO Mporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00YYaIOIIUXCSI, OMPEAEIsieT BOSMOXKHOCTH MPEAMETa UL
peasnzanuy TpeOOBaHUN K pe3yJabTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl Ha YpOBHE
OCHOBHOTO 001I1eT0 00pa30BaHMs, a TAKKE TPEOOBAHHHN K pe3ylbTaTaM 00ydeHNsI XUMHU Ha YPOBHE IIeIICeH
W3YYCHUS MTpeAMeTa U OCHOBHBIX BUIOB YUIE€OHO-TIO3HABATENBHOM NS TEIEHOCTH 00YJaIOIIerocst o 0CBOCHUIO
y4eOHOTO CONEpIKaAHMS.

3HaHWe XUMHH CITYXKHUT OCHOBOW /ISl (YOPMHUPOBAHUS MUPOBO33PEHHS 00YyUaIOIIET0Cs, €T0 MPEICTABICHIH O
MaTepHabHOM €ANHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMHEH IPEICTaBICHHUS O
B3aMMOTIPEBPANICHUAX SHEPTHUH U 00 3BOJIIONMY BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS I00ATBHBIX MpolieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUICCKOM, MTUINEBOM 1 IKOJIOTHYECKONW O30MaCHOCTH,
npobJeM 31paBOOXpaHEHUSI.

Nzyuenne xumuu:

CIOCOOCTBYET peanu3aly BO3MOXKHOCTEH A7l caMOpa3BUTUS M (POPMUPOBAHHS KyJABTYPBI TMYHOCTH, €€ 00IIeH 1
(hyHKIMOHATBHOW TPAaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHPOBAHHE MBIILICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarOIINXCsl, HABBIKOB HX
CaMOCTOATENBbHOM yUeOHOH eATeNbHOCTH, KCIIEPUMEHTAIBHBIX U UCCIEN0BATENbCKUX YMEHUN, HEOOXOIMMBIX
KaK B IIOBCEIHEBHOH >KU3HH, TaK U B IPOPECCHOHATBEHOHN NEeSITENEHOCTH;

3HAKOMHT CO CIIETM(UKOI HayIHOTO MBIIIJICHNUS, 3aKJIabIBACT OCHOBEI IIEIOCTHOTO B3IVIS/IA HA CIMHCTBO
IIPUPOABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ITAalloOM

B (DOPMHUPOBAHUH €CTECTBCHHO-HAYYHOI IPaMOTHOCTH 00yYarONIXCs;

croco06cTByeT POPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIE, K
YeJI0BEKY, BHOCUT CBOM BKJIa]l B 9KOJIOTHUECKOE 00pa30BaHUE 00YJaOIIHXCS.

JlanHble HanpaBJIeHUs B 00y4YEeHUHN XUMHU 00eCTIeYMBarOTCs crieln(UKON copepikaHusl ydeOHOro mpeamMera,
KOTOPBI SIBJIAETCS MEeJaroriuecky aJanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi HayKy XHUMUH Ha OTNIPeIeIEHHOM
Jrane €€ pa3BUTHIL.

Kypc xuMuun Ha ypoBHE OCHOBHOTO 00IIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha OCBOECHUE 00YUYaIOIIMMUCS CUCTEMBI
NepBOHAYANIbHBIX MMOHATUN XUMUHU, OCHOB HEOPraHMYECKOW XUMUHU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX MOHATHHA
OpraHUYeCcKOi XUMHUU.

CrpyKTypa comepskaHus IPOrpaMMBI IO XUMHH C(OPMHUPOBaHA HA OCHOBE CUCTEMHOTO TIOIX0AA K €€ N3yUIEeHHIO.
ConeprkaHue CKIaIbIBa€TCs U3 CUCTEMBI IIOHATHH 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHH O
XUMUYECKOH peaknuu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHM30BAHBI IO TIPHHITUITY ITOCIIEIOBATEIBHOTO PAa3BUTHS
3HAHWH Ha OCHOBE TEOPETHUSCKUX MPEICTABICHUI Pa3HOTO YPOBHS:

— AaTOMHO-MOJICKYJIAPHOTO YUCHHS KaK OCHOBBI BCEI0 €CTCCTBO3HAHUS,

HepI/IOIlI/I‘-IeCKOFO 3aKOHa I[ . MenneneeBa kKak OCHOBHOTO 3aKOHA XHUMHUH;
— YUYCHUA O CTPOCHHU aTOMa U XUMHUYCCKOU CBA3H,
- HpeI[CTaBHeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ aucconranvy BEUICCTB B paCTBOpPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCSI HA OCHOBE SMITMPUYECKH MOTYUYSHHBIX M OCMBICIICHHBIX (JaKTOB,
Pa3BUBAIOTCS MOCICIOBATEIFHO OT OMHOTO YPOBHS K IPYTOMY, BHITTONMHSS (DYHKIIMN OOBSICHEHHS U



MIPOTHO3UPOBAHUA CBOMCTB, CTPOCHHUS M BOBMOXHOCTEH MPaKTHYECKOTO MPUMEHEHUS U MOTYUYSHUs U3y4aeMbIX
BEILIECTB.

OcBOeHHE IPOrPaAMMBI TI0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHHS O XUMHUYECKOH COCTaBIISIOIICH
HAy4HOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON PUPO/Ibl, IEHHOCTHOIO OTHOLIEHHUS K HAyYHOMY 3HAHHIO U
MeTO/1aM TI03HaHUs B Hayke. M3yueHne XuMUM IPOUCXOAUT C MIPUBJICUCHUEM 3HAHUH U3 paHee U3yUEeHHBIX
y4eOHBIX TPeaMeToB: «OKpyKaromui Mupy», «brnonorus. 5—7 knacce» U «DU3uKa. 7 KJIaccy.

[Tpn 3yueHnn XUMHHN IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOM HAyKH KaK 00IacTH
COBPEMEHHOTI'O €CTECTBO3HAHUS, IPAKTUUECKON EATEIIbHOCTH YEJI0BEKA U KaK OJHOIO U3 KOMIIOHEHTOB MUPOBOI
KyJBTYpBIL. 3a7a4a yueOHOTO MPeMeTa COCTOUT B ()OPMHUPOBAHUHU CHCTEMbl XUMHUYECKUX 3HAHUN — BKHEHIITUX
(bakTOB, IOHATHUI, 3aKOHOB ¥ TEOPETHUYECKUX MOJIOKEHUH, JOCTYIMHBIX 0000IIEHII MUPOBO33PEHUYECKOTO
XapaxTepa, s3bIKa HayKH, B IPUOOIICHUH K HayYHBIM METOaM MIO3HAHUS TPH U3YYCHUH BEIECTB U XUMHUYECKUX
peaxiuii, B GOpMHPOBAHUU U Pa3BUTHH NIO3HABATEIFHBIX YMEHUN U UX MPUMEHEHUH B yU4eOHO-TI03HABATENBHOMN 1
y4eOHO-HCCIIeIOBATENbCKON AeATENbHOCTH, OCBOSHHH MTPAaBUJI 0€30MacCHOTO OOPAIEHHUs C BEILIECTBAMHU B
MOBCETHEBHOM JKU3HU.

[Tpu n3yueHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHUs BaXKHOE 3HAYEHUE MPUOOPETH TaKue LeJH,
Kak:

— (opMupOBaHNE UHTEILICKTYAIbHO PAa3BUTOH JIMIHOCTH, TOTOBOH K caMOOOPa30BaHHUIO, COTPYIHUIECTRY,
CaMOCTOSITEIIEHOMY TIPHHATHIO PEIICHUH, CTIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HH;
— HaIpPaBICHHOCTH OOYUEHHS Ha CHCTEMAaTHYECKOE PHUOOIICHNE 00yIaroNIMXCcsl K CaMOCTOATCIILHOM
MIO3HABATENFHOH NESITENEHOCTH, HAyYHBIM METOIaM TTO3HAHNUS, (DOPMHUPYIOIINM MOTHBALIUIO U PA3BUTHE
CITOCOOHOCTEH K XUMHU;

— obecrieyeHne yCIoBUH, CITIOCOOCTBYIOIIUX MPHOOPETCHUIO 00YYAIOIIUMIUCS OTBITa pa3HOOOpa3HON
JESITENEHOCTH, TIO3HAHNS M CAMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KITFOYEBBIX KOMIICTEHIINHN ), IMEIOIINX
YHHUBEpCAIBHOE 3HAYCHUE JIUISl PA3IMYHBIX BUJIOB JICSITEILHOCTH;

— (opmupoBaHue 001Iel PyHKIIMOHANBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE YMEHUN
OOBSICHATB M OIICHUBATH SBIICHHUS OKPY>KAIOIIETO MHUPA, UCIIOJB3Ys 3HAHHS U OIIBIT, TIOTYYCHHBIC TIPU U3YUCHUN
XMMUH, TPUMEHATH UX TPU PEHICHUH MPOOIIEM B MOBCEIHEBHOW KU3HH U TPYIOBOU JACATEIBHOCTH;

— (opMHUpoOBaHUE Y OOYHAIOLINXCS TYMAaHUCTUYECKUX OTHOLICHUH, TOHUMAaHUS [ICHHOCTH XUMUYECKUX 3HAHUH
JUTSL BBIPAOOTKH SKOJIOTHUECKHU 11eNIecO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOH JEATETLHOCTH B LIEISIX
COXpaHEHHS CBOETO 370POBbsS U OKPYKAIOIIEH IPUPOIHOMN Cpelibl;

— pa3BUTHE MOTUBALMU K O0Y4YEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS
00111e4eNI0BEYEeCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS U HAPaBIEHHOCTH JAaJbHEHUIIETO
o0yueHwusl.

O0miee 9uCo 9acoB, OTBEIEHHBIX IS N3yUCHNSI XUMHU Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHMs, COCTABISET
136 gacos: B 8 xitacce — 68 yacos (2 yaca B He/leno), B 9 kiacce — 68 yacoB (2 yaca B Helemo).



COJIEP KAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayabHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Posib XUMUM B ®KU3HH YellOBeKa. XUMHUs B CUCTeMe Hayk. Temna u BemectBa. Puznueckue
CBOICTBA BELLIECTB. ArperarHoe coctosHue BewecTs. [loHsTHE 0 MeTolaX MO3HAHUSA B XUMUH. YUCTHIE BELIECTBA
u cMecu. CrocoOBI pa3ieeHus CMEeCei.

ATOMBI 1 MOJIEKYJIbI. XUMHUUECKHE 3IeMEHThl. CHMBOJIBI XUMUYECKHX 3JI€MEHTOB. IIpocThle U CloXKHbIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckast popMyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX AJICMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.
OTtHOCHTenpHas aToMHast Macca. OTHOCHTENbHAs MOJIEKY/IsIpHas Macca. MaccoBast T0oJIsl XMMHYECKOTO SJIEMEHTa B
COCIMHECHHUH.

KonnuecTso Bemectsa. Mons. MonsgpHas Macca. B3auMOCBS3b KOIMYECTBA, MACChI U YUCIIA CTPYKTYPHBIX €IUHUIL
BeniecTBa. Pacuérel mo popMynaM XUMUYECKUX COSTUHEHUH.

duznueckre U XuMHUUECKHE SBICHUS. XUMUYecKas peakius U e€ MpU3HaKu. 3aKOH COXpaHEHHUS MacChl BEIIECTB.
Xumuueckue ypaBHeHHs. Kinaccndukanus XMMHUUECKUX peakuil (COeMHEHUS, pa3ioKeH s, 3aMeIIeHus,
oOMeHa).

XuMHYeCKHUIl IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOU ITOCYIOH, paBUIIaMH Pa0OTHI B TA0OPAaTOPUH U IPHEMaMHU OOpAIICHHS C
n1ab0paTOpHBIM 000PYIOBaHHEM, H3YUCHUE H ONHCaHUe (PU3MUECKUX CBOMCTB 00pa3Ii0B HEOPraHHUECKHUX
BEIECTB, HaOmoneHne Gpru3ndeckrx (IIaBJIeHNE BOCKA, TasTHUE JIb/Ia, PACTHPAHUE caXxapa B CTYIKE, KHIIEHUE 1
KOH/ICHCAIIMS BOIBI) I XUMHYECKHX (TOPCHNE CBEYH, IPOKAJIMBAHIE METHOH ITPOBOJIIOKH, B3aUMOJICHICTBHE Melia ¢
KHCJIOTOH) SIBTICHUM, HAOIIIOIEHUE U ONTMCaHKE TPU3HAKOB IMPOTEKAHHUS XUMUYESCKUX PEAKIN (pa3ioKeHUe
caxapa, B3auMOJICHCTBHE CEpPHON KUCIIOTHI ¢ XJIOPHIOM Oapusi, pasnoxkeHue rugpokcuaa menu (1) mpu
HarpeBaHUH, B3aUMOJICHCTBHE Kelie3a ¢ pacTBopoM conu Meau (1), nzyuenune cnocoboB pas3aesieHus: cMecei: ¢
IIOMOIIBKO MAarHurTa, q)I/IJ'II)TpOBaHI/IC, BbIIIApUBAHUEC, TUCTUIIIIALINA, xpOMaTorpaq)m[, MMPOBEACHUEC OYUCTKU
MIOBAPEHHO oM, HAOIOIEHHE U OMTUCAaHKUE PE3YJIbTaTOB MPOBEIECHU OMbITA, WLTIOCTPUPYIOLIETO 3aKOH
COXpaHEHHS MacChl, CO3/IaHue MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX ).

BaxkHeilimme npeACcTABUTEIH HEOPraHNYECKUX BelleCTB

Boznyx — cmech ra3os. Coctas Bo3ayxa. Kucnopon — a1eMeHT u mpocToe BemecTBo. HaxoxneHue kuciaopoaa B
npupoze, GU3MIeCcKie U XMMUIecKre cBoicTBa (peakimu ropenus). Okcunsl. [IpaMenenne kuciopona. CrocoOst
MOTyYeHHs KUCIOPOIa B 1a00paToOpuH U MpoMBIIIIeHHOCTH. KpyroBopoT kucinopoza B mpupozae. O30H —
AITIOTPOITHAS MOAN(PUKALNS KHCIOPOA.

TerutoBoit A3 PeKT XUMHICCKON peakIiy, TEPMOXUMHYCCKIC YPABHEHHS, 9K30- U SHAOTCPMUUCCKUE PEAKIIUH.
TommuBo: yroms 1 MeTaH. 3arpsA3HEHNE BO3AyXa, yCHICHHE TAPHUKOBOTO 3((eKTa, pa3pymIeHHe 030HOBOTO CIIOS.
Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxkaenue Boopoaa B npupose, Gu3HIecKie ¥ XUMUIEeCKHue
CBOICTBA, IPUMEHEHHE, CTIOCOOBI moyueHust. KUCIOTHI 1 com.

ModsipHbiii 00bEM Ta30B. Pacy€Thl M0 XMMHYECKUM YPaBHEHUSIM.

dusndeckue cBoKcTBa Boabl. Bona kak pactBoputeib. PacTBopsl. HacklleHHbIE W HEHACHILIIEHHBIE PACTBOPHI.
PacTBOpuMOCTS BeliecTB B Boge. MaccoBas 70151 BELIECTBa B PaCTBOPE. XUMHUUECKHUE CBOUCTBA BOJIBL.
OcHoBanus. Ponb pacTBOpOB B IpUPOJIE U B KU3HU YeloBeka. KpyroBopoT Boabl B pupoje. 3arps3HeHue
MPUPOAHBIX BoA. OXpaHa U OUUCTKA PUPOTHBIX BOI.

Krnaccudukanms Heopranndeckux coenuHeHuil. Oxenapl. Kiraccudukarms okcumos: coiaeodpasyromrie
(ocHOBHBIE, KHCIIOTHBIE, aM(OTEpHEIE) 1 Heconeobpasytomue. HomeHnkiatypa okcunos. dusndeckue u
XMMHYECKHE CBOMCTBA OKCUAOB. [lomydeHne OKCHIoB.

OcHoBanus. Knaccudukaius ocHOBaHUH: MENTOYN 1 HEPACTBOPUMBIE OCHOBaHHUs. HOMeHKIaTypa OCHOBaHHUH.
dusnyeckne 1 XMMHUYECKHE CBOKWCTBAa OCHOBaHMM. [Tomyuenne ocHOBaHUH.

Kucnotsl. Kiaccudukamnus kucnot. HomeHnknarypa kucnor. @u3nueckne u XUMHYSCKUE CBOHCTBA KUCIOT. Psin
aktuBHOcTH MeTauioB H. H. beketosa. Ilomyuenue kucnor.

Comu. Homenknarypa coseil. @uznueckue U XuMH4ecKkue cBoricTsa coieil. [lomydyenue coneil.

I'eHeTndeckas CBA3b MEXY KlIacCaMU HEOPTaHMYECKUX COSTMHEHHH.



XuMHYecCKni IKCIIePUMEHT:

KaueCTBEHHOE OIpe/ieNieHNe COJepkKaHUs KUCIOPoia B BO3AyXe, ONy4YeHue, coOupaHue, pacro3HaBaHue U
U3y4YeHHE CBOMCTB KUCIOPO/a, HAOII0AeHHE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOIOM M yCIIOBHS BOZHUKHOBEHUS
U IpeKpaleHus ropeHus (moxapa), 03HaKoMJIEHHE ¢ 00pa3liaMy OKCHIOB U OIIMCAaHUE UX CBOMCTB, NOIYYEHUE,
cobmpaHue, pacrio3HaBaHUE U H3yUCHHE CBOMCTB BOIOpOAa (TOpeHHe), B3aUMOICHCTBIE BOIOPOIA C OKCHIIOM
menu (II) (BO3MOXXHO HCTIOJIB30BaHUE BHICOMATEPHAIIOB), HAOOIEHUE 00Pa3IOB BENICCTB KOJTMYECTBOM 1 MOJIb,
HCCIIeJOBAaHUE 0COOCHHOCTEH PACTBOPEHHUS BEIIECTB C PAa3INYHON PACTBOPUMOCTHIO, IPUTOTOBICHHIE PACTBOPOB C
oTpenenéHHOl MaCCOBOM JI0JIel pacTBOPEHHOTO BEIICCTBA, B3aUMOICHCTBUE BOJIBI C METAJUTAMH (HATPUEM H
KaJbIeM) (BO3MOKHO HCIIONIb30BAHNE BUICOMATCPHAIIOB), UCCIIEIOBAHUE 00Pa3IloB HEOPTaHHYESCKUX BEIICCTB
Ppa3IngHbIX KJIaCCOB, Ha6JII-O):[eHI/I€ N3MCEHCHU OKPACK MHAUKATOPOB B paCTBOPax KUCJIOT U H.[eJ'IO‘leﬁ, N3YUCHUC
B3auMozeiictBus okcuaa Meau (1I) ¢ pacTBOpoM cepHON KUCTIOTHI, KUCIOT C METaJUIaMH, PEaKIHi
HeﬁTpaHHSaHHH, TNOJIy4Y€HHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITECHCHHUEC OJHOT'O METaJlJIa APYTUM U3 paCTBOpa
COJIH, PeIleHHEe IKCIIEPUMEHTANIBHBIX 3a1a4 10 TeMe «BaxkHelme Kiacchl HEOPraHU4eCKUX COSAMHEHUI.
Iepuonnyeckuii 3axon u [lepuonuyeckasi cucrema Xxumuyeckux ieMeHToB . . MenaeneeBa. Ctpoenue
aTomMoB. XMMHU4YecKas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBbIe TONBITKH KIACCUPHUKAIIIHA XUMIYSCKUX IEMEHTOB. [I0HATHE O TPyIIax CXOIHBIX JIEMEHTOB
(1memovHbIe M MIeT0YHO3EMENBHBIC METAJUTBI, TAIOTCHBI, HHEPTHEIC T'a3bl). DIIEMEHTHI, KOTOPEIC 00pa3yoT
aM(OTepHbIe OKCUIIBI ¥ THAPOKCUIEI.

[Tepronnuecknii 3akoH. [lepruoanueckas cucrema xumuueckux anemeHToB J[. . Menneneesa.
KopotkoneproaHast u anmuHHONIEpHoaHAas hopMbl [leproauueckoi CHCTEMbI XHMUIESCKUX 3JIeMEHTOB /1.

N. Menpeneesa. Ilepuoas! u rpynmsl. @U3nueckuil CMbICI NOPSAKOBOIO HOMEpa, HOMEPOB IIEPUOA U TPYIIIbI
3JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tonsl. DnekTpoHsl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB
nepsbix 20 xumuueckux neMeHToB Ilepuonuueckoit cucremst Jl. 1. Menneneesa. XapakTepucTUKa XMMUYECKOTO
JJIEMEHTA 10 €ro nosioxkeHuto B Ilepuonuueckoit cucreme J. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJiyca aTOMOB XMMHYECKUX AJIEMEHTOB, METAUTMYECKUX U HEMETAJUTNYECKUX
CBOMCTB TIO TPYIINIaM U NepUOJaM.

3unauenue [lepuonndeckoro 3axoHa u [lepruoanyeckoil cucTeMbl XUMUUECKHUX 3JIEMEHTOB JJIsl pa3BUTUS HAYKH U
npaktuku. J[. V1. MenneneeB — y4€HbIA U TPakIaHMH.

Xumuueckas cBa3b. KoBaneHTHas (OJIspHAs U HEMOJSPHAs) CBA3b. DNEKTPOOTPULIATEIbHOCTh XUMUYECKUX
JIEMEHTOB. MIOHHAas CBA3b.

Crenens oxucneHus. OKUCIUTENBHO-BOCCTaHOBUTENIBHBIE peakuu. [IpoLiecchl OKUCIEHNSI U BOCCTaHOBICHMS.
OKuCIUTEN! ¥ BOCCTAHOBUTEIH.

XuMHnYecKknil IKCIIePUMEHT:

u3ydeHHe 00pa3IoB BEIIECTB METAJUIOB U HEMETAJIOB, B3aMMOJICHCTBHE THAPOKCHA IIUHKA C PACTBOPAMHU
KHUCJIOT U H.leJ'[O‘lCﬁ, IPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX TPUMEPBI OKUCIIUTEIIbHO-BOCCTAHOBUTCIIBHBIX
peaxuuii (ropeHue, peakiuy pa3IoKeH!s, COSTUHEHHS).

Me:xknpenMeTHble CBSI3H

Peanuzanus MexxnpeIMeTHBIX CBA3€H IPU U3YUEHUH XUMHUH B 8 KJIacCe OCYIIECTBISIETCS Yepe3 UCTIONb30BaHHe
Kak OOLIMX €eCTeCTBEHHO-HAyUHBIX MOHITUH, TAK U IOHATUH, SBJSIOMINXCA CUCTEMHBIMU JIJIsl OTJEIIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KIIaCCU(UKAIISL, TIEPHOINYHOCTD, HAOIOICHNE, YKCTIEPUMEHT, MOJICTUPOBAHIE, H3MEPEHIE, MOJIEITh, SIBIICHHCE.
®dusuka: MaTepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbl, PAJUOAKTUBHOCTb, MOJIEKYJIA,
AIEKTPUUCCKUN 3aps[, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSTHHE BEIECTBA, I'a3, PU3NUCCKUE BEININHEI,
€IMHMIIBI U3MEPEHUS, KOCMOC, TIIaHEeTHI, 3BE3761, CoTHIIe

Buonorus: porocuntes, npixanue, buocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaIbI, TOPHbIE TOPOABI, ITOJIE3HBIE UCKOMIAEMBIE, TOTIIIMBO, BOIHBIE

pecypchl.



9 KJIACC

BemecTBo 1 XuMHYecKasi peaknus

Ilepuonuueckuii 3axkoH. Ilepuoanyeckas cuctema xumudeckux anemenros [I. . Mengeneesa. CtpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX DIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalUs, KAIbIHUS U UX
COEIMHECHUH B COOTBETCTBUU C TOJIOKEHUEM 3IEMEHTOB B [lepronuueckoil cucreMe U CTpOCHUEM UX aTOMOB.
CrpoeHue BeulecTBa: BUAbl XUMUYECKOW CBA3U. TUIBI KPUCTANTMYECKUX PEIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBa OT THUIA KPUCTAITNUECKON PEIETKH U BU/1a XUMUYECKOH CBA3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHNIECKHUX BEIIECTB. XMMHUIECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCS K
pa3nUYHbIM KJIaccaM HEOPraHUYECKUX COCIUHEHUH, FTeHeTHUeCKas CBA3b HEOPraHMUECKHUX BELLECTB.
Krnaccudukanuss XUMHUECKUX peakIuii 10 pa3InIHBIM IIPH3HAKaM (II0 YUCITy H COCTaBY YIAaCTBYIOIIUX B
PCAKINH BEIIECTB, MO TCIUIOBOMY 3((EKTY, IO M3MEHCHHIO CTENICHEH OKMCICHUS XUMUIECKHX IEMEHTOB, 1O
00paTMOCTH, IO YIACTHIO KaTaJau3aTopa). JK30- M SHIOTCPMHUUECKHIE PEAKIIH, TEPMOXHUMHUUECKUE YPABHEHUSL.
ITousiTHe 0 CKOPOCTH XUMHUUYECKO# peakuuu. [lonsTHe 06 00pPaTUMBIX M HEOOPATUMBIX XUMUUECKUX PEaKIHUIX.
IToHsaTHE O TOMOICHHBIX U TETCPOrCHHBIX PCAKIHAX. Tlousarue o xaranuse. [loHaTHEe 0 XMMHYECKOM PaBHOBECHUU.
@DaKTOpPbI, BIUAIOMNE HA CKOPOCTh XMMUYECKOH PEaKIUU U TOJIOKEHUE XUMUUECKOTO PABHOBECHSL.
OKUCITUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, HICKTPOHHBIH OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON
peakiuu. CocTaBieHIe YpaBHEHHI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA C HCIIONB30BAHUEM METOa
3NIEKTPOHHOrO OanaHca.

Teopust 3IEKTPOTUTUYECKON TUCCOLUHUAIMU. DIEKTPOIUTHL U HEANEKTPOIUThL. KaTHoHbl, aHnoHbl. MexaHu3m
JIFICCOLIMAIINY BEIIECTB C Pa3IMYHBIMU BUIAMH XUMHUECKOH CBsi3u. CTerneHs qucconuanui. CHIIbHBIC U clla0ble
ANEKTPOJIUTHL.

Peaxiiuu noHHOTO 0OMEHA. YCIIOBHS TPOTEKAHUS PEeaKIMid HOHHOTO OOMEHA, ITOJTHBIC M COKPANIEHHBIC HOHHBIC
ypaBHEHUs peakiuii. CBOHCTBa KUCIIOT, OCHOBAHHI U COJICH B CBETE MPEICTABICHUH 00 JIEKTPOIUTHIECKOM
nmucconuanuy. KauecTBeHHBIC peakiuy Ha HOHBL. [IoHATHE O THAPOIH3E CONeH.

XuMHn4yecKkni IKCIIePUMEHT:

03HAKOMJICHHE C MOACTSIMU KPUCTAJUTMYECKUX PEIIETOK HEOPTaHMUECKUX BEUIECTB — METAJJIOB M HEMETAIJIOB
(rpadura u anmasa), CIIOKHBIX BEIIECTB (XJIOPUAA HATPHSI), HCCIIEIOBAHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKOM
PEaKUH OT BO3ACHCTBHS PA3IHUHBIX (JAKTOPOB, HCCIIEAOBAHUE HIIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB,
npoLecca JUCCOLUAUU KUCIOT, es1ouel 1 coiel (BO3MOXKHO HCHONb30BAHUE BUEO MAaTEPUANIOB), IPOBEICHNE
OIBITOB, MJUTIOCTPUPYIOLIUX NPU3HAKK POTEKaHUS peakluii HOHHOro oOMeHa (00pa3oBaHUe 0CaKa, BhIIEICHUE
ra3a, 00pa3oBaHUE BOJbI), ONBITOB, WUTIOCTPUPYIOLIMX IPUMEPBI OKUCIUTENFHO-BOCCTAHOBUTENBHBIX PEAKIUN
(ropenue, peakliuu pa3IoKeHus, COeIMHEHN ), pacCllO3HaBaHHE HEOPTaHUUECKHUX BELECTB C IOMOILBIO
KaueCTBEHHBIX PEaKIMi Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a1ay.

HemeTanabl M MX coeiMHeHUs

OOmast XxapaKTepHCTHKA TajJoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHUS.
CrpoeHne 1 pU3MUECKHIE CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUYECKHE CBOICTBA HA IPHMEpE XJI0pa
(B3amMOZEHCTBHE C METaJUIAMH, HEMETAJUIaMH, IesIodaMu). XiopoBogopo. CorstHas KHCI0Ta, XUMHUICCKHE
CBOICTBA, [TOJIyYeHHE, IpuMeHeHue. [leiicTBre XI0pa U XJI0pOBOJOPOAA Ha OpraHu3M 4elloBeka. Baxuelimume
XJIOpUAbL U UX HAXOXACHUEC B IPUPOJEL.

O6mas xapakTepucTHKa 31eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTECHU
oxucnenus. CTpoeHue u pu3ndeckue CBOICTBA MPOCTHIX BELIECTB — KUCIOPOAA U CEphl. ATIIOTPOIHBIE
MozU(UKauN KACIOPOoa U cepbl. XMMHYecKHe CBOHcTBa cepbl. CepoBoaopo, cTpoeHHe, GU3MUecKue n
XUMHUYecKre cBorcTBa. OKCHBI CEphl KaK MPEICTaBUTEIN KACIOTHBIX OKCUIOB. CepHas KHCIOTa, PU3HIECKHE U
XMMHYECKHEC CBOMCTBA (00IIHE KaK MPECTABUTENS Kacca KUCIOT U crielinuaeckue). XUMHICCKUE PeaKInH,
JIeKAIe B OCHOBE IPOMBIIIIEHHOTO CII0c00a MOXyIeHHs CepHOH KUCIOTHL. [IpuMeHeHne cepHOil KHCIIOTHI.
Coun cepHOM KHCIIOTHI, Ka4eCTBEHHAs peakius Ha cylib(haT-noH. HaxoxkeHue cepbl v e€ COeNMHEHHUI B TIPUPOJIC.
XUMHYECKOE 3arps3HCHNE OKPYXKAIOMIeH CPEebl COSTMHEHUSIMH CEPHI (KHCIOTHBIC IO, 3aTPSI3HECHUE BO3/TyXa
1 BOZIOEMOB), CITOCOOBI €T0 MPEJOTBPAIICHNSI.

OO0mmas xapakTeprucTHKa 3MeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIE CTEIICHH
OKHCIIEHUS. A30T, paclpoCTpaHeHHe B IPUPOJE, (pru3ndeckne U XuMHIeCKHe cBoicTBa. Kpyrosopor a3ora B
npupoje. AMMUaK, ero (pU3NUECKUe U XUMUIECKHUE CBOMCTRA, TTONTyueHre U npuMeHeHne. Coll aMMOHHUS, UX



(usnyeckue U XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHast peakiys Ha HOHBl aMMOHUS. A30THas
KHCJIO0Ta, e€ moiyueHue, (pu3ndeckue U XUMUYecKie CBOcTBa (001Ie Kak MPEeICTaBUTENs KJlacca KHCIIOT U
cnenuduueckue). Vcrmonp30BaHie HUTPATOB U COJNEH aMMOHUSI B KQUECTBE MUHEPATBEHBIX YIOOPEHHI.
XuUMHYIECKOE 3arpsA3HCHUE OKPYXKAIOMIeH Cpelbl COSTMHEHUSIMHE a30Ta (KUCIOTHEIC JOXKIH, 3arps3HEHIE BO3IyXa,
o4BHI U BonoéMoB). Docdop, ammorpomnHsie Momudukarmm pochopa, GU3NIECKHIE U XUMHICCKHE CBOMCTBA.
Oxcun dpocdopa (V) u pochopHas kuciaoTa, GU3ndecKue U XUMUIECKHE CBOMCTBA, osryueHue. Mcnonb3oBanue
(dhocdaror B kauecTBe MUHEPAIBHBIX YIOOPCHHUH.

OO0mas xapakTepucTHka 3eMeHToB [V A-rpymmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC CTCIICHU
OKHCJIEHUS. YIIIepoa, aJUIOTPONHbBIC MOAN(HUKALINH, PACIPOCTPAHCHHE B IPUPOIE, GU3NIECKUE U XUMHICCKHE
cBoiictBa. Ancop0Oius. KpyroBopot yrieposa B mpupoze. OKCHIBI yriepoa, UX pu3ndeckrue 1 XUMHIECKUE
CBOﬁCTBa, I[CﬁCTBPIC Ha JXUBBIC OPraHnu3Mbl, IOJTYUYCHNUC U IIPUMCHCHUC. JKOJIOTUYECKHE HpOGHeMLI, CBsI3aHHBIC C
oxcuzoM yriepona (IV), runoresa rmo6aasHOTO NOTEIUIEHUS KIIMMATa, ITAPHUKOBBIN 3(h(EeKT. YTonbHast KUCIOTa U
e€ conu, ux QU3NUEcKue 1 XUMHUYECKHUE CBONCTBA, IOIy4YeHUE U TpUMeHeHne. KauecTBeHHas peakuus Ha
KapOOHaT-HOHBI. Mcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CETILCKOM XO3SHCTBE.
[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COENMHEHUAX yriepoaa (MeTaH, 3TaH, STHIIEH,
alleTUIICH, ITaHOJ, TITUIEPHH, YKCyCHAs KUCI0Ta). [IpupoaHbIe HCTOYHUKU YIIIEBOAOPOIOB (YTONb, IIPHPOIHBIN
ra3, He()Tb), MPOAYKTHI HX IepepadoTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH. [loHATHE 0
OMONIOTHYECKH BaKHBIX BEIIECTBAX: KHUPax, OEIKaX, yIIIeBOJaX — M UX POJH B )KU3HH YeJOBeKa. MaTepraibHOe
€IMHCTBO OPTAaHMYECKIX W HEOPTAHNUECKUX COCITUHECHUMH.

Kpemunid, ero ¢pusnveckie 1 XMMUYECKHE CBOWCTBA, MOMyYeHHE U MpuMeHeHue. CoeTMHeHMsI KpEMHYS B
npupozae. Obmue npencrasieHus 00 okcuae kpemuus (1V) u kpemaneBoit kucnore. CHIIMKAThI, HX
HCIIOJIB30BAHUC B 6])ITy, B IIPOMBINIJICHHOCTH. Baxueimue CTPOUTCIIbHBIC MaTCpUaJIbl: KEpaMHrKa, CTEKIIO,
IIEMEHT, OeTOH, Kene300eToH. I1pobmeMbl 6e30I1acHOT0 NCTIONIB30BAHMS CTPOUTEIBHBIX MATCPHAJIOB B
MTOBCEAHEBHON KHU3HU.

XuMHYeCKNi IKCIIePUMEHT:

u3yudeHre o0pas3IioB HEOPraHUUECKHUX BEILECTB, CBOMCTB COJSHON KUCIIOTHI, IPOBEIEHUE KaUeCTBEHHBIX PEaKIIHii
Ha XJIOPUI-UOHBI ¥ HAOIOEHHE TPU3HAKOB UX MPOTEKAHUS, OTIBITHI, OTpaXKatoUIie (PU3NIECKUE U XUMUYECKHUE
CBOICTBa raJIOTCHOB U MX COCTUHEHHUH (BO3ZMOXKHO UCIIONH30BAHHUE BHICOMATEPHAJIOB), O3HAKOMIICHHUE C
obpasiamMu XJI0pUA0B (TaJOreHUIOB), 03HAKOMIICHHE C 00pa3aMy Cephl U e€ COCTMHECHUSIMH (BO3MOXKHO
UCIIONB30BaHME BUICOMATEPHAIIOB), HAOMIONEHHE TIpoIlecca OOYTITUBAHUS caxapa IoJ IeiicTBHEM
KOHIICHTPUPOBAHHOHN CEpHON KUCIIOTHI, U3yUeHHEe XUMUICCKUX CBOWCTB pa30aBIeHHON CEPHOM KHUCIIOTHI,
MIPOBEICHUE KaueCTBEHHOH peaKkny Ha cyIb(aT-noH 1 HaOMIOACHNE TPU3HAKA €€ IIPOTCKaHUs, O3HAKOMIICHHE C
(bus3nyeckuMu cBoiicTBaMu a30Ta, hochopa u X coemuHeHN (BO3MOXKHO UCTIONIb30BaHKUE BUICOMATEPUATIOB),
oOpasnaMu a30THBIX B (HochHOPHBIX YA0OpEHHIA, IOIy4YeHHE, COOUpaHue, paclio3HaBaHUE U H3YYCHUE CBOHCTB
aMMHaKa, IpOBECHUE KaUeCTBEHHBIX PeakIi Ha MOH aMMOHUS U (oc¢ar-HoH U U3yUCHHE IPU3HAKOB HX
MPOTEKaHHUs, B3aUMOAEHCTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C ME/IBIO (BO3MOXKHO HCIOIb30BaHUE
BUIE€OMATEPUAIIOB), U3yUCHHE MOJEICH KPUCTAIIMIECKUX PEHIETOK anMasa, rpadura, QyinepeHa, 03HakoOMIICHUE
C TIPOLIECCOM aCOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOHCTBOM MPOTHUBOTasa,
MoJlyyeHue, coobupaHue, paclio3HaBaHUe U U3yUeHHE CBOWCTB YIVIEKHCIIOTO rasa, IpoBeAeHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT U CHIIMKAT-HOHBI M M3Y4eHIE IPU3HAKOB UX MPOTCKAHUS, 03HAKOMIICHHE C MTPOIYKIUCH
CHUTUKATHOH MPOMBIIIUICHHOCTH, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a1a4 0 TeMe «BakHeIe HeMeTalTsl ¥ UX
COCIMHEHUS.

MeTanasl 1 MX COeTUHEHUS

OO1m1ast XapaKTepHCTHKa XUMHUUECKUX 3JIEMEHTOB — METAJUTOB HA OCHOBAHMH X NONokeHuUs B [lepuoandeckoit
cucreme xuMmuyecknx anemeHToB [I. V1. Mengeneesa u ctpoenust aromoB. CTpoeHre MeTauioB. Metamnuiyeckas
CBA3b M METAJUIMUECKasi KpUCTAIUIMYECKas peHIETKA. DIEKTPOXUMUUECKUHN PSIT HAIIPSKEHUH METaIOB.
duznyeckue 1 XMMHUECKUE CBOHCTBA MeTaIoB. OOIIHe CIOCOOb! MOTyYeHUs MeTauIoB. [loHsITHE 0 KOpPO3UH
METAaJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIUIaBel (CTallb, YyT'YH, AIOPATIOMUHUM, OpOH3a) U UX
MIPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[I{enounsle MeTasuIbl: nonoxeHue B [lepuognueckoit cucremMe xummuaeckux aneMmenToB . 1. Menneneesa,
CTPOEHHE UX aTOMOB, HaXOXJEeHUE B Ipupojie. Pu3nuecKkre 1 XuMUYECKHe CBOWCTBA (Ha MpUMepe HaTpus U
kanus). OKCHABI ¥ TUAPOKCHUIIBI HATPUs U Kanus. [IpuMeHeH e eI0YHBIX METAIUIOB H UX COCTUHEHUIA.



[I{enoyHO3€eMENBHBIE METAIIIIBI MATHUM U KaJIbLUM: TIoJ0okeHUe B [lepnoaudeckoil cucTeMe XUMUYECKUX
anemeHToB M. 1. MenpeneeBa, CTpOCHUE UX aTOMOB, HaxokAeHUE B pupoae. Gusnueckue 1 XuMUUIECKUe
CBOMCTBa MarHus U KaibIlusa. BaxkHeliue coequHEHUS KabIusl (OKCUJI, THAPOKCHI, COIH). JKECTKOCTH BOIBI 1
crocoObI €€ yCTpaHeHUsI.

Amomuanii: monoxxenue B [lepuonndeckoii cucrteme xumudeckux anemerToB JI. . MenaeneeBa, ctpoeHue
aToma, HaxOoXKJeHHe B ipupone. Ou3ndyeckue U XHMUYECKHE CBOMCTBA allFOMUHUS. AMPOTEpHBIC CBOMCTBA
OKCH/Ia ¥ THIPOKCH/IA ATFOMUHUSI.

XKenezo: monoxenue B [lepunonnueckoit cucreme xumudeckux aemenToB []. V1. Menneneea, ctpoenue aroma,
HaxoXJieHue B pupoze. Ou3nueckre U XUMHYSCKHE CBOUCTBA kene3a. OKCHIbl, THAPOKCUIBI 1 coiu xkene3a (11)
u xene3a (I1I), ux cocrap, CBOWCTBA U NOITYYCHHUE.

XuMHn4yecKknid IKCIIePpUMEHT:

O3HAKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, X (DU3MYECKUMH CBOMCTBaMU, U3yUYEHHUE PE3YIBTaTOB
KOPPO3UHU METaJNIOB (BO3MOKHO HCIIOJIb30BaHNE BUIEOMATEPHAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHIA
KaJIBIUSl U HATPUSI C BOJOW (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUATIOB), UCCIICIOBAHUE CBOMCTB JKECTKOM
BOJIBI, TIPOIIECCa TOPEHUS JKeJe3a B KHCIopo/ie (BO3MOXKHO UCTIONB30BaHUE BUACOMATEPUAIIOB), IPU3HAKOB
MPOTEKAHWsI KAY€CTBEHHBIX PEaKIIMii HA MOHBI: MarHUs, KaJlbIUsl, aIFOMUHMS, UHKA, xerne3a (I1) u sxeneza (111),
menu (I1), HaOMroIeHNe ¥ OTIMCAaHUE MPOIIECCOB OKPANTHBAHKS TUTAMEHH HOHAMH HATPHsI, KATHS U KaJTbIUS
(BO3MOXXHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB), HCCIIEI0BaHUE aM(DOTEPHBIX CBOWCTB THIAPOKCH A AIIOMUHHS U
TUAPOKCUIA INHKA, PEIICHNE IKCTIEPUMEHTAIBHBIX 3a/a4 10 TeMe « BaskHel e MeTaisl ¥ MX COeTNHEHUS.
Xumus U OKpy:Kaouas cpeaa

BemectBa n marepuansl B TOBCEITHEBHOM JKU3HH YenoBeKa. be3zomacHoe ncnoiap30BaHNe BEIMIECTB U XUMHYECKUX
peaxumii B ObITY. [lepBast mOMOIIb PU XUMUYECKHX OKOTaX U OTPABJICHHSIX.

XuMudeckoe 3arps3HeHre OKpYXKarolel cpensl (TipeaebHas JoMycTUMas KOHIICHTPALUs BEIIECTB, Jlanee —
[TJK). Ponb XuMuM B peIIEHUH SKOJIOTHYECKHUX MPOOIIEM.

XuMHYecCKni IKCIIePUMEHT:

M3y4eHHEe 00pa3loB MaTepuaioB (CTEKIIO, CIUIaBBl METAJIOB, MOJIMMEPHBIC MAaTEPUAIIBI).

Me:xknpenmMeTHbie CBSI3H

Peanuzanust MeXIIpeIMETHBIX CBSA3EH IPU U3yYEHUN XUMHUU B 9 KiTacce OCYIECTBISETCS Yepe3 UCIOb30BaHNE
KakK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK U TIOHATHH, SABJISTFOIIAXCSA CHCTEMHBIMU ISl OTJCITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTecCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIH (DaKT, THTIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CHHTE3,
KiaccuuKaIus, MepuoIuIHOCTh, HAOIFOJICHHE, SKCIICPUMEHT, MOJICITMPOBaHKE, N3MEPEHIE, MOJIETh, SIBJICHNE,
MApHUKOBEIA AP (EKT, TEXHOIOTHS, MAaTCPHAIIBI.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIbI, paAMOAKTUBHOCTh, MOJIEKYIIA,
AIIEKTPUUYECKUH 3aps, TPOBOJHUKH, TOTYITPOBOJHHUKH, JUNEKTPUKH, (DOTORTIEMEHT, BEIIECTBO, TEN0, 00bEM,
arperarHoe COCTOsIHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTANINYECKAsl PEILIETKA, CIUIABHI,
(busnyecKue BETUUMHBI, €TUHHUIIBI U3MEPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TNIAHETHI, 3BE311bl, CoNHIIE.
Buonorus: porocunTes, npixanue, onocdepa, FIKoOcCUCTeMa, MUHEPATTLHBIC YIOOPEHHSI, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEeIIbHbIC BEIIECTRA.

T'eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TOPOJIBI, MTOJIE3HBIC HCKOITAEMbIE, TOTITUBO, BOJHbIC

pecypchbl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PEe3yNBTaThl OCBOCHUS TPOTPaMMBI OCHOBHOTO 00IIIero 00pa3oBaHuUs JOCTHTAIOTCS B XOIE O0YICHUS
XMMUH B €IMHCTBE YICOHOH M BOCIIUTATEIILHOHN NESTETHHOCTH B COOTBETCTBUY C TPAAUIIHOHHBEIMU POCCHHCKUMHU
COIIMOKYNETYPHBIME U TyXOBHO-HPAaBCTBEHHBIMH [IEHHOCTSIMH, TIPUHATHIMH B 0OIIIECTBE IPaBIJIaMHA 1 HOPMaMH
TIOBE/ICHHS U CITIOCOOCTBYIOT IPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS M COLMATN3AINN 00y JarOIITIXCS.
JInuHOCTHBIE PE3YIBTATHI OTPAXKAKOT TOTOBHOCTH O6yan0H_II/IXCH PYKOBOACTBOBATHCA CHUCTEMOM MO3UTHBHBIX
[ICHHOCTHBIX OPHEHTALNI U PaCIIMPCHNE OMBITA ACATEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHMSA:

HCHHOCTHOI'O OTHOUICHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY U HAYYHOMY HACJICAUIO, TIOHUMAaHU
3HAQUEHUS! XUMUYIECKON HAyKU B XKU3HU COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BIAAETh JJOCTOBEPHOM
uH(popManuel o nepeoBbIX JOCTUXKEHUSX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHOI XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCcTBE MUpa U OOILECTBA;

2) rpa’kaaHCKOT0 BOCIUTAHUS:

MIPEJCTABICHUS O COLIMAJIBHBIX HOPMAaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHKaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, Y4eOHOUCCIISIOBATEILCKON, TBOPYESCKOM 1
JIpyTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM A€ATEIbHOCTH IPU BBITIOJHEHUH
yueOHBIX, IO3HABATEIBHBIX 3214, BEITOJHEHUH XUMHUUECKUX IKCIICPUMEHTOB, CO3JAHNN YICOHBIX ITPOCKTOB,
CTPEMJICHHUA K B3AaUMOIIOHUMAHWIO XU B3aMMOIIOMOIIN B ITPOILIECCE ITOM yqeGHoifl ACATCIIBHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE TOBEACHUE U TOCTYIIKU CBOUX TOBapH[HeI;‘I C MO3UIMKU HPABCTBEHHBIX U MPABOBLIX HOPM C y‘IéTOM
OCO3HAHUS MOCICICTBUI ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33pPEHUYECKHE NPECTABIEHHS O BEIECTBE U XMMUYECKOH PeaKkluu, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U COCTABIIAIOIINE OCHOBY JUISA MOHUMAHUS CYITHOCTH HAYYHON KapTHHBI MHUpa,
HpPEeACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJbI, B3AUMOCBA3SX YeTI0BEKa ¢ MPUPOAHON
Cpeoi, O pOJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO03HaBaTeNIbHbIE MOTUBBI, HAIIPABJICHHbBIE HA MOIY4YE€HNE HOBBIX 3HAHUN 110 XUMUH, HEOOXOAUMBIE 115
00BsSICHEHUS HAOITIOIaeMBIX MPOIIECCOB U SABJICHUH, TO3HABATEILHOW, HHPOPMAITMOHHON U YUTATETbCKOM
KyJIBTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIFHOM padOTHI ¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOM JINTEpaTypoii,
JOCTYIHBIMH TEXHUIECKAMH CPEACTBAMU HH(OPMAITOHHBIX TEXHOJIOTHH;

HHTEpec K 00yUYeHUIO ¥ TO3HAHMIO, JIT0003HATENFHOCTD, TOTOBHOCTH U CIIOCOOHOCTB K CaM00OPa30BaHUIO,
IPOCKTHOHN M UCCIEIOBATEIECKOM NEITEIFHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPABICHHOCTH M YPOBHS O00yUYCHHUS B
JabHEHIIIeM;

4) popMupoBaHNs Ky/JIbTYPbI 310POBbS:

0CO3HAaHUE LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3
JKU3HU, OCO3HAHME TIOCNIEACTBUM U HENPUSITUE BPETHBIX IPUBBIUEK (YHOTPEOIEHHS aJIKOTOJIsl, HAPKOTHKOB,
KypEHUs), HEOOXOAUMOCTH COOIOEHNUS PaBUI O€30IaCHOCTH IIPU OOpAIEHUU C XUMUUECKUMHU BELIECTBAMU B
OBITY U peanbHOM KU3HHU;

5) TpynoBoro BocnuTaHus:

HHTEPEC K MPAKTHICCKOMY H3YUEHHIO IPpodecCHil U Tpyaa pa3IindHOro pona, yBaKeHHe K TPYIy U pe3ylIsraraM
TPYLOBOH 1€ATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMSI IPEIMETHBIX 3HaHUM 10 XMMHUH, OCO3HAHHBIN
BBIOOP MHIUBUIYaIBHON TPACKTOPHH MPOIOIDKEHIS 00pa30BaHUs ¢ YIETOM JIMIHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M OTPEOHOCTEH, YCIENTHOH podecCHOHATBHOM
JIEITEIFHOCTH M Pa3BUTHsI HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aJJalITUPOBATHCS B IPOPECCHOHAILHON Cpeie;

6) 3K0JI0rN4€eCKOr0 BOCIIUTAHMNS:

SKOJIOTHUECKH 11e1eco00pa3HOe OTHOIIEHHE K IPUPOAE KaK UCTOUHHKY >KU3HU Ha 3eMIle, OCHOBE €&
CYIIECTBOBaHMUS, TIOHUMAHUE LIEHHOCTHU 310POBOTO U 6€30IIaCHOr0 00pa3a >KU3HHU, OTBETCTBEHHOE OTHOIIECHHE K



COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIONEHUS TIPaBIIT
0e30macHOro MOBEIEHUS IpH PaboTe ¢ BENIECTBAMU, a TAK)KE B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU
JIFOCH;

CIIOCOOHOCTH MTPUMEHATH 3HAHMUS, TOJTydaeMbIe TIPU U3YYCHUN XUMUH, JUTA PEIICHUS 3a/1a4, CBA3aHHBIX C
OKpY>KaroIIed PUPOTHON CPeIOoH, ISl TOBBINIICHUS YPOBHS DKOJIOTHYECKOM KYJIbTYpbI, 0CO3HAHUS II00ATEHOTO
XapakTepa 3KOJIOTHYECKHX MPOOJIeM M MyTeH UX PElICHUs TIOCPEICTBOM METOJ0B XHUMHUH, SKOJIOTHYECKOTO
MBIIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B MTO3HABATEIILHOW, KOMMYHUKATHBHOM M COITUAIEHOM TIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMEeTHBIX PE3YIBTAaTOB BHIACISIOT 3HAYMMEIE sl YOPMHUPOBAHNS MUPOBO33PEHHS
oO0IIeHayIHBIC TIOHATHS (3aKOH, TEOPHs, IPUHIIHII, TUIIOTE3a, (PAKT, CHCTEMA, IIPOLIECC, IKCIIEPUMEHT H APYTOE.),
KOTOpBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEAMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUI U3 3THX
IpeaAMETOB (pOpMHUPOBATh MPECTABICHHUE O HEIOCTHON HAaydHON KapTHHE MUPA, U YHUBEPCAJIbHbIEC YICOHbIC
JeiicTBus (II03HaBaTeIbHbIE, KOMMYHHUKATHUBHBIE, PETYISTUBHBIC), KOTOphIe 00eceunBaroT (JOpMUpPOBaAHNE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY IIJIAHUPOBAHHIO U OCYIIECTBICHUIO YUeOHOH NEesITEeNbHOCTH.

Ilo3HaBaTenbHbIe YyHHBEPCAJIbHBIE YUeOHbIE IeiCTBUS

ba3oBble Tornyeckme 1eiicTBUA:

YMEHUS UCTIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS P OCBOSHUH 3HAHUI: paCKPBIBATh CMBICI XUMUYECKUX
MOHATHUH (BBIACIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C APYTHUMHU MOHATUSIMHU),
UCIIONB30BAaTh MOHITHS U OOBSCHEHUS OTACIBHBIX (PAKTOB U SBJICHUI, BHIOUPATh OCHOBAHUS U KPUTCPHUH JJISI
KJIaCCU(PUKAIIH XUMIYSCKUX BEIICCTB M XUMUIECKUX PEaKIHid, YyCTAHABIUBATH IPHIHMHHO-CIICICTBEHHEIC CBSI3U
MeXy 00BbeKTaMU U3YyUYEeHHs, CTPOUTH JIOTHYECKHE pacCyKACHUs (MHAYKTUBHBIE, IeAyKTUBHBIE, I10 aHAJIOTHN ),
JieJ1aTh BBIBOZBI U 3aKJIFOUEHUS;

YMEHHE IIPUMEHSITh B IIpOLiecce O3HAHUS HOHATHS (IIPEIMETHBIE U METAPEAMETHBIE), CHMBOJIMYECKHE
(3HAKOBEIC) MOJIEIH, UCTIONB3YEMEIC B XUMHH, IPEOOPa30BHIBATh IMUPOKO IPUMEHIEMBIC B XUMHIH MOJICTEHBIC
MIPEJICTABIICHUS — XUMHUYECKUH 3HAK (CHMBOJ JIEMEHTA), XUMU4eckas (hopMyia U ypaBHEHUE XUMHUYECKON
peaxuu — MpH perieHNH yaeOHO-T03HABATENBHBIX 337184, C YYETOM dTHX MOJICIBHBIX IPEICTABICHUH BBISBISIT U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU U3YYaEMBIX OOBEKTOB — XHMUYECKUX BEIICCTB U XUMHUUECKUX
peaxIuii, BBISIBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBAI3U M MPOTHBOPEUHS B N3yUaeMbIX
mpoleccax 1 SBICHHUAX.

ba3oBble nccienoBarebcKHe AeHCTBUS:

YMEHHE UCII0NIb30BaTh IOCTABICHHBIE BOMPOCHI B KAY€CTBE HHCTPYMEHTA MO3HAHMUS, a TAKXKE B KaU€CTBE OCHOBBI
IUTSL (POPMUPOBAHISI THITOTE3BI TIO IIPOBEPKE MPABHIBHOCTH BBHICKA3BIBAEMBIX CYKIICHUN;

PHOOPETEHHUE OIIBITA 110 INTAHUPOBAHIIO, OPTAaHU3AINH U ITPOBEICHAIO YICHUUECKUX IKCIICPUMEHTOB, YMCHHE
HaOITIOIaTh 32 XOIOM IIpoIlecca, CaMOCTOSITEIBHO MIPOTHO3UPOBATE €T0 PE3YIBTaT, (OPMYIHPOBATH 0000IIEHIS U
BBIBOJBI 110 Pe3yIbTaTaM IPOBEIEHHOTO OIIBITA, MCCIEIOBAHMS, COCTABIATE OTYET O MpoJeTIaHHO! padore.
Padorta ¢ undopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IIUYHBIX BUIOB U (popMm
MIPEJICTABIICHHS, TIOYYaeMYF0 U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYIIIpHAsl TUTEpaTypa XUMUUECKOTO
coJiepKaHus, CIIPaBOYHbIC MOCOOHS, pecypchl UHTepHeTa), KpUTHYECKH OIICHUBATh IPOTHUBOPEYHBYIO U
HEJIOCTOBEPHYIO HH(pOpMALHIO;

YMEHUE TIPUMEHSITh Pa3IMYHbIe METO/ABI U 3alIPOCHI IPU TIOUCKE U 0TOOpe HH(POPMAILIUK M COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOUMBIX IS BHIOJHEHHS YUeOHbBIX U MO3HABATENbHBIX 3aa4 ONpPeAeIEHHOrO THIIA,
NPUOOPETEHHUE OIBITA B 00IACTH MCIIOIb30BaHUS HH(OPMAIIIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI, OBIAJCHUE
KyJBTYpOU aKTUBHOT'O HCIOJIb30BAHUS Pa3IMUHBIX IIOMCKOBBIX CUCTEM, CAMOCTOSATENIBHO BHIOUPATh ONTUMAIBHYIO
(hopmy mpencraBieHuS HHGOPMAIUH U HILTIOCTPUPOBATH PEIIaeMbIe 3aa9i HECTIOKHBIMHI CXEMaMH,
JarpaMMaMu, IpyruMu popMamMu rpa@uKe U MX KOMOWHAIMSIMU;

yYMEHHE UCIIONB30BaTh M aHAJIM3HPOBATE B IpoIiecce YIeOHOH 1 HCCIIeT0BATEIbCKON e TETHHOCTH HH(OPMAITHIO
0 BIMSIHUU IIPOMBIIIJIEHHOCTH, CEJIBCKOI0 X034MCTBa U TPAHCIIOPTA HA COCTOSTHUE OKpPY’KaloIleld IpUpOoaHOM
CpeIbl.



KoMMyHHKaTHBHbIE YHUBePCAJIbHBIE yueOHbIe IeiicTBUS:

YMEHUS 3aJ1aBaTh BOMPOCHI (B X0O/1€ Auaiora u (WJIK) JUCKYCCHH) TI0 CYIIECTBY 00CYyK/IaeMOii TEMBI,
(hopMynUpOBaTh CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIOTHEHUS IPEAJIOKCHHON 3a/1a4uu;

YMEHUS NPEACTaBIIATh MOJYUYSHHbIE PE3YNIbTaThl TO3HABATELHON AEATEIBHOCTH B YCTHBIX M MMMCHbMEHHBIX
TEKCTax; JIeJIaTh MPE3CHTAIUIO0 PE3YJIBTATOB BRIMOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA (J1A00PaTOPHOTO OIbITa,
J1ab0paToOpHOI pabOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUsS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEILHOW W MCCIIEIOBATEIILCKON
JISITEITILHOCTH TP PEIICHUN BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIINX HHTEPECOB U COTTIACOBAHHMS
no3uIui (00CYKJeHHs, OOMEH MHEHHSMH, «MO3TOBBIC INTYPMbI», KOOPIUHAIIUS COBMECTHBIX ICHCTBUM,
OIpeNeIeHue KPUTEPUEB TI0 OIIEHKE KaueCTBa BIMOJHESHHON paboThHI U APYyTHE).

PeryasiTuBHbIE YHHBepcalbHble YueOHbIe JeficTBUS:

YMEHHE CaMOCTOSITEJIEHO ONPEAEIATh LEIU ACATCIbHOCTH, INTAHUPOBATh, OCYIIECTBIATH, KOHTPOIUPOBAThH U MPU
HE0OXOANMOCTH KOPPEKTHPOBATh CBOIO JIESITENBHOCTh, BEIOMpaTh Haubosee 3peKkTHBHBIE CIIOCOObI PeleHNUs
yueOHBIX U TO3HABATEIbHBIX 3a/1a4, CAMOCTOATENILHO COCTABIATh MU KOPPEKTUPOBATh NPEUIOKEHHBII anropuT™
JEeHCTBUI IpY BHIMOTHEHUH 3aJaHUil ¢ y4ETOM MOIY4YEHUs HOBBIX 3HAHUM 00 M3yuaeMbIX 0OBEKTaX — BEIECTBAX
U pEaKlUsX, OLEHUBATh COOTBETCTBHE MOIyUCHHOTO pe3yNbTaTa 3asBIE€HHON Lie/u, yMEHHUE HCIIOAb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, ITpe/IaracMble B YCIOBHH 3aJaHHH.

HNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3ylIbTaToOB IT0 OCBOCHHIO 00S3aTEIIFHOTO COIEPIKAHNS, YCTAHOBICHHOTO JaHHOM
(enepanbHOl paboyeil IPOrpaMMOiA, BBIAEISIOT: OCBOCHHBIE 00YJaIOIINMICS HaydHbIe 3HAHUS, YMEHUS U
CTIOCOOBI IEHCTBUM, CTIerUIecKre I MPEAMETHON 00acTi « XUMUSD, BUIBI ISSTEILHOCTH 10 MOTYICHHIO
HOBOTO 3HAHUS, €r0 HHTEPIIPETALNH, TPEOOPA30BAHHIO U MPUMEHEHHUIO B PA3IIMYHBIX YUCOHBIX 1 HOBBIX
CUTYAIIHSIX.

K xoHmy oOy4enus B 8 kiiacce mpenMeTHBIE pe3ylIbTaThl Ha 0230BOM YPOBHE JOJDKHEI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00yUAIONIMXCS YMEHU:

® pPACKpbIBATH CMBICTI OCHOBHBIX XUMHUYCCKUX TOHATHH: aToM, MOJICKYJIa, XUMHAYECKHUI 9JIEMCHT, IPOCTOC
BEIIECTBO, CIIOKHOE BEILIECTBO, CMECh (OTHOPOIHAS ¥ HEOAHOPOIHAS ), BAIEHTHOCTh, OTHOCUTEIIHHAS
aTOMHas ¥ MOJICKYJISIpHasi Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast IO
XUMHYECKOTO JIEMEHTa B COEIMHEHUN, MOJIAPHBINA 00BEM, OKCHI, KUCIIOTa, OCHOBAaHHUE, COIIb,
3JIEKTPOOTPHUIATENILHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peaklus, KIacCU(pUKaIMs peaKIIHii:
peaKy COeTUHEHUs, peaKLUU pa3joKeHus], peaKiMy 3aMEelIeHUs, peakui 0OMeHa, SK30- U
SHAOTEPMHUUECKUE PEAKLIUH, TEIUIOBON 3P(EKT peakiuu, siApo aToMa, IEKTPOHHBIN CII0i aToMa, aTOMHas
opOuTaIk, pagryc aToMa, XUMHIECKasl CBS3b, MOJISIPHAs U HEMOISIPHAS KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b,
WOH, KaTUOH, aHUOH, PacTBOP, MaccoBas J0J1s BellecTBa (IPOLIEHTHAs KOHLEHTPALMs) B PAaCTBOPE;

® JUIIOCTPUPOBATH B3AaUMOCBA3b OCHOBHBIX XUMHUYECKHX MOHATHIA U IPUMEHATH 3TH NOHATHUS IPU
OINKCaHUM BEUIECTB U UX MPEBpalLeHHH;

® HCIOJIE30BAaTh XUMHUUECKYIO CHMBOJIHKY [UISI COCTABICHUS (POPMYIT BEIIECTB M ypaBHEHUH XUMHUECKUX
peaxuunii;

® ONpeAeNaTh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COETUHEHUSAX, CTEIIEHb OKUCICHHS YIEMEHTOB
B OMHAPHBIX COSNUHEHUSX, IPUHAICKHOCTD BEIIECTB K ONMPEACIEHHOMY KIIACCy COCIMHEHHUN 110
(hopMyaaM, BHI XUMUYECKOH CBSI3M (KOBaJICHTHASI 1 NOHHAS) B HEOPTAaHUIECKUX COCAMHCHHUSX;

e packpeiBaTh cMbich [lepuognaeckoro 3akona JI. . MenaeneeBa: 7eMOHCTPUPOBATh TIOHUMAaHUE
MEPUOANYECKOI 3aBUCMMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX MoJiokeHus B [leproanueckoit
CUCTEME, 3aKOHOB COXPAaHEHHS MAacChI BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YUEHHUS,
3aKkoHa ABOTajpo;



OTIMCHIBATH M XapaKTepH30BaTh TaOMIMIHYyI0 opmy llepronmaeckoil cucTeMbl XUMHIECKHUX JIEMEHTOB!
pasnuuaTh MOHITHS «IJIaBHas HOATpyIna (A-Tpymma)» u «mobdounas noarpymmna (b-rpymma)», Masie u
OoJIbIIINE MTEPUOABI, COOTHOCUTH 0003HAUCHHUS, KOTOpbIe UMeIoTCs B Tabnuie «Ilepuoandeckas cuctema
XUMU4ecKux 3eMeHToB /I, M. MeHzeneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsj sapa, 00Iee YUCIO0 JEKTPOHOB U paclpeieIeHue UX Mo
9NEKTPOHHBIM CJIOSIM);

KIaCCU(PHUIIUPOBATh XUMUUECKUE HIEMEHTHI, HEOPTraHUIECKUE BEIIECTBA, XUMHICCKHE PEaKIHH (I10
YHCITYy B COCTaBY YUACTBYIOUINX B PEaKIUH BEIICCTB, IO TEIUIOBOMY YD PEKTY);

XapaKTepru30BaTh (OMUCHIBATh) OOLIHE XMMHUYECKHE CBOHCTBA BEIECTB Pa3IMYHBIX KIACCOB,
HOJITBEPIK/Iast OITMCaHHUe TPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHX
peaxkuuit;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX Ka9eCTBEHHOTO COCTaBa, BO3MOXHOCTH
MPOTEKAHNS XUMHIECCKHUX MTPEBPALICHUH B PA3THYHBIX YCIOBHSX;

BBIYHCIISITE OTHOCHTEIIFHYIO MOJICKYIISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JTOJO
XHMHYECKOTO AIIEMEHTA o (OpMyIie COeTNHEHHUS, MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE, IIPOBOAUTH
Pacy€ThI M0 YPaBHEHUIO XUMHYECKOW pEaKIUu;

PUMCHSATH OCHOBHEIC OTIEPAIH MBICITUTEILHON IEATEIHHOCTH — aHAIN3 U CHHTE3, CPAaBHCHHE,
000011eHrE, CHCTEMATH3AIHIO, KIIaCCH(DUKAITUIO, BHISBICHHUE PUYNHHO-CIIEJICTBEHHBIX CBSI3eH — JUIs
M3YUICHUS CBOVWCTB BEIIECTB U XUMHUCCKUX PEAKINi, €CTECTBEHHO-HAYYHBIC METO/IBI TIO3HAHHUS —
HaOJTIoICHNE, H3MEPEHHE, MOJICTTMPOBAHNE, SKCIIEPUMEHT (peaIbHbIM U MBICTICHHBII);

CIJIC/IOBATH MIPAaBWJIAM ITOJIH30BAHMS XUMHUYECKOH TIOCYION M Ta00paTOPHEIM 000pYyIOBaHUEM, a TAKKE
IpaBmiIaM 00paIIeHNs ¢ BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSIMH TI0 BEITIOTHEHHUIO JTa0OPaTOPHBIX
XUMHYECKUX OTBITOB TI0 TIOTYYCHHIO U COOMPaHHUIO Ta3000pa3HbIX BEMIeCTB (BOJAOPOAa U KHCIOPOAa),
IPUTOTOBJICHHUIO PACTBOPOB C ONIPEACIEHHONH MAacCOBOH J10JIeH paCTBOPEHHOTO BEIECTBA, INITAHHPOBATh U
MPOBOIUTH XUMHUECKUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETIOUCH U KHCIOT C IIOMOIIBIO
UHJIUKaTOPOB (JTaKMyc, (eHOI(PTATCHH, MCTUIOPAHK U APYTHE).

K KOHITY 06y‘IeHI/I$I B 9 Ki1acce OpE€aAMCETHBIC PE3YJIbTAThl HA 06a30BOM YPOBHE JOJIKHBI OTPAaXaTb

c(hOpMUPOBAHHOCTH Yy 00yUaIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MMOHATUI: XUMHUUECKHUI 3JIEMEHT, aTOM, MOJICKYJia, UOH,
KaTHOH, aHUOH, POCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJIECHTHOCTb, AIEKTPOOTPHULIATELHOCTS,
CTEIeHb OKHCIICHHUS, XUMUYeCcKas peaKiys, XUMU4YecKasl CBs3b, TEII0BOM 3(h(eKT peaklnu, MOJb,
MOJISIPHBIA 00BbEM, PaCTBOP, ANEKTPOIIUTHI, HEANEKTPOIHUTHI, HIEKTPOIIUTHYECKAs: AUCCOLUALS, PEAKIIH
MOHHOI0 0OMEHa, KaTajlu3aTop, XMMUUECKOe paBHOBECHE, 0OpaTUMbIe U HEOOPAaTUMbIE pEaKLuH,
OKHCIIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIH, OKHCIUTEb, BOCCTAHOBUTEIND, OKUCIICHUE U
BOCCTaHOBIICHHE, aJUIOTPOIIHS, aM(pOTEPHOCTh, XUMHUYECKAs CBSI3b (KOBAJICHTHAS, HOHHAS,
METaJIIMYEeCcKas), KpUcTauIndecKas peléTKka, Koppo3usi METalIoOB, CIUIaBbl, CKOPOCTh XHUMUYECKOU
peakuuu, npeaenbHo aomyctuMast konneHTpanus [1JIK BemecTsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MTOHATUN ¥ IPUMEHSATh 3TH TOHATHS MTPH
OIMMHCaHUM BEUIECTB U UX MPEBpaIlleHHI;

HCTIONIB30BaTh XUMHUYECKYIO0 CHMBOJIHMKY [UISI COCTAaBICHUS (POPMYIT BEIIECTB M yPaBHEHUH XUMHUUECKUX
peakuuii;

OTIPENEeNSITh BAJICHTHOCTh M CTENICHb OKUCIICHHSI XUMHUYECKUX DIIEMEHTOB B COSTMHEHHSIX Pa3THIHOTO
COCTaBa, MPUHAIIEIKHOCTH BEIIECTB K OMPEeIEHHOMY KIIaccy COeIMHEHH 1o (hopMynaM, BU]T
XUMHYECKOH CBsI3U (KOBaJICHTHAs, HIOHHAs, METAJUINYECKas) B HEOPTaHMUECKUX COSTUHEHUSAX, 3apsi
MOHa TI0 XUMHUYeCcKoi (hopmyre, XxapakTep cpeabl B BOJHBIX PACTBOpaX HEOPraHUUECKUX COSIUHEHHH,
TUN KPUCTAIIINUECKON PeIETKY KOHKPETHOTO BELIECTBA;

packpsriBath cMbich [lepuonnueckoro 3akoHa J{. 1. MeHieneeBa u 1eMOHCTPUPOBAThH €T0 IOHUMAaHHUE:
OTKCHIBAThH U XapaKTepU30BaTh TAOMUUHYIO GpopMy [lepronndeckoil CHCTEMbl XUMHUECKUX SJIEMEHTOB:
pa3nuyarh NOHATHS «IJIaBHAs NoArpymmna (A-rpymnmna)» u «nobodnas noarpynmna (b-rpynma)y, mansie u
OOoJbIIINE IEPUOABI, COOTHOCUTH 0003HAYCHNS, KOTOPBIE UMEIOTCS B IEPUOANIECKON TabmHIIe, C



YHCJIOBBIMH XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XUMHUUECKUX JIEMEHTOB (COCTaB U 3apsij sAapa, oouiee
YUCJIO AJIEKTPOHOB U PACIIPECTICHUE UX TI0 AIEKTPOHHBIM CJI0SIM ), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHEHUH B MpEAeiaX MaJbIX MEPUOIOB U INIABHBIX MOJATPYIIII C
Y4ETOM CTPOCHHS X aTOMOB;

KJaccu(UIUPOBaTh XUMUYECKHIE DIIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE peakuu (1o
YUCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIUIOBOMY 3P EKTY, TT0 H3MEHEHHIO CTECTICHEH
OKHUCJICHHSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATE) OOIHE U CICHU(UICCKHE XUMHICCKUE CBOMNCTBA TIPOCTHIX U CIIOMKHBIX
BEIIECTB, TIOATBEPKAs OMMCAaHNE IPUMEPAMHU MOJIEKYIISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX
XUMHYECKHX PEaKIIHii;

COCTaBIISITh YPAaBHEHUS SJEKTPOITUTHUECKOM INCCOIMAIIMH KHUCIIOT, MIEJIOUEH U COJeH, MOITHEIE U
COKpalIéHHbIC YPaBHEHHS PEAKIIMA HOHHOTO OOMEHA, YPaBHEHUS PEaKIUH, TOATBEPKIAIOIIHX
CYIIIECTBOBAaHUE TEHETUIECKON CBS3HM MEXKIY BEIIECTBAMH PA3INYHBIX KIIACCOB;

PacKpBIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH MMOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OaaHca 3TUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BOSMOXKHOCTH TPOTEKAHUS
XUMHUYECKUX MPEBPAIICHAN B PA3IMYHBIX yCIOBUSX;

BBIYHCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO IEMEHTa 10 GopMysie COeTMHEHUS, MAaCCOBYIO JIONIO BEIECTBA B PACTBOPE, IPOBOANTH
pacuéThl 10 ypaBHEHHUIO XUMHUECKOM peakiny;

coOJTIO/IaTh MpaBUJIa MTOJIE30BAHMS XUMHUYECKON ITOCYION U JJaOOpaToOpHBIM 000PYI0BaHUEM, & TAKKE
npaBHna 06pa1ueH1/1ﬂ C BCIIECTBAMH B COOTBETCTBHUU C I/IHCTPYKHI/ISIMI/I 110 BBIITOJJHCHHUIO na6opaTopH51x
XUMHYECKUX OTBITOB TI0 TIOIYYCHHIO U COOUPAHUIO Ta3000pa3HbIX BENIECTB (AaMMHAaKa U YIIIEKHCIIOTO
rasza);

IIPOBOJIUThH PEAKLINH, IOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB Pa3JINYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPU-, OpOMHUI-, HOAHI-, KapOoHaT-, pocdar-, cunmukar-, cynbdar-, THIPOKCHUI-HOHBI,
KaTHUOHBI aMMOHUS U MOHBI U3yUYEHHBIX METAJJIOB, MPUCYTCTBYIOLIKME B BOJHBIX PACTBOpaxX
HEOpPraHNYECKUX BEIECTB;

MIPUMEHSTH OCHOBHBIE ONIEPALINY MBICIUTENBHON AESITEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHUE,
000011IeH1E, CHCTEMAaTU3aIINIO, BBISIBJICHUE PUYMHHO-CIICICTBEHHBIX CBSI3EH — JUISl M3YUCHUS CBOWCTB
BEIIECTB U XUMUYECKHUX PEAKIUI, €CTECTBEHHO-HAYYHBIE METO/IBI TIO3HAHSI — HAOJIOIEHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (pEaIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KomuuecTBo yacos
Ne OnekTpoHHbIE (LU(POBLIE)
HanmeHoBaHue pa3feyioB U TeM IIPOrpaMMBbI KOHTpO JIbHEIE HpaKTI/IquKI/Ie
n/n Bcero obpa3oBare/ibHbIE PeCYDPChI
paboThI paboThI
Paszei 1. llepsoHaya/jibHbIe XMMHUYECKHE IOHATHUSA
11 XUMUSI — Ba)kHasi 00/1aCTb €CTeCTBO3HAHUS U 5 7 bubmoteka [JOK
" MmpakTUYecKou JiesiTeTbHOCTH YesioBeKa https://m.edsoo.ru/7f41837c
bubmioreka [JOK
15
1.2 Beimjectsa u XuMH4ECKHe peakijuu https://m.edsoo.ru/7f41837c
Wroro no paszgeny 20
Paszen 2. Ba;kHeilue NPeACTABUTE/IN HEOPTraHMIECKHUX BEleCTB
bubmoteka [JOK
6 1
2.1 Bo3nyx. Kucnopog. ITonsitie 06 okcrgax hitps://m.edsoo.ru/7f41837c
bubmioreka [JOK
8 1
2.2 Bopgopog.IloHsiTre 0 KMCI0Tax U COJSAX hitps://m.eds0o.ru/7f41837c
bubmioreka [JOK
5 1 1
2.3 Bopga. PactBopsl. [ToHsITHE 06 OCHOBAaHHUAX https:/m.edsoo.ru/7f41837c
24 OCHOBHBIe K/1aCCbl HeOpraHuye CKUx 1 1 bubmoreka [JOK
" |coepyHeHnN https://m.edsoo.ru/7f41837c
Wtoro no pasgeny 30

Paszgen 3. llepuoamuecKkuii 3aKoH ¥ lleproanyecKasi CHCTeMa XMMHIYeCKNX d1eMeHToB /I. . MeHgeieeBa. CrpoeHue

aToMOB. XUMHYECKasA CBA3b. OKHC/INTEIbHO-BOCCTAHOBHUTE/IbHbBIE Pe€aAKIINMN

3.1

[Tepuoguueckuii 3akoH U [leproanueckas
cucTeMa XUMUYeCKUx 3y1eMeHToB /1. 1.
Mewnzeneea. CTpoeHue aTroMa

7

bubmioreka [JOK
ttps://m.edsoo.ru/7f41837c




KonuecTtBo yacos
Ne OnekTpoHHbIe (1[UDPOBLIE)
HaumeHoBaHue pa3aesioB U TeM IPpOrPAMMBI KOHTPO JIbHbIEe HpaKTI/I‘-IECKI/Ie
n/n Bcero obpa3oBarte/ibHbIe pecypChbl
paboThI paboThI
39 Xumunyueckasi cBsizb. OKUCIUTETBHO- 8 bubmoteka [JOK
" BOCCTaHOBUTe/bHbIE peaKIu1 https://m.edsoo.ru/7f41837c
ViToro no paszeny 15 bubmioreka [IOK
https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpemsi 3 bubmaorexa OK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68 6
I[MPOI'’PAMME
9 KJIACC
KoynuecTtBo yacos
No OnekTpoHHbIe (1[UdPOBLIE)
HaumeHoBaHue pa3aesioB U TeM IIPpOIrPAMMBI KOHTPOJ'[[,HLIQ HpaKTI/I‘—IECKI/Ie
n/m Bcero obpa3oBaresibHbIe PeCcypChI
paboThI paboThI
Pa3ze 1. BemeCcTBo M XMMHYECKHE peaKkiiuu
11 [ToBTOpEHUe U yrayO/ieHHe 3HaHUM 0CHOBHBIX 5 1 bubmoreka [JOK
"~ pa3genoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHbIe 3aKOHOMEPHOCTH XMUMUUECKUX peakiui 4 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
13 ONeKTPOMTHYeCKas Juccoupanus. XumuyeckKye 8 1 bubmoteka [JOK
" |peakuMu B pacTBOpax https://m.edsoo.ru/7f41a636
17

Wroro o pasgeny




KosmuecTtBo yacosB

No OnekTpoHHbIe (1[UdPOBLIE)
HaumeHoBaHue pa3aesioB U TeM IPpOIrPAMMBI KOHTpOJ'IBHLIe HpaKTI/I‘—IECKI/Ie
n/n Bcero obpa3oBaresibHbIe PeCcypChI
paboThI paboThI
Paszaen 2. HeMeTa/1/1bl 1 UX COETUHEHUA
21 OO011jas1 XapaKTePUCTHKA XUMHUUECKUX 3JIEMEHTOB 4 1 bubmoreka [JOK
" |VIIA-rpymmbl. ['anoreHst https://m.edsoo.ru/7f41a636
29 OO011jasi XapaKTepUCTHKA XUMUUEeCKUX 3JIEMEHTOB 6 1 bubmoteka [JOK
"~ |VIA-rpynmnsbl. Cepa 1 eé coeiMHeHUs https://m.edsoo.ru/7f41a636
23 OO011jasi XapaKTepUCTHUKA XUMUUEeCKUX 3/1IeMeHTOB V A- v 1 bubmoteka [JOK
rpynel. A30T, pochop ¥ X coeiHEHUS https://m.edsoo.ru/7f41a636
24 OO6111asi XapaKTepUCTHKA XHUMHUEeCKIX 37IeMEHTOB 8 1 1 bubmoreka LIOK
[VA-rpynnel. ¥Yriepos v KpeMHUM U UX COeIMHeHUsT https://m.edsoo.ru/7f41a636
Nroro no pasgeny 25
Paszen 3. MeTa/I/ibl U MX COCANHEHUA
. bubmoreka IIOK
3.1 [0bupe croiictea mera/L108 4 https://m.edsgo.ru/7f41a636
3.2 |BaxkHelllle MeTa/ljibl U UX COeQUHEeHUs 16 1 1 E’?tlsg:l;l/(r)fel{;sgﬁlé 17413636
Wroro no pasgeny 20
Pa3zes 4. XuMHA M OKpY:Kaomiasa cpesa
4.1 BerlecTBa U MaTepuasbl B )KU3HU Yesl0BeKa 3 Butmiorexa [OK
https://m.edsoo.ru/7f41a636
Uroro 1o pasgeny 3
PesepBHoe Bpems 3 Brfmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 7




IHOYPOYHOE INNIAHUPOBAHUE

8 KVIACC
KonmuuecTtBo yacos
No [Hara OneKTpOHHbIE LIU(PPOBbIE
Tema ypoka KonTposnbHbie |[IpakTnueckue
n/n Bcero n3yueHust | obpa3oBaTesibHble peCypChl
paboThI paboThI
1 ITpeamet xvmun. Pojib XMWY B JKU3HU YesioBeKa. Tema u 1 bubmoteka IIOK
BelllecTBa https://m.edsoo.ru/ff0d210c
2 [[TonsiTe 0 MeTOZax MO3HAHWS B XUMUU 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d227e
3 GopaTopit  mpwin OGpamenA < raGoparopr i i Butmorea LIOK
https://m.edsoo.ru/ff0d23dc
obopyzoBaHEM»
4  Yucrsie BewjecTBa U cMecu. CriocoObI pa3zienieHust cMeceit 1 Bubmorexa LOK
https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckast pabota Ne 2 «Pa3feneHre cmeceii (Ha 1 1 bubmoTeka [JOK
rprMepe OYMCTKU TTIOBaPEHHOU COJTN)» https://m.edsoo.ru/ff0d28¢8
bubmoreka LJOK
6 (ATOMBI M MOTIeKYITbI L https://m.edsouo.ru/ff0d2a6c
v XyMUUecKre 3jieMeHTbl. 3HaKu (CMMBOJIbI) XUMUUeCKUX 1 bubmoteka [IOK
3/IeMeHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U C/IOXKHBIE BEIeCTBa 1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 |ATOMHO-MOJIEKY/IIpHOe yYeHue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa BellleCcTB. XUMUyeckas bubmioreka LJOK
10 1
dbopmysna. BasleHTHOCTb aTOMOB XMMHUeCKUX 37IeMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTesnbHAsA aToMHasi Macca. OTHOCUTe/TbHAs 1 bubmoteka [IOK




KoymuecTBo yacoB

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposnbHsie ([Ipaktrueckue
n/n Bcero n3yueHusi | obOpa3oBaTesbHbIE PeCYPChI
paboThI paboThI
MOJIeKy/IsipHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 051 XMMHUYeCKOI0 3/ileMeHTa B COeJMHeHUN 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d350c
13 [KosnuectBo BewjectBa. Mosib. MosnsipHast Macca 1 Etlj[f::?/?;i{gs]()—lo(.)rﬁ I£60d5230
14 |®usnyeckre U XuMUYeCcKue sgBieHUs. XUMuuecKas peakius 1 bubmorexa [OK
https://m.edsoo.ru/ff0d37fa
15 [[Ipu3HaKu ¥ yC/I0BUS MPOTEKaHUSI XUMUYECKUX PeakLvi 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUsl MacChl BelecTs. XUMHUueckue 1 bubmioreka LJOK
VpaBHeHUs https://m.edsoo.ru/ff0d3b88
17 BrIuric/ieHUs1 KOIMueCTBa, MacChl BeljeCcTBa 0 YpaBHeHUsAM 1 bubmoreka [JOK
XUMHUECKUX pPeakIi[rit https://m.edsoo.ru/ff0d5708
18 Krnaccudukaiys XuMruueCcKuX peakiiyi (CoeiuHeHus, 1 bubmoteka [IOK
pa3/ioXKeHwUs1, 3aMelleHus], 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yU&HbIN-IHIUK/IONE/IUCT. 1 EESS:I;I/?S:;SOHOC.):S /£00d40cd
20 [TpoBepouHast paboTa 1o TeMe «BelljecTBa 1 XUMHUECKHe 1 bubmoreka LJOK
peaximn» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech rasos. CoctaB Bo3gyxa. Kucinopon — 1 bubmoteka [IOK
3JIeMeHT U MPOoCToe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
2 dusnueckue U XMMUUeCKre CBOMCTBA KUC/IOPOAa (peakiuu 1 bubmoteka [JOK
OKHC/IeHus1, ropeHue). [ToHsiTHe 00 OKCHAaxX https://m.edsoo.ru/ff0d4614
23 CriocoObI rosTyueHHst KUC/I0po/ia B labopaTtopuu U 1 bubmoteka [JOK
MTPOMBIIIIEHHOCTH. [IpuMeHeHHe KHC/IOpo/a https://m.edsoo.ru/ff0d497a
24 TeruioBo 3(pdeKT XMMHUUeCKOUW peakiuu, OHSITUE O 1 bubmoteka [IOK




KoymuecTBo yacoB

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposnbHsie ([Ipaktrueckue
n/n Bcero n3yueHusi | obOpa3oBaTesbHbIE PeCYPChI
paboThI paboThI
TepPMOXHMHYECKOM YpaBHEHUH, 3K30- U SHJ0TePMUUe CKUX hitps://m.edsoo.ru/ff0d4790
peakLusax
bubmoreka [JOK
25 [TpOMEXYTOUHAs aTTeCTALH. 1 1 https://m.eds](;lo.ru/fde4c4a
[TpakTuueckast pabora Ne 3 1o Teme «IlosyueHue u bubmioreka LJOK
26 o 1 1
cobrpaHMe KMC/IOpo/ia, U3yUueHre ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 Bopopon — smemeHT U nipocToe BelljecTBO. HaxoxjeHue B 1 bubmoteka [IOK
rpupoze https://m.edsoo.ru/ff0d4dd0
28 dusnueckre U XMMUUeCKre CBONCTBA BOIOPO/a. 1 bubmoteka IIOK
[TpumeHeHue BOOpO/ia https://m.edsoo.ru/ff0d4dd0
29 [[oHsTHE 0 KUC/IOTAX U COMISIX 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 |Crioco6Obl mosyueHust BOOpo/ia B jabopaTopuu 1 Etlj[f::?/?;i{gs]()—lo(.)rﬁ /£60d4ddo
31 [MpakTrueckast pabota Ne 4 o Teme «IlosmyueHue u 1 1 bubmioreka LJOK
cobrpaHMe BO/IOpO/ia, U3yUeHHe ero CBOMCTB» https://m.edsoo.ru/ff0d4f42
32 MonspHblii 00bEM ra3oB. 3akOH ABOTazipo 1 Egggzlj/?;r.ee}?souoo.rlj /£60d542e
33 BrbrunicsieHus: 06b€Ma, KOJIMueCcTBa BeljeCTBa ra3a 1o ero 1 bubmoTeka [JOK
M3BECTHOMY KOJIMYECTBY BellleCTBa UK 00BEMY https://m.edsoo.ru/ff0d55a0
34 BbIiuncsieHust 00bEMOB Ta30B 10 YPAaBHEHHUIO PeakKliy Ha 1 bubmoreka [JOK
OCHOBe 3aKOHa 00BEMHBIX OTHOILIEHHH ra30B https://m.edsoo.ru/ff0d5708
35 |®u3nueckue ¥ XUMUUYECKHE CBOMCTBA BOJbI 1 BuGmioreka LIOK
https://m.edsoo.ru/ff0d587a
36 |CocraB ocHoBaHwuil. [ToHsATHE 06 MHAWKATOPAaX 1 Bubmiorexa [TOK

https://m.edsoo.ru/ff0d59e2




KoymuecTBo yacoB

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposnbHsie ([Ipaktrueckue
n/n Bcero n3yueHusi | obOpa3oBaTesbHbIE PeCYPChI
paboThI paboThI
37 Bopa kak pactBoputesib. HacblllleHHbIe M HeHaChIllleHHbIe 1 bubmioreka LJOK
pacTBOpPbI. MaccoBasi 107151 BellleCTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40
s P e | 1 5nioess LOK
N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO Bell[eCTBa»
39 [IpoBepouHast pabora no Teme «Kucnopoa. Bogopoa. Boga» 1 Etlj[f::?/?;i{gs]()—lo(.)rﬁ £0d6342
40 |Okcuzpl: coCTaB, KjaccU(UKalys, HOMeHK/IaTypa 1 EEE;I:I;I/?;.G;{;SOHOOIE I£60d664e
a1 [TonyyeHre U XMMUUeCKHe CBOMCTBA KUC/IOTHBIX, OCHOBHBIX 1 bubmoteka [JOK
1 aM(bOTePHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 |OcHOBaHUS: COCTaB, KnaccudurKalysi, HOMeHK/IaTypa 1 Bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [lonyueHue U XMMUUeCKHe CBOMCTBA OCHOBaHUM 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d67ca
44 [KucioTsl: COCTaB, Kiaccu(yrKalys, HOMeHK/IaTypa 1 Etytlgg:l;l/(r)f;;souoc.)rlj Jf0dfee?
45 [lonyyeHWe ¥ XUMUUYECKHE CBOMCTBA KUCJIOT 1 Bubmorexa LOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpefHMe): HOMeHK/IaTypa, CIIoCOoObI MoyueHuUs, 1 bubmoreka LJOK
XMMHUYeCKHe CBOKCTBa https://m.edsoo.ru/00ad9474
17 3agm o rev 40O knacc neoprameecar | 1 i BuGnorera LIOK
o https://m.edsoo.ru/00ad9b7c
COeJHEeHUI»
48 leHeTHueckast CBsI3b MeXAY K/laCCaMW HeOpPraHUuueCKUxX 1 bubmoteka [IOK

CcoeIMHEeHUM

https://m.edsoo.ru/00ad9a50




KoymuecTBo yacoB

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposnbHsie ([Ipaktrueckue
n/n Bcero n3yueHusi | obOpa3oBaTesbHbIE PeCYPChI
paboThI paboThI
49 (O06001eHHe ¥ CUCTeMaTHU3aLUs 3HAHUH 1 Egggzlj/?;r.ee}?souoo.rlj 100ad9ch?
[TpoBepouHast pabora o Teme "OCHOBHBIE K/1aCChl bubmoreka [JOK
50 v 1
HeopraHuYeCKUX CoeMHeHUM https://m.edsoo.ru/00ad9ela
51 [TepBble MOMBITKU K/1aCCU(PUKALMU XUMUUECKHX 3/1eMEHTOB. 1 bubmioreka LJOK
[ToHsiTHE O rpymIax CXOJHBIX 3/IEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuorueckuii 3akoH U [leproanueckasi cuctemMa 1 bubmoteka [IOK
xummuueckux siemeHToB [1. I. MeHeneeBa https://m.edsoo.ru/00ada52c
53 [lepuopbl, rpynIibl, OATPYIIIbI 1 Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aroMoB. CoCTaB aTOMHBIX sifiep. 130Tors! 1 Etl/tlggzl;l/?re}(;sgoc.)rﬁ /00ada34?
55 CTpoeHue 3/1eKTPOHHBIX 000/10UeK aTOMOB 3/IEMEHTOB 1 bubmoreka LJOK
[Tepnopnueckoi cucremsl [1. 1. MengeneeBa https://m.edsoo.ru/00ada6bc
56 XapaKTepuCTHUKa XMMUYEeCKOI0 3/1eMeHTa I10 ero 1 bubmioreka LJOK
nosiokeHuro B [Tepuoguueckoit cucteme []. V1. MeHieneeBa https://m.edsoo.ru/00ada824
7 Do s e g | BuGnore 10K
’ https://m.edsoo.ru/00ada96e
rpaxJjaHUH
58 OJ/IeKTPOOTPULIATE/IEHOCTb aTOMOB XUMUUECKUX 3/1eMEHTOB. 1 bubmoreka LJOK
VloHHass XMMU4YecKast CBA3b. https://m.edsoo.ru/00adaab8
59 HWToroeast KOMITJIeKCHast pabora . 1 1 bubmmorexa [OK
https://m.edsoo.ru/00adac34
60 KosasieHTHas nossipHas XMMHUUecKast CBsi3b 1 Bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KosaseHTHas Heno/sipHast XMMUYeCKasi CBS3b 1 bubmoteka [IOK




KoymuecTBo yacoB

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka Kontposnbhbie [IpakTuyeckue
n/n Bcero n3yueHusi | obOpa3oBaTesbHbIE PeCYPChI
paboThI paboThI
https://m.edsoo.ru/00adaab9
bubmoteka [IOK
1
62 (Cremens OKCIEHRA, https://m.edsoo.ru/00adae28
63 OKHC/IMTe/IbHO-BOCCTaHOBUTE/IbHBIE PeaKLuy 1 bubmmorexa [OK
peaxh https://m.edsoo.ru/00adb076
bubmoteka [JOK
1
64 Oxucairenu ¥ BOCCTaHOBUTETN hitps://m.eds0o.ru/00adb076
65 [TpoBepouHast paboTa 1o TemMe «CTpoeHue aToMa. 1 bubmioreka LJOK
XyMUUecKasi CBSI3b» https://m.edsoo.ru/00adb486
66 BeirosiHeHWe yripa)kHeHUM N0 TeMe Ba)kHeM1ve K1acChl 1 bubmoreka [JOK
HeopraHu4YeCKUX CoeMHeHUM https://m.edsoo.ru/00adb33c
67 [PerlieHue 3a7iau 10 YpaBHEHUSIM 1 Bubmorexa [OK
A yp https://m.edsoo.ru/00ad9cb2
bubmoteka [IOK
1
68 (Cocraprenve OBP. https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 2 6

9 KJIACC




KommmuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposbHseie [IpakTuueckue
n/n Bcero u3yueHUss | oOpa3oBaTe/bHbIE PeCypPChI
paboThI paboThI
1 [Tepuoguueckuii 3akoH. [leproanueckasi cucrteMa 1 bubmoreka [JOK
XUMHUUYeCcKux 3nemMeHToB [I. V1. MeHieneeBa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 1 bubmoTeka [JOK
3/IeMEeHTOB TepPBbIX TPEX MepUOZOB https://m.edsoo.ru/00adb6b6
3 Knaccudukaiiysi 1 HOMeHK/IaTypa HeOpraHuyeCcKux 1 bubmoTeka [JOK
BeleCTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUeCKOW CBSI3W Y TUITbI KPUCTa/IAYe CKUX 1 bubmoreka [JOK
peléToK https://m.edsoo.ru/00adbac6
5 |BxopHOM KOHTPO/b. 1 1
6 Knaccudukaiys XuMyAueCKUX peakiivii Mo pa3TuyHbIM 1 bubmoteka [JOK
IpU3HaKaM https://m.edsoo.ru/00adbcb0
7 rovorenmua  rereporenmin peakium Mpatnoeckan |1 ! buGmorexa LIOK
https://m.edsoo.ru/00adbe9a
pabora Nel
R A ! BuGnmorexa IOK
https://m.edsoo.ru/00adc28c
M0JI0)KeHWe XMMUUeCKOr0 paBHOBECHSI
9 OkucIMTenbHO-BOCCTAHOBUTE/bHbBIE PeaKLIUU 1 Bubmiorexa OK
https://m.edsoo.ru/00adcade
10 Teopus anekTponMTUyeckor auccornmani. CuibHble U 1 bubnmoreka LIOK
cnabble 3MeKTPOJTUThI https://m.edsoo.ru/00adcd68
11 VoHHble ypaBHeHUs peakLUn 1 Bubmaoreka LHOK
https://m.edsoo.ru/00add448
XyMUUeCcKre CBOMCTBA KUC/IOT U OCHOBAaHWM B CBeTe bubmoreka [JOK
12 . o 1
rpeJCcTaBaeHni 00 37IeKTPOTMTHUYECKOU JUCCOIMALIN https://m.edsoo.ru/00add5d8
13 XumMunueckuie CBOMCTBA COJIEH B CBeTe Ipe/ICTaB/IeHH 00 1 bubmoreka [JOK




KommmuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposbHseie [IpakTuueckue
n/n Bcero u3yueHUss | oOpa3oBaTe/bHbIE PeCypPChI
paboThI paboThI
3/IeKTPOIUTUUE CKOM [TUCCOLIUALIAN https://m.edsoo.ru/00add8b2
. bubmioreka [JOK
1
14 Howsie o ruaponmse corneit https://m.edsoo.ru/00add9d4
. . bubmoTeka LJOK
1
15 |Perenue ynpaxxuHenut Ha PO u ruziposus coneu. https://m.eds00.ru/00addd12
16 [TpakTrueckast pabota Ne 2. «PereHue 1 1 bubmioreka [JOK
SKCIIepUMeHTA/IbHBIX 3a/iau» https://m.edsoo.ru/00addbfa
[TpoBepouHast paboTa 1o TeMe «JIeKTPOIUTHYEeCKast bubmioreka [JOK
17 1
myiccorMalysl. XvMuueCckue peakijiyd B pacTBOpax» https://m.edsoo.ru/00addecO
18 OO611asi XapaKTepUCTHKA TaioreHoB. XMMUYeCKe CBOMCTBa 1 bubnmoreka LIOK
Ha MprMepe xJiopa https://m.edsoo.ru/00addfe2
19 Xnoposozopoz. ConsiHast KUC/I0Ta, XUMAYeCKHUe CBOUCTBA, 1 bubmoTeka [JOK
MojiyueHue, IpuMeHeHNe https://m.edsoo.ru/00ade104
[Mpaktuueckast pabora Ne 3 o Teme «IlosyueHue COMSTHOM bubmoTeka LJOK
20 . 1 1
KHUC/IOTbI, U3yueHue eé CBONCTB» https://m.edsoo.ru/00ade348
BbruncieHusi o ypaBHEHUSIM XUMHUYECKHUX peakLvid, ecu bubmoreka [JOK
21 1
O/IIH U3 PeareHToB /IaH B U30BITKe https://m.edsoo.ru/00ade488
bubmoreka [JOK
- 1
22 (OOmast XxapaKTepUCTHKa 371eMeHTOB VIA-Trpymiib https://m. eds00.ru/00ade64a
23 /AnnorporiHbie MoArdUKalK cepbl. HaxoxieHue cepbl 1 1 bubmoTeka LJOK
eé coeflHeHNH B IpHUpoJe. XMMHUYeCKHe CBOUCTBA Cepbl https://m.edsoo.ru/00ade64a
24 CepoBofiopofi, cTpoeHue, (pusnueckre U XuMuueckue 1 bubmoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
Oxcuabl cepbl. CepHasi KUC/I0Ta, pu3nyecKre U bubmoreka [JOK
25 o 1
XUMHUYeCKUe CBOMCTBA, MPUMeHeHUe https://m.edsoo.ru/00adea28
26 [[Ipaktrueckasi pabora Ned PerieHre 3KCrieprMeHTaTbHBIX 1 1 bubmoreka [JOK




KommmuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposbHseie [IpakTuueckue
n/n Bcero u3yueHUss | oOpa3oBaTe/bHbIE PeCypPChI
paboThI paboThI
3ajau o Teme Kuciopoz u cepa. https://m.edsoo.ru/00adec8a
bubmoreka [JOK
1 1
27 [IpOMEXyTOUHAS ATTeCTALHA. https://m.edsoo.ru/00adec8a
26 pacnpocrpaense n mpwpose, dumaccine 1 xmmveckne | 1 BuGmorera LIOK
pacripoctp PHPOAE, DM https://m.edsoo.ru/00adeea6
CBOMCTBa. BbIurcieHre MacCcoBOM Z10/M BbIXO/la TIPOJYKTA.
29 IAMMMaK, ero ¢hr3udecKrie U XMMHUUYeCKUe CBOMCTBa, 1 bubmoreka [JOK
rojiyyeHue U pUMeHeHe https://m.edsoo.ru/00adf004
30 [Mpaktuueckast pabora Ne 5 1o Teme «IlosyueHre aMMHaKa, 1 1 bubmoTeka [JOK
M3yueHHe ero CBOMCTB» https://m.edsoo.ru/00adf180
31 |A30THas KMCJIOTa, eé ¢pu3nuecKre U XUMUUeCKre CBOMCTBA 1 bubmaorexa LIOK
’ https://m.edsoo.ru/00adf306
Vicrnionib30BaHWe HUTPATOB U COJIeW aMMOHHUSI B KauecTBe
32 MUHepa/IbHBIX yA00peHui. XuMHUuecKoe 3arpsisHeHre 1 Bubnmorexa TOK
N : https://m.edsoo.ru/00adf518
OKpY’Katollleli cpe/ibl CoeJUHEHUsIMU a30Ta
docdop. Oxcug pocdopa (V) u pocdopHas KucoTa, bubmoreka [JOK
33 N 1
(bu3nyeckue ¥ XMMUUeCKHe CBOWCTBA, TOy4YeHre https://m.edsoo.ru/00adf68a
34 Vcrionb3oBanue dhocdaroB B KauecTBe MUHepaIbHbIX 1 bubmoreka [JOK
yAoOpeHHiA. 3arpsi3HeHre PUPOAHOM cpe/ibl hocdhaTaMu https://m.edsoo.ru/00adfc20
35 Yrriepof, pacripocTpaHeHre B pupoje, huzndyeckue u 1 bubmioreka [JOK
XMMHUYeCKHe CBOKCTBa https://m.edsoo.ru/00adfdSc
OKCE/IALI yriepojia, ux yznuyeckue U XuMuyeckue Bummorexa [IOK
36 (cBoiicTBa. JKO/MOrHUeCKUe MpobsieMbl, CBsI3aHHBIE C 1
https://m.edsoo.ru/00adfebe
okcuzioM yriepoga (IV)
37 |YrosibHasg KUC/I0Ta U eé cou 1 Bubmorexa OK

https://m.edsoo.ru/00ae006c




KommmuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposbHseie [IpakTuueckue
n/n Bcero u3yueHUss | oOpa3oBaTe/bHbIE PeCypPChI
paboThI paboThI
38 yrmeaterord ras. Kavecroamian peakaum na xaptonar- | 1 1 bumorea LIOK
ﬁOH,, ’ peax p https://m.edsoo.ru/00ae027e
39 [TepBoHaUabHbBIE MTOHATHSI 00 OPraHUUeCKHX BellecTBax 1 bubmioreka [JOK
KaK O COeJUHEHUSIX yI/Iepoja https://m.edsoo.ru/00ae054e
[TepBoHauaIbHBIE TIPeCTaB/IeHKsI 06 OpraHnue CKUX bubnoreka [JOK
40 1
COeJHeHUSIX. https://m.edsoo.ru/00ae080a
. bubmoreka [JOK
1
41 Kpewrmit ¥ ero coeHeHus. https://m.edsoo.ru/00ae0bf2
[TpoBepouHast paboTa 1o TeMe «Ba)kHeliIrie HeMeTasUTbl U bubmioreka [JOK
42 1
WX COeJUHEeHHUsI» https://m.edsoo.ru/00ae0e18
OO0111ast XapaKTepUCTUKA XUMHUYe CKUX 37IeMEeHTOB —
MeTasyIoB. MeTaninyeckas CBsi3b M MeTa/l/Tn4ecKast bubmioreka [JOK
43 N o 1
KpUCTa/l/InyecKas peléTka. Pusrueckue CBOUCTBA https://m.edsoo.ru/00ae103e
MeTasioB
XUMUYeCcKye CBOWCTBa METaIIOB. DJIeKTPOXUMUYE CKUNA bubmmoreka LIOK
44 N 1
PSiZ, HAaTNIpSDPKeHUM MeTasljioB https://m.edsoo.ru/00ae1156
45 Baracrenmn no ypapsen xemecn peat o |1 BuGmorera LIOK
yp PeaKLyd, https://m.edsoo.ru/00ae1156
O[IVIH 13 peareHTOB COZlep>KUT NpUMeCH
bubmoreka [JOK
1
46 Tlonsye o kopposuy MeTa/Ion https://m.edsoo.ru/00ae1278
bubmoTeka [JOK
1
47 enourbre MeTasb! https://m.edsoo.ru/00ae14b2
48 Okcubl U THAPOKCU/IBI HATPUS U KaJlUs 1 Bubmaorexa OK
A AP A P https://m.edsoo.ru/00ae14b2
49 [lenouHo3eMe/ibHbIE MeTa/l/Ibl — KaJbL[Ui U MarHUu 1 bubmoreka [JOK




KommmuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposbHseie [IpakTuueckue
n/n Bcero u3yueHUss | oOpa3oBaTe/bHbIE PeCypPChI
paboThI paboThI
https://m.edsoo.ru/00ae15e8
50 BakHeli1ve coeiMHEHUST KaIbIIUSI 1 Bubnuorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 [PemeHue 3a/jau 10 ypaBHEeHUsIM peakL[yii. 1
" " bubmioreka [JOK
1
52 PKécTKoCTb BOABI U CTIOCOOBI €€ yCTpaHeHHUS https://m.eds00.ru/00ae1886
53 PeltieHure 3a/jau ¥ yripa)KHeHUH 110 Teme MeTasbl 1-2 A 1 bubmoreka [JOK
CpYTIML. https://m.edsoo.ru/00aelae8
. bubmoTeka [JOK
1
>4 AIOMUHHH https://m.edsoo.ru/00aelc64
N bubmoreka [JOK
1
55 |AMdoTepHbie CBOICTBa OKCH/A U THAPOKCHA https://m.eds00.ru/00ae1c64
bubmoreka [JOK
1
o6 pRereso https://m.edsoo.ru/00ae1d86
bubmoreka [JOK
1
57 Okcupbl, THAPOKCUABI U conu kene3a (I1) u xenesa (III) https://m. eds00.ru/00ae35¢6
58 [PelieHue yripakHeHHH 1o TeMe "JKese30" 1
59 [pakTrueckast pabota Ne 7. PerreHue 3KcrieprMeHTaIbHBIX 1 1 bubmioreka [JOK
3a/1au 110 TeMe «BakHetile MeTaabl U UX COeUHEHUS» https://m.edsoo.ru/00ae3de8
bubmoreka [JOK
1 1
60 [MToroeasi KoMIIeKCHasi pabora. https://m.eds00.ru/00ae1 750
61 Bbruric/ieHusi 0 ypaBHEHUSIM XMMHUYeCKUX peakLiid, eCcu 1
O/IVH U3 PeareHToB /IaH B U30bITKe WU COZeP>KUT TIPUMECH.
62 [TpoBepouHasi paboTa 1o Teme «BakHel1ie MeTasuIbl U UX 1
CcOoeIMHEeHUs»
63 BelecTBa U MaTepuasbl B TIOBCEHEBHOM )KU3HU YeI0BeKa 1 bubnmoreka LIOK




KommmuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KontposbHseie [IpakTuueckue
n/n Bcero u3yueHUss | oOpa3oBaTe/bHbIE PeCypPChI
paboThI paboThI
https://m.edsoo.ru/00ae3f50
64 [ XyuMHuecKoe 3arpsisHeHHe OKpY’Karolel cpesibl 1 bubmaorexa LIOK
https://m.edsoo.ru/00ae4270
65 [Posib XMWY B PellIeHUH YKOJIOTHUeCKUX Mpod/ieM 1 Bubmorexa IOK
https://m.edsoo.ru/00ae4270
bubmioreka [JOK
66 [Cocranerne OBP 1 https://rn.edsclglo.ru/OanOdOa
. bubmoreka IIOK
67 Pernenye ynpaxuerui Ha PUO 1 https://m.edS(];[o.ru/OOadeBC
68 [PerieHue 3a7jau 10 ypaBHEHUsI peakijuil. 1 Brbmvorexa [OK
https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 7




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

8 K/IACC

Xumus. 8 knacc/O.C.lMabpuensH., N.I.Octpoymos,C.A.Cnagkos., AKLMOHEpPHOE 06LLEeCTBO
«3patenbeTBOo «lpocBeLleHne» «2024,

9 KNACC

Xumua. 9 knacc/Pyasutuc I.E., ®enbgmaH @.I., AKUunoHepHoe o6wecTBo «/3gaTenbcTBo
«[lpocseLLeHne».

METOIUYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

8 KNACC

HaTanbs Mapa: Xumus. Ypoku B 8 knacce. lNMocobue gns yuntens
9 KNACC

Hatanbsa Mapa: Xumusi. Ypoku B 9 knacce. Mocobre ansa yuntens

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 K/ACC
https://resh.edu.ru/

9 KNACC
https://resh.edu.ru/
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