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HOACHUTEJBHASA 3AIIMCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OO0pa30oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3aiusiax Poccuiickoit deaepanum.

[IporpaMmMa 1o XWUMUU AaéT TPEICTABICHHE O IENSX, OOMICH CcTparerud OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpPEACTBAMHM Y4eOHOro NpeaMeTa, YCTaHABIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTPUBAET pacIpeielieHhe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarONIMXCsI, ONPEISIISIET BO3SMOKHOCTH IPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelbHOW MPOTrpaMMbl HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHHs, a Takke TpeOOBaHHW K pe3ylbTaTaM OOydYeHWs XUMHUHU Ha
YpOBHE IIeJiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIBHON AESITENIbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKUT OCHOBOU At POpMHUPOBAHUS MUPOBO33PEHHUS 00YYAIOIIEToCs, €Tro
MIPEJICTABICHUA O MATEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peajn3aluu BOZMOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 0011el U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAaMOCTOSITETbHOM  yuyeOHOW  JeSATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
PO eCCHOHAIBHON JESTETHHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAayuHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI 1E€IOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPUPOABI U  YENOBEKa, SBISETCSA OTBETCTBEHHBIM  ATalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUYaIOLTUXCS,;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHueE
o0ydJaronuxcs.

JlanHble HampaBieHHUs B OOyYEeHUH XUMHH OO0ECIEUMBAIOTCS CIEeNU(UKON COIepKaHUSI
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS TI€IarOTUYECKH aJallTHPOBAHHBIM OTpakeHHUEM 0a30BOit
HAayK{ XMMUU Ha ONpeeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHWs OPUEHTHPOBAH HA OCBOCHHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKOH XUMUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CtpykTypa coiepaHHUs TpOrpaMMbl 10 XMUMHU C(HOpPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ maydenunro. CojaepkaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe ATH CHCTEMbI
CTPYKTYPHO OPTraHWU30BaHbI IO TPUHIIMITY IOCJIEI0BATEILHOTO PAa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHS O CTPOCHUH aToMa U XUMUYECKOHN CBSI3H;

— MpeICTaBICHUM 00 IEKTPOIUTUYECKOM TUCCOLMAIIMH BEIIECTB B PACTBOpAX.

Teopernueckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIIEA0BATEIHHO OT OJJHOTO YPOBHS K PYTOMY, BBITIOTHSS



(GyHKIMU 0OBSICHEHUS U TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKOM COCTABJISIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3ydueHne xumun
MIPOUCXOUT C PUBIICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUeOHbIX MpeaAMETOB: «OKpyKarouil
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpu u3yyeHUu XUMUU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSITUN, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHYECKOr0 XapakTepa, S3bIka HayKH, B
PUOOIIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
bopMUPOBAaHUM ¥ PA3BUTHH I[O3HABATEIBHBIX YMEHUW M UX TNPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMHM XMMHUH Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MPUOOPENH TaKKe LeH, KaK:

— (opMUpOBaHHE WHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—HaNpaBICHHOCTh OOYYEHHsT Ha CHUCTEeMaTHYeCKOEe MPHOOMIEHHE OOydJalommxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH,  HAay4YHbIM  METOAAM  II03HAHUA,
(bopMUPYIOIIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

—o0ecrie4yeHre YCJIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYyYaroUMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHWSA M CaMONO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJOB JAEATEIbHOCTH;

—popmupoBanue o601mIe GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yKclie yYMEHUN OOBSACHATh U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA, UCIIOIb3Ys 3HAHUS U OTIBIT,
NOJy4YEeHHbIE MPU U3YYEHUM XMMUH, NMPUMEHATh MX NPHU PEIIeHUH MpoOjeM B MOBCEJHEBHOMN
JKU3HU U TPYJIOBOM €S TEIBHOCTH;

—(opMupoBaHHEe y 00yJarOIUXCsS T'YMaHUCTUYECKUX OTHOLIEHUH, TOHUMAHUS LEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH IIe1eCOO0pa3HOro MoBeIeHHsI B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIIMH K 00yUEHHUI0, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HalPaBJISCHHOCTU JajbHENUIIero 00yueHus..

OO61iee yuCIO YacoB, OTBEIEHHBIX JJIS M3YUYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COILEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHa4ya/bHbIe XMMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4YeJIOBEKAa. XUMHUsSI B CUCTeMe Hayk. Tema u
BemecTBa. Gusnyeckre CBOMCTBA BEIIECTB. ATperaTHoe coCTosiHuE BeliecTB. [loHsTue o metonax
nmo3HaHus B XuMuH. YucTeie BemecTBa U cMecH. CriocoObl pas3iesieHus CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 1eMeHThl. CUMBOJIBI XUMHUECKUX 3JIeMEHTOB. [IpocThie
Y CII0’KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.



Xumnueckas popmyina. BareHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemlectB. OTHocuTelbHAsE aToMHas Macca. OTHOCHUTENbHAs MOJEKYJIspHas Macca.
MaccoBas 10J1s1 XUMHYECKOT0 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemecTa. Mosb. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX eIMHUII BeiecTBa. Pacy€rel mo GpopmysiaMm XUMHUYECKUX COCTUHEHUH.

®dusnueckue M XMUMHYECKUE SIBJIICHHUsS. XHMHYECKas peakuus U €€ NpU3HAKHU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peakiuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMMYECKOH MOCyn0#, mpaBuiamMu paboThl B JabOpaTopuu U MpUEMaMH
oOpamieHus ¢ 1a0opaTopHbIM 00OpYJOBAHHMEM, HM3YUYE€HHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KMUIIEHHE U KOHJEHCALUs BOJbI) U XUMUYECKUX (TOpPEHUE CBEYH,
MPOKaIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0ICHHE U
OINMCAaHNE NTPU3HAKOB MIPOTEKAHUSI XUMUYECKUX peakLni (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapusi, pasznoxkenue ruapokcuna menu (II) mpu narpeBanuwm,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzyuenne crnocoGoB paszieseHus: cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULLUS, Xpomarorpadus,
NPOBE/ICHUE OYHMCTKH MOBAPEHHOM COJM, HAOJIOJACHWE M ONMHUCAHUE PE3YNIbTATOB MPOBEACHUS
ONbITAa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(IIapOCTEPKHEBBIX ).

BaskHelinue npeacTaBuTe I HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopog — 31€MEHT M IPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3nyecKkue U XMMUUYECKHUE CBOWCTBA (pEaklUuy TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuCIOpoja B Jjaboparopuu u
IpOoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoge. O30H — ajuioTporHas MOJU(pHUKAIH
KHCIJIOPOJIA.

TennoBoil 3ddekr XuMuueckoil peaxkiuu, TEPMOXUMHMUYECKHE YpaBHEHHs, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxaenne Bogoposaa B ipupoae, Gpuznueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOoObI omyyeHus. Kuciors! u comm.

Momnsipabiii 00bE€M ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelneHsbie u
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTh BewecTB B BOJe. MaccoBasi 10 BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanust Heopranmuecknx coeauHeHud. Oxcuapl. Kimaccudukammst OKCHIOB:
cojeoOpa3ymomiue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyyeHne okcuaos.

OcnoBanus. Krnaccupukamuss OCHOBaHMIA: INENOYM M HEPACTBOPHMBIE OCHOBAHMA.
Homenknatrypa ocHoBanuil. dusznyeckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnoter. Knaccudukanus xucinor. Homenknarypa kucioT. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. @usnueckne U XuMH4YecKHne cBoiicTBa coisiedd. [lomyueHune
COJIEH.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/IEIICHUE COAEPKaHUs KUCIOpoa B BO3AyXe, MOJy4yeHHe, coOnpaHue,
pacrio3HaBaHME W HW3y4YEHHE CBOMCTB KHCIOpOJa, HAONIOJCHHE B3aMMOJEHCTBHS BEILIECTB C



KHCJIOPOJIOM U YCJIOBHUSI BOZHMKHOBEHHUS M IPEKpAIICHUs] TOpeHus (Iokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M OIUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUaIoB), HAOI0eHIEe 00pa3II0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJICIOBAaHUE OCOOCHHOCTEH PpACTBOPEHUS BEIIECTB C PA3JIMYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIed pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMU (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0JICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCIOT W IIENIOYeH, M3yueHue
B3aumMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOil KHCIOTHI, KUCIOT C METallIaMu, peaKiuit
HEUTpanu3aluu, MOJy4YeHne HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJJTHOTO METaJljia IPYruM
U3 PacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANIBHBIX 3a7ad 1no Teme «BaxHeilmue Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Iepuoauyeckuii 3akon u Ilepuoguyeckasi cucremMa xumuuyeckux djiementos /. WU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuumn

[TepBble OMBITKA KJIACCU(PUKANN XUMHUECKUX dJIeMEHTOB. [IoHATHE O Tpymmax cXoIHBIX
9JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENIBbHBIE METAIIIbI, TaJIOT€HbI, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHUJIBI M TUAPOKCHJIBI.

[lepmonnueckuii  3akoH. Ilepuogmueckas cucreMa XHMHYECKUX 3JIEMEHTOB /.
. MenneneeBa. Koporkonepuoanas u mamuHHONepuoaHas (opmer Ilepuommdeckoil cructemMsbl
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuonsl u rpynmnbel. DuU3MYECKUN CMBICIH
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOIA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M30Tonbl. DieKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
oboyouek atomMoB TepBeIX 20 XuMHYecKux odneMeHToB [lepumomnueckorr cucremsr Jl.
N. MenpeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA I10 €ro MoJI0KeHuto B [leproanueckoi
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS Painyca aTOMOB XMUMUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIITNIaM U TIEPUOJIaM.

3nauenue [leproanueckoro 3akoHa u Ilepuognueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHs HayKH U npakTUku. J[. . MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJIsIpHAs ) CBA3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHAas CBSI3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporieccsl okucneHus
1 BoccTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4deHue 00pa3IoB BEIIECTB METAIIOB U HEMETAIIOB, B3aUMO/ICHCTBUE THIPOKCHUIA ITMHKA
C pacTBOpaMHM KHUCIOT M IIEJOYEi, TMPOBEJECHUE ONBITOB, WIUIIOCTPUPYIOLIUX MPUMEPDI
OKHCITUTETFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEeHre, PEaKIIuy Pa3IoKEeHHs, COSTUHEHNS).

Mesicnpedmemmuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3EH MPU M3YYEHUU XUMHUHU B 8 KJIACCE OCYIIECTBISAETCA
Yyepes UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHATHS: HAyUHBIH (DakT, rTUMOoTE3a, TEOPUS, 3aKOH, aHATU3,
CHUHTE3, Kiaccu(UKaIms, TMePUOJUIHOCTh, HAOIIOIEHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
HU3MEPEHUE, MOJIEIIb, SIBICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIBI,
pPaOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUU 3apsi, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (U3WYECKUEe BEIUYHMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
383161, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.



['eorpadus: armochepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOMIAeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHL.

9 KJIACC

BeurecTBo M XMMHYECKas peaKkuust

Ilepuonnueckuii  3akoH. Ilepuommueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
N. MenpneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COCAUHEHUH B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMMHUYECKON CBSI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAIMYECKON PEIIETKU U BU1a XUMUUYECKOW CBSI3U.

Knaccugukamuss ¥ HOMEHKJIATypa HEOPraHMYECKMX BEHIECTB. XHMHUYECKHE CBOICTBa
BEILECTB, OTHOCAILIMXCS K Pa3IMUHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHMM, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX pEakluid M0 pa3iMyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TETIOBOMY 3P (EKTyY, M0 N3MEHEHHUIO CTETICHEH OKUCIICHHS
XUMHYECKHX JJIEMEHTOB, II0 OOpaTMMOCTH, [0 Y4YacTHIO Karajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonstTe o ckopocTu XuMHUeckod peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. [lonarue o xumMuueckoM paBHOBecUU. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
peaKkLry U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTENFHBIE PEAKIUH, SJICKTPOHHBIM OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 3IE€KTPOIUTHUECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUTHL. KaTnousl,
AHUOHBI. MeXaHM3M JIMCCOLIMALIMNU BEIIECTB C Pa3JIMYHbIMHU BHIaMU XUMUYECKOU cBsA3H. CTeneHb
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuyu monHoro oOMeHa. YcioBus NpOTEKaHUS peaklUii MOHHOTO OOMEHa, MOJHBIE U
COKpaIEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUN M COJEH B CBETE
IpEJICTaBICHUH 00 3JIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
ITonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpUAA HaTpHs),
MCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUAIIN
KHCJIOT, IeJI04el U coJiel (BO3MOXKHO UCIIOIb30BAHUE BUIEO MATEPUAIIOB), TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaklUil (FOpeHHe, peakluu pPa3JIoKEeHUs, COeIUHEHUs), paclo3HaBaHUeE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUeCTBEHHBIX pEakUMid Ha HOHBI, pELIEHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTtuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XWMHUYECKHE CBOKMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeTaJlJlaMH, HEMETaJIaMH,
miesouamu).  XusopoBopopod. ConsiHas — KHCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. [leiicTBre Xopa ¥ XJIOPOBOJOPO/Ia Ha OpraHr3M YejoBeKa. BaxkHeinmme Xaopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

O6mas xapaktepuctuka smemMeHToB VIA-rpynmbl. OCoOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (puU3MYECKHe CBOWCTBA MPOCTBHIX BEIIECTB —



KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOAM(UKAIIMK KHCIOpPOJa U cepbl. XMMHUYECKHE CBOMCTBa
ceprel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U crenuduueckue). XUMUYECKUE peakuy, JexKaliue
B OCHOBE IIPOMBIIIJICHHOTO CII0C00a MOTYUYEeHHUsI CEPHOI KUCIOTHI. [[puMeHenne cepHol KUCIOTHI.
Conn cepHOM KHCIIOThI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10K, 3arPsA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPe0TBPAILEHHS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B MpUpoie, (U3UYECKue Hu
XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupojie. AMMHUAK, ero (pu3ndeckue U XUMUYECKHe
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMoHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHenne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
dusnyeckne M XUMHUYECKUE CBoOicTBa (0OmIMe Kak MpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XuMHU4ecKoe 3arpsi3HeHHE OKpY Karollel Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomHble MOIUGPUKAITIH
docdopa, dusznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nveckue M XUMHYECKHE CBOWCTBa, mosryueHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapaktepuctuka 31aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTIEpOJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue u XuMUIecKue cBoiicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yriaepona, UxX (pU3MUecKue U XMMUYECKHe CBOWMCTBA, JICHCTBUE Ha YKUBbIE OPraHU3MBI,
NOJyYeHHE U MPUMEHEHHEe. JKOJIOTHUecKre mpoliieMbl, CBsi3aHHbIe ¢ okcuaoM yrieposa (1V),
TUIOTe3a II100aJbHOr0 MOTEINIeHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEJUIIMHE, TPOMBILIUIEHHOCTH
U CEIIbCKOM XO35HCTBE.

[TepBoHayanbHble TMOHATUS 00 OpPraHMYECKMX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, 3TaH, dTHJICH, alleTUJICH, dTAHOJI, TJIMIEPUH, YKCYCHast KucinoTa). [IpupoiHbie HICTOUHUKI
YIJI€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TIPOMBIIICHHOCTH. [loHSITHE O OMONOTHYECKH BaKHBIX BEIIECTBAX: KHUpax, OelKax,
yIJIEBOAAX — M HUX POJM B JKU3HU UeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencraBienuss o6 okcuae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIOTHI, MPOBEJICHHE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAOIIOJCHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromye (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMH XJIOPUIOB (TaJore€HUOB),
O3HaKOMJIGHHE ¢ o0pa3namu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrauBaHMs  caxapa TMOJ  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa3z0aBlIeHHON CepHOU
KHCJIOTBI, TPOBEJICHHE KAYECTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJECHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOXHO HCTIOJIL30BaHUE BUICOMATEPHUATIOB), 00pa3iaMu a30THBIX U (OCHOPHBIX yIOOpEHUH,
NojydeHue, coOupaHue, pacro3HaBaHWE M HW3YyYEHHE CBOWCTB aMMHUaKa, I[POBEACHUE



KaueCTBEHHBIX peaKluii Ha MOH aMMOHUS U Goc]aT-uoH U N3y4YeHUE MTPU3HAKOB UX IPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), H3YYCHHE MOJENeH KPUCTAIUIMUECKUX pEmETOK anMmasa, rpadwura,
dbymiepena, 03HaKOMIIEHUE C MPOIIECCOM aICOPOIMHN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM ITPOTHUBOTA3a, MOJTYUCHHE, COOMpaHue, paclio3HABAaHUE U U3YICHUE CBOHCTB
VIJIEKUCIIOrO Tra3a, MpPOBEACHHME KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H
M3y4eHUE TMPU3HAKOB WX MPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKIHEH CHIMKATHON
MPOMBIIIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COCTMHEHUS».

Metasibl M X COeIMHEHHS

OO0m1as xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHU U UX MOJIOKEHUS
B llepuoanyeckoid cucreme xumuuyeckux snemMeHtoB Jl. M. MennaeneeBa U CTPOCHHUSI aTOMOB.
Crpoenue MeramuioB. Merammueckas CBs3b M METAUIMYECKasl KPUCTALTMYECKAs peHeTKa.
DNEKTPOXUMHUYECKUI psifl HanpshKeHW MetauioB. dusnyeckrne M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crocoOsl moyydeHus MetaioB. [IoHsATHE O KOPPO3UU METaJIJIOB, OCHOBHbIE
CrocoObl 3almUThl UX OT Koppos3uu. CmuaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIpUMEHEHUE B OBITY ¥ TIPOMBIIIICHHOCTH.

[lenouynble MeTasUIbL: MoNokeHue B [lepuonnyeckoil cucteMe XUMHUUECKUX SJIEMEHTOB /.
W. MenpeneeBa, CTpo€HHE MX aTOMOB, HaXOXACHHE B mpupojae. Ouszndyeckue u XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
IEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[lenoyHO3eMenbHbIE METAILTBl MATHUM U KaNbIUA: TToN0keHue B [lepuonndeckoii cucteme
xuMmuueckux snemeHtoB [[. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXIEHUE B IPUPOJE.
Ou3nyecKkue U XMMHUYECKHE CBOICTBA MarHusl M Kanblius. BakHeiline coeTuHEHUS KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKHUX 3JeMEHTOB /Jl.
N. MenpeneeBa, CTpoeHHE aTOMa, HaXOXKJIeHUE B Tipupoe. PU3nuecKkue U XUMHUYECKHE CBOMCTBA
amroMUHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH 1A AITFOMUHHUSL.

Kenezo: mnonoxenne B Ilepmogumueckoil cucremMe XHUMHUYECKHX 3yeMeHToB /I,
N. MenpeneeBa, CTpO€HHE aTOMa, HAX0XKJIeHHUE B ipupoe. Pu3nueckue U XMMUYECKUE CBOMCTBA
xene3a. Okeuapl, Tuapokeusl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3IiaMy METAIIJIOB U CIUIABOB, MX (PU3NYECKUMH CBOMCTBAMHU, H3yUECHUE
Pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICMCTBUSL OKCHMJIa KalbIlUsi W HATpusg C BOJAOM (BO3MOXKHO UCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHUS XKejle3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BAaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbIlvs, alFOMUHUS, ITMHKa, xene3a (II) u xenmesa
(III), memau (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyXKamoLas cpeaa

BemectBa u mMarepuanbsl B TIOBCETHEBHOM XKMU3HM YelloBeKa. be3omacHoe MCroyib30BaHNe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpAaBJICHHSIX.

XUMHUECKOE 3arps3HEHUE OKPYXkKalollel cpebl (IpeneabHas JOMyCTUMAasi KOHIICHTPALIHs
BemecTs, ganee — [1/1K). Poib xuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Mesxicnpeomemmuuie ceasu



Peanuzanust MeXIpeAMETHBIX CBSI3€U MPU M3YYEHUU XUMUU B 9 Kjacce OCyIIeCTBIISIETCS
Yyepes3 UCIOJIb30BAHKE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU IS OTACJBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIC TIOHATHSA: HayUHbIH (DaKT, rUunoresa, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KIacCHU(pUKauUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
U3MepeHue, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT s, MaTepHAaIIbI.

®usnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHUJ, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TOJE3HBIE HCKOTIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOrO oO0mIero o0Opa3oBaHUs
JOCTUI'alOTCA B XOJ€ 06yquH$1 XUMHHU B €IUHCTBEC y‘IC6HOI71 ¥ BOCITUTATEIILHOM JACATCIIbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKMMHU  COLMOKYJIBTYPHBIMU U  JIYXOBHO-
HPAaBCTBCHHLIMU ILCHHOCTAMU, IMPUHATBIMU B O6HI€CTB€ npaBujiaMl U HOpMaMM NOBCJACHUSA U
CHOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLIMATTU3AIMH 00yUYarOIIUXCSl.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOMN TTO3UTHBHBIX INEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HICTOPHUUECKOMY U HAYYHOMY
HacCJICAUO, IIOHMMAHHA 3HAUYCHUA XUMHUYECKOHN HAayKH B JXHU3HHU COBPCMCHHOTI'O O6HI€CTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIMeil 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHNUS. O COLMAJIbHBIX HOPMAax M NPaBWJIAX MEKJIMYHOCTHBIX OTHOLIEHWM B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BHUJIAX JEATEIHOCTH, TOTOBHOCTH K pa3HO0Opa3zHOU
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJTHCHHUU y‘—Ie6HI)IX, IIO3HABATCIbHBIX 3aJa4, BBIIMOJTHCHHU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINIOMOINM B TMpoliecce 3TOM y4eOHOH JesTeNbHOCTH, TOTOBHOCTH OLEHMBATh CBOE
MOBEJICHNE U ITOCTYIIKM CBOMX TOBAPHILEH C O3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MTOCJIEJICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUE  MPEJCTaBICHUs O  BEIIECTBE M  XMMHMUYECKON  peakluH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISAIOIIME OCHOBY JUIS
MOHMMAaHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHA MPUPOAbI, B3AUMOCBA34X YCIIOBCKA C HpHpOI{HOfI CpGI[OfI, 0 POJIM XUMUH B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIIbHBIC MOTHUBBI, HAIIPABJICHHLIC Ha IMOJIYYCHHC HOBBIX 3HAHUU TI0 XHUMHHU,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX MPOLIECCOB U SIBICHUMN, IO3HABATEIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpHl, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboTHI



C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JUTEPATypO, MOCTYMHBIMH TEXHUYECKUMH CpPEICTBAMHU
UH(OPMALIMOHHBIX TEXHOJIOTHII;

WHTEpEC K OOYYCHHIO U TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIHTYPBI 3/10POBbSI:

OCO3HAaHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE IIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ynorpeOyieHUsI aJKOTOJIsl, HAPKOTHUKOB, KypeHHs), HEOOXOTUMOCTH COOJIONEHUS IPaBHI
0e30MacHOCTH NP O0PALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEeHHIO Mpodeccuil u Tpyna pa3uyHOro poja, yBaxeHHe K
TPYAY U pe3yibTaTaM TPY10BOM AESITEIbHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTM K XMMHH, OOILIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, ycmemHoi mnpodeccnoHalbHON AESITeNTbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B TIPOPECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKU L[eIeCO00pa3sHOe OTHOUIEHUE K NMPUPOJE KaK MCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTU 3JI0POBOrO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUl OE30MaCHOTO MOBEACHUS IIPU paboTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYALUAX, YIPOXKAIOIIKX 370POBbIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MTOJIydaeMble MIPH U3YYCHUH XUMHUH, I PEeLICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEeAOM, JJIsI MOBBILIEHUS YPOBHS SKOJOTHYECKOM
KYJBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel WX pelieHus
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBILUICHHS, YMEHHSI PyKOBOJICTBOBATHCSI UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe merampeaMeTHBIX pe3yNbTAaTOB BBIAEISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHUS (3aKOH, TEOpHsl, MPUHIIMI, TUnore3a, (akrt, cucrema,
IIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPeAMETOB (opMUpPOBaATh NMpe/ICTaBIEHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHMBEpcCalbHble yueOHble NEHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY ITAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE e CTBHUS

ba3oBble Jjoruueckue geMcTBuA:

yMeHI/ISI HUCITIOJIB30BAaTh HpI/IéMLI JIOTHYCCKOTO MBINUJICHUS HpI/I OCBOCHHNHN 3HaHPII>'13
PacKpbIBaTh CMBICII XUMUUYECKUX MTOHITHH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIpyrI/IMI/I HOHS[TI/ISIMI/I), HWCIIOJIB30BATh IIOHATUS IJIA O6’b$[CHeHI/I$[ OTOCIIBHBIX
(GaKTOB U SBJICHUI, BRIOMPATh OCHOBAHMSI U KPUTEPHUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHUUYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTI) HpI/I'—II/IHHO-CJ'ICJICTBeHHI)Ie CBA3HU Me)KI[y O6’beKTaMI/I
W3Yy4YEeHUs, CTPOUTH JIOTUUECKHE PACCYXIECHHsS (MHAYKTUBHBIC, NEAYKTHUBHBIE, MO AHAJIOTUH),
JIenaTh BRIBOJIBI M 3aKJIIOUCHHS,

YMGHI/IG HpI/IMeHHTB B Hpouecce IIO3HAHUS ITOHATUS (HpC,Z[MeTHLIe 158 MeTaHpe,Z[MeTHBIG),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HWCIIONB3yeMble B XHUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
HpI/IMeHSIeMBIe B XUMHUU MOJICIBbHBIC Hpe,Z[CTaBJIeHI/ISI — XI/IMI/I‘IGCKI/Iﬁ 3HAK (CPIMBOJI BHGMCHTa),
XUMU4eckass (opmylia W ypaBHEHHE XHMHYECKOW pEakIuu — TpPU PEIICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aJa4, C y‘IéTOM 9TUX MOJICJIIBHBIX HpGI[CTaBJIGHI/II\/'I BBISIBJIATH nu



XapaKTepU30BaTh CYIICCTBCHHBIE MPU3HAKH H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKIHMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA.

YMEHME HCIO0JIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TakKe B KayecTBE OCHOBBI g (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

MpPUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AMU M MPOBEICHHUIO YUYEHHYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAAThH 32 XOJO0M IIPOIIEcca, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJBI MO pe3yJbTaTaM IPOBEIEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHAIM3UPOBATh U UHTEPIPETHPOBATH MH(DOPMAIIUIO PA3IIUNIHBIX BUJIOB
u $HopM IPECTABICHUS, TOYYAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYISpHAS TUTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE T0coOus, pecypchl HTepHEeTa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE IPUMCHSTH Pa3JIMIHbIC METOJIBI U 3aIIPOCHI TIPU TIOUCKE M 0TOOpe MH(pOpMAaIu 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJIHEHHs YI€OHBIX U TIO3HABATENbHBIX 3a/1a4
OTIpeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy TpeAcTaBICHUS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduKe U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B TpoIlecce y4eOHOW M UCCIIe0BATEIbCKOM
JEeSTEIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CEJIbCKOTIO X03sIiCTBa U TpaHCIOPTa
Ha COCTOSIHME OKPYKarolel MPUPOTHOMN Cpebl.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe JelicTBHA:

YMEHMs 3aJlaBaTh BOINpPOCHl (B XO0jA€ aAuajgora M (MiIu) IJUCKYCCHM) IO CYILECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEJCTABIIATD ITOJYYEHHBIE PE3YJIbTaThl I03HABATEIBHOM JESITEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XMMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAaHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

yMEHUsl y4eOHOr0o COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U
HCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, ONpe/ielieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOHN paboTHI U JpyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUA:

YMEHHE CAMOCTOSITENBHO OINPEIEIATh LEIU ACATEIbHOCTH, TIIaHUPOBATh, OCYILIECTBIATS,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
Hauboee 3¢ PeKTUBHBIE CIOCOOBI pelIeHns YIeOHbIX 1 T03HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIAITh WJIK KOPPEKTUPOBATH MPEITI0KEHHBIA AJITOPUTM JI€UCTBUM MTPY BHITIOJIHEHUH 3aTaHUI
C y4éTOM TONyUYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMBIX OOBEKTaX — BEIIECTBAX U PEAKIUsX,
OIICHUBATh COOTBETCTBUE IMOJTYUYEHHOTO PE3yiIbTaTa 3asBJICHHON 1€1M, YMEHUE UCIIOJIb30BaTh U
AHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMbl€ B YCJIOBUH 3aJaHUI.

HNPEAMETHBIE PE3YJIBTATbBI



B cocraBe mnpenMeTHBIX pe3yJabTaTOB MO OCBOEHHUIO 0053aTENBHOTO COAEpIKaHUs,
YCTaHOBJIEHHOIO JaHHOM (QenepanbHOil pabodeil mTporpaMMoil, BBIIEISIOT: OCBOCHHBIE
0o0y4aromMMUCsT HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
npeaMeTHo oOnactu «XHUMHUS», BUIBl ACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOydeHus B 8 kjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMMUYECKUX IOHATHUN: aTOM, MOJIEKYJAa, XUMUUYECKUNA 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOYKHOE BELIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILLIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi O XUMHUYECKOro 3JIEMEHTa B COCJUHEHUHU, MOJIAPHBIM 00BEM, OKCHI, KUCIIOTA,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIIEHUS, XMMMUYECKas peaxuus,
KJaccu(uKalus peakiuil: peakluu COeIMHEHUs, pPEaKUH Pa3JIoKEHHs, PeaKLUu 3aMelIeHus,
peakiu 0OMeHa, 9K30- M YHIOTEPMUYECKHE PEaKIuy, TeIUIOBOH 3(peKT peakuw, spo aToma,
JJIEKTPOHHBIN CJION aroMa, aTOMHas OpOMTajb, paJuyc aToMa, XUMHUECKas CBs3b, MOJSIpHAs U
HENoJIsipHasl KOBAJIEHTHAs CBA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0
BeIeCTBa (IIPOLIEHTHAs! KOHLIEHTPALHsI) B pacCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSATH 3TU NOHSITUS NIPU
OINMCAHUU BEUIECTB U UX NIPEBPALLEHUI;
UCTIOJIB30BaTh XUMHUYECKYI0O CHUMBOJIHMKY MJISi COCTaBlICHHS (OpMyN BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIM;
OIpEEIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTEIIEHb OKHCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMICKHOCTh BEIIECTB K ONpPEENEHHOMY KIIAcCy
coeuHeHuH no GopmysamM, BUJ XUMUYECKOH CBs3M (KOBAJIEHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMbicha [lepuoanueckoro 3akona /. . MenaeneeBa: 1eMOHCTpUPOBATH TOHUMAaHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT HUX IOJOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh U XapakTepu3oBaTh TabMuMuHyro ¢opmy Ilepuoanueckoil cucTeMbl XMMHUYECKHUX
AJIEMEHTOB: Pa3/IM4aTh NOHATHUS «TJIaBHas MoArpymnna (A-rpymnmna)» u «mobdouHas noarpynna (b-
rpynmna)», Majble ¥ OOJbIINE EPHO/Ibl, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE NUMEIOTCS B TabyInLe
«Ilepnonnueckas cucreMa XMMHUYecKuX dieMeHTOB JI. . MenzneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHMUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, obliee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUUECKHE peaklnuu
(10 YMCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEIIOBOMY AP DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB DPA3JIMYHBIX KJIACCOB,
MOJTBEPIK/1asl ONMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOINX XUMHYECKUX
peaKuuii;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXXHOCTHU
MPOTEKAaHUs XMMUUYECKUX MPEBPAILIEHUH B Pa3IMYHbIX YCIOBUSAX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMyse COETUHEHUS, MacCOBYIO JOJIO BEUIecTBa B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;
MPUMEHSTh OCHOBHBIE ONEpAlii MBICIUTEIBHON EATEIbHOCTH — aHAJIW3 U CHUHTE3, CPABHEHHE,
000011eH1e, CUCTEeMATH3AIIHIO, KJIacCU(UKAIIUIO, BBISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBA3EH —
JUIsL M3Yy4EHUs CBOMCTB BEUIECTB M XMMHMUYECKHX DPEAKIHM, €CTECTBEHHO-HAYYHBIE METOJBI
NO3HaHUs — HaOJII0/IeHUEe, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaslbHbIN U MBICIICHHBIH );
CJIeZIOBaTh MpaBWIaM IOJIb30BAHUS XUMHUUYECKON MOCYI0M M 1abopaTopHbIM 000pYyJOBaHUEM, A
TaKXe MpaBuiIaM 0OpalleHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMH O BBIIIOJHEHUIO



7a00paTOPHBIX XMMUYECKHX OIBITOB IO IOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoZa M KHCIOpOJA), MPUTOTOBJICHHIO PAaCTBOPOB C ONPEACIEHHONM MAaccCOBOH JoJei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TPOBOAMTH XUMHUYECKHE OKCHEPUMEHTHI IO
pPAaCIO3HABAaHMIO PACTBOPOB IIEJIOYEH W KUCIOT C TIOMOINBI0 HWHIUKATOpOB (JIAKMYC,
denondransent, METUIOPAHXK U APYTHE).

K koHiy oOydeHus B 9 KJjacce nmpeiMeTHBIE Pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWUOH, TIIPOCTO€  BEIIECTBO,  CJIOKHOE  BELIECTBO,  BaJICHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHCIICHHs, XUMHYECKas peaklus, XUMUYECKas CB:i3b,
TEIUIOBON PPEKT peakiyu, MOJb, MOJISPHBIM 00BEM, PACTBOP, IIEKTPOIUTHI, HEINEKTPOIIMTHI,
AIIEKTPOJIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecHe, 00paTUMBble U HEOOPATUMBIE PEAKLINU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCITUTENh, BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKass CBA3b (KOBAJIEGHTHAs, HOHHAs, METaJUIMYecKas), KpHCTalIM4yecKas pemérka,
KOpPpO3Usl METaUIOB, CILIABBI, CKOPOCTh XHWMHYECKOW pEaKklUH, INPeIeiIbHO JOIyCTUMAas
koHneHnTpanus [1JIK BemniecTna;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSATH 3TU NOHSITUS NIPU
OINMCAHUU BEUIECTB U UX NIPEBPALLEHUI;
UCTIOJIB30BaTh XUMHUYECKYI0O CHUMBOJIHMKY MJISi COCTaBlICHHS (OpMyN BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIM;
ONpEAENATh BAJIEHTHOCTb M CTENEHb OKHUCIIEHHS XHUMUYECKUX O3JIEMEHTOB B COEAMHEHMSX
pa3IMYHOTO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIacCy COCOUHEHHMH 110
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEJMHEHUSX, 3apsi/l MOHA M0 XUMHYECKOH (opmylie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COEAMHEHMM, TUII KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMblca Ilepuoguueckoro 3axona /[I. . MenneneeBa M €MOHCTPUPOBATh €ro
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh Ta0nuuHyio ¢opmy Ilepumonnyeckoil cucTemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle U OOJbIIME NEPUOABI, COOTHOCHUTH O00O3HAYEHUS, KOTOPbIE
UMEIOTCS B TMEPHOAMYECKONW TaONUIEe, C YUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOECHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00Iee YUCII0 3JIEKTPOHOB U pacIipe/ieIeHHe UX 10
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U
UX COEAMHEHUH B Ipejaenax MajblX NEpPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOEHMS HX
aTOMOB;
KJIaCCU(UIIUPOBATh XMMUUYECKHE IJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE PEaKIuu
(10 YMCITy U COCTAaBY YYaCTBYIOLIMX B PEAKIIMU BEUIECTB, 110 TEIIOBOMY 3(h(PEKTy, 0 U3MEHEHUIO
CTETNEeHEeW OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIMIME M cHenu(UuYecKkrue XWMHUYECKHE CBOHCTBA MPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPXK/as OMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;
COCTABJISITh YPABHEHUS JEKTPOJIUTUYECKON TUCCOLUALIMN KUCIIOT, IEJI0YEN U COJIEH, ITOJIHBIE U
COKpAIllEHHbIE YPAaBHEHMs peaKklil HOHHOrO OOMEeHa, YpaBHEHUS PEaKIMH, MOATBEPKIAIOIINX
CYyILIECTBOBAaHUE T€HETHUYECKON CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLMI OCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX peaKLnil;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IPEBPAICHNAN B PA3JIMYHBIX YCIOBHSAX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa IO (HOpMyJIe COEIMHEHMs, MAacCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peakly;



coOJII0IaTh TMPABUIIA MOJIB30BAHMS XUMHUECKOHW MOCYI0M U 1abopaTopHBIM 000pyIOBaHUEM, a
TaKOKe TpaBHiIa OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKLUSMHU MO BBITOTHEHHIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciIoro rasa);

NOPOBOJIUTH PEAKLUUH, TMOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAB  PA3IMYHBIX  BEIIECTB:
pacno3HaBaTh OIBITHBIM HYTEM XJOpUA-, OpomMHI-, HoxuA-, KapOoHat-, docdar-, cunmkar-,
cynbdar-, THAPOKCUI-HUOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METAJJIOB,
HPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

NPUMEHSITh OCHOBHBIE OTIEPAIMU MBICIUTEIBHON JIESTEIbHOCTH — aHAINU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATU3aIMIO, BBIBICHUE MPUYNHHO-CICICTBEHHBIX CBS3CH — JUII U3y4CHUS
CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIHUil, €CTECTBEHHO-HAyYHbIC METOJbl IO3HAHUA —
HaOJII0IeHne, N3MEPEHNE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaIbHBIN M MBICIICHHBIN ).



TEMATUYECKOE INTAHUPOBAHUE

8 KIIACC
Ne HanMeHOBaHMe pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBO 4acoB JnekTpoHHbIEe ([UPOBLIE)
n/n Bcero KoutposibHbie  [IpakTH4eckue obpasoBaTesIbHbIE PeCypPChI
paboThI paboThI
Paszpgeu 1. [lepBoHavya/ibHbIe XMMUYECKHE IOHATUSA
1.1 XumMmus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bubanoreka LIOK
INPaKTUYECKOH eATeJIbHOCTH YeJ0BeKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa M XMMHAYeCKHE peaKkLMU 15 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c
HToro no pasaeny 20
Pasaen 2. BaxxHeiluue npeaCcTaBUTE/IM HEOpPraHM4eCKMX BeleCcTB
2.1 Bosayx. Kucnopoga. [lonstre 06 okcugax 6 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c
2.2 Bopopoa.lloHsATHe 0 KUCI0TaX U COJAX 8 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c
2.3 Bopga. PactBopbl. [loHSTHE 06 OCHOBaHUSX 5 1 1 Bbubanoreka LIOK
https://m.edsoo.ru/7f41837c
2.4 OcCHOBHbIE KJ1aCCbl HEOPraHUYECKUX COeJUHEHU I 11 1 1 Bubanoreka LIOK

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

Hroro no pasgeny 30

Pasaen 3. [lepuoagndeckuii 3akoH u [lepuoanyeckasi cuicreMa XMMHU4YeCKUX 3/1eMeHTOB /l. U. MeHesieeBa. CTpoeHUe aTOMOB.
XumMunuyeckas cBA3b. OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE PpeaKIUU

3.1 [Ilepuoguyeckui 3akoH U [lepruoguyeckast cucrema 7 bu6saunoteka [JOK
XUMHUYecKUXx asieMeHTOB /I. U. MenieneeBa. CTpoeHue https://m.edsoo.ru/7f41837c
aToMa

3.2 Xumwuueckas cBs13b. OKUCIAUTENbHO- 8 1 bubaunoreka LIOK
BOCCTAHOBHUTEJIbHbIE peaKIIMH https://m.edsoo.ru/7f41837c

HToro no pasgeny 15 BbubanoTeka LIOK

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



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

Ne HanmeHoBaHUe pa3/ie/ioB U TeM IPOrpaMMBbl
n/mo

Pe3sepBHOe BpeMA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Ne HavMeHoBaHMe pa3ziesioB U TeM MPOTrpaMMbl
n/n

Paszzges 1. BemiecTBo M XMMHUYeECKHE peaK UM

1.1 TloBTOpeHUe U yriybseHre 3HAaHUW OCHOBHBIX
paszesioB Kypca 8 Kjacca

1.2 OcHOBHbIe 3aKOHOMEPHOCTU XUMHYECKUX peaKIiu1

1.3 JsekTpoJsiMTHYECKas AUcCcoLanvsa. XUMHAYeCKHe
peak1 iy B pacTBopax

HToro no pasgeny
Pasaeu 2. HemeTaJsjibl U MX COeAUHEHUSA

2.1 0O61as xapaKTepUCTUKA XUMUYECKHX 3JIEMEHTOB
VIIA-rpynnel. ['asoreHsl

2.2 0OO61as XxapaKTepUCTHUKa XUMUYECKHUX 3JieMeHTOB VIA-

rpynnbl. Cepa U e€ coeiUHEHUS

2.3 061asa xapaKTepUCTUKa XUMHUYEeCKUX 3/1eMeHTOB VA-

rpynnsl. A30T, pochop ¥ UX coeAMHEHUS

2.4 061asa xapaKTepuCTUKA XUMHU4YeCKUX 3JieMeHTOB [VA-

IPYIIbL YIepoJ ¥ KpeEMHUHN U UX COeIUHEHUS
HWTtoro no pasaeny

Bcero KoHTpoJ/ibHBIE

KosndecTBO 4yacoB

paboThl

68 4

Bcero KoHTposibHBIE

6

8

25

9 KJIACC

[IpakTHU4YecKue
paboThl

KosinyecTBO 4acoB

paboThI

[IpakTHYecKue
paboThl

JneKTpoHHbIEe (IIUPPOBHIE)
obpa3oBaTesIbHbIE PECYPCHI

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

Jds1eKTpoHHbIE (U pOBbIE)
ob6pasoBaTesibHble PeCYpChI

bubaunoTteka LIOK
https://m.edsoo.ru/7f41a636

bubaunoreka LIOK
https://m.edsoo.ru/7f41a636

bubaunoreka LIOK
https://m.edsoo.ru/7f41a636

bubanoreka LIOK
https://m.edsoo.ru/7f41a636
bubaunoreka LIOK
https://m.edsoo.ru/7f41a636

bubauoreka LIOK
https://m.edsoo.ru/7f41a636

bubaunoreka LIOK
https://m.edsoo.ru/7f41a636
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JneKTpoHHbIE (IIUPPOBHIE)
obpa3oBaTesIbHbIE PECYPCHI

bubauorteka LHIOK

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

bubaunoTteka LIOK

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

bubaunoTteka LIOK

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

bubanoTteka LHIOK

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

Ne HavmMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl KosnuectBo yacoB
n/m Bcero KoHTpoJibHBIE [IpakTHYeckue
paboThI paboThI
Paspaen 3. MeTa/yibl 1 UX COeJUHEHUS
3.1 O6uue cBOUCTBA METAJIOB 4
3.2 BakHeliliMe MeTaJlJIbl U UX COeAUHEHUS 16 1 2
HToro no pasgeny 20
Paszzges 4. XuMuda M OKpy:Kawinas cpeja
4.1 BeuecTBa M MaTepHyasbl B XKU3HU YeJI0BeKa 3
UToro no pasgeny 3
Pe3sepBHOe BpeMA 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

IHOYPOYHOE IINTAHUPOBAHUE
8 KJIACC

Ne Tema ypoka KosivyecTBO yacoB Jara
n/m Bcero KonTposbHble [lpakTuueckue H3YIEHHA
paboThI paboThI
1 [IpeagMeT XUMUU. POJIb XMUMUU B 2KU3HU YeJIOBEKA. 1
Tena u BelecTBa
2 [loHsITHE 0 MeTO/laX NTO3HAHHUSA B XMMHH 1
3  IlpakTuyeckas pabota N2 1 «[IpaBusia paboThl B 1

JlabopaTopHUU U NPUEMBI 06pallleHusI C
JIabopaTOpPHBIM 060PYAOBaHUEM»

JJ1IeKTpOHHbIE IUPPOBbIE
obpa3oBaTeJsIbHbIE PeCYpPChl

bubaunoreka LIOK
https://m.edsoo.ru/ff0d210c

bubauoreka LIOK
https://m.edsoo.ru/ff0d227e

bubauoTteka LIOK
https://m.edsoo.ru/ff0d23dc


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

Ne
n/o

10

11
12
13
14

15

Tema ypoka

YucTble BellecTBa U cMecH. Cnocobbl pa3/iesieHus
cMeceu

[IpakTHyeckas paborta Ne 2 «Pa3geneHue cMecei
(Ha nprMepe OYUCTKH NOBAPEHHOM COJIU)»

ATOMBI U MOJIEKYJIbI

XuMHuecKkue 3JeMeHThl. 3HaKU (CUMBOJIbI)
XUMUYECKUX JIEMEHTOB

[IpocTble ¥ c/10XKHbIE BelecTBa
ATOMHO-MOJIEKYJIIPHOE yYeHUe

3aKOH [I0CTOSAHCTBA COCTaBa BeleCTB.
Xumunueckasi ¢opmyJia. BasieHTHOCTb aTOMOB
XUMHUYECKUX 3JIEMEHTOB

OTHOcuTesibHAd aToMHag Macca. OTHocUuTeIbHad
MOJIEKYJIIpHas Macca

MaccoBast 1,011 XMMHY€ECKOro 3JieMeHTa B
CoeJMHEHUHU

KosinuecTBo BemecTBa. MoJsib. MoJisipHas Macca

dusuyeckre U XUMHUYECKHE SIBJIEHUs. XUMUYecKasi
peakius

[Ipr3Haky ¥ ycl10BUA NPOTEKAaHUA XUMHUYECKUX
peaknumn

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE

paboThl

[IpakTuyeckue H3YIE€HUA

paboThl

JJIeKTpOHHbIE IUPpPOBbIE

o6pa3oBaTesIbHbIE PECYPChI

bubauoTteka LHIOK
https://m.edsoo.ru/ff0d26ca
bubauorteka LIOK
https://m.edsoo.ru/ff0d28c8
bubaunoreka LIOK
https://m.edsoo.ru/ff0d2a6¢c

bubaunoreka LIOK
https://m.edsoo.ru/ff0d2be8
bubaunoTteka LHIOK
https://m.edsoo.ru/ff0d2a6c¢
bubaunoTteka LHIOK
https://m.edsoo.ru/ff0d2d50

bubaunoreka LIOK
https://m.edsoo.ru/ff0d2eae

bubaunoTteka LIOK
https://m.edsoo.ru/ff0d323c
bubauoreka LIOK
https://m.edsoo.ru/ff0d350c

bubaunoreka LIOK
https://m.edsoo.ru/ff0d5230
bubaunoreka LIOK
https://m.edsoo.ru/ff0d37fa
bubanoreka LIOK
https://m.edsoo.ru/ff0d3a16
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n/o
16
17
18
19
20
21

22

23

24

25
26

27

Tema ypoka

3aKOH COXpaHeHUsI MaccChl BellecTB. XUMHUYECKHUE
ypaBHeHUs

BbryurciieHUs KOJIM4YeCcTBa, MacChl BelecTBa I10
YPaBHEHHAM XUMHUYECKUX peaKL[I/Iﬁ

Knaccudukanus XMuMUYECKUX peaKIni
(coeauHeHus, pa3/ioKeHHs, 3aMellleHus], 0OMeHa)

M. B. JIoOMOHOCOB — Y4€HBIW-3HIIUKIONEIUCT.
0600611eHHE U CUCTEMATHU3alUsA 3HAaHUH

KonTposibHas paboTta N2l no Teme «BeljecTBa u
XUMHUYECKUEe peaKLun»

Bo3ayx — cmech ra3os. CocrtaB Bo3ayxa. Kuciaopog,
— 3JIeMeHT U npocToe BelecTBO. O30H

dusnyeckre U XMMUYECKHE CBOWCTBA KUCI0pPO/a
(peaxkuuu okucaeHnusi, ropenue). [lonsatve 06
OKCHJAX

Cnoco6bl moJiy4yeHHs1 KUCJ0PO/a B J1abOpaTOPUU U
IPOMBIILJIEHHOCTH. [I[puMeHeHue Kuca0posa
TensioBol 3pPeKT XMMUYECKOUN peaKLiuy, IOHSATHE
0 TEPMOXMUMHUYECKOM YpPaBHEHUH, 3K30- U
3H/I0TEPMUYECKUX PeaKLUAX

TonsiuBo (HedTh, yroyib U MeTaH). 3arpsi3HeHUe
BO3/Iyxa, CIOCOOBI €T0 Npe0TBpalleHus

[IpakTuyeckas pabora N2 3 no teme «[lonyyeHue u
cobupaHUe KUCJI0pPO/1a, U3yYeHHUe ero CBOMCTBY»

Bosiopos; — a/71eMeHT U MPOCTOe BENIECTBO.
HaxoxJeHue B npupoje

1

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE

paboThl

[IpakTuyeckue H3YIE€HUA

paboThl

JJIeKTpOHHbIE IUPpPOBbIE

o6pa3oBaTesIbHbIE PECYPChI

bubauoTteka LHIOK
https://m.edsoo.ru/ff0d3b88
bubauorteka LIOK
https://m.edsoo.ru/ff0d5708

bubaunoreka LIOK
https://m.edsoo.ru/ff0d3f34

bubaunoreka LIOK
https://m.edsoo.ru/ff0d40c4
bubaunoTteka LHIOK
https://m.edsoo.ru/ff0d4290
bubaunoTteka LHIOK
https://m.edsoo.ru/ff0d448e

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4614

bubaunoTteka LIOK
https://m.edsoo.ru/ff0d497a

bubauoreka LIOK
https://m.edsoo.ru/ff0d4790

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4c4a

bubauoreka LIOK
https://m.edsoo.ru/ff0d4ae?2

bubauoTteka LIOK
https://m.edsoo.ru/ff0d4dd0


https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

Ne
n/o

28
29
30
31
32

33

34

35
36

37

38

Tema ypoka

dusnyeckre U XMMUYeCKUe CBOMCTBA BOAOPO/a.

[IpuMeHeHUe BoAopoOAa
[ToHATHE 0O KUCTIOTAX U COJIAX

Cnoco6bl moJiydyeHHs: BOJ0po/ia B 1abopaTopuu

[IpakTrueckas pabota N2 4 o Teme «IlosiyyeHue u

cobvpaHue BOOPO/a, U3yUyeHHe ero CBONCTB»
MossipHbIi 06bEM ra3oB. 3aKoH ABOrafipo

BorunciaeHuss 06 bEMa, KOJIMYeCcTBa BellleCTBa rasa

10 €ro U3BECTHOMY KOJIMYECTBY BeleCTBA UJIU
00 bEMY

BbruuciieHUs1 06'bEMOB ra30B 110 YPaBHEHUIO
peakluy Ha OCHOBE 3aKOHA 00'bEMHbIX
OTHOILIEHHU ra3oB

dusuyeckre U XMMHAYeCKHe CBOMCTBA BOJBI
CoctaB ocHoBaHu M. [loHATHE 06 UHAUKATOPAX

Bopa kak pactBopuTeJib. HacbileHHbIE U
HeHachllleHHble pacTBOpbl. MaccoBas 04
BellecTBa B pacTBope

[IpakTrUuyeckas pabora N2 5 o Teme
«[IpuroroBseHre pacTBOpPOB C ONIpeseIEHHON
MacCCOBOM Jl0JIel paCTBOPEHHOI0 BelecTBa»

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE

paboThl

[IpakTuyeckue H3YIE€HUA

paboThl

JJIeKTpOHHbIE IUPpPOBbIE

o6pa3oBaTesIbHbIE PECYPChI

bubauoTteka LHIOK
https://m.edsoo.ru/ff0d4dd0
bubauorteka LIOK
https://m.edsoo.ru/ff0d50d2

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4dd0

bubaunoreka LIOK
https://m.edsoo.ru/ff0d4f42
bubaunoTteka LHIOK
https://m.edsoo.ru/ff0d542e
bubaunoTteka LHIOK
https://m.edsoo.ru/ff0d55a0

bubaunoTteka LIOK
https://m.edsoo.ru/ff0d5708

bubaunoreka LIOK
https://m.edsoo.ru/ff0d587a
bubaunoreka LIOK
https://m.edsoo.ru/ff0d59e2
bubaunoreka LIOK
https://m.edsoo.ru/ff0d5b40

bubaunoreka LIOK
https://m.edsoo.ru/ff0d5eba


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

Ne
n/o

39
40
41
42
43
44
45
46

47

48
49

50

Tema ypoka

KonTposibHas paboTta Ne2 no Teme «Kucsiopog,
Bogopox. Boga»
Okcujpbl: cocTaB, KJaccupUKalys, HOMeHKJIaTypa

[TonyyeHue v xuMU4YeCcKre CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(}OTEPHbBIX OKCH/IOB

OcHoBaHUSI: COCTaB, KJaccudUKalus,
HOMEHKJIaTypa

[losiyyeHUe ¥ XUMHU4YECKUE CBOMCTBA OCHOBAaHUH
KucsoThl: cocTaB, kjaaccudukaiys, HOMeHKJIaTypa
[losnyyeHue 1 XMMHUYeECKHE CBOWCTBA KUCJIOT

Cosu (cpepHMe): HOMEHKJIATypa, CIOCOObI
NnoJIy4eHHsl, XUMUYeCKHe CBOMCTBA

[IpakTuyeckas paborta Ne 6. PemeHue
JKCIIepUMEeHTa/bHbIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPTraHUYECKUX COeJMHEHUN»

['eHeTHYecKad CBS3b MeXAy KjiaCCaMHU
HeopraHn4eCKHux COeﬂI/IHeHI/Iﬁ

06006111eHHEe U CUCTeMaTH3alusg 3HaHUH

KonTposibHas pa6ota N23 no Teme "OCHOBHbIEe
KJIaCChl HEOPTraHUYECKUX COeITUHEHUN"

1

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE

paboThl
1

[IpakTuyeckue H3YIE€HUA

paboThl

JeKTpOHHbIe [ pOBbIE
o6pa3oBaTesIbHbIE PECYPChI

bubauoTteka LHIOK
https://m.edsoo.ru/ff0d6342

bubauorteka LIOK
https://m.edsoo.ru/ff0d664e

bubaunoreka LIOK
https://m.edsoo.ru/ff0d664e

bubaunoreka LIOK
https://m.edsoo.ru/ff0d67ca

bubaunoTteka LHIOK
https://m.edsoo.ru/ff0d67ca

bubaunoTteka LHIOK
https://m.edsoo.ru/ffOdfee2

bubaunoreka LIOK
https://m.edsoo.ru/ffOdfee2

bubaunoreka LIOK
https://m.edsoo.ru/00ad9474

bubaunoTteka LIOK
https://m.edsoo.ru/00ad9b7c

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

bubaunoreka LIOK
https://m.edsoo.ru/00ad9cb?2

bubanoreka LIOK
https://m.edsoo.ru/00ad9%e1la


https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

n/o

51

52
53
54

55

56

57

58
59
60

61

Tema ypoka

HepBbIe IONIBITKH Knaccn(bymaunn XUMHUYECKHX
371eMeHTOB. [loHsATHE O rpynmnax CXoJHbIX
9JIEMEHTOB

[lepuoaudeckuii 3akoH u [leproaryeckas cucrema
XMMHUYECKUX 31eMeHTOB /. 1. MeHeneeBa

[leproasl, rpynibl, NOACPyIIbI

Ctpoenue aTtoMoB. COCTaB aTOMHBIX SJ€p.
U3oTOonbI

CTpoeHue 3/1eKTPOHHBIX 000/104€K aTOMOB
asieMeHTOB [leproguyeckon cucremsl /. Y.
MeHgeneeBa

XapaKTeprUCTUKA XUMHAYECKOT0 3JIEMEHTA IO ero
noJsiokeHuto B [lepuoandeckou cucreme /l. U.
MeHpeeeBa

3HadeHue [leproaryecKkoro 3akoHa /i1 pa3BUTHA
HAayKU U NpakTUKHU. [l. U. MeHzesieeB — y4€HbIN,
nejaror ¥ rpaXxJaHuH

JJIEKTPOOTPHUIATETBHOCTh aTOMOB XMMUY€ECKUX
3JIEMEHTOB
HWoHHasa xuMHu4yeckas CBA3b

KoBaJsieHTHas [moJiApHad XUMH4Y€CKad CBA3b

KoBaseHTHas HeIoJIApHad XUMHUYeCKad CBA3b

1

KosndecTBO 4yacoB

Bcero KoHTpoJsibHBIE

paboThl

[IpakTuyeckue H3YIE€HUA

paboThl

JeKTpOHHbIe [ pOBbIE
o6pa3oBaTesIbHbIE PECYPChI

bubauoTteka LHIOK
https://m.edsoo.ru/00ad9ffa

bubaunoreka LIOK
https://m.edsoo.ru/00ada52c
bubaunoTteka LIOK
https://m.edsoo.ru/00ada52c
bubaunoTteka LIOK
https://m.edsoo.ru/00ada342

bubaunoreka LIOK
https://m.edsoo.ru/00ada6bc

bubaunoTteka LIOK
https://m.edsoo.ru/00ada824

bubaunoreka LIOK
https://m.edsoo.ru/00ada96e

bubauoreka LIOK
https://m.edsoo.ru/00adaab8

bubaunoreka LIOK
https://m.edsoo.ru/00adac34
bubaunoreka LIOK
https://m.edsoo.ru/00adaab8

bubsuoTteka [JOK
https://m.edsoo.ru/00adaab9


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

Ne
n/o

62
63
64

65

Bcero KoHTpoJsibHBIE

Tema ypoka
CTeneHb OKUCJIEHUSA 1
OKUCIUTENIBHO-BOCCTAHOBUTE/IbHbIE PEAKIIAU 1
OKHUCIHUTENM U BOCCTAHOBUTEJU 1
KonTposibHas pa6oTta N4 o Teme «CTpoeHue 1

aToMa. XUMUYeCcKasd CBA3b»

Bcero KouTtposbHble [IpakTuueckue H3Y9€HUA

66 PesepBHbIN ypok. 060061eHHUE U CUCTEMATH3AIUSA 1
3HaHUM
67 Pe3epBHbIN ypok. 06061eHUE U CUCTEMATH3AIUSA 1
3HAaHUM
68 PesepBHbIN ypok. 00001IeHNE U CUCTEMATU3ALUSA 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
9 KJIACC
Ne Tema ypoka
n/n
1  Ilepuopuyeckuii 3akoH. [leproaunyeckas cucrema 1
XUMHUYEeCKUX aj1eMeHTOB /. 1. MeHesieeBa
2  3aKOHOMEPHOCTU B U3MEHEHHWH CBOWCTB 1
XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUO/IOB
3  Knaccudukauuss ¥ HOMeHKJIaTypa HEOpraHUueCcKUx 1

BelecCcTB

KosndecTBO 4yacoB

paboThl

4

[IpakTuyeckue H3YIE€HUA

paboThl

KosimyecTBO 4yacoB

paboThl

paboThI

JlaTa

JaTta

JeKTpOHHbIe [ pOBbIE
o6pa3oBaTesIbHbIE PECYPChI

bubauoTteka LHIOK
https://m.edsoo.ru/00adae28
bubauorteka LIOK
https://m.edsoo.ru/00adb076

bubaunoreka LIOK
https://m.edsoo.ru/00adb076

bubaunoreka LIOK
https://m.edsoo.ru/00adb486
bubaunoTteka LHIOK
https://m.edsoo.ru/00adb33c
bubaunoTteka LHIOK
https://m.edsoo.ru/00ad9cb?2

bubaunoreka LIOK
https://m.edsoo.ru/ff0d61c6

JJ1IeKTpOHHbIE IUPpPOBbIE
o6pasoBaTesIbHbIE PECYPChI

bubaunoreka LIOK
https://m.edsoo.ru/00adb59e

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

bubaunoreka LIOK
https://m.edsoo.ru/00adb7e2


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

Ne Tema ypoka KosinyecTBO 4acoB Hata JJIeKTpOHHbIE UPPOBLIE
n/m Bcero KouTtposibHble [IpakTuueckue H3Y9€HHUA 06pasoBaTe/IbHbIE PECYPCEI
paboThI paboThI
4  Bujbl XMMHUYECKOU CBA3U U TUIIBI KPUCTALIUYECKUX Bub6anoTeka LIJOK
peléToK https://m.edsoo.ru/00adbacé
5 KontposbHas pa6ota Nel no Teme «I[loBTOpeHue U 1
yraybjieHre 3HAaHMU OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca»
6  Kinaccudpukanus XuMU4YeCKUX peaKIui 1o Bu6anoTeka LIOK
pa3/IMYHBbIM NIPU3HAKaM https://m.edsoo.ru/00adbcb0
7  TloHATHe 0 CKOPOCTH XMMUYECKOW peaKLUH. bubauoTteka LJOK
[IoHATHE 0 FOMOTEHHbBIX U F€TEPOTE€HHbIX PeaKIUIX https://m.edsoo.ru/00adbe9a
8 [loHATHe 0 XMMHUYECKOM paBHOBeCUHU. PaKTOPHI, bu6siunoTeka [JOK
BJIMSIIOIIME HA CKOPOCTb XUMHUUECKOU peaKIuU U https://m.edsoo.ru/00adc28c
MOJIOXKEHHE XUMHUY€eCKOT0 PAaBHOBECH S
9  OKMCIUTENBHO-BOCCTAHOBUTEJ/IbHBIE PEaKL U1 BbubauoTteka LIOK
https://m.edsoo.ru/00adcade
10 Teopus 371€KTPOJUTUYECKON JUCCOLUALAY. bubaunoTteka LIOK
CusbHbBIE U cy1abble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHble ypaBHeHUd peaKLUU bu6saunoTeka [JOK
https://m.edsoo.ru/00add448
12 XuMHUYeEeCKHEe CBOMCTBA KMCJOT U OCHOBAaHUH B CBETE bubaunoreka LIOK
npeAcTaBJAeHHUHN 06 3JIEKTPOJUTHYECKOUN https://m.edsoo.ru/00add5d8
JIUCCOLIMal U
13 XuMuHYecKHe CBOMCTBA COJiel B CBETE bubauoreka LIOK
npeAcTaBJAeHHUHN 06 3JIEKTPOJUTHYECKON https://m.edsoo.ru/00add8b2
JIUCCOLIAAIU U
14 TloHATHE 0 TUAPOJIU3E CONTEN Bubsinoreka LJOK

https://m.edsoo.ru/00add9d4


https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

Ne Tema ypoka
n/n
15 06061eHHe U cCUCTeMaTHU3al[UsI 3HAaHU N

16 Ilpaxktuyeckas paboTta N2 1. «Pewenue

SKCIIEpUMEHTAJIbHbBIX 3aa4»

17 KoHTposibHas paboTta N°2 o TeMe
«JJIEKTPOJIMTHYECKAA AUccoLMalusl. XUMHUYeCKHe

peaxkL 1M B pacTBOpax»

18 061as xapakTepuCTHKA raJoreHoB. XuMHu4yecKkue

CBOMCTBA Ha MpuMepe XJopa

19 Xnoposogopoa. CosisiHast KUCA0Ta, XUMHAYECKUE

CBOMCTBa, InoJjiydyeHue, ippuMeHeHne

20 [IIpakTnueckasa pab6orta Ne 2 no TeMe «IlosnyyeHue

COJISTHOM KHUCJIOThI, U3yYEeHHUE €€ CBOUCTBY»

21 BbIluKC/IE€HMA 10 yPAaBHEHUSAM XMMUYECKUX pPeaKL UK,

eCJIU OJIUH U3 peareHTOB JlaH B U30bITKE

22 061was xapaKTepUuCcTUKa 3/1eMeHTOB VIA-rpynnbl

23 AnnotponHble MoauduUKanuu cepbl. HaxoxaeHue
cepbl M e€ coeJUHEHUU B Ipupoe. XUMHUUYECKHUe

CBOWCTBA Cepbl

24 CepoBozopoJ, cTpoeHue, prusndeckue u

XUMUYEeCKHe CBOHCTBA

25 Oxcugpl cepol. CepHas KUCI0Ta, GU3UYECKUE U

XHUMHUYeCKHe CBOMCTBA, IIpUMEHEHHe

26 XuUMHYeCKHUe peaKLUH, Jexaljie B 0CHOBe

I[IPOMBIIIJIEHHOT O croco6a IMMoJIy4eHud CepHOﬁ

KoJsinyecTBO 4yacoB JlaTa

Bcero KonTposibHble [lpakTuueckne H3YI€HHA
paboThI paboThI

JeKTpOHHbIe [ pOBbIE
ob6pa3oBaTesIbHbIE PECYpPChl

bubauoTteka LHIOK
https://m.edsoo.ru/00addd12

bubaunorteka LIOK
https://m.edsoo.ru/00addbfa

bubaunoreka LIOK
https://m.edsoo.ru/00addecO

bubaunorteka LIOK
https://m.edsoo.ru/00addfe?2

bubaunoreka LIOK
https://m.edsoo.ru/00ade104
bubaunoreka LIOK
https://m.edsoo.ru/00ade348
bubaunoTteka LIOK
https://m.edsoo.ru/00ade488
bubaunoTteka LHIOK
https://m.edsoo.ru/00ade64a

bubauoreka LIOK
https://m.edsoo.ru/00ade64a

bubaunoreka LIOK
https://m.edsoo.ru/00ade802

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

bubauoTteka LHIOK
https://m.edsoo.ru/00adec8a


https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Ne Tema ypoka KoJsinyecTBO 4acoB Jara JJIEKTpOHHbIE IUPPOBbIE

n/m Bcero KouTtposibHble [IpakTuueckue H3Y9€HHUA 06pasoBaTe/IbHbIE PECYPCEI
paboThI paboThI

KUCJI0ThI. XUMUUYECKOe 3arpsi3HeHUe OKpYKarolen
cpeAbl COeIUHEHUSIMU CEPBI

27 BplyncieHUe MacCOBOU J10JIM BbIXOJa MPOAYKTA 1 bubaunorteka LIOK
peaknu https://m.edsoo.ru/00adec8a
28 061asa xapaKTepyuCcTUKa 371eMeHTOB VA-rpyninbl. 1 bu6saunoTeka [JOK
A30T, pacnpocTpaHeHHe B IpUpo/Jie, Gusnyeckue U https://m.edsoo.ru/00adeea6
XUMHYECKHEe CBOMCTBA
29 Awmmuak, ero dpusruyecKue U XMMUYECKHUe CBOMCTRA, 1 bubaunorteka LIOK
noJiyyeHue U MpUMeHeHHe https://m.edsoo.ru/00adf004
30 [IIpakTnueckas pa6orta Ne 3 no teMe «IlosnyyeHue 1 1 Bubsinoreka LJOK
aMMMaKa, U3yueHHue ero CBOMCTB» https://m.edsoo.ru/00adf180
31 AB30THas KMCJIOTa, €€ pU3nUecKre U XMMHUYeCKHe 1 bubaunoreka LIOK
CBOMCTBA https://m.edsoo.ru/00adf306
32 Hcnosib30BaHUE HUTPATOB U COJIE aMMOHHSA B 1 Bu6auoTeka [JOK
KayeCTBe MUHePaJIbHbIX Y100peHU . XUMHUYeCKoe https://m.edsoo.ru/00adf518
3arpsisHeHUe OKpYKarolel cpe/ibl COeJUHEHUSIMU
asora
33 ®ocdop. Oxcug docdopa (V) u dochopHas kuciaora, 1 Bu6anoTeka [JOK
dusnyecKre U XMuMHUYeCKUe CBOMCTBA, MOJyYeHue https://m.edsoo.ru/00adf68a
34 HcnonbzoBaHue pochaToB B KauecTBe 1 Bu6anoTeka [JOK
MUHepPaJbHBIX YA00peHUN. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
npUpoaHOU cpe bl dochaTamu
35 ¥Yruepon, pacnipocTpaHeHue B npupoje, pusudeckue 1 Bu6anoTeka [JOK
Y XMMHY€eCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcujpbl yriaepoja, ux Guandyeckrve U XuMHU4YecKue 1 Bbu6bsaunoTteka [JOK
CBOMCTBA. JKOJIOTUYECKUE MTPO6IEMBI, CBSI3aHHbIE C https://m.edsoo.ru/00adfebe

okcujioM yriepoga (I1V)


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

Ne Tema ypoka KoJsinyecTBO 4acoB Jara JJIEKTpOHHbIE IUPPOBbIE

n/m Bcero KouTtposibHble [IpakTuueckue H3Y9€HHUA 06pasoBaTe/IbHbIE PECYPCEI
paboThI paboThI
37 YroJsbHas KMCJ0Ta U €€ COJIU 1 bubauoTteka LHIOK
https://m.edsoo.ru/00ae006¢
38 [IIpakTuueckas paborta N2 4 no TeMme "[losryyeHue 1 1 Bub6anoTeka [IOK
yrJaeKucsoro rasa. KauectBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
Kapb6oHaT-uoH"
39 [IlepBoHayYaJ/ibHbIE MOHATHUSA 00 OpraHUYECKUX 1 Bu6anoTeka LIOK
BellleCTBaX KakK 0 COeJIUHEHUSIX YTIepo/a https://m.edsoo.ru/00ae054e
40 KpeMHUU U ero coeiUHEeHUS 1 bubaunorteka LIOK
https://m.edsoo.ru/00ae080a
41 TlpakTuueckas paboTta N2 5. Pemienue 1 1 bu6siunoTeka [JOK
3KCIepUMeHTa/bHbIX 33/1a4 N0 TeMe «BaxkHel11ne https://m.edsoo.ru/00ae0bf2
HeMeTaJlJIbl U UX COeJUHEHUSI»
42 KouTposibHas paboTa N23 no TeMe «BaxkHelne 1 1 BbubauoTteka LIOK
HeMeTaJlJIbl U UX COeTUHEHUST» https://m.edsoo.ru/00ae0e18
43 O6ujas xapaKTepUCTUKA XMMUYECKUX 371EMEHTOB — 1 BbubauoTteka LIOK
MeTaJlJI0B. MeTaslinyecKkasi CBSI3b U MeTaslJIndecKast https://m.edsoo.ru/00ae103e
KpHUCTa/IniecKas peméTka. Pusndyeckue CBOWCTBA
MeTaJlJIOB
44 XuMH4YeCKHe CBOMCTBA METAJIJIOB. 1 bu6siunoTeka [JOK
JJIEKTPOXUMHUYECKU N Pl HANIPSPKEHU U MeTaJlJIOB https://m.edsoo.ru/00ael1156
45 O6uiue cnoco6bl NosydyeHus MeTas10B. CrJiaBbl. 1 Bu6sinoreka LJOK
BbrurciieHUs1 10 ypaBHEHUSM XUMUYECKUX PEAKIUH, https://m.edsoo.ru/00ael1156
eCJIU OJIUH U3 PeareHTOB COAEPXKUT MPUMECH
46 IloHdaTue 0 KOppO3UU METAJIOB 1 BubauoTteka LLOK
https://m.edsoo.ru/00ae1278
47 1lleso4yHble MeTaJabl 1 bubauoTteka LHIOK

https://m.edsoo.ru/00ae14b2


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

Ne
n/n

48
49
50

51
52

53
54
55
56
57
58

59

60

Tema ypoka

OKCI/IﬂbI U TUAPOKCUAbI HATPHUA U KaJIUA

[lles1ouHO3eMebHbIE METAJJIbI — KaJbIMU U MarHuu

BarkHelIIMe coeJUHEHUS KaJIbLUs

06061IeHHEe U cMCTEMaTHU3aL1sd 3HaHUH
JKEcTKocTb BOAIbI M CIIOCOOKBI €€ YCTpaHEeHHUSs

[IpakTHyeckas paboTta N2 6 no Teme "XKécTkocThb
BO/Ibl U METO/Ibl €€ yCTpaHEeHUs"

ANIOMUHUHA
AmdoTepHbIe CBOMCTBA OKCHUA U TUAPOKCHAA
Keneso

OKcuabl, THAPOKCU/BI U coH xesie3a (1) v xxesie3a
(111)

0600611eHMe U cCHUCTEMaTH3alA 3HaHUH
[IpakTHyeckas paboTta N2 7. PemieHue

SKCIIEpUMEHTAJIbHbIX 3a/1d4 I10 TeEMe «BakHenmue
METaJIJIbl U UX COEJUHEHHUA»

BbIuurciieHUA 110 YpaBHEHUAM XUMHUYIECKHUX pea}cunﬁ,

€CJIM OJVH U3 peareHToB JdH B HM30bITKE UJIU

KosndecTBO 4yacoB

paboThl

Bcero KonTposibHble [lpakTuueckne H3YI€HHA

paboThl

JeKTpOHHbIe [ pOBbIE
ob6pa3oBaTesIbHbIE PECYpPChl

bubauoTteka LHIOK
https://m.edsoo.ru/00ae14b2
bubaunorteka LIOK
https://m.edsoo.ru/00ae15e8

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

bubaunoreka LIOK
https://m.edsoo.ru/00ae1886
bubanoTteka LHIOK
https://m.edsoo.ru/00aelae8
bubaunoTteka LIOK
https://m.edsoo.ru/00aelc64

bubaunoreka LIOK
https://m.edsoo.ru/00aelc64

bubaunoreka LIOK
https://m.edsoo.ru/00ae1d86
bubaunoreka LIOK
https://m.edsoo.ru/00ae35e6

bubaunoreka LIOK
https://m.edsoo.ru/00ae3de8

bubaunoreka LIOK
https://m.edsoo.ru/00ael1750


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
https://m.edsoo.ru/00ae1750

Ne Tema ypoka KoJsinyecTBO 4acoB Jara JJIEKTpOHHbIE IUPPOBbIE

n/m Bcero KouTtposibHble [IpakTuueckue H3Y9€HHUA 06pasoBaTe/IbHbIE PECYPCEI
paboThI paboThI

COJIEP>KUT MpUMeCH. BbrurcieHUs MaccoBOM 101U
BbIX0/1a IPOAYKTA peaKIUU

61 O006o06IEeHNe U cCUCTeMaTHU3alusl 3HaHUH 1
62 KoHTposibHas pabota Ne4 no Teme «BaxkHeiue 1 1
MeTaJlJIbl ¥ UX COeIUHEHUS»
63 BelecTBa U MaTepUasbl B MOBCEJHEBHOM XXKU3HU 1 bubauoreka LIOK
yeJi0BeKa https://m.edsoo.ru/00ae3f50
64 XuMuyeckoe 3arpsi3aHeHHe OKpy Karollel cpebl 1 bu6saunoTeka [JOK
https://m.edsoo.ru/00ae4270
65 PoJib XUMHHU B pellieHUH 9K0JIOTHYeCKUX PobieM 1 BbubauoTteka LIOK
https://m.edsoo.ru/00ae4270
66 Pe3sepBHbIN ypok. 06001 eHMEe U cUCTEMaTHU3aL U 1 BbubauoTteka LIOK
3HaHUH https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIN ypok. 0606111eHME U CHCTEMATHU3aLUSA 1 bu6saunoTeka [JOK
3HaHUH https://m.edsoo.ru/00adb33c
68 Pe3sepBHbIN ypok. 0606111eHME U CHCTeMaTHU3aLUSA 1 bu6saunoTeka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECNEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Xumwst, 8 kimace/ ['abpuensta O.C., Octpoymos WN.T'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

Xumws, 9 xknace/ ['abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

tabnuubl: [lepuonnueckas cucrema xumMuueckux snemeHToB . . Menpeneena,
Ta0JMIa pACTBOPUMOCTH, ANEKTPOXUMUYECKUN P HANPSIKEHHUS METAJIJIOB

METOINYECKHE MATEPHUAJIBI J1JIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BEIii-ypOBEHD. -
Peanuzanus tpedoBanuii ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUs.
MeTtoaudeckoe nocooue s yaureis.pdf

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCBI CETHA
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация

