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HHOACHUTEJIBHASA 3AIITMCKA

[IporpamMMa 1o XMMHUU Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs COCTaBJI€HAa Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOW MPOTrpPaMMBbI
OCHOBHOTo 00mero obpa3oBanus, npeacraBieHHbix B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboueil mporpaMMbl BOCHHUTAHHMS U C YYETOM KOHLEIMUUHU IMPEnoJaBaHus
y4eOHOr0 npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[IporpamMma mo xumuu JNa€T NpEACTaBICHUE O IIENAX, OOIIel cTpaTeruu oOydeHus,
BOCIIUTAHMSI U Pa3BUTHA OOy4alOUIMXCS CpPEACTBAMH y4yeOHOro MpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MIPEIMETHOE COJIepKaHue, MPeyCMaTpUBAaeT paclpeielieHue ero mno Kiaccam
U CTPYKTYPUPOBAaHHME II0 pas3AellaM M TeMaM M[pOorpaMMbl IO XUMHUHU, OIPEIEISIET
KOJIMYECTBEHHBIE W KAUECTBEHHBIC XAapaKTEPUCTUKH COJEPKAHUSA, PEKOMEHAYEMYHO
[IOCJIEI0BATEIbHOCTh M3YYEHUSI XUMHHM C YYETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, IOTUKU Y4eOHOTO IpOoIecca, BO3PACTHBIX 0COOCHHOCTEH 00yUarouuxcs, onpeaeiseT
BO3MOXXHOCTH TpEAMETa IS peaiv3alid TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe
TpeOoBaHUN K pe3ynbTaraM OOY4YeHHS XHMMHUU Ha YpPOBHE Ieleld HM3ydeHHUs IpeaMera u
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM JIEATEIBHOCTH OOYYaloIIerocsi MO OCBOCHUIO
y4eOHOr0 Co/IepKaHus.

3HaHUE XUMHUU CIY>KUT OCHOBOH ISl (popMHpOBaHUS MUPOBO33PEHHs 00yUarolerocs,
€ro MpeAcTaBICHUI 0 MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpMUPYEMBIE
XUMHEH MpeiCTaBiICHHs] O B3aUMOIPEBPAILCHUSAX SHEPTUU M 00 SBONIOIHMHU BEUIECTB B
MPUPOJIE, O MYTAX PELICHUs INI0OATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIDBEBOM, DHEPreTHMYECKOl, MHUIIEeBOM U 9SKOJOrMYecKod Oe3omacHocTH, mpobiem
3/1paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaau3allid BO3MOXHOCTEH Jig caMOpa3BUTHS U (HopMupoBaHHS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 PYyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJIal B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuXxcsi, HABBIKOB UX CAMOCTOSITEIbHON y4eOHOM AESITeTbHOCTH, IKCIIEPUMEHTAIbHBIX
U HCCIEeNOBATENbCKUX YMEHHUH, HEOOXOOUMBIX KaK B TIOBCEJHEBHOW >XM3HH, TaKk U B
npodeccnoHaNbHON 1eSATEeNbHOCTH;

3HAKOMUT CO CTeUU(PUKON HAayuyHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBHI IEIOCTHOTO
B3IJIAJla HAa €IWHCTBO NPHUPOALI W YEIOBEKA, SBISAETCA OTBETCTBEHHBIM JTAallOM B
(hOpMUPOBaHUM €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

croco0CcTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K UYEIOBEKY, BHOCHUT CBOM BKJaJ B SKOJOTHYECKOE 0Opa3oBaHUE
00y4aroIuXxcs.

JlaHHbIE HaNpaBlIeHUSI B 00YYeHUH XUMUU 00€CTIEUUBAIOTCS CIEIIMPUKON comepKaHms
y4eOHOro TMpeaMeTa, KOTOPBIH SBISETCS MeJarormyecky aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKH XMMUU Ha ONPEEIEHHOM dTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OOIIEr0 00pa30BaHUsl OPHEHTUPOBAH HA OCBOECHUE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX TOHATUI XUMHUH, OCHOB HEOPTaHUYECKONH XUMHH
Y HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUH OPraHUYECKOW XUMUMU.

CtpykTypa copepKaHusl MPOTrpaMMbl IO XUMUU CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ mzydeHuto. ConeprkaHue CKIAAbIBACTCS U3 CUCTEMbl MOHATUH O XUMHYECKOM
JJIEMEHTE M BEIIECTBE M CUCTEMBl MOHATUH O XHUMHUYECKOH peakiuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI MO MPUHIIMITY MOCJIEA0BATENLHOIO Pa3BUTHUSl 3HAHUI HAa OCHOBE
TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

~ aTOMHO-MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- Ilepuonuueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

~ YY€HHUsS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;



~ TpeACTaBJIEHUN 00 ANIEKTPOTUTHUECKON AUCCOIUAINH BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHHS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCJIEIOBATEIbHO OT OJHOIO YPOBHS K JIPYroMy,
BBINIOJNHSSL (QYHKIIUU OOBSICHEHUS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U TOJTYyYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XMMHHM CHOCOOCTBYET (DOPMHPOBAHUIO NMPEACTABICHUS O
XMMHUYECKON COCTaBIISAIONIEH HAaydyHOH KAapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHON NPHUPOADI,
LIEHHOCTHOTO OTHOILIEHHUS K HAay4YHOMY 3HAHHUIO MU METOJaM MO3HaHUS B Hayke. V3ydyeHwue
XUMHUH TPOUCXOJIUT C MPUBJICYCHHEM 3HAHHM M3 paHee M3YYEHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxarmmii Mupy», «buomorus. 5-7 knaccel» u «Pu3uka. 7 Kiacey.

[Ipyu u3ydyeHnn XUMUM IPOUCXOIUT GOPMUPOBAHNE 3HAHUM OCHOB XMMHUYECKON HAayKU
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUUECKOMN JEATeIbHOCTH YellOBeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. 3ajadya ydyeOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUM CHUCTEMbI XMMHUUECKHUX 3HAHUI — BakHEUIINX (aKTOB, MOHITUIA, 3aKOHOB U
TEOPETUYECKUX TIOJOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
S3pIKa HAYKH, B MPUOOIIEHUU K HAYYHBIM METOJIaM IO3HAHUsS MPH U3yYEHUU BEUIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUU U PA3BUTHHU TO3HABATENIBHBIX YMEHUH U HX
MPUMEHEHUH B Y4eOHO-TIO3HABATENILHON M y4eOHO-HCCIIEIOBATENIbCKONW AESITEeNbHOCTH,
OCBOEHUU MpaBUil 6€30MacCHOT0 0OpaIIeHUs C BEIIECTBAMU B MOBCEAHEBHOMN KHU3HU.

[Ipu u3ydeHnn XMMHH HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs BaKHOE 3HAUCHUE
MpUOOpPETN TaKKe LeJH, KaK:

- (¢dopMHUpOBaHHME  HHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHUECTBY, CAMOCTOSTEIIbHOMY MPHUHSTHIO PEIICHUN, CIIOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

~ HalpaBJICHHOCTh OOYYEeHHS HA CHCTEMaTHYeCKOe MPUOOIIeHHE O0y4arommxcs K
CaMOCTOSITENIFHOM ~ MO3HABATENIbHON  JEATENIbHOCTH, HAy4YHBIM METOAAaM  IO3HaHWS,
(GhOopMUPYIOIITUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

- oOecreyeHne yCIOBHM, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YYAIOUIMMUCS OIbITa
pa3HoOO0pa3HON eATeIbHOCTH, TO3HAHKS U CAMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

- QopmupoBanue o0mel PyHKIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B
TOM 4YHCIIe YMEHHl OOBSCHATH M OLIEHWBATH SIBICHUS OKPYXKAIOIIEr0 MHpPA, HCIONb3YA
3HAHUSA U OTIBIT, MOTYYCHHBIE TIPU U3YUYCHUU XUMHH, IPUMEHSTh UX MPU PEeLIeHUH MpoOIeM B
IIOBCEHEBHOM JKU3HHU U TPYAOBOH IEATENBHOCTH;

- (¢opMupoBaHHE y OOYyYaIOUIMXCSd TYMaHUCTUYECKHX OTHOILICHHH, MOHMUMAHHUS
[IEHHOCTH XUMUYECKUX 3HAHUHN TSI BEIPAOOTKH HKOJIOTUYECKH 11€J1eCO00Pa3HOr0 TOBEICHUS
B OBITY U TPYAOBOH AESITENLHOCTH B ILIETSAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH
MIPUPOJIHOM CPEJIbI;

-~ pa3BUTHE MOTHBAllUM K OOYUYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHs OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY MPOGUIISI U HATIPABIEHHOCTH JalbHEHIIIETO 00YUeHHUS.

OO011iee 4ncIo 4acoB, OTBEIEHHBIX AJIS U3YUCHHUS XMMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 yaca B Hezeno), B 9 kiacce —
68 yacoB (2 yaca B HEZIEIIO).



COJAEP) KAHUE OBYUEHUSI

8 KJIACC

IlepBoHaYa/IbHbIe XUMUYECKHE MTOHITHSA

[Ipenmer xumuu. Ponb XMMUK B JKU3HU 4e€lIOBEKa. XUMHUS B CUCTeMe Hayk. Tena u
BemecTBa. dU3NUECKHEe CBOMCTBA BEIIECTB. ArperaTHoe COCTOsHHE BemiecTB. [loHsTHe o
MeTOo/ax MO3HaHMA B XUMHH. UUCThIe BemecTBa 1 cMecH. CriocoObI pa3iesieHus CMeceH.

ATOMBI U MOJICKYJIbI. XUMHUYECKHE 3JIeMEHTHl. CHMBOJIBI XMMHYECKHUX JJIEMEHTOB.
[IpocThie U ClOXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (Gopmyna. BalleHTHOCTP aTOMOB XHUMHYECKHUX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocraBa BemecTB. OTHocuUTeabHass aroMHas Macca. OTHOCHUTENIbHAs
MOJICKYJISIpHas Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTa B COSMHEHHUH.

KonuuecTtBo BemecTBa. Moisib. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MAcChl U
YHUClIa CTPYKTYPHBIX €IMHMI] BeIecTBa. PacuéTel mo ¢popMynaM XUMHYECKUX COSTUHEHUH.

dusnueckue U XUMUYECKHE SBICHHUSA. XUMUYECKas peakius U e€¢ Mpu3HaKh. 3aKOH
COXpaHEHUS Macchl BellecTB. XuMHueckue ypaBHeHHs. Kiaccupukanus XUMHUYECKUX
peakuil (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY/0M, MpaBUIaMu padoThl B 1ab0paTopuu U mpuéMamu
oOpariieHusi ¢ 1a60paTOpHBIM 000pPYIOBaHUEM, U3yYEHUE U OMHCAHUE (PU3HMUECKUX CBOWCTB
00pa3ioB HEOPraHWUYECKUX BEIICCTB, HaOIOIeHNe GU3NYecKuX (TUIaBJICHUE BOCKA, TasHUE
TbJa, pacCTUpaHUE caxapa B CTYNKEe, KUIIEHUE U KOHICHCALUS BOJIbl) U XUMUYECKUX (TOpEeHUE
CBEYM, NMPOKAJTUBAHUE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBHUE Mejla C KUCJIOTOH) SIBICHHM,
HaOIIOJICHUE M ONUCAaHWE NPH3HAKOB IMPOTCKAHUS XHUMHYECKHUX peakIuil (pa3joKeHHe
caxapa, B3aMMOJICCTBHE CEPHOH KHCIOTBHI C XJIOPHJIOM Oapus, pa3oKCHHE THIAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3auMoJecTBHE kemne3a ¢ pacTBopoM conu menu (1), uzyuenue
CIOCOOOB pa3/ieNIiCcHUss CMECEH: ¢ IIOMOIIBK MarHuTa, (UILTPOBAHHUE, BBITAPUBAHUEC,
JTUCTUIUIANMSA, XpoMaTorpadus, MPOBEICHUE OYUCTKH TOBAPCHHOW COJM, HAOIIOJCHHE H
OINMCaHUE PE3yIbTAaTOB MPOBEACHUS OIBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl,
co3JlaHhe MoJiesIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3j1eMEHT M MpOCTOE BEMIECTBO.
Haxoxnaenue kuciaopoma B mpupoie, (u3HuUecKre M XUMHUYECKHE CBONCTBa (peakiuu
roperus). Oxcunel. I[Ipumenenue kucinopona. CrocoObl TONyYeHHUS KUCIOpOJa B
naboparopun W mnpombliUieHHOCTH. KpyroBopor kucnopoga B mnpupoge. O30H —
AITIOTPOTNHAS MOAU(DUKAIIIS KUCIOPOA.

TermnoBoit 3¢ ¢deKkT XUMUYECKON peakiuu, TEPMOXHUMHYECKHE ypaBHEHUS, JK30- U
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yroiab M MeTaH. 3arps3HEHUE BO3/1yXa, YCHIICHHE
MAapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bomopon — snemeHnT M mpocroe BemiectBo. HaxoxzaeHue Bogopoda B HpHUPOJE,
¢bu3nuecKkre U XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHusi. KucioTsl u comu.

MosnsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bojma kak pactBoputens. PactBopsl. HackineHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpMMOCTh BellecTB B Bojae. MaccoBasi 10Js1 BELIECTBA B
pacTBope. XuMHUUYeCKHe CBOMCTBA BOAbL. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boabl B pupoje. 3arpsa3HeHue NpupoaHbix BoJ. OXpaHa U OUYHMCTKA
MPUPOHBIX BOJI.

Knaccudukanus neopranmdecknx coeanneHuid. Oxcuasl. Kiaccudukanus OKCHIIOB:
coneoOpasywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) H  HECOIeoOpasyIolIue.
Homenknarypa okcuaoB. dusmyeckne U XUMUYECKHE CBOMCTBAa OKCUIOB. I[lomyuenue
OKCHJIOB.



OcnoBanus. Knaccudukanuss oCHOBaHHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Howmenxknarypa ocHoBaHuil. PuU3nyeckue M XUMUYECKHE CBOMCTBA OocHOBaHUU. [lonmyueHne
OCHOBAHHII.

Kucnorel. Knaccubpukarmus kucinor. Homenknarypa xkucinor. Dusuyeckue u
XMMHUYECKHUE cBoMcTBa KuciIOT. Psaa akruBHoctH metayuioB H. H. bekeropa. Ilonmyuenue
KHCJIOT.

Conu. Homenkiarypa coseit. @u3ndeckre 1 XuMU4YecKue cBorcTBa coneil. [lonyuenue
coJiei.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPENENICEHUE COACpPKAaHUA KHUCIOpPOJa B BO3AYyXE, MOJy4YEHHUE,
coOupaHue, paclio3HaBaHUE U U3yUYEHUE CBOWCTB KUCIOPO/a, HAOII0IeHNEe B3aUMOICHCTBUS
BELIECTB C KHUCIOPOJIOM M YCIIOBUS BO3HHUKHOBEHHS M IpEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB M ONHCAHHE WX CBOWCTB, IOJy4Yy€HHUE, cOOMpaHUE,
pacrmo3HaBaHHe M H3Y4YEHHE CBOMCTB BOAOpoAa (FOpeHHE), B3aMMOCHCTBHE BOJOpPOJAA C
okcugom Meau (1) (Bo3MOKHO MCIOJIB30BaHUE BHACOMATEpPUAIOB), HaOMtOIeHHE 00pa3IioB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBaHHWE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM 10iei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C MeTalaMu (HAaTpUEM U KalbIIUEeM)
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHUATIOB), UCCIEIOBAaHUE OOPa30B HEOPTraHHMUECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOIEHUE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PacTBOPax
KHCIIOT U llenoded, m3yueHue BizaumopeiictBus okcunga menu (II) ¢ pactBopom cepnoit
KHUCJIOTBI, KUCJIOT C METaJJlaMH, pEeaklUHil HeHUTpaau3aluu, MOJy4YeHHE HEePacCTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOIO MeTajyla JpPYyruM W3 pPacTBOpa COJHU, pEIICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 Teme «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUN».

Iepuonuueckuii 3axon u Ilepuonnyeckas cucrema xumuueckux siementon 1. U.
MenaeieeBa. Crtpoenue aTOMOB. XumMuueckas CBAI3b. OKHCJINTETBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUHA

[lepBble TOMBITKK KIAaCCH(PHUKAIMU XUMHUYECKUX dJIeMEHTOB. [loHsTHE O Tpymmax
CXOIHBIX DJIEMEHTOB (ILEJOYHBIE W MIEJIOYHO3EMENbHBIE METAJIbl, TaJOr€Hbl, WHEPTHHIC
ras3el). JJI€MEHTBI, KOTOpbIe 00pazyoT aM(pOTEepHbIE OKCUIBI U TUIPOKCU/IBL.

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema XxuMuueckux diemeHToB /[ .
MenpeneeBa. Kopotkonepuoanast u jumHHONepuoaHas ¢Gopmsel [lepuonndyeckoil cruCTeMbI
xumuueckux anemeHtoB JI. M. MenneneeBa. Ilepuonst u rpynnbl. PU3HYECKUN CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snep. W3otombl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB mepBbIX 20 XHUMHUYECKUX dJeMeHTOB llepuoamueckoit
cuctemsl J[. . MenneneeBa. XapakTepucTuka XMMHUYECKOTO JIEMEHTA 110 €T0 MOJI0KEHUIO B
[Tepuoanueckoit cucreme Jl. 1. Menzaeneesa.

3aKOHOMEPHOCTH  WU3MEHEHUs  paguyca  aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO IPYIaM U Iepruogam.

3nauenune Ilepumonuueckoro 3akoHa u Ilepuonnueckold CHCTEMBl XHUMHUUYECKHX
JJIEMEHTOB IS pa3BUTHUsA HayKu U npakTuku. [1. 1I. MenneneeB — yd€HbBIN U IpaxkIaHNH.

Xumuueckass  cBsi3b.  KoBaneHTHas  (moysipHass W HEMOJSIPHAsl)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenb okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUSI U BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE 0Opa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBIE TUIPOKCH A
LIMHKA C PaCTBOPAMHM KUCJIOT U IIEJI0UEH, MPOBEECHUE OMBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHHE, PEaKIIUU PA3I0KEHUS, COSTUHEHUS ).



Meostcnpeomemmnvwie ceasu

Peanuzanmss MeXnpeAMETHBIX CBSi3€M IpU  HM3YYEHMH XHUMUHM B 8§ KJacce
OCYIIECTBJISIETCSL Yepe3 HCIIOIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK H
MOHSTUH, SABJISAIOMIMXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (akT, THIOTE3a, TEOPHs, 3aKOH,
aHaIM3, CHUHTE3, KiIacCUUKaIus, TEPUOJUYHOCTh, HAONIOACHHE, OKCIICPUMEHT,
MOJICTTMPOBAHKE, U3MEPEHUE, MOIEIIb, SIBJICHUE.

®usuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIWJ, H30TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIA, SJEKTPUUYECKHA 3apsij], BEUIECTBO, TENO, 00BhEM, arperaTHoOeE
COCTOSIHME BEIIEeCTBa, ra3, (PU3UYECKHUE BETUYMHBI, CAMHUIIBI U3MEPEHHS, KOCMOC, TIIAHETHI,
3BE351, CoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIC TOPOMABI, IOJIE3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakus

Ilepuonuueckuit 3akoH. llepuommuueckass cucremMa XxuMmuyeckux a3neMeHToB JI. H.
MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB XHUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kadus, KaJblUs U MX COCIUHEHUW B COOTBETCTBHUM C
MOJI0’KEHUEM 3JIeMEeHTOB B [leproinueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUJIBI XMMHUYECKOW CBSA3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEILECTBA OT THUIMA KPUCTAUIMYECKOM PEIIETKH M BUJA XUMHUUYECKOM
CBSI3U.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIeCTB. XMMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUM, TeHeTUYeCKast
CBSI3b HECOPraHUYECKUX BEIIIECTB.

Knaccudukanus XUMUYECKMX peakluid IO pa3iUyHbIM MpU3HAKaM (M0 YHUCIy U
COCTaBy YYaCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIUIOBOMY 3 (deKTy, M0 H3MEHEHHUIO
CTETeHeW OKUCICHUSI XUMHUYECKHUX DJIEMEHTOB, 110 0OPaTUMOCTH, M0 YYaCTHIO KaTalnu3aropa).
DK30- ¥ SHI0TEPMHUYECKUE PEAKLIUH, TEPMOXUMUYECKHE YPaBHEHHUS.

[TonsTHE O cCKOpOCTH XUMHUYECKOW peakiuu. [ToHsTHE 00 0OPATUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsTHEe O NOMOTEHHBIX U TETEPOreHHBIX peakuusax. [lonsatue o
katanuse. IloHaTHe O XUMHUYEeCKOM paBHOBeCHHM. DaKkTOpbI, BIUAIOIIME HA CKOPOCTH
XMMHYECKOHN PEAKIMU U MTOJ0KEHUE XUMUUECKOTO PABHOBECHS.

OKHCANTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, DJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTaHOBUTENBHOM peakiuu. CocTaBlieHHE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a DNIEKTPOHHOTO OalaHca.

Teopus dNEKTPOJUTUYECKON JAMCCOUMALMM. ODJIEKTPOIUTBI U HEIIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOIMAIMU BEUIECTB C PA3IMYHBIMU BUAAMH XHUMHUYECKOU
cBs3u. Crenenp Auccoruanii. CHUIbHBIE U CIa0bIe ANEKTPOIUTHI.

Peakunu noHHOrOo 0OMEHa. YCIOBHUS MPOTEKAHUS PeaKIMii HOHHOTO 0OMEHa, TOJTHbIe
U COKpallléHHbIE MOHHBIE ypaBHEHHUs peakuuid. CBOWCTBa KHCIIOT, OCHOBAaHUW M COJIEH B
CBETE MPEACTaBICHUI 00 AJIEKTPONUTUYECKON auccolnuanuu. KadecTBeHHbIE peakiud Ha
noHBbL. [loHATHE O TMIpONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PELIETOK HEOPTaHUYECKUX BEIIECTB —
METAIJIOB U HeMeTalsioB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJOpuaa HaATpuUs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHWYECKOW PEAKIMU OT BO3JACUCTBUS Pa3IMYHBIX
(akTopoB, HCCIENOBAaHUE  DJICKTPOMPOBOAHOCTH  PACTBOPOB  BEHIECTB,  Mpollecca
JUCCOIIMAIMU KUCIIOT, LIeJIoueld U coyied (BO3MOKHO HCIOJIb30BAaHUE BUJIE0 MATEPHUATIOB),



MIPOBE/ICHUE OIBITOB, MIUTFOCTPUPYIONINX MPH3HAKH TPOTEKAHUS PeaKuii MOHHOTO OOMEHa
(oOpa3oBaHMe OcajKa, BBIJCICHHE ra3a, 0Opa3oBaHHE BOJbBI), OMBITOB, WIUTIOCTPHPYIOLIHX
MIPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIuil (TOPEHUE, PEaKIMH Pa3JIoKEHHUS,
COCJIMHEHUS), paclO3HABAHWE HEOPTaHWYECKUX BEIIECTB C IIOMOIIBI0 KadyeCTBEHHBIX
peaKIvii Ha HOHBI, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 X coeTHHEHUSI

OOmiast xapakTepucTHKa TajoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepPHbBIE
crerieHu okucieHus. CTtpoeHne W (pU3MUYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TalOrCHOB.
XUMHUYECKUE CBOKMCTBAa HAa MpUMeEpe XJopa (B3aUMOJCHCTBUE C METallaMH, HEMETaJJIaMH,
mienoyamu).  XiopoBomopon. ConsiHas KUCIIOTa, XWMHYECKHE CBOKMCTBA, IIOJNyYCHUE,
npuMeHeHne. JleiicTBue Xiopa W XJIOPOBOAOpPOJa HA OpPraHWU3M uelloBeKa. BakHeimime
XJIOPUJIBI M UX HAXOKICHUE B IIPUPOJIE.

OoOmiast xapakrepuctuka 31eMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTEeNeHU OKHUCIeHUs. CTpoeHHe U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPO/a U Cepbl. AJUTOTPOITHbIC MOIU(UKAIIMK KHCIOPOAA U Cepbl. XMMHYECKHE CBOMCTBA
cepbl. CepoBOIOpOA, CTpoeHUe, pU3NYecKue U XUMUdeckue cBorcTBa. OKCHUIBI Cepbl Kak
MIPE/ICTAaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIOTa, (U3MUYEeCKHe U XUMUYECKHE CBOWCTBA
(oOmue kak TpeacTaBUTENS Kiacca KHCIOT M crernuduueckue). XUMUYECKUE PEaKIIuH,
JISKAIIUE B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJNyYeHHs CEpHOU KUCIOTHI. [IpuMeHeHue
cepHoil kucinoTel. Colu CepHOM KHUCIOTHI, KAauyeCTBEHHas peakuus Ha cCylb(ar-uoH.
Haxoxxnenue cepbl U €€ cOenMHEHHI B NpUpOJe. XUMUYECKOE 3arps3HEHUE OKpPYKaIoIIen
Cpelbl COCTUHECHUSMHU Cepbl (KUCIIOTHBIC MOXKIHU, 3arps3HEHUE BO3AyXa M BOJIOEMOB),
CIOCOOBI €r0 MPEI0TBPAICHHS.

OObmas xapaktepuctuka seMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIC CTENECHH OKHUCIEHHs. A30T, pacnpoCTpaHEHHE B TpUpOjAC, (PHU3UUECKUE U
XUMHYECKHe cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, ero (usnyeckue u
XUMHUYECKHE CBOMCTBa, moilyueHue u mnpumeHenue. Coiu aMMOHHUS, UX (U3HUECKHUE U
XMUMHUYECKHE CBOMCTBA, MpUMEHeHUe. KauecTBeHHAs peakiusi Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, € MoyydyeHue, (pu3ndecknue U XMMUYeCKue CBOMCTBa (00IIMe KakK MpeacTaBUTENs
KJlacca KUCIOT U crienududeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHMSI B Ka4eCTBE
MUHEPATBHBIX YA0OpeHUl. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COeTnHEHUSIMHU
a30Ta (KUCIOTHBIE [OKIH, 3arps3HEHHe BO3AyXa, MOYBBI Hu BomoéMOB). Docdop,
annotponHele Momudukanuu ¢docdopa, GuMUEcKHe M XUMHUYECKHe CcBoHcTBa. OKcua
dochopa (V) u dochopnas kucnora, Gpunveckre U XUMUYECKHE CBOICTBA, MOTy4YECHHE.
Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUH.

Obmas xapakrtepuctuka 3meMeHToB |IVA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble  CTENEHW  OKHUCIEHHUA.  YTIepoi,  aUIOTPOIHbe  MOAU(UKAIUH,
pacmpocTpaHeHHe B Tpupone, (uMUeckrne U XUMHUYECKHE CBOMCTBa. AcopOuus.
KpyroBopor yranepoma B mpupone. Oxcuabl yriepoja, ux (U3MYECKHE U XUMHUYECKUE
CBOMCTBA, JCHCTBHE Ha XUBbIE OPraHU3MBI, MONTYYCHHE W MPHUMEHEHHE. DKOJOTHYECKHE
npoOyeMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoreza rmoGambHOrO MOTETICHUS
KIIMMaTa, MapHUKOBBIA dJ(deKkT. YrompHas Kuciota u e€ comd, ux (Qusnueckue u
XUMHYECKHE CBOWCTBA, MOJyueHUE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcrmonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
XO35UCTBE.

[TepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSIUHEHHSIX yriiepo/ia
(MeraH, 9TaH, JTWUJICH, AleTUJIEH, DTAHOJ, TJIMLEPHH, YKCycHas Kuciorta). [lpuponaHsie
WMCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA Tra3, HE(PTH), MPOIYKTHl MX TEepepabOTKU
(ObeHsuH), WX poib B OBITY M TPOMBINUICHHOCTH. [lOHATHE O OHMOJOTHMYECKH Ba)KHBIX
BEIIeCTBaX: JKHUpaX, Oeylkax, yrieBojax — M UX POJIM B >KU3HHM 4YeloBeKa. MarepuaibHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHUUYECKUX COETMHECHUH.



Kpemnwnii, ero ¢usmyeckue M XHWMHUYECKHE CBOWMCTBA, IMOJYYECHUE M TNPUMEHCHHE.
Coenunenus kpemMHus B mnpupone. OOmme mpenctaBiaeHuss o0 okcuae kpemuus (IV) wu
KpeMHHEBOW KucioTe. CHIMKAThl, WX HCIOJb30BaHWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiimme cTpouTeNbHBIE MaTepUalibl: KEpaMHUKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
[IpobGneMbl 6€30maCHOTO HKCIIOIB30BAaHUS CTPOUTEIBHBIX MATEpUajOB B IOBCEIHEBHOU
JKU3HU.

Xumuueckuil Ixcnepumenm:

n3ydeHne oOpasloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOM  KHCJIOTHI,
MPOBEACHUE KAYECTBEHHBIX pEaKIMil Ha XJOPUI-UOHBI W HAONIOACHHE TNPU3HAKOB HX
MIPOTEKAHUs, OMbBITHI, OTPKAIOIIKE (PU3NUESCKHUE W XUMHUUYECKHE CBOMCTBA TajOT€HOB U HX
COCTMHEHHUH (BO3MOYKHO HCIIOJIb30BAHHE BUICOMATEPHAIIOB), O3HAKOMJICHHE C OOpa3liaMu
XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C 00pa3liaMu Cephbl M €€ COCTMHEHUSIMU (BO3MOXKHO
WCIIOIb30BAaHUE BHJICOMATEPHAIIOB), HAOJIOJCHHE Iporiecca OOYIJIMBaHUS caxapa Ioj
JIEUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3YYEHHE XHUMHYECKHX CBOMCTB
pa30aBiIeHHON CEpPHON KUCIOTHI, MPOBEJICHHE KAYECTBEHHOW peakIMHu Ha Cylb(aT-uoH H
HaOII0JIcHUE MPU3HAKa €€ MPOTEKaHMs, 03HAKOMIICHHE C (PU3UYCCKUMH CBOMCTBAMHU a30Ta,
dbochopa U uX coeaMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHME BHJICOMATEPHAIOB), oOpazmamMu
a30THBIX M (OCPOPHBIX ynOOpeHH, TOTydYeHHe, coOupaHue, paclio3HaBaHUE U H3YYCHHE
CBOICTB aMMHaKa, MPOBEJCHNE KAaYeCTBEHHBIX peaKIuii Ha MOH aMMOHMs U (ocdar-uoH u
M3y4€HUE MPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOU
KHCIIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), M3yueHUE Mojeneit
KPUCTAINIMYECKUX PEIETOK anmasza, rpaduta, (QymnepeHa, O3HaAKOMIEHHE C IMPOIECCOM
a7icopOIMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U yCTPOMCTBOM IPOTHBOrasa,
noJiyueHue, coOupanue, paclio3HaBaHue U U3y4eHUEe CBOICTB YIIIEKHCIIOrO rasa, MpoBeIeHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CUJMKAT-UOHBI M U3YYECHHE TNPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHUE C MPOAYKIMEH CHIMKATHOW MPOMBILUIEHHOCTH, PEIICHUE
SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIme HeMeTaJUIbl U UX COSTUHEHUS».

MeTaJIbl 4 HX COeTNHEHHS

OOmiass xapakTepUCTHUKAa XHUMHUYECKHUX JIIEMEHTOB — METaJUIOB Ha OCHOBAaHMHM HX
nonoxxenuss B llepuonnueckon cucreme xumuueckux snemeHToB JI. M. Menneneesa u
cTpoeHuss aroMoB. CrTpoeHue MeTaiioB. MeTamnuyeckas CBSI3b M MeTaJIM4yecKas
KpUCTAJUITMYECKasl PeIIE€TKa. DIEKTPOXUMUUYECKUM psll HanpsuKeHU meTtaiioB. Ousnyeckue
U XMMHYECKHE CBOMcTBa MeTaioB. OOmme crnocoObl moiyueHuss mMeTamioB. [loHstue o
KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTaib, YyTyH,
TIOpaFOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[lenounble MeTasuIbL: MOJ0XKeHUE B [leproanueckoi cucreMe XUMHUECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpoeHME HMX aTOMOB, HaxoxJaeHue B mnpupone. dusznueckue u
XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus M Kaius). OKCHIbI M TUAPOKCUIBI HATPUS U
kanus. [I[puMeHeHne mea0YHbIX METAJUIOB U UX COEIMHEHHM.

[IlenoyHO3EMENBHBIE METAUIBI MarHUM M KalblLMi: MojoxeHue B llepuoanueckont
cucreMe xuMuueckux 3yeMeHToB [[. M. MenneneeBa, cTpoeHMe UX aTOMOB, HaXOXJICHUE B
npupojie. Puznueckue M XUMHYECKHME CBOWCTBA MarHus W Kaublius. Baxuelmue
COCUHEHUS KaiblMsl (OKCHA, THUAPOKCUA, conn). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux sneMmentoB [I. U.
MenneneeBa, CTpOEHHE aroma, HaxokaeHue B npupone. Pusznueckue U XUMHUYECKUE
CBOICTBa arOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHUIA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepumonuueckoil cucreme Xxumuueckux snementoB /[, W.
MenpneneeBa, CTpOEHHE aroma, HaxokaeHue B npuponue. Dusznueckue U XUMUYECKUE
cBoricTBa xene3a. Oxcunpl, ruapokcuasl u comu keneza (I1) u xemeza (1), ux cocras,
CBOWCTBA U IOJYyYCHHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METajlIOB M CIUIAaBOB, MX (PU3MUYECKHMMH CBONCTBaMH,
U3Y4YEeHUE PE3yIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIOJIb30BAaHUE BHUICOMATEPHAIIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJAA KajblMsl M HATpus C BOJOH (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPHAIIOB), KCCIEAOBAHUE CBOMCTB KECTKOM BOMABI, Mpolecca
TOpEeHHs Kelle3a B KUCIOpoZe (BO3MOXHO MCIIOJNIb30BAaHHE BHAEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUS KaUeCTBEHHBIX peaklUii Ha MOHBI: MarHus, Kajblusl, ATFOMUHUS, [IMHKA, Kele3a
(1) u xene3a (M), mexu (11), HabnrOMEHUE M OMHCAHKME MIPOLIECCOB OKPAIIUBAHMS IIJIAMEHHU
MOHAMM HATpus, Kajdus U Kalublus (BO3MOXKHO HCIOJb30BAaHUE BHIEOMATEPHAIIOB),
uccienoBaHre aM(pOTEPHBIX CBONCTB TMIPOKCHIA AIFOMUHUS U THAPOKCHIA IUHKA, PEIIeHNE
AKCIIEPUMEHTATIBLHBIX 3aa4 10 TeMe «BakHel1re MeTaibl U UX COSAMHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa u MmaTepuansl B [OBCEAHEBHOM JKM3HHM 4YelloBeka. be3omacHoe
WCIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakluii B ObITy. [lepBasi moMoIpb npu XUMHUECKUX
0KOTax M OTPaBICHUSX.

XuMuYeckoe 3arps3HEHHE OKpyKarolleil cpensl  (mpedenbHas — JOMyCTHUMAs
KOHIIeHTpanus BeuiecTs, nanee — [1/1K). Pons Xxumuu B penieHuu 3K0I0rH4ecKuX mpoodieM.

Xumuueckuii 3xcnepumenm:

U3ydYeHue oOpaslloB MaTepuaaoB (CTEKJIO, CIUIaBbl METaUIOB, IOJIMMEpHbIE
MaTrepuabl).

Mesicnpeomemmuwle céa3u

Peanuszamusi MeXNpeAMETHBIX CBA3€l Mpu H3yuyeHUH XUMUU B 9 Kiacce
OCYILIECTBIISICTCS. Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHM, SBISAIOMIMXCS CHUCTEMHBIMH MJiSl OTHAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIIA.

OO0miue ecTecTBEHHO-HAYYHbIE TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalM3, CHHTE3, Kilaccuukamus, MNEepPUOAUYHOCTb, HAOIIOJACHHE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, H3MEpPEHHe, MOJeNb, SBICHHUE, NapHUKOBBIA 3(ddekT, TexHomorus,
MaTepuabl.

@duzuka: Marepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYNA, DSIEKTPUYECKH 3apsi, MPOBOAHHUKH, TMOIYPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNl0, 00BEM, arperaTHOe COCTOSTHUE BEIeCTBa, Tas,
pacTBOp, PacTBOPUMOCTH, KPHUCTAJUIMYECKAash PEIIETKa, CIIaBbl, (PU3UYECKHE BEIUYUHBI,
€IMHUIIBI H3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MJIaHETHI, 3BE3 161, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, skocucTeMa, MUHEpAIbHbBIE YA0OPEHUs,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATENIbHbIE BEIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpalbl, TOPHbIE TMOPOJBI, TOJE3HBIC
HCKOTIaeMbIe, TOTLIINBO, BOJIHBIE pPECypCBHL.



MJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSI

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHHs
JIOCTUTAIOTCSI B XO0J¢ OOYYeHHUs XHMHH B €IMHCTBE Yy4YeOHOH U BOCIUTATEIHLHON
JEATEILHOCTH B COOTBETCTBHU C TPAAUIMOHHBIMA POCCHUCKUMH COIMOKYJIBTYPHBIMH H
JYXOBHO-HPAaBCTBEHHBIMH I[CHHOCTSIMH, MPUHSATHIMA B OOINECTBE MPAaBUIAMH W HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT MMPOIIECCAM CAaMOIIO3HAHHUS, CAMOPA3BUTHSA M COLMAIU3AINN
o0yJaronmxcs.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIINXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUCHTAIMI U PACIIMPEHUE OIBITA ESTEIBHOCTH Ha e
OCHOBE, B TOM YKCJI€ B YACTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOT'O OTHOIICHUS K OTCUCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACIIC/IMIO, TIOHMMAHHS 3HAYCHUS XUMHUYECKOW HAYKH B YKM3HH COBPEMEHHOTO
0011ecTBa, CIIOCOOHOCTH BJIaACTh JOCTOBEPHON HH(OpMAIIHEH O TePEeIOBBIX JOCTUKECHUSIX U
OTKPBITHSAX MUPOBOH M OT€YECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOMCTBE MUPA U OOIIECTBA,;

2) rpasKIaHCKOro BOCIIMTAHUS:

NPEACTABICHUS O COIMATbHBIX HOPMAaxX M MPaBUIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOU, yd4eOHO-
HCCIIEI0BATEIbCKON, TBOPYECKOW W APYIMX BHAAX JCSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JESATEIBHOCTH MPH BBIMOJHEHUH Y4YeOHBIX, MMO3HABATEIbHBIX
3a7a4, BBINOJIHCHUA XHUMHYECKUX OSKCICPUMEHTOB, CO3JaHHU y4eOHBIX IPOEKTOB,
CTpEeMJICHUSI K B3aUMOINOHMMAHHMIO M B3aUMOIIOMOIIM B MPOIECCe OTOH y4eOHO
JEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE M TOCTYIKA CBOUX TOBApHIICH C
MO3HIIUKM HPABCTBEHHBIX M ITPABOBBIX HOPM C y4ETOM OCO3HAHUS MMOCIECICTBUI MOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PCHYECKUE TIPEICTABICHUS O BEIIECTBE W XHMHUYECKOW pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIINE OCHOBY IS
MOHUMaHMs CYIIHOCTH HAyYHOH KapTUHBI MHpa, TMPEICTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3aUMOCBS3SX YEIOBEKAa C IMPHUPOJHOW CpENou, O
POJIM XMMHH B TIO3HAHUH ATHX 3aKOHOMEPHOCTEIH;

M03HABATEIbHbIC MOTHBBI, HANIPABJICHHbIC HAa TOJYYCHHUE HOBBIX 3HAHHU MO XHMUH,
HEOOXOJUMBIC i OOBSICHEHUs HAOJIOAaeMBIX TPOIIECCOB U SIBJICHHM, MO3HABATEIBHOM,
WHPOPMAIIMOHHON M YHTATENbCKOM KYJIBTYphl, B TOM YHCJIC HABBIKOB CaMOCTOSTECIHLHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATYypOU, JOCTYIMHBIMH TEXHHYCCKHUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YYEHHIO U MO3HAHHIO, JII0003HATEIILHOCTh, TOTOBHOCTh U CIOCOOHOCTB K
caM000pa30BaHMIO, IPOCKTHOW M HCCIIEAOBATENbCKOW JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HATPABJICHHOCTH M YPOBHsI O0YYCHUS B TAIbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTH J>XM3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3JIOpPOBEIO,
YCTAaHOBKHM Ha 3JIOPOBBIA 00pa3 >KU3HU, OCO3HAHUE IMOCICACTBUI M HEMPHUITHE BPEIHBIX
MpUBBIUEK (YIOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB, KyPEHHS ), HEOOXOIUMOCTH COOJIOICHUS
MpaBU OE30MACHOCTH MPHU OOPAICHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY W pealibHOU
KU3HH,

5) TPy/0BOT0 BOCIUTAHUS:

MHTEpeC K MPAaKTUYECKOMY H3Yy4YeHHIO TNpodeccuii W Tpyda pa3iudHOro poja,
YBOKEHHE K TPYIy U pe3yiabTaraM TPYJIOBOH IESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHS TIPEJAMETHBIX 3HAHWM TI0 XUMHH, OCO3HAHHBIA BBIOOp WHIUBUAYATbHOU
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TPAEKTOPHUH MPOIOJDKEHUS 00Pa30BaHUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHENnHOW MNpodhecCHOHATBHOM
NEATEIPHOCTH W PAa3BUTHsI HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npo¢eCCUOHAIBHON CpeIe;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH IIeJIECO00pa3HOE OTHONICHHE K NPHPOAC KaK HMCTOYHHMKY >KH3HU Ha
3emiie, OCHOBE €€ CYyIeCTBOBaHUS, TOHMMAaHUE IEHHOCTH 3/I0pPOBOI0 M 0e30macHoro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M IICHXHYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS IMPaBUJI OE30MaCHOTO MOBEACHUS IIpU padboTe ¢
BEIIIECTBAMM, a TAK)KE B CUTYallUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJCH;

CIIOCOOHOCTH NPUMEHSTHh 3HAHUS, MMOJTy4aeMbIe NP M3YUYCHUH XUMUH, JUIS pEIICHUs
3a7a4, CBS3aHHBIX C OKpYXKAloWIEeW MPUPOAHOM Cpelor, IS TOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPBI, OCO3HAHUS TJI0O0ATBHOTO XapaKTepa dKOJOTHYECKUX MPpoOIeM U
MyTed UX PEIICHUs IMOCPEACTBOM METOJIOB XHWMHH, IKOJIOTHUYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B I103HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MmertanpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYMMBbIE U1 (OpMHUpOBaHUS
MHUPOBO33pEHHUs O0ILIEHAYYHbIE TTOHATHSA (3aKOH, TEOpHUs, TPUHIIUIL, TUIIOTe3a, (PaKT, cucTema,
MPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHUI U3 ATUX MpPeAMETOB (POpMHPOBATH
MIpeJICTaBJICHHE O IEIOCTHON HAyYHOW KapTHHE MHUpa, U YHUBEpCAIbHbIE yUeOHbIE NeHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATHBHBIC,  PETYJSTHBHBIE), KOTOpblE  OOECIEeUnBaIOT
(¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOU e TeNbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHBIE YUeOHbIe NeCTBUS

ba3oBble JJornueckue AeHCTBHA:

YMEHUSl HCIOJIb30BATh NPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI MPU OCBOCHUU 3HAHUM:
pacKpbhIBaTh CMBIC XHMHYECKUX TMOHATUH (BBIACIATH HX XapaKTepHbIC IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMHU TOHATHSMH), HCIHOJIb30BaTh TMOHATUA IS
OOBSICHEHUSI OTHENbHBIX (DAKTOB U SABIEHUH, BBIOUPATH OCHOBAHMUS U KPUTEPUU IS
KIacCU(pUKALUN XUMHUYECKUX BEIIECTB M XMMHUUYECKUX PEaKIUi, yCTaHABINBATh MPUYMHHO-
CIIEJICTBEHHBIE CBSA3M MEXKIYy OOBEKTaMH M3y4YeHHS, CTPOUTH JIOTUYECKHE PACCYKICHHUS
(MHIYKTUBHBIC, ACTYKTUBHBIE, TIO aHAJIOTHH ), AeTIaTh BBIBOJbI U 3aKIIOUCHHUS;

yYMEHHE MIPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (TIPEeIMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, UCIOIb3YEMbIE B XUMUH, MPEOOPA30BBIBATH ITUPOKO
MpUMEHsIeMble B XHUMHUU MOJEIbHbIE TPEJACTaBICHUS — XWUMUYECKHH 3HaK (CHMMBOJ
JJIEMEHTa), XUMUYecKas (GopMmyna U ypaBHEHHE XUMHUYECKOW peaklud — MPU PEIIeHUU
y4eOHO-TI03HABATENbHBIX 337]a4, C Y4ETOM AITHX MOJENIbHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX 00OBbEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIfii, BBIABIATH OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIEC CBSI3U
U NIPOTUBOPEYUS B U3YYAEMBbIX ITPOLECCAX U SABJICHUSX.

ba3oBble uccjeaoBarejbCkue AecTBUS.

YMEHHE HUCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYE€CTBE UHCTPYMEHTA MMO3HAHUS, a
TaK)K€ B KadyeCTBE OCHOBBI Ui (DOPMHPOBAHHS TUMOTE3bl MO TPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpPETEHUE OMBITA M0 TUIAHWPOBAHUIO, OPTaHU3AIUU U TPOBEACHUIO YICHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HAOI0IaTh 32 XOJA0M MPOIECCca, CAaMOCTOSITENILHO MTPOTHO3UPOBATh
€ro pesynbTaT, (HopMynIHpoBaTh OOOOIEHUS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIATH OTYET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmanmeii:
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yYMEHUE BBIOMpaTh, aHAIU3UPOBATh U HMHTEPIPETUPOBATH MH(GOPMAIMIO Pa3IMYHBIX
BUJIOB U (OpPM NPEACTaBICHUS, MOIY4aeMy0 U3 pa3HbIX MCTOUYHUKOB (HAYyYHO-IOMYJIspHas
JaUTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble mocoOusi, pecypcsl MHTepHera),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHUE MPUMEHATh pa3IMYHble METOJbl M 3ampochl IpU IIOUCKE U OTOOpE
nHGOpPMALlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JAJISI BBINOJHEHUS Y4eOHBIX U
[IO3HABATENbHBIX 337a4 ONpPEAENEHHOrO THIA, MPHOOpeTeHHue ombpltTa B 00JacTH
HCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIafieHUE KyJIbTYpou
aKTUBHOI'O HCIOJIb30BAaHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BbIOMPATh
ONTUMalIbHYI0 (popMy mpezacTaBieHuss HHGOPMALUU U WIIIOCTPUPOBATh pellaeMble 3a7auu
HECJIO’)KHBIMU CXE€MaMH, IarpaMMaMu, IpyruMu popMaMu rpaguKy U UX KOMOUHAIUSIMU;

YMEHHUE UCIOJIb30BATh U aHAIM3UPOBATh B Ipolecce yuyeOHOM M uccienoBaTeabCKon
NESITEeIbHOCTH HH(MOPMALMIO O BIHUAHUM IPOMBIIUIEHHOCTH, CEJIbCKOrO0 XO34HCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 3a/laBaTh BONPOCH (B XOA€ Auagora W (WiIM) JAUCKYCCHH) IO CYLIECTBY
o0cyxaeMoil TeMbl, (OpPMYJIMPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHs IPEICTaBIIATh IIOJIyYEHHBIE DPE3yJbTaThbl I103HABATEIBHOW JAEATEIBHOCTU B
YCTHBIX UM IIMCBMEHHBIX TEKCTax; JejaTb IIPE3CHTALMI0O PE3YJIbTaTOB  BBITOJHEHUS
XMMHUYECKOI0  3KCIEepuMeHTa (Ja0opaTOpHOro  OMmbITa, JabopaTOpHOM paboThl 1O
HCCIIEZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOI'O IIPOEKTA);

yYMEHHUS Y4eOHOro COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABaTEIbHOMN
U UCCIIeI0BATENILCKOW JIEATEIbHOCTH NPU PELIEHUHM BO3HUKAIOLIMX IPOOJEeM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3ULMH (00CyXIeHHs, OOMEH MHEHUSIMH,
«MO3rOBBIE€ IITYPMBI», KOOPAMHALAS COBMECTHBIX IEHCTBHI, ONpPENEICHUE KPUTEPUEB IO
OLIEHKE KaueCTBa BBIIIOJHEHHOM padoThI U Apyrue).

PeryssiTuBHbIC YHHBepCaJbHbIC Y4eOHbIC AelicTBUA:

YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  ILeIM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILLIECTBIIATh, KOHTPOJIMPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHUPOBAaTh  CBOIO
JesITeNbHOCTh, BBIOMpaTh Hambonee 3((EeKTUBHbIE CHOCOObI pEIHIeHUs YYeOHBIX U
MIO3HABATENIbHBIX 33/1a4, CAMOCTOSATEIBHO COCTaBJIATh WIM KOPPEKTUPOBATh IPEUIOKEHHBIN
JITOPUTM JICHCTBUN NpH BBIOJHEHUM 3a/laHUM C y4€TOM MOJy4YeHHs HOBBIX 3HaHUI 00
U3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE IMOIYYEHHOIO
pe3yspTaTa 3asBJICHHOM 1€, YMEHHE MHCIIONIb30BaTh M aHAJIU3UPOBAaThb KOHTEKCTHI,
IIpeijIaraéMble B YCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pPe3yibTaTOB IO OCBOEHHUIO O0S3aTENILHOIO COJEp KaHus,
YCTAQHOBJICHHOTO JIaHHOM (enepaabHON pabodell MporpamMMmoil, BBIIESIOT: OCBOEHHBIE
o0yJaroIMMHUCS Hay4yHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI JecTBUH, cnenuduueckue s
peaMeTHON o0aacTu «XUMHs», BUIBI JAEATEIBHOCTU MO TMOJTYYEHUIO HOBOTO 3HAHUS, €ro
MHTEepOpeTaluy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0O B PA3IUYHBIX Yy4YeOHBIX M HOBBIX
CUTYaLUsIX.

K xoHIly 00ydeHus B 8 kiacce npeaMeTHbIEe pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUH:

® pacKpblBaTb CMBICI OCHOBHBIX XMMHYECKHUX IIOHATUH: aToM, MOJEKYJa,

XUMUYECKHM  DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas H
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas
J0J1s1 XUMUYECKOTO AJIEMEHTA B COEJMHEHUH, MOJISIPHBIA 00BEM, OKCHJ, KUCIOTa,
OCHOBAHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUECKas
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peakiysl, KIaccupuKanys peaklui: peakiud COCAMHEHUs, PEaKLUU Pa3lIoKeHUs,
peaKklMM 3aMelleHMs], peakiuu OOMEHa, 5K30- M SHJIOTEPMUYECKHE PpeaKluH,
TeroBol 3((deKT peakiuu, AIp0o aToMa, JIEKTPOHHBIM CIIOM aroma, aToMHas
opOuTanb, paguyc aroMa, XHUMHU4YECKas CBfA3b, IMOJISIpHAs M  HENOJspHas
KOBAJICHTHAsl CBSI3b, NOHHAs CBS3b, MOH, KATUOH, AaHWOH, PacTBOP, MaccoBasi A0
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALHsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX NOHATHNA U NPUMEHSTH 3TH
IIOHSATHS IIPU ONMCAaHUU BEILECTB U UX IIPEBPALCHUT;

UCIOJIb30BAaTh XUMMUYECKYI0 CHMBOJIMKY JUIsL COCTaBJIE€HUS (OpPMyJN BEILECTB U
YpPaBHEHU XUMHYECKUX PEAKIIUM;

OIIpENIeNIATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEJIMHEHUSX, CTEIIEHb
OKHCJICHHUS 3JIEMEHTOB B OMHApHBIX COEJUHEHUSX, NPUHAUIEHKHOCTh BEIIECTB K
OIIpeNIeIEHHOMY KJacCy COEAMHEHUH 1o (GopMynaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHas U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpeiBath  cmbicn  Ilepuommueckoro  3axkona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATh IOHUMAaHUE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB OT MX IOJIOKEHHsA B llepnoanueckoil cucreMme, 3aKOHOB COXpaHEHUs
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HHs, 3aKOHa
ABorajipo;

ONUCHIBATh W XapaKkTepu3oBaTh TaOuuuHyto ¢opmy Ileproanueckoil cUCTEMBI
XMMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynmna)» u
«mo0ouHas moarpynna (b-rpynma)», manele n 00jiblIME MEPHOJbI, COOTHOCHUTH
o0o3HaueHMs, KoTopble wuMeroTcss B Tabnuue «llepuoauueckas cucrema
xumuueckux sieMeHToB [I. M. MennpeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHKaAMH
CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sijapa, oOliee 4Yucio
3JIEKTPOHOB U PACHpPEENICHUE UX 10 AIEKTPOHHBIM CIIOAM);

KiIaccu(uuupoBaTh ~ XMMMYECKHE  3JIEMEHThl, HEOpPraHMYecKHe  BeleCTBa,
XMMHYECKHE peakiiu (110 YUCITY U COCTAaBY y4acTBYIOIIMX B PEAKIMM BELIECTB, 110
TerIoBoMY 3h(heKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIME XUMHUECKUE CBOMCTBA BELIECTB pa3IMYHBIX
KJIAaCCOB, IMOJATBEP)KJIas ONHCAHWE TPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KauE€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJIAPHYIO M MOJSPHYIO Macchl BEIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOIro 3JIeMeHTa Mo (opMyiie COeAMHEHUs, MaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, NMPOBOJUTH PACUYETHI IO YPABHEHUIO XMMHMUYECKOHN
peakuuu;

IIPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTENBHON ACSITEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTU3aluIo, KIacCU(UKALUIO,  BBISBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBSI3€H — AJI N3Y4YEHHs CBOWCTB BEILIECTB U XUMHYECKHUX
peaKiMii, ecCTeCTBEHHO-HAayYyHble METOJIbl MO3HAHUs — HaOJI0JeHUE, U3MEpEeHHe,
MO/JICJIMPOBAaHUE, IKCIIEPUMEHT (peasbHbIA M MBICIICHHBIH);

ClleZIoBaTh IpaBHJIaM TIIOJIb30BAaHUSI XUMHUYECKOW ToCcyqod M JabopaTOpHBIM
000opyZ0BaHUEM, a TaK)Ke MpaBUJIaM OOpAIlIEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMHU 110 BBINOJIHEHUIO JIAOOPAaTOPHBIX XHWMHUYECKHUX OIBITOB I10
MOJyYeHHUI0O M COOMpPAaHHIO Tra3000pa3HBIX BEIIECTB (BOJAOPOAAa M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENECIEHHOW MAacCOBOW [JOJIEM pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATb W  MPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB IIEI0YEH U KUCIOT C MOMOUIbI0 HHIUKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHXK U APYTHe).
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K xonmy obydenus B 9 kiaacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE JOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHITHI: XUMUYECKUMA DJIEMEHT, aTOM,
MOJICKYJIa, HOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTh,  AJICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCIICHUS, XHWMHUYECKast
peaKkmus, XUMUIECKas CBs3b, TEIJIOBOM A(EKT peakinu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJICKTPOJUTHI, HEDJICKTPOIUTHI, DSJIEKTPOJIUTHYECKAS JTUCCOIUAITUS,
peakIu MOHHOTO OOMEHA, KaTajau3aTop, XMMHUYECKOe paBHOBecHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIINH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, OKHCIUTEb,
BOCCTAHOBUTEJb, OKHCJIEHHUE W BOCCTAHOBJICHWE, aUIOTPOINHs, amMpOTEPHOCTb,
XUMUYECKass CBsI3b (KOBaJICHTHAs, WOHHAs, METAJIMYECKas), KPUCTAJIMYECKas
peméTka, KOppO3Ws METAIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pPEaKInH,
npenenbHo gonycruMas konueHtpanus [1JIK BemectBa;

WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITHH U MIPUMEHATH ITH
TIOHSATHS IPU ONMCAHUH BEIICCTB M X MPEBPAICHUH;

UCIOJIb30BaTh XWMUYECKYI) CHMBOJHKY JUISI COCTaBIEHUS (OpPMYN BEIIECTB U
ypaBHEHUN XUMUYECKUX PEAKIU;

OTpEEIATh BaJEHTHOCTh M CTCICHb OKHCICHHUS XHUMHUYCCKHX DJJIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONPEeAeIEHHOMY
KJIACCy COEMHEHUN 1o hopMyliaM, BUJ XMMHUECKOHN CBSI3U (KOBaJICGHTHAs, MOHHAS,
MeTaJUTMYecKasi) B HEOPraHWYECKHX COCAMHEHUSAX, 3apsj HOHA IO XUMHYECKOM
dbopMyIe, xapakTep cpelbl B BOJIHBIX PAaCTBOpaX HEOPraHHMUECKUX COCAUHEHUH,
THIT KPUCTALIUIECKON peIETKH KOHKPETHOTO BEIICCTBA,;

packpbiBaTh cmbicn  llepuommueckoro 3akoHa J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAHUE: OMHUCBHIBATH M XapaKTEPU30BATh TAOIUYHYIO
dopmy Ilepruoanueckoil crUCTeMbl XMMUYECKUX SJEMEHTOB: pa3jinyaTh MOHSITHS
«rnaBHas noarpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnmna)y, mansie u
OOJIbIIIME  TIEPUOJBI, COOTHOCHUTH  OO0O3HAYCHHs, KOTOpPhIE HMMEITCSI B
MEePUOANYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB W 3apsii sAapa, oOliee 4YHuciIo SJIEKTPOHOB U
pacmpesielieHre uX MO IEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH B Mpejiesax MajblX NEPHUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS X aTOMOB;

KIacCUUIUPOBATh  XUMHUYECKHE  DJIEMEHTHI, HEOpraHMYeCKHe  BEIIeCTBa,
XUMHUYECKUE peaKuu (110 YUCIY U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO
TerioBoMy 3(deKTy, MO0 HU3MEHEHHI0 CTENeHeH OKHCIEHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIMEe U crenuduuecKkue XUMHUYECKUEe CBOMCTBA
MPOCTBIX M CIOXHBIX  BEIIECTB, TMOATBEPKAas ONUCAHUE MpUMEpamMHu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKILIU;
COCTaBJISITh YPAaBHEHMS SJEKTPOJMTHUUYECKOW TUCCOLMAIMU KHUCIOT, LIENOYEHd M
COJiell, TONTHBIC M COKpAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YpaBHEHUS
peakuuii, TMOATBEPKAAIOIMINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXAY
BEILIECTBAMHM PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISIPHYI0O M MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEHTa MO (HOpMyle COEAMHEHUS, MACCOBYIO
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JIOJII0 BEILIECTBAa B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XMMHUYECKOM
peaxkuuu;

coOMroAaTh MpaBWiia IOJIB30BAHMS XMMHUYECKON TMocydod u 1ab0opaTOpHBIM
o0opynoBaHuEM, a TakXe MpaBuiia oOpallleHusl C BELIECTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIIOJHEHUIO JIa0OpATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO rasa);
MPOBOAUTHh PEAKIUH, MOATBEPXKIAIOIIUE KAueCTBEHHBIM COCTaB Pa3IMYHBIX
BELIECTB: Paclo3HaBaTh OMBITHBIM IMYTEM XJIOpPUA-, OpOMUI-, HOAWMI-, KapOoHAT-,
docdar-, cunmukar-, cynbdar-, THIPOKCHA-UOHBI, KATHUOHbl aMMOHHUS M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOPax HEOPraHHMUECKUX
BELIECTB;

MIPUMEHSTh OCHOBHBIE ONEPALIUU MBICIUTEIbHON AESITENbHOCTH — aHaJIN3 U CUHTE3,
CpaBHEHHE, 0000IlIeHNEe, CUCTEMATH3AIMIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JJI U3Y4YEHMsI CBOMCTB BEIIECTB U XMMHUECKUX PEaKIuil, €CTECTBEHHO-
Hay4yHbIE METOAbl IIO3HAHUS — HaONIOJCHHE, HU3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peanbHbIN u MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne KosimuecrBo yacos DJiIeKTpoHHbIe (HupoBLIe) 00pa3oBaTe/IbHbIE
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl
Bcero KP 1P pecypcehbl
Pa3nean 1. [lepBoHavanbHble XUMUYECKHE OHATHS
X — §)
1.1 HIMI Ba)f(Haﬂ ODTIACTE CCTCCTROSHARMA 1 5 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
MPaKTUYECKOU JeATETbHOCTH YeI0BEKa
1.2 BemiecTBa 1 XuMu4eckue peakimu 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcunax 6 bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢c
2.2 | Bopopon.IloHATHE O KUCITOTAX U COJSX 8 1 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [TonsiTne 06 ocHOBaHMSIX 5 1 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSIUHEHUMN 11 1 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCIAUTEIbHO-BOCCTAHOBUTE/IbHbIE pe€aKuu

Ilepuoanueckuii 3akoH u [lepronnueckas cucrema

3.1 | xmmmueckux 3nemenToB 1. 1. MeHeneena. 7 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
Crpoenue aToma
X eckast cBsi3b. OKHCIUTEIBHO-

3.2 FIMPHACCRAT CRA3H. LIRHCIITEIRH 8 1 bubmuoreka [IOK https://m.edsoo.ru/7f41837¢

BOCCTAHOBHUTCIIbHBIC PCAKITUN
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Uroro no pazgeny 15 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KVIACC

Ne KosmuecTBo yacos JyekTpoHHbIE (IU(PPOBBIE)
HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl
Becero | KP | IIP | oOpa3oBaTeibHbIe pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX Pa3/elioB Kypca
1.1 P yry pasi P 5 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
8 Kkiacca
1.2 | OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIUil 4 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
DIEKTPONUTHYECKAs AUCCOIMAINS. XUMUYECKUE PEAKIIUU B
1.3 P A Hat peaxt 8 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
pacTBopax
Utoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OOmas XxapakTepUCTUKa XUMHUYeCKuX demMeHToB VIIA- TTBL.
2.1 m P P Py 4 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
I"anorensl
OO01mas xapakTepuCcTHKa XUMUYECKUX AJ1eMeHTOB VIA-rpynmbl.
2.2 . 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
Cepa u e€ coeTMHEeHHs
OO01mas XxapakTepuCTHKa XUMUYECKUX AIEMEHTOB VA-TpyYIIIbI.
2.3 o P P 126 7 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
A3oT, hocdop u X coeuHEHHS
OO01mas XxapakTepuCTHKa XUMHUYECKUX JIeMEeHTOB |V A-rpynmbl.
24 Hl P P . by 8 1 2 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
VYrnepoa v KpeMHUHN U UX COEAMHEHUS
Wroro no pazmeny 25
Pa3nen 3. MeTaunibl 1 UX cOeIMHEHUS
3.1 OO0111e cBOICTBA METAIIIIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
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3.2 | Baxwueiimme MeTalIbl U UX COCIUHEHUS 16 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOe Bpems 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
T KouunvecTBO
No eMa ypoka 4ACOB Jar DJIeKTpOoHHBbIE U(POBBIE
a o0pa3oBaTe/ibHbIE PeCypPChl
Bcero | KP | IIP
IT .P .T
1 PEHMET XUMHH. LML XHMUH B XH3HH Henopeka. Tera 1 Bu6miorexa L{OK https://m.edsoo.ru/ff0d210c
U BEIIeCTBA
2 ITonsgaTue o MeToIax MMO3HAHUSI B XUMUU 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuiia paboThl B
3 naboparopuu U NpuéMbl 0OparieHus ¢ 1a00paTOPHBIM 1 1 bu6nuoreka L{OK https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 .C 0
4 MCTHIS BOIIECTRA H CMECH. THOCODBE PASACICHIA 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d26ca

cMecel

IT 6ota Ne 2 «P i
5) pagririeckas pabota 7a £ « Ua 3aeneHHe cmecel (Ha 1 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d28c8
IpUMepe OYUCTKHU MTOBAPEHHOMN COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d2bes
9JIEMEHTOB

8 IIpocThie U CIOXKHBIE BELIECTBA 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bub6nuoreka LIOK https://m.edsoo.ru/ff0d2d50

3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYCCKAs
10 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d2eae
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB

OtHocuTenpHas aToMHast Mmacca. OTHOCUTETbHAS
11 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca

12 MaccoBast 10JI1 XUMAYECKOTO DJIEMEHTA B COEANHEHUN 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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13 KonuuectBo BemectBa. Moabs. MossipHas Macca bubmuoreka ITOK https://m.edsoo.ru/ff0d5230
) . X

14 HISHHCCICHE H XUMITICCIHE ABJCHILL AMMIHCCRad Bu6morexa LIOK https:/m.edsoo.ru/ffod37fa
peaxius

15 [Ipr3Haku U ycIIOBHUS MPOTEKAHUS XUMUUECKUX PEAKIIUI bubnmoreka [{OK https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHCHHS MAacChl BEIIECTB. XMMHYCCKHE

16 P - Bu6miorexa LIOK https://m.edsoo.ru/ff0d3b8s
ypaBHCHHS
BbrunciaeHus: KoJIM4ecTBa, MacChl BEIISCTBA 110

17 ’ N B bubmmorexka LIOK https://m.edsoo.ru/ff0d5708
YPaBHEHHSIM XUMUYCCKHUX PEAKITHIA
Knaccudukanms XuMHYISCKUX peakuii (COeIUHCHMS,

18 Puican peakuuit (coen Bu6miorexa [JOK https://m.edsoo.ru/f0d3f34
pasoKeHUs, 3aMeleHUs, 0OOMEHA)
M. B. JIoMOHOCOB — y4EHBIH-3HIIUKIIOIICIUCT.

19 v HHICIONEA Bu6miorexa L{OK https://m.edsoo.ru/ff0d40c4
O06o001IeHre U CUCTEMAaTU3alis 3HAHHUH
KoHntponbnas padora Nel mo teme «BerecTBa u

20 P P t Bu6miorexa [{OK https://m.eds00.ru/ff0d4290
XUMHUYECKHE PCAKITUI
Boznyx — cmechk ra3zoB. CocrtaB Bo3ayxa. Kucinopomx —

21 X X poA Bu6miorexa [{OK https://m.edsoo.ru/ff0d448e
AIIEMEHT U MpocToe BemecTBo. O30H
o -

22 MSHHCCKNC 1 XHIMITIECIHE CRORCTRA RACIOpOAa bubnunoreka L{OK https://m.edsoo.ru/ff0d4614
(peakuuu okucienus, ropenue). [lonsatue o6 okcumax
Cnioco0sI moryde ciopojia B 1aboparo

23 FIOCODBE TOMYHCEHIDL KHGIOPOTA B JIAbOPATOpiy ¢ BuGanorexa LIOK https://m.edsoo.ru/ff0d497a
MIPOMBINIICHHOCTH. [I[pUMeHeHHE KHCITOpo/1a
TennoBoii 3hPeKT XUMUIECKOMN peaKIuu, TIOHITHE O

24 TEPMOXUMHYECKOM ypaBHEHUH, 3K30- U bubnuoreka L{OK https://m.edsoo.ru/ff0d4790
SHOTEPMHUCCKHUX PEAKIIHIX
To o (HedTBh, yro eTaH). 3arpsa3HeHNue

25 IWIHBO (HEPTH, YTOIb 1 METal). SarpAsHCHH bubnuoreka L{OK https://m.edsoo.ru/ff0d4c4a

BO3]1yXa, CITIOCOOBI €r0 PEeI0TBPAICHUS
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[Ipaktuyeckas padora Ne 3 o teme «llomyuenue u

26 N bubmuoreka I{OK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOPO/ia, U3YYEHHUE €r0 CBOMCTBY»
B — .

27 OAOPOA = SICMEHT M HPOCTOE BEMECTRO Bu6morexa LIOK https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpuponae
o e ecKue 5 .

28 MSHICCRHE 1 XUMITIECKHC CBOMCTE BOAOpOAd Bu6miorexa LIOK https://m.edsoo.ru/ff0d4ddo
[Ipumenenue Bogopoaa

29 [ToHsiTHE O KHUCITOTAX U COJISIX bubmuoreka [{OK https://m.edsoo.ru/ff0d50d2

30 CrniocoOslI MostydeHus BOAOPOa B 1abOpaTopuu bu6nuoreka L{OK https://m.edsoo.ru/ffod4dd0
IT 6ota Ne 4 I1

31 paiTirieciad pabota 712 % [0 TeMe («CIoTyHeHne Bu6maorexa LIOK https://m.edsoo.ru/ffod4f42
coOupaHue BOAOPO/a, U3yUCHHE €0 CBOMCTBY

32 MomnsipHblii 00BEM ra30B. 3aK0OH ABOTAAPO bubnuoreka LIOK https://m.edsoo.ru/ff0d542e
B Opéma,

33 PIHMCIICHILT ODBEMA, KOMMHACCTRA BemeCTBa}, rasa tio ero bubmuoreka I{OK https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJMYECTBY BEIIECTBA WIIH 00BEMY
B 68

34 PITHCHCHITT O Lel\fOB FasoB o ypaB}UIeHmo peart 5d bubnmoreka [{OK https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUH T'a30B

35 dusnyeckyue U1 XUMUYECKHE CBOMCTBA BOJIbI bu6mmoreka LIOK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTre 06 HHIUKAaTOpaX bu6nuoreka [{OK https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIE 1

37 HEHACBILLICHHBIE pacTBOPbL. MaccoBas 10JIs1 BEILECTBA B bu6mmoreka LIOK https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTrueckas padota Ne 5 mo reme «lIpurorosnenue

38 pPacTBOPOB C OMPEACIEHHON MacCOBOM JOJCH bubnmoreka [{OK https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
K 6ota Ne2 K .

39 ORTPOJIBHAT paboTa 22 1O TEME «RACTOpoR Bu6maorexa LOK https://m.edsoo.ru/ffod6342

Bonopoa. Boga»
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40 Oxkcuppl: cocTaB, KiaccuUKamus, HOMCHKIIaTypa 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d664e
ITomyuenue €CKHE CBOMCTBA KHCIIO ,

41 HYAICHIE T RAMIHACCITHE CEOUCTER KHEHOTHRIX 1 Bu6mmorexa LIOK https://m.edsoo.ru/ffod664e
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 OcHoBaHHsI: COCTaB, KJ1accu(UKaIysl, HOMEHKIATypa 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d67ca

43 [TomydyeHue u XUMHYECKUE CBOMCTBA OCHOBAHHI 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, knaccudukariysi, HOMEHKIATypa 1 bu6mmoreka LIOK https://m.edsoo.ru/ffOdfee2

45 [TosryueHne 1 XUMHUYECKHE CBOMCTBA KUCIIOT 1 bubnuoreka LIOK https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKJIATypa, CIOCOObI OTy4YeHUs,

46 (cpenie) . yp yi 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9474
XUMHUYECKHE CBONCTBA
[IpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «OCHOBHbIE KJIacChl 1 bubnuoreka LIOK https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCIUHEHUI»
I'eneTnyeckas cBsI3b MEXKy KIacCaMH HEOPTaHUYECKUX

48 B o p 1 bu6mmoreka [IOK https://m.edsoo.ru/00ad9a50
COCTMHEHU I

49 O06o01eHre u cucTeMaTu3aIus 3HaHUI 1 bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIACCHI

50 P P o 1 bubmoreka LOK https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHEHUI
[TepBble MOMBITKY KIAaCCUPUKAITUN XUMUYECKUX

51 P Purcan 1 bubmuoreka ITOK https://m.edsoo.ru/00ad9ffa
snemMeHToB. [IoHATHE O TpyNIax CXOAHBIX 3JIEMEHTOB
ITepuonnueckuii 3akoH u [lepronnueckas cucrema

52 proa PHOA 1 bubmuoreka [{OK https://m.edsoo.ru/00ada52c
XUMHYECKHX d1eMeHTOB J. 1. MeHaeneeBa

53 [Tepuoasl, rpyIIIbL, MOATPYIIIBI 1 bubnuoreka [{OK https://m.edsoo.ru/00ada52c

54 Ctpoenne atomoB. CocTaB aTOMHBIX sziep. M30TombI 1 bubnuoteka [{OK https://m.edsoo.ru/00ada342

55 CtpoeHnne IeKTPOHHBIX 000JI0Y€K aTOMOB JJIEMEHTOB 1 bubnuoteka [{OK https://m.edsoo.ru/00ada6bc
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Ilepnonnueckoii cucrems! 1. 1. Menneneesa

XapaKTepI/ICTI/IKa XHMHUYECKOI'0O 3JICMCHTA 110 €I'0

56 nosioxenuto B [lepuoauueckoit cucreme /1. 1. 1 bubnmoreka [{OK https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU

57 u ipaktuku. [[. 1. MennaeneeB — y4€HbIil, memaror u 1 bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
rpaKTaHUH
6)

58 HERIPOOTPHIATCIBHOUTD STOMOB XUMITHoCRUX 1 bubnuoreka [{OK https://m.edsoo.ru/00adaab8
3JIEMEHTOB

59 NonHas xumuyeckas CBs3b 1 bubmuoreka [{OK https://m.edsoo.ru/00adac34

60 KoBasieHTHast nmonsipHast XMMUYECKasi CBA3b 1 bubnuoreka [{OK https://m.edsoo.ru/00adaab8

61 KoBasneHnrtHas HenossipHasi XMMU4ecKast CBSI3b 1 bubnuoreka L{OK https://m.edsoo.ru/00adaab9

62 CTeneHb OKUCTICHUS 1 bu6mmoreka IIOK https://m.edsoo.ru/00adae28

63 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIINH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076

64 OKHUCIUTENN U BOCCTAHOBUTEIN 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076
K 6ota No4 C .

65 OHTPOTBHAT pabota 1O TeME (L TPOCHHE ATOMA 1 bubnuoreka [{OK https://m.edsoo.ru/00adb486
XUMUYECKas CBSI3b»
P i . 0606

66 e3ep]iHHI/I YPOK L/DODIIEHHC 1 CHUTCMATHIAMHA 1 bubnmoreka [{OK https://m.edsoo.ru/00adb33c
3HAHUH
P 7 . 0606

67 e3P BVHHH YPOX ODHICHHIC I CHCTEMATHIARIA 1 bubmuoreka I{OK https://m.edsoo.ru/00ad9ch2
3HAHUH
P 7 . 0606

68 CSCPBHBIN YPOI. LJDODIICHAE 1 CHCTEMATHIAMHA 1 Bu6morexa LIOK https://m.edsoo.ru/ffod61c6
3HAHUHT

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KVIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Nel Tema ypoka Hara
Bcero KP | TIP o0pa3oBaTejibHbIE PeCypPChI

Ilepunonnueckuii 3axkoH. Ilepmoamyueckas cucremMa

1 proa PHOA 1 bubnuoreka I{OK https://m.edsoo.ru/00adb59e
xumuueckux asemenToB J{. . Meneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB

2 P . 1 bu6nmoteka LIOK https://m.edsoo.ru/00adb6h6
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIATypa

3 Puican P 1 bubnuoreka [{OK https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIIECTB
Bunpl xuMuueckoil CBA3U U TUIIBI

4 A i 1 bubnuoreka I{OK https://m.edsoo.ru/00adbac6
KPUCTAJUIMYECKUX PEHIETOK
KonTponbnas padota Nel no teme «IloBropenue u

5) yriayOieHne 3HaHU OCHOBHBIX pa3/iesioB Kypca 8 1 1
KJracca
Knaccudukanus XMMHYECKAX PEAKIIUi 1O

6 Puican peartt 1 bubmmoteka I1OK https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM IPU3HAKAM
[ToHsiTHE O CKOPOCTU XUMHYECKOU PEaAKIINH.

7 [ToHsITHE O TOMOT€HHBIX U T€TEPOTEHHBIX 1 bubnnorexa LHOK https://m.edsoo.ru/00adbe9a
peaKIusIX
[TonsiTue 0 xuMHUeCKOM paBHOBecUU. DAKTOPHI,

8 BIIMSIIOIIME HA CKOPOCTh XUMUYECKON pEaKLIMU U 1 bu6nuoteka LIOK https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 bu6nuoteka LIOK https://m.edsoo.ru/00adcade

10 Teopus 2AEKTPOTUTUYECKON AUCCOLUALINH. 1 bu6nunoteka LIOK https://m.edsoo.ru/00adcd68
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CunbHbIe U clladble AIEKTPOIUTHI

11 | Hounble ypaBHEHMsI peakLUui bu6mmoreka LIOK https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT M1 OCHOBAHUM B

12 CBETE MPEACTABICHUIN 00 JICKTPOTUTHICCKOMN bubmuoreka [{OK https://m.edsoo.ru/00add5d8
JTUCCOLIUAITIT
XHUMHYECKUE CBOMCTBA COJICH B CBETE

13 | mpencraBieHHii 00 FMEKTPOIUTUYECKOM bubnmnoreka [{OK https://m.edsoo.ru/00add8b2
JIUCCOITUAITAN

14 [TonsiTue o ruzponuse conen bu6nmoteka LIOK https://m.edsoo.ru/00add9d4

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6nunoteka LIOK https://m.edsoo.ru/00addd12
IIpaktrueckas padora Ne 1. «Pemienue

16 P P bubnuoreka I{OK https://m.edsoo.ru/00addbfa
AKCTIICPUMEHTAIIBHBIX 33729
KonTpomabnas padora Ne2 no teme

17 | «OnekrponuTuyeckas auccouranus. XuMUYECKUe bubnnorexa LHOK https://m.edsoo.ru/00addecO
peaKIu B PaCTBOPAX»
OO0mmas xapakKTepUCTHKA TaJIOTCHOB. XUMHUYCCKHUE

18 Hvl P P bu6mmoteka IIOK https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpE XJIopa
XnopoBogopoa. ComsiHast KUCJIOTa, XUMUYECKUE

19 vp AOPOA bubmuoreka I{OK https://m.edsoo.ru/00ade104
CBOICTBa, MOJIyYCHUE, TIPUMEHEHUE
[Ipaktraeckas padora Ne 2 o reme «llonyuenue

20 p . p . . y bu6nunoteka LIOK https://m.edsoo.ru/00ade348
COJISTHOM KUCIIOTBI, U3y4eHUE €€ CBOMCTBY
BelunciieHus mo ypaBHEHUSIM XUMHYECKHX

21 . P bubmuoreka I{OK https://m.edsoo.ru/00ade488
peaxIuii, ecIu OJJUH U3 PEareHTOB J1aH B U30BITKE

22 | OOmas xapakTepucTuKa meMeHToB VIA-Tpymisl bu6mmoteka L{OK https://m.edsoo.ru/00ade64a

23 | AmrorpomHble MomuuKauu cepbl. Haxoxaenne bu6muoteka L{OK https://m.edsoo.ru/00ade64a
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cepsl U €€ COeIMHEHNH B IpUpoae. XUMUYECKUE
CBOMCTBA CEphI

24

CepoBogopoi, cTpoeHHE, (U3HUECKUE U
XUMHYECKHUE CBOMCTBA

bubnuoreka ITOK https://m.edsoo.ru/00ade802

25

Oxkcupsl cepol. CepHas KucnoTa, GU3NYecKue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

bu6nmoteka LIOK https://m.edsoo.ru/00adea28

26

XUMHYECKHE pCaKluuy, JIC)KaIrue B OCHOBC
IMPOMBIIIJIICHHOI'O crocoba MMOJIYYCHUA CepHOﬁ
KHUCJIOTBI. XHUMHUYECKOE 3arpA3HCHUC OKPY)KaIOH_Ieﬁ
Cpcabl COCANHCHHUAMU CCPbI

bubnuoreka [{OK https://m.edsoo.ru/00adec8a

27

Brruncnenune maccoBoit JA0JIM BbIXOJa ITPOAYKTA
pe€aKuuu

bubnuoreka I{OK https://m.edsoo.ru/00adec8a

28

OO61ast XapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI.
A30T, pacnpocTpaHeHue B IpUpoIe, PU3MUECKUE U
XMMHUYECKHE CBOMCTBA

bubnuoreka ITOK https://m.edsoo.ru/00adeea6

29

AMMHUak, ero Gpu3nUecKue 1 XUuMHYECKUE
CBOICTBa, MTOJIy4€HNE U IPUMEHEHUE

bubnuoreka IIOK https://m.edsoo.ru/00adf004

30

[TpakTnueckas padota Ne 3 o reme «llonydyenue
aMMHaKa, U3y4eHHE €ro CBOMCTBY

bubnuoreka IIOK https://m.edsoo.ru/00adf180

31

A3OTHas KUCIOTa, €€ (HU3NUeCKHe U XUMUYECKUE
CBOMCTBA

bubmuoreka ITOK https://m.edsoo.ru/00adf306

32

Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHHS B
Ka4yecTBE MUHEPAJIbHBIX y100peHni. XuMu4yeckoe
3arpsI3HEHUE OKPYKAIOLIEH Cpebl COETMHEHUSIMU
a3oTa

bubmuoreka ITOK https://m.edsoo.ru/00adf518

33

®dochop. Okeun docdopa (V) u pochopuas

bubmuoreka I{OK https://m.edsoo.ru/00adf68a
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KHCIIOTa, (PU3NYECKHE U XUMHUYECKIE CBOMCTBA,
HOJIyYeHUe

Hcnonb3oBanue GocdaToB B KauecTse

34 | MuHEpaIbHBIX ynoOpeHuil. 3arps3HeHue bubnmoreka [{OK https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu

35 YIAePOJL, ACIPOCTPAHEHHE B HPHPOHG’ bubmnoreka IOK https://m.edsoo.ru/00adfd9c
du3HYeCKre M XUMUIECKIE CBOHCTBA
Oxkcuppl yraepoaa, ux Gpuandyeckue 1 XUMHIECKHe

36 | cBoiicTBa. DKOJIOrHYECKHUE TPOOIIEMBI, CBSI3aHHBIC bubnmnoreka L{OK https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoza (1V)

37 VYronbpHas KUCIOTa U €€ COJTU bubnuoreka ITOK https://m.edsoo.ru/00ae006c
[TpakTuueckas paborta Ne 4 o reme "llonydyenue

38 yraekucnoro ra3a. KauectsenHas peakuus Ha bubmuoteka L{OK https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"

39 HepBoHAATLHbIC NOHATHS 00 OPraHHHCCKiX bubnuoreka ITOK https://m.edsoo.ru/00ae054e
BEIIIeCTBaX KaK O COCTUHEHHX yriepoa

40 | KpemHuii u ero coeAMHEHUS bubnnorexa LHOK https://m.edsoo.ru/00ae080a
[TpakTuueckast padorta Ne 5. Pemenue

41 | oKcnepUMEHTaNbHBIX 3a/1a4 1o Teme «BaxHeiimne bubnnorexa [HOK https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U UX COSTUHEHHS

42 E:;:f;;;;? Ifjizzzgi;;ﬂzehde «Baxneiiume but6mmoreka [{OK https://m.edsoo.ru/00ae0el8
OO0mmas XxapakTepUCTHKAa XUMUYECKUX IIIEMEHTOB

43 | Meraios. Meranmeckas coisb i bubmuoreka [{OK https://m.edsoo.ru/00ae103e

METAJNINYECKask KpUCTAIUTMYECKAs PeIIETKA.
duznueckre cBOMCTBA METAILIIOB
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XMMHYECKHE CBOMCTBA METAJLJIOB.

44 N . Bbu6nunoteka LIOK https://m.edsoo.ru/00ae1156
DIEKTPOXUMHUYCCKHUH Psil HAMTPSHKCHUI METAJIJIOB
O6mue criocoOb! mony4deHus: MeTauioB. CIIIaBhlI.
B
45 HqHCHUeHM 110 YPABHEHIIM XHMURCCKHIX bubnuoreka I{OK https://m.edsoo.ru/00ael1156
pEaKIui, €CIIM OJJUH U3 PEareHTOB COJACPKUT
pUMECH
46 | IlonaTue 0 KOPPO3UU METAIIIOB bubnnorexa LHOK https://m.edsoo.ru/00ae1278
47 [[{emounbIe METAIITBI bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
48 | Oxcuapl ¥ TUIPOKCUIBI HATPUS U KA bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
49 H_IGJ'IO“I’HOSGMGHBHLIG MCTAIIIBE = Kb I bu6nunoteka LIOK https://m.edsoo.ru/00ae15e8
MarHHi
50 BaxHelimnmme coeqMHEHUS KaJIbIIUI bu6nuoteka LIOK https://m.edsoo.ru/00ae15e8
51 O06o01eHre U cucTeMaTr3arusa 3HaHUH
52 | JK&cTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUs bubnnorexa LHOK https://m.edsoo.ru/00ae1886
I[pa eckas pabora Ne 6 mo Teme "JKEcTkoc
53 pariricerai p < ! " T, M THROCTR bu6mmnoreka LIOK https://m.edsoo.ru/00aelae8
BOJIBI M METOJIBI €€ YCTpaHCHUS
54 AnroMuHUH bu6mmoteka 11OK https://m.edsoo.ru/00aelc64
95 | AmdorepHble CBOWCTBA OKCUIA U THIPOKCH 1A bubnnoreka [{OK https://m.edsoo.ru/00aelc64
56 | Xeneso bubmuoreka I{OK https://m.edsoo.ru/00ae1d86
O , ]
57 KCHJtb, THApOKCHALL 1 con xenesa (I1) u bubmuoreka I{OK https://m.edsoo.ru/00ae35e6
xenesa (1)
58 | OO6oOmeHne u cucTeMaTU3aIusa 3HaHUH
I[pa eckas pabora Ne 7. Pemenne
59 paiTiieciad pabot e but6mmoreka [IOK https://m.edsoo.ru/00ae3de8

SKCHCPUMCHTAJILHBIX 3a/la4 110 TCMC «Baxneiimue

29



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

METaJJIbl 1 UX COCAUHCHUA»

Beruucnenus no ypaBHEHUSIM XMMHYECKHX
peaxkuui, eciIu OJUH U3 PEareHTOB J1aH B U30bITKE

60 N 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00ae1750
WJIU COJICP>KUT MpuMecH. Boruucienus maccoBoit
JIOJIA BBIXO0J1a MPOJIYKTA PEaKIUU

61 | OO6oOmicHHE U CUCTEMATHU3AIHS 3HAHHIA 1

62 Kontposbhas padora Ne4 o teme «Baknerme 1
METAJIJIbl U UX COCTUHEHUS
B -

63 PIICCTEA M METEPHAIRL B HOBCCIHCRHOM Mt 1 bubnnoreka [{OK https://m.edsoo.ru/00ae3f50
YelnoBeKa

64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN CPEBI 1 bubnmnoreka LHOK https://m.edsoo.ru/00ae4270

65 | Poap XuMHM B PEIICHUHU SKOJIOTHYECKHX Tpo0iIeM 1 bubnnorexa LHOK https://m.edsoo.ru/00ae4270
P i . 0606

66 e3ep BUHHH Ypox ODIICHHE I CHCTEMATH3AIIA 1 bubmuoreka [{OK https://m.edsoo.ru/00ae0d0a
3HAHHA
Pe3ze i1 ypok. O6001IeHNEe U cucTeMaTu3a

67 p BUHHH YpOx HHCHHE 1 CHETEMATHSATHA 1 bu6mmoteka I1OK https://m.edsoo.ru/00adb33c
3HAHHA
P i . 0606

68 e3evaHHH YPOK- L/DODIIEHHC H CHOTEMATHSATIA 1 bubnmnoreka [{OK https://m.edsoo.ru/00ad9cb2
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
» Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I'., AkiinonepHoe 00IIECTBO
«3natensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO
«3natensctBO «IIpocBenienme»
METOJINYECKHUE MATEPHAJIBI JIJISI YUYUTEJIA
Penerutop no xumuu. Ilox penakuueit A.C.Eroposa
Xumusi. CipaBOYHUK ISl IKOJIBHUKOB Y MOCTYIAIOMIMX B By3bl.CBEpAJIOBA
H.J. n np
H.I1. Tpoery6osa Iloypounsie pa3paboTKu 0 XUMHH. 9 Ki1acc

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HNHTEPHET

bu6mmoreka IJOK

https://m.edsoo.ru/ff0d210c
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