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INOACHUTEJIbHASA 3AIIMCKA

[Tporpamma Mo XMMUM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTaBIE€HA Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHS OCHOBHON 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacraBienHo B ®I'OC OO0, a takxke Ha ocHOBe (eaepalibHONW pabodei mpo-
rpaMMBbI BOCIIUTAHHS U C YUETOM KOHIICTILIMH MPETIOIaBaHus Kypca IMmpeaMeTa «XuMus» B 00pazoBa-
TeJIbHBIX opranuzanusax Poccuiickoit @eneparuu.

[TporpamMma 1Mo XMMUM AaeT MPEACTABICHUE O IENAX, OOILIYI0 CTPATEruio 00yUeHHsI, BOCIIH-
TaHUs U Pa3BUTUS OOyUYaIOLIMXCS, KOTOPbIE UCIIONB3YIOT XMMUUYECKHUI ITpeMET, yCTaHABIUBAET 00s1-
3aTeNbHOE MPEIMETHOE COMEpKaHUe, 00ECIEUNBACT PACHpEAeICHUE €r0 M0 KJIaccaM U CTPYKTYpPHU-
pOBaHUe 110 pasjenaM 1 TeMaM, IPOrpaMMbl 10 XUMUH, ONPEAEIseT KOJTMUECTBEHHbIE U Kaue CTBEH-
HbIE XapaKTEPUCTUKHU, IPEATIONATaEMYIO IIOCIEA0BATENILHOCTh U3YUEHUSI XMMUHU C YUETOM MEKIIPEI-
METHBIX U BHYTPUIIPEAMETHBIX JIEMEHTOB, JIOTUKH YYE€OHBIX IIPOLIECCOB, BO3PACTHBIX Py 00y4a-
IOLIMXCSI, OTIPEIENIIeT BOSMOKHOCTH MpEeIMeTa I pean3aiy TpeOOBaHUH K pe3ynbTaraM, OCHOB-
Hble 00pazoBaTelbHbIe IPOrpaMMbl Ha YpOBHE 0a30BOro 0o11ero o0pa3oBaHusl, a Takke TpeOOBaHUS
K pe3ynbTaraMm o0yueHusi. XUMHUs Ha YpOBHE LieJiel U3ydeHUsl [TpeIMeTa U OCHOBHBIX BUJIOB y4eOHO-
[I03HABATENLHON EATEIbHOCTH 00Y4aOLIerocs 0 OCBOSHUIO COJIEPKaHMs Kypca.

3HaHUe CIyXHUTeNed Mupa st (GOPMHUPOBAHUS MHUPOBO33PEHUSI 00YYaIOLIETOCs, €ro Mpe-
CTaBJICHUI O MaTepHaIbHOM €JMHCTBE MUPA, IJIaBHAsI POJIb KOTOPOTrO 3aK/I04aeTcsi B GOPMUPOBAHUU
XUMHUYECKHUX MPEJCTABICHUN O B3aUMOIIPEBPAILEHUAX SHEPTUU U O 3EMHBIX TeJaX B IPUPOJIE, O Y-
TAX pelIeHus npo0ieM, CBA3aHHBIX C Pa3BUTHEM YEJIOBEYECTBA — YHEPIETUUECKON, SJHEPIreTUYECKO,
HHEPreTHYECKON M OCHOBHOM 0€30MacHOCThIO, MPOOIEMaMH 3APaBOOX PAHEHHUSL.

N3yuenne xumuu:

o0ecriedeHrne BO3MOXHOCTEH ISl CaMOpa3BUTHS U KYJIBTYpBI IMYHOCTH, €€ 00meil u QyHk-
LUOHAIBHOIO (hOPMUPOBAHUS TPAMOTHOCTH;

BHOCHT BKJIa/l B HABBIKH MBIIJIEHUS! U TBOPUYECKUE CIIOCOOHOCTH 00YYaroIINXCsl, HABBIKH MX
CaMOCTOSITENIbHON Y4eOHOM JIeTeTbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEI0BAaTEIbCKUX YMEHUH, He-
00XOJMMBIX KaK B IOBCETHEBHOM KU3HHU, TaK U B MPOPECCUOHATILHOM e TENbHOCTH;

3HAKOMCTBO CO CHEIU(PHUKON HayyHOrO MBIIUICHUS, 3aKJIaJbIBAIOIIEe OCHOBBI L[EJIOCTHOTO
B3IJIsAJ1a HA €JUHCTBO MPUPOJIBI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAllOM

B Pa3BUTUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YJarOIUXCS;

cojieiicTBre pOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHbIM 3HAHUSAM, K
IPUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIAJ] B 3KOJOIMUYECKOE 00pa30BaHNE O0YyUaIOIIUXCS.

OTu HanpaBiieHUs! B 00yUYE€HUU XMMHUH NPUBOJAT K clieln(UKe colepkaHusl yueOHOro npe-
MeTa, KOTOPBIH ABJISAETCS NENarorMu4ecKy aalTHPOBAaHHBIM OTPaKEHUEM HaAIIPABIICHUS HAYKH XUMHU
Ha OIpE/IEJICHHOM 3Talle €€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111er0 00pa3oBaHMsl, OPMEHTUPOBAHHBIM Ha OCBOEHHE
o0y4aronMMH, COOTBETCTBYET CHCTEME NMEPBOHAYAJIbHBIX MOHATUN XUMHH, OCHOBaM HeOpraHu4e-
CKOM XMMMH U HEKOTOPBIM BaKHBIM MOHATHSIM OpPraHU4ECKON XUMUU.

CrpykTypa copep:KaHHs IPOTrPaMMBbI 110 XUMUHU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO J0-
cTyna K ee uzyueHuto. Conep:kaHue COCTOMT U3 CUCTEM MOHITHM XMMUYECKUX IEMEHTOB U CUCTEM
BEIIECTB, a TAK)KE MOHATUN XUMHUYECKOTro pexkuma. O0ecneunBaTh 3TH CUCTEMBI CTPYKTYpPHO Opra-
HU30BaHBI 110 IPUHIIMITY TOCJIE0BATEILHOTO PAa3BUTHUS 3HAHUI Ha OCHOBE TEOPETHUUECKUX ITPEICTAB-
JIEHUW Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepuogmueckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHBIE 3aKOHBI XUMHH;

— YUYEHHS O CTPOEHUU aTOMa ¥ MEJIMLIMHCKON CBS3H;

— IlpencraBnenuit 00 3MEKTPOIUTUUECKON JUCCOLMAIIMH BEIIECTB B pacTBOpaXx.

TeopeTnueckue 3HaHUS,, OCHOBAaHHbIE HA AMIIMPUUYECKHU MOTYYCHHBIX U OCMBICICHHBIX (aK-
Tax, Pa3BUBAIOTCS MOCTEIIEHHO OT OJHOI0 YPOBHs K Ipoueaype, pyHKIuoHupoBaHUEe QYHKIUN 00b-
SICHEHUS M IPOIrHO3UPOBAHMsI CBOMCTB, CBOMCTB M BOBMOXKHOCTEH IMTPAKTUUECKOT0 NPUMEHEHHUS U 10-
Jy4eHUs U3y4aeMbIX BEILECTB.



OcBoeHue Mporpamm Mo XUMHH CIIOCOOCTBYET (POPMUPOBAHHIO MPEICTABICHUHA O pu3mnye-
CKUX pe3yJbTarax HayuHbIX KApTHUH MHpA B JIOTUKE €€ CUCTEMHON MPUPO/IbI, IEHHOCTHOTO OTHOIIIE-
HUS K HAyYHOMY 3HAHHMIO U METOJIaM MO3HAHUS B Hayke. M3ydeHue XMMuu IpOUCXOAUT C MPUBJICUE-
HHUEM 3HAaHUM U3 paHee U3YYECHHBIX Hay4YHBIX IpeameToB: «Okpyxaromuii Mupy», «buomorus. 5—7
KJ1accel» U «Pusuka. 7 Kiacey.

[Tpu n3ydyeHun XUMUU IPOUCXOIAT 3HAHUS OCHOB MEIMIIMHCKOM HAyKH KakK B 00JIaCTH COBpe-
MEHHOT'O €CTECTBO3HAHMS, MPAKTUUECKON JESITEIIbHOCTH YEJIOBEKA, TaK U B KaueCTBE OJHOU U3 CO-
CTaBJIAIOIINUX MUPOBOH KyibTypbl. OCHOBHAs 3a/1a4a MpeAMETa COCTOUT B HEMPEPHIBHOW cHCTEME
YKOHOMHYECKOTO 3HAHUS — (DYHJAMEHTAIBHBIX (DaKTOB, 00BSICHEHUH, TEOPUU B TEOPETUICCKUX TT0-
JIOKEHHM, JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOT0 XapaKkTepa, sI3bIKOBOM HayKH, B OOLICHHUH C
OOBIYHBIMH METOIAMHU TIO3HAHMSI TP U3yUeHUH (PU3UUECKUX U (PU3HMUECKHUX MPUHITUIIOB, B PA3BUTUU
Y pa3BUTHH [103HABATENIbHBIX YMEHUN U WX NMPUMEHEHHH B y4eOHO-NIO3HABATEIbHOU U y4eOHO-HC-
CJIEJIOBATENIbCKOM IeATEILHOCTH, BEIPA0OTKE MPABUII OXPaHbI BEIIECTB C BEIICCTBAMH B TIOBCETHEB-
HOW >KU3HU.

[Ipu u3yueHnu XMMUM Ha yPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs BaKHOE 3HAUCHHUE TTPHO0-
pely Takue 1eNH, Kak:

— TpeOyeT MHTEUIEKTyalIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHMIO, COTPYIHU-
YEeCTBY, CAMOCTOSATEIIbHOMY IPUHATHUIO PEIIEHUH, CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIO-
HIUMCS YCIIOBUSIM JKU3HU;

— KauecTBO O0Y4YEeHHS Ha CUCTEMATUUYECKOe MPUOOIIEHNE 00YHAIOIIUXCSI K CAMOCTOSITENIbHOM
MMO3HABATEILHOU JCSATSILHOCTH, CTAaHAAPTHBIM METOIUKAM TO3HAHUS, (POPMUPOBAHUIO HAIPABIICH-
HOTO MOTHBA U Pa3BUTHUIO CIOCOOHOCTEN K XUMHUH;

— obecrieyeHre yCiaoBUi, BKIOUEHHUE 00yueHus: B 00yueHHe pa3sHOOOpa3HOM e TeIbHOCTH,
MO3HAHUS U CAaMOIIO3HAHUS, KJIFOUEBbIE HABBIKH (KIIFOUEBBIX KOMIIETEHIUIT ), 00IIeYeIoBeueCcKOe 3Ha-
YEHUE I Pa3INYHBIX BUJIOB JACSITEIHHOCTH;

— MOAAEPKUBAECT OOIIYI0 (PYHKIIMOHATBHYIO U €CTECTBEHHO-HAYYHYIO TPAMOTHOCTh, B TOM
YHUCJie YMEHUN OOBSICHATD U aHAJIU3UPOBATH MPOOJIEMbI OKPYKAIOIIETO MHUPA, UCIIOJIb3Ysl 3HAHUS U
OTIBIT, MMOJTYYECHHBIE MPU U3YYEHUU XUMUHU, TPUMEHSAThH UX MPHU 00ecrieueHuH MpoOIeM B MOBCEIHEB-
HOM KM3HU U TPYIOBOM 1E€ATEIBHOCTH;

— OTHOUIEHHE K YYalllUMCsl TYMAHUCTUYECKUX OTHOIICHHM, TOHUMaHUE [IEHHOCTEH, HayYHbIX
3HaHUH JUIs pa3pabOTKH IKOJOTUUECKUX MPHUHIIUIIOB TTOBEACHUS B OBITY U TPYIOBOM ACSITEIBHOCTH
B LIEJISIX COXPAHEHMS MX 310POBbS U OKPYKAOUIEH IPUPOTHON CPEJIbl;

— pa3BUTHE MOTUBAIIMH K O0YYEHHUI0, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE (POPMUPOBAHUS OOIIIEUETOBEYECKUX IEHHOCTEH, MOJTOTOBKH K OCO3HAHHOMY BBIOOPY MPO-
(buss ¥ HaPaBJICHHOCTH JATbHEHIIIETO O0yUYEeHUSI.

OcobennocTu oT0Opa M aganTanuu y4e0HOr0 MaTepraa o XuM1u

OO0yuenue yueOHOMY TIpeIMeTy « XUMUsD CTPOUTCS Ha CO3/IaHUH ONITUMAJIBHBIX YCIIOBUM JIJIst
YCBOGHHUS TIporpaMMHOro marepuana odydatomumucs ¢ 3[1P. bonbioe BHIMaHME yeneHO 0TOOpyY
y4eOHOTO MaTrepuajia B COOTBETCTBUM C MPHUHIIUIIOM JOCTYIHOCTH TPH COXPAaHEHHH OOIIETOo
6azoBoro ypoBHs. OH MO cofepXkaHHIO W 00BeMy amanThpoBaH Ans oOydatomuxcs ¢ 3[1P B
COOTBETCTBHH C UX 0COOBIMHU 00pa30BaTeIbHBIMU MOTPEOHOCTSIMH.

Bonbiioe 3HadueHue Ui MOMHOIEHHOTO YCBOGHMsI y4eOHOTO Marepualia UMeeT oropa Ha
MEXITPEIMETHBIC CBSI3M BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TAKUMHU YI€OHBIMU TpeIMETaMU
kak «leorpadus», «Dusukay, «buonorusy». Ilo3Bonsis paccMarpuBaTh OJUH U TOT K€ Y4eOHBIN
MaTepual C pa3HbIX TOYEK 3PEHHS, MEKIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €ro JydIIeMy
OCMBICJICHHIO, 00JIee MPOYHOMY 3aKPETICHUIO TOMyYEeHHBIX 3HAHUHN U MPAKTUYECKUX YMEHUU.

B cBs3m ¢ ocoOeHHOCTSAMHM TIOBEACHHS W JesITeNbHOCTH, oOy4atomuxcsi ¢ 3[IP
(pacTOPMOXKEHHOCTh, HEOPTaHM30BAHHOCTh) HA NPAKTHUYECKUX paboTax BEOETCS CTPOXKANIINN
KOHTPOJIb COOJTIOZCHMSI TPABUJI TEXHUKH 0€30IaCHOCTH B XMMHUECKOM KaOUHETE.

Buablr  pgesareqabHocTM  oOyuarommxca ¢ 3IIP, oOycioBiaeHHble  0coObBIMM
o0pa3oBare/IbHbIMH  MOTPEOHOCTAMH M o0ecneYMBAKOIIME OCMBICJCHHOE OCBOCHHE
coiep:KaHNM 00Pa30BAHUA MO NMpeAMeTy «XUMHUD)



Conepxanue BUIOB JesTenbHOCTH oOyyaromuxcs ¢ 3[IP Ha ypokax XUMUM ONpenenseTcss ux
0COObIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. [lomumo mmmpoko ucnonbdyembix B GOIT OO0
00ImIKX JUIS BceX 00y4aroImuXxcsi BUAOB ACATEIbHOCTH YCUIICHBI BU/BI IEITELHOCTH, CIICU(pHYHBIC
JUIS TAHHOW KaTeropuu OOydaroIIUXcsl, /Ui 0OecledeHHs] OCMBICIEHHOTO OCBOCHHUS CONEp>KaHUs
00pa30BaHUs IO MPEAMETY:

yCUJIEHUE MPEAMETHO-IPAKTUYECKON JAeSITeIbHOCTH C aKTUBU3AIIMENH CEHCOPHBIX CUCTEM;

YyepeI0BaHuE BHJIOB JICATEILHOCTH, 3a/ICHCTBYIONIUX PA3TUYHbIE CEHCOPHBIE CUCTEMBIL;

OCBOEHHE MaTepuasa ¢ OOpOi Ha allTOPUTM;

«TIOIIATOBOCTh» B M3YYEHUH Marepuasa; HCIOJIb30BaHHE JONOJIHUTEIBHOW BU3yaIbHOM
omopsI (TJIaHBI, 00PA3ITbl, CXEMBbI, IIIA0JIOHBI, OTIOPHBIC TAOJIHIIBI).

Temartuueckast 1 TepMUHOJIOTHYECKas Jiekcuka coorBeTcTByeT @OIT OO0.

Jns oOywaromuxcsi ¢ 3[IP cyiiecTBeHHBIMU SIBISIFOTCSI MIPUEMBbl PabOThl C JIEKCHUECKUM
Marepuaiom 1o npeamery. [IpoBoaurcs cnenmanbHast paboTa 1Mo BBEICHUIO B aKTUBHBIN CIIOBaph
0o0yJarommxcsi COOTBETCTBYIOIIEH TEPMHHOJOTMHU. M3yuyaemMble TEpMUHBI BBOAATCA Ha
MIOJIICEHCOPHOW OCHOBE, 00sI3aTebHa BU3YaJIbHAS MTOIJIEPKKA, AITOPUTMBI PA0OTHI C OTIPE/ICIICHUEM,
OTIOPHBIE CXEMBI JJIs aKTyaJu3allii TePMUHOJIOTHH.

CneuuajbHble YCJI0BHA 00y4eHHs

Oco0enHoCTH Opranu3anun 00pa3oBaTeJbLHOIO NMpouecca

CrenuanbHas opraiuzaius paboThl B KIacce:

— HaJIWYUE UHIUBUIYATbHBIX MPABUI TS yUAIIUXCS,;

— HCHOJb30BaHKHE HEBEPOATbHBIX CPEACTB OOILECHNUS, HAOMUHAIOIIUX O JAHHBIX MMPaBUIIAX;

—  HCIOJIB30BAaHUE MOOLIPEHUH /ISl yYaIuXcsl, KOTOPBIE BHIITOTHSIOT IIPABHJIA;

— OIICHKA OPraHM3allH KJIACCa B COOTBETCTBUU C HYXJIaMH YJaIHXCS;

— OJIM30CTh YUEHUKOB K YUHUTEIIIO;

— HaJIWYHE B KJIacce AOMOJHUTENbHBIX MaTepuaoB (KapaHallei, KHUT);

— COXpaHEHHE JJOCTAaTOYHOTO MPOCTPAHCTBA MEXKIY TAPTAMU;

— pacrmpenerneHue yJ9anuxcs Mo napam JJisl BBITOTHEHUS IPOSKTOB M 3aJaHH;

— TpeIOoCTaBIIEHUE yUalTUMCs MpaBa MOKUHYThH KIACC U YEIUHUTHCA B TaK Ha3bIBAEMOM «Oe3omac-
HOM MECTe», KOTJla 3TOro TpeOyIoT 00CTOSTENbCTBA;

— WTHOPHPOBAaHUE HE3HAUNTEILHBIX IMOBEICHUECKUX HAPYIICHHIA;

— pa3paboTka Mep BMEILIATEJIbCTBA B ClIydae HEAOMYCTUMOTO MOBEACHUSI, KOTOPOE SIBISIETCS HE-
peIHAMEPEHHBIM.

Yuer paboTocnocobHOCTH U 0coOeHHOCTeH neuxoduznyeckoro paspuTus odyyatomuxces ¢ OB3:

— 3aMEIJIEHHOCTb TeMIla 00yUYEeHHUS;

—  YIOPOIIEHHE CTPYKTYPHl YIeOHOTO Marepraia B COOTBETCTBUH C CUXO()U3NIECKUMH BO3MOKHO-
CTSIMU yYCHHKA;

— palMoHaJIbHas TO3UPOBKA HA YPOKE COJlEepKaHHsl yueOHOTo Marepuara,

— apoOsieHre OOJBIIIOTO 3aJaHus Ha ATAIlbI,

— TI03TalHOE pa3zbsICHEHHE 3a/1ay;

— TIOCIIeI0BATENbHOE BHIIIOJHEHHUE 3TANOB 3a/IaHUS C KOHTPOJIEM/CaMOKOHTPOJIEM Ka)/10T0 3Tara;

—  OCYHIIECTBIICHHE IOBTOPHOCTH IpH 00YYCHNHU Ha BCEX ATAIaxX U 3BEHBSIX yPOKa;

— TIOBTOPEHHE YYAIIUMCSI HHCTPYKIIUH K BBITIOJTHEHUIO 33/1aHUS;

— TPenoCTaBJICHUE JOTIOHUTEIIEHOTO BPEMEHH ISl C/1a4 JIOMAITHETO 3a/1aHus;

— COKpAIleHHbIE 3aJaHHsI, HAIIPaBJICHHbIC HA YCBOCHHUE KITFOUEBBIX TTOHATHI;

— COKpAIIeHHbIE TECThI, HAIIPaBJICHHBIE HA OTPAOOTKY MpaBONUCaHUs padoThI;

— TperoCTaBJeHUE JOTOIHUTEIILHOTO BPEMEHH IS 3aBEPILICHUS 3aJaHHS;

— BBINOJIHCHUE JUKTAHTOB B WHAMBUAYAJILHOM PEXHME;, MaKCUMalbHas OMOpa Ha YyBCTBEHHBIN
OIBIT peOeHKa, 4TO0 00YCIOBIEHO KOHKPETHOCTHIO MBIIIICHUSI PEOCHKA;

— MakcHMallbHas OMopa Ha MPaKTUYECKYIO JIeSTEIIbHOCTh U OMBIT YYEHHKA; onopa Ha OoJee pas3-
BHUTBIE CTOCOOHOCTH peOCHKa.

OXpaHUTEJILHBIA PEKUM:




— CO3/IaHHE KJIMMaTa MCUXO0JIOTHYeCKOro koM(popTa;

—  OpeaynpexaeHue NCUX0PHU3UISCKUX MEPErpy30K;

— BBEJICHHE JIOCTATOYHOU MPOIODKUTEIBHOCTH TIepeMeH (He MeHee 10 MUHYT MeXIy YpOKaMH H
20 MHHYT IOCJIE TPETHETO YPOKa, MPOBEACHUE JMHAMHYECKOTO Yaca);

— ocoboe oopMiIeHHE KIIACCHBIX KOMHAT, KOTOPOE JOJDKHO YUUTBHIBATh CHICHIM(DHUKY BOCIPUATHS U
paboTtocnocobHocTH oOy4aromuxcst ¢ OB3).

OO11ee KOTMYECTBO YacOB, OTBEACHHOE JJIS U3YUYCHUS XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi, cocrapisieT 136 yacoB: B 8 kimacce — 68 vacoB (2 yaca B Hemeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIIO).



COAEPKAHHUE YYEBHOI'O IPEAMETA «XUMMS»

8 KJIACC

IlepBoHayaibHbIe XUMHYECKHE MIOHSITHS

[Ipenmer xumun. Ponp XMMuH B )KM3HU Y€I0BEKA. XUMUA B CUCTEME HayK. Tena u BelecTna.
®du3nyYecKue CBOMCTBAa BEHIECTB. ArperarHoe cocTosiHue BeniecTB. [lpemiokeHne o Meromax
no3Hanus B xumuu. Yucteie BemecTBa u cMecu. CriocoObl pa3esieHus: cMece

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIeMEHTbl. CHMBOJIBI 3JIEMEHTAPHBIX 3JIEMEHTOB.
[IpocThie U cinoX)HBIE BElIEeCTBA. ATOMHO-MOJIEKY/ISIPHOE YUCHUE.

Xumuueckas hopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTasa BeiiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIIbHASI MOJIEKYIIsipHas Mmacca. MaccoBast
JIOJISI XUMHUYECKOT'0 AJIEMEHTA B COCTMHECHUIX.

KonnuectBo BemecrBa. Monb. Mossipas macca. B3auMocCBs3b KOJIMYECTBA, MACChl U YUCTIa
CTPYKTYPHBIX BellecTB. Pacuérsl no ¢popmynam pe3ynbraTos.

du3nuecKkue M MEXaHWYECKHE SBIICHMUsS. XHUMHUYECKash PEaKius U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI Macc BellecTB. Xumuueckne ypaBHeHus. Kiaccupukanus 3KOHOMHUYECKOTO
BO3CHCTBHSI (COCTUHEHUS, PA3JIOKEHIS, 3aMCHBI, 0OMEHA).

XUMHYEeCKHH DKCIIEPUMEHT

- (usuveckue uccnenoBanus (MIaBJICHUE BOCKA, TasHUE JIbJIa, pAaCTUPaHUE caxapa B CTYIIKE,
KHUIICHUE W KOHACHCAIUs BOJbl) U XUMUUYECKHE MTPOLIeCChl (TOpEeHUE CBEYEH, TPOKAITMBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM),

- ompeneseHne, HaOMOACHUE U ONMCAaHUE MPU3HAKOB MPOTEKAHUSI XMMUUYECKOTO BEIIECTBA
(pa3noKeHHE BEIIECTB, CEPHBIX KHCJIOT, B3aUMOACHCTBHE C XJIOPHIOM Oapusi, pas3IoKCHHE
runpokcuja menn) (II) mpu HarpeBanuu, B3auMonencTBUE xkese3a ¢ pactBopoM Teepaoi menu (11),

- crnoco0 pasfeneHusi cMeceil: ¢ MarHurta, (QUIBTPOBaHWE, BBIIAPUBAHUE, IUCTUILISAINSA,
xpomarorpadusi, IpoBeeHNE OYUCTKH MTOBAPEHHOM COJIH,

- HaOIoJIeHWe U OINHMCAaHUE PEe3yAbTaTOB IMPOBENEHUS OMbITa, WLUTIOCTPUPYIOIIETO 3aKOH
MAacCCHI,

- CO3JIaHKEe MOJIeNIel MOJIEKYIT (I1apOCTEPKHEBBIX ).

Baskneiiiue npeacTaBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx - cmech razoB. CocraB Bo3nyxa. Kuciopon - ameMeHT M NpOCTOE BEIIECTBO.
Haxoxnenue kucinopofa B mpupoje, GpU3MUecKue U XUMUYECKHE CBOMCTBA (peakLuu TOpeHHs).
Oxcuppl. [lpumenenune kuciaopoga. CrocoObl TOMy4eHHs KHCIOopoda B J1abopaTopuu U
IpoMBIIITIEHHOCTH. KpyroBopor kucinopona B mpupoae. O30H - auloTponHas MoAuQHKanus
KHCIIOpO/Ia.

TeruoBolt >(PQPEeKT XUMHUECKOH peaklUuu, TEPMOXUMHUECKUE YpaBHEHHUS, O5K30- U
SHAOTEpPMUYECKHE peakuuu. TOIIMBO: yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCHWICHHE
MApHUKOBOTO 3P eKTa, pa3pylIeHne 030HOBOTO CJIOSL.

Bonopon - anement u npocroe BeectBo. Haxoxnenue Bogopoza B npupoae, Gpusnueckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI MOTYUYECHHUSI.

Kucnors! u conu.

Monsipablit 00bEM Ta30B. PacyeTsl Mo XUMHYECKUM YPaBHEHUSIM.

®usnueckue cBoicTBa BOAbl. Boma kak pactBoputens. PactBopel. Haceimennesle u
HEHACBILIEHHBIE PACTBOPBL. Pacmeopumocms eeujecmé 6 6ode’. MaccoBass 10Ns BElIeCTBA B
pacTtBope. XUMHUYECKHUE CBOMCTBA BOJIBI.

OcHoBanus. Ponb pacTBOpOB B IpUpOJIE U B KU3HU YenoBeka. KpyroBopoT Boabl B IpUPOJIE.
3arpsi3HEHUE OKpyKarolen cpenbl Boa. OXpaHa U OYMCTKA BOJIBI.

! KprI/IBOM 0003HaueH y‘le6HLII>i Mmarepual, KOTOpLIﬁ U3y4acTCs, HO HC BBIHOCUTCA Ha MPOMECKYTOUHYIO U UTOTOBYIO
aTTCCTaluIo.

Knaccudukanus neopranumdeckux coeauHeHuil. Oxcunbl. Knaccudukamus OKCHIOB:



coseoOpasyrome (OCHOBHBIE, KUCIOTHbBIE, aM(pOTepHbIe) U Hecoaeobpasyrone. Homenknarypa
OKCUJIOB (MEXIyHapoJqHas M TpHuBHaibHas). Du3Mueckue W XMMUYECKHE CBOMCTBAa OKCHIOB.
[Tomy4yenue okcuaoB.

OcHoBanust. Knaccudpukanuss OCHOBaHMM: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
HomeHnkiiatypa ocHOBaHU# (MeX1yHapoAHas U TpuBUaiIbHAas ). Ousnueckue 1 XUMHUYECKHE CBOWCTBA
ocHoBaHMH. [ToydyeHre ocCHOBaHUM.

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kuciaor. Ousnveckne M XUMHYECKHUE
cBoiicTBa KUCIOT. Pan akruBHocTH MetaiuioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenknarypa coseii. @u3ndeckue u XuMudeckue cBoiictsa coneil. [lonyuenue coneil.

I'eHeTHuecKas CBsI3b MEXAY KJIacCaMH HEOPraHUYECKUX COCAMHEHU.

XHUMHWYECKUN IKCIIEPUMEHT:

- KQUECTBEHHOE OIPEEICHUE COAEPIKAaHUS KHCIOPOAA B BO3/IYXE;

- IOJIy4YeHue, coOnpanue, pacro3HaBaHUE U U3yUYE€HUE CBOMCTB KUCIOPO/Ia;

- HaOIoeHUe B3aUMOJEHCTBHS BEIECTB C KHUCIOPOIOM U YCIOBHS BO3HMKHOBEHHS MU
IIpEeKpalleHus TopeHus (moxapa);

- O3HAKOMJIEHHE ¢ O0pasllaMi OKCHJOB M ONMCAaHUE MX CBOMCTB; MOJy4YEeHUE, COOUpaHue,
pacrno3HaBaHHE U U3yYEHUE CBOMCTB BOJOPOJA (TOPEHHUE);

- B3auMmojeiictBue Bojgopopa ¢ okcugomM wmeau  (II) (Bo3MokHO —HcHoOIB30BaHUE
BHJIEOMATEPUAJIOB);

- HaOroIeHne 00Pa3LioB BELIECTB KOJIUYECTBOM 1 MOJIb;

- UCCIIEIOBaHNE 0COOEHHOCTEH paCTBOPEHUS BEIIECTB C PA3IMYHON paCTBOPUMOCTEIO;

- IPUTOTOBJIEHUE PACTBOPOB C OINPEIEIIEHHOW MacCcOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

- B3aMMOJICHCTBUE BOJbI C METaJIaMU (HaTpUEM U KajlbLiMeM) (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB);

- OMpeJieNIeHNe PaCTBOPOB KUCIIOT U IIEI0YEH ¢ TTOMOIIBIO HHINKATOPOB;

- UCclleIoBaHNEe 00pa3lloB HEOPraHWYECKUX BEIECTB Pa3IMUHBIX KJIACCOB;

- HaOJI0ICHNE U3MEHEHUS! OKPAaCKU MHIMKAaTOPOB B PACTBOPAX KUCIIOT U LIEJIOUEH;

- n3yueHue B3aumojeiicTBus okcunaa meau (II) ¢ pacTBopoM cepHON KHCIIOTBI, KHCIOT C
MeTaJUIaMH, PEaKIUI HEUTpaIu3alny;

- IOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaJlIa APYTUM U3 pacTBOpa

COJIN;
- pelIeHue 3KCHEpPUMEHTANbHBIX 3ajad Mo TeMe «BakHelilne Kiacchl HEOPraHMYECKUX
COEIUHEHUN .

Ilepuoauyecknii 3akoH u Ilepuoanyeckas cucreMa XumMu4eckux iemenTos JI.U.
MenpgeneeBa. Ctpoenue aToM0B. XuMHu4eckas CBsi3b. OKHCIUTENbHO-
BOCCTAHOBHUTE/IbHbIE PEAKLIUH.

[TepBble MOMBITKH KJIACCU(PHUKALMN XUMHUYECKHUX 3J1eMEHTOB. [IoHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (ILIEJOYHbIE U IIETOYHO3EMEIbHbIE METAJUIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHbIE OKCUBI M THIPOKCHUIBI.

ITepunonmuecknii 3akoH. [lepnoguyeckas cucrema xumudeckux anemeHToB (.M. Menneneesa.
Kopotkonepuoanas u anmuHHonepuoHast popmsl [leproanueckoit cUCTEMbl XUMHUYECKUX HJIEMEHTOB
J. 1. MenneneeBa. Ilepuoasl u rpynmsl. OU3NYECKU CMBICT MOPSAIKOBOTO HOMEPA, HOMEPOB
[IEPUOJIa U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oronsl. DnexkTpoHsl. CTpoeHUE 21MEKTPOHHBIX
o0osouek aToMoB MepBbIX 20 xumMuyeckux semenToB [lepuonuueckoii cucremsl .M. Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTAa IO ero mnojoxkeHuto B Ilepmommueckoit cucreme [[.U.
Menpeneesa.

3aKOHOMEPHOCTH M3MECHEHHs PaJuyca aTOMOB XUMHUYECKUX DIEMEHTOB, METAUINYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [lepruognyeckoi CuCTEMbl XUMHUUECKHUX IIEMEHTOB IS
pa3BuTus Hayku U npaktuku. (.M. Menzenees - ydeHbll U IPaKJaHUH.



Xumuueckas CBS3b. KoBanenTtnas (monsipHas u HENoJIsIpHast) CBSA3b.
DIeKTPOOTPULIATEILHOCTh XUMHUUECKHX AJIeMEHTOB. FloHHAsI CBA3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakuuu. [Iporiecchl OKHCIeHUS 1
BoccTaHOBNIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUN SKCIIEPUMEHT:

- U3y4eHue o0pa3loB BEIlIeCTB METANIOB M HEMETAJUIOB;

- B3aMMOJICHCTBHE THAPOKCH/IA IMHKA C PACTBOPAMH KHCJIOT U IETI0YeH;

- TPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX
peakiuil (ropeHue, peakiuy pa3ioKeHusl, COCAMHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPHU N3y4EeHUH XMMHHU B 8 KJIacce OCYIIECTBISETCS MO-
CPEICTBOM HCIOJIb30BaHUS KaK €CTECTBEHHO-HAYUYHbBIX OHATUMN, TaK U MOHITHH, SBISIOIIMXCS CH-
CTEMHBIMU JIJIS1 JIETKHUX BEIIECTB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ure ecTeCTBeHHO-HaY4YHbIC TIOHATHS: HayuHble (aKThl, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CHHTE3, KJIaCCU(PHKAIN, TEPHOANIHOCTh, HAOIIOAEHUE, YKCIIEPUMEHT, MOJICIIUPOBAaHUE, U3MEpe-
HUE, MOJIEIIb, SIBJICHHE.

dwusmKa: MaTepus, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKIIUJ, U30TOIBI, PAJHOAKTHB-
HOCTb, MOJIEKYJIA, CPEIHUIN 3apsij, BEUIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHHE BEIECTBa, ras,
¢du3nveckas BeIWYNHA, BEIMYNHA H3MEPEHHsI, KOCMOC, TUTaHeTa, 3BE3/1b1, CoNHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadust: armocdepa, runpocdepa, MoIe3HbIC UCKOMIAEMbIe, TOPHBIE TIOPOJIBI, ITOJIC3HBIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJTIACC

BemecTBo M XuMHUYecKasi peakuus

ITepnognueckuit 3akoH. [lepuognyeckas cucreMa xumudyeckux amemeHToB /.M. Menneneesa.

Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUUECKUX JIEMEHTOB MEPBBIX
TpeX NEPUOIOB, KallMsl, KAIbLUA U UX COCAUHEHUN B COOTBETCTBHUM C ITOJIOKEHHUEM DJJIEMEHTOB B
[Iepnonnueckoil cucTemMe U CTpPOEHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOU CBSI3H.

Tumnbl KpPUCTAIMYECKUX PEIIETOK, XapaKTEPU3YIOIIUE CBOWCTBA BEIIECTB MO THIY
KPUCTAJUIMYECKON PELIETKU U BUY XUMUUYECKOU CBSA3H.

Knaccudukanus u HOMEHKIIaTypa HEOPTaHMYECKHUX BEIIECTB. XHMMHYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COEAUHEHUM, TeHETUYECKas CBA3b
HEOPraHWYECKUX BEILECTB.

Knaccudukanus XUMHUUECKUX peaKIUil MO pa3iNyHbIM MpU3HAKaM (MO0 YKCIY U COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3(PQEKTY, M0 M3MEHEHHUIO CTETICHEH OKUCIICHHS
XUMHUYECKHX JI€MEHTOB, IO OOPaTUMOCTH, 110 YYaCTHIO Karaau3aropa). K30- H SHIOTEPMHUUECKHE
peaKIUM, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTie o ckopocTu xuMHYeckoil peakmuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [lonamue o 2omo2eHnblx u cemepozennvix peakyusx. [lonamue o kamanusze.

Ilonamue o xumuueckom pagnogecuu. Paxmopvl, eruAlOWUEe HA CKOPOCMb XUMUUECKOU
peaxkyuu u noI0HCeHUe XUMU4eCKO20 paHOBECUSL.

OKHCTUTENbHO-BOCCTAHOBUTENLHBIE  PEAKIUU, OJIEKTPOHHBIN OallaHC OKUCIUTEIhHO-
BOCCTAHOBHUTENIbHON peakuuu. COCTaBI€HUE YPAaBHEHUM OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakiuii ¢ KCTOIb30BaHUEM METO/Ia DIIEKTPOHHOTO OaaHca.

Teopusi 3IEKTPOIUTUUECKOW TUCCOLNUAIMU. IIEKTPOJUTHI W HEINEKTPONUTHI. KarhoHsbl,
aHUOHBL. MeXaHU3M JHMCCOLMALUU BEIIECTB C Pa3IMUYHBIMU BUAAMH XUMHUYECKOW cBsizu. CTeneHb
nucconuanui. CHIbHbIE U c1a0ble SIEeKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBHS HPOTEKAHUS peakiuii MOHHOrO oOMEHa, TOJHbIE U
COKpaIllCHHbIE HOHHBIE YPaBHEHHUS PEaKIIUI.

CBoiicTBa KHCIIOT, OCHOBAaHUH M COJIEH B CBETE€ MPEACTABICHUN 00 SIEKTPOIUTHUECKON



nucconuanuu. KayecTBeHHbIE peaKkIiMi Ha HOHBI.

Tonamue o eudponusze conet.

XUMHUYECKUN SKCIIEPUMEHT:

- O3HAKOMJIEHHE C MOZENIAMHM KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYEeCKHUX BEUIECTB -
METaJIOB ¥ HEMETaJIOB (TpaduTa v aamasa), CJI0KHBIX BEIIECTB (XJI0pUaa HATPHUS);

- UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW PEaKIMK OT BO3IECUCTBUS PA3IHYHBIX
(bakTopoB;

- HCCIIEOBAHUE HJIEKTPOIIPOBOJHOCTH PACTBOPOB BEUIECTB, MPOLECCA JUCCOLMALUN KUCIIOT,
niesoueil u cosell (BO3MOKHO UCIOIb30BaHUE BUIEOMATEPUATIOB);

- IPOBEJICHUE OMBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKU MTPOTEKAHUS PEAKIM HOHHOTO 0OMeHa
(oOpa3oBanue ocajka, BbIICICHUE Ta3a, 00pa30BaHKE BOBI); ONBITOB, WILTFOCTPUPYIOIIUX MTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakiiuu pas3ioKeHus, COSIUHEHHUS);

- pacro3HaBaHNWE HEOPraHMYECKUX BELIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKLUI HA MOHBI;
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4.

HemeTta/ibl M X COeJHHEHUS

OO61as xapakTepuCcTHUKa rajoreHoB. OCOOEHHOCTU CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucneHus. CtpoeHne M (pu3MUECKUEe CBOMCTBA IMPOCTBHIX BELIECTB - TajloOreHoB. XHUMHUYECKHE
CBOICTBa Ha MpUMeEpE XJIopa (B3aUMOEUCTBUE C METAJUIAMU, HEMETAJIJIAMU, LLEJI04YaMu ).

Xnopoogopon. CoinsiHast KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJy4eHHE, HpPUMEHEHHUE.
JleiicTBHE XJI0pa U XJIOPOBOJOPO/Ia HAa OPraHu3M desloBeKka. BaskHelme XIopusl U UX HaX0XKJCHHUE
B IIPUPOJIE.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHMSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHue M (U3MYECKHE CBOICTBAa MPOCTBHIX BEILECTB -
KHCIIOPOJa U cephl. AJIITIOTPONHbBIE MOAU(PHUKALIMHI KUCIOPOAA U cepbl. XUMHUYECKHUE CBOICTBA CEPHI.

CepoBonopos, cTpoeHue, pusnueckue 1 XMMUYeCKUe CBOMCTRA.

Oxcupl cepbl Kak IPeICTaBUTENN KUCIOTHBIX OKCHIOB.

Cepnas kuciora, pu3nyecKkue 1 XMMHUYECKUE CBOMCTBA (00IIMe Kak MpeACTaBUTENs Kilacca
KHCIIOT U crienuduyeckre). XUMUYECKHE PEeaKkIiy, JeKallie B OCHOBE IPOMBIIUIEHHOTO crioco0a
IIOJIy4EHUS CEPHOM KUCIIOTHI. [IpruMeHenune cepHoit KUcioThl. Cou CEpHOM KMCIIOTHI, KAU€CTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxaeHue cepsl W €€ coeAMHEHUN B TMpupoae. XUMHYECKOE
3arpsiI3HEHUE OKPYKAIOILEH Cpebl COEAMHEHUSIMU CEPBI (KUCIOTHBIE JOXK AN, 3arPsA3HEHNE BO31yXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEOTBPAILICHHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHMsI. A30T, paclipocTpaHeHHEe B pUpoe, PU3NUEeCKHEe U XUMUYECKUE
cBoiictBa. KpyroBopor a3ora B Ipupoze.

AmMmuak, ero (U3MYECKHEe W XHUMHYECKHE CBOWCTBA, TMOJydeHHEe W TNpuMeHeHue. Conu
aMMOHMSI, X (U3MUECKHE U XUMHUYECKHUE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peakiys Ha HOHBI
aMMOHHSI.

A30THasi KHCJIOTa, €€ TOoJyuyeHHue, (PU3MYecKue M XMMHUYECKHEe CBOICTBa (00mIue Kak
MIpeJICTaBUTEINS Klacca KUCIOT U crnennduueckue). Vcrnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yIOOpeHUH. XUMHUECKOE 3arps3HeHHE OKPY KaloIlel cpeibl COeTMHEHUSMU
a30Ta (KUCIOTHBIE OXKAU, 3arpsI3HEHHE BO3yXa, MOYBbI U BOJIOEMOB).

®ocop, amtorponnsie Moaupukanuu docdopa, ¢puznUeckre U XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u docdhopHas kuciaora, pU3NYecKue U XMMHUUYECKHE CBOMCTBA, MOJy4EHUE.
Hcnonb3oBanue pocaroB B kKauecTBE MUHEPATBHBIX YI0OpEHUIA.

O6mass xapakrepuctuka s1eMeHTOB [VA-rpynnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHW OKHCICHHA. YIIEpO[, aJUIOTPOIHbIE MOAW(DUKAIUNH, PACIPOCTPAHEHHE B
npupoze, puznueckue 1 XUMHIECKUe CBoMCTBa. Ancopomus. KpyroBopot yriiepona B mpupoe.

Oxcunpl yrepoaa, ux Gpu3nveckre 1 XMuMHUUeCKre CBOMCTBA, IEHCTBUE Ha )KUBbIE OPraHU3MBbI,
MOJIYYeHUE M TPUMEHEHUE. DKOJIOTHYEeCKHe MpoOJIeMBbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV);
TUIOTE3a TIO0ABHOTO MOTETUICHUS KITMMAaTa; MapHUKOBBIA 3 (HEeKT.



VYronpHas kuciaoTa U €€ CoiMHM, UX (U3NYECKHEe M XUMHUYECKUE CBOICTBA, MOJydECHHE H
npuMmeHenue. KauecTBeHHas peakuus Ha KapOoHaT-voHBI. Mcrnosnb3oBaHue KapOOHATOB B OBITY,
MEAMLMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHauangbHble MOHATHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHMSIX YIIeponaa
(MetaH, 3TaH, TWIEH, alleTUJIEH, 3TaHOJ, NIMLEPHUH, YKCYCHAsI KUCIIOTA).

[TpupoaHble MCTOYHUKHU YIIEBOAOPOAOB (yrojib, MPUPOAHBIN ra3, He(dTh), MPOAYKTHI HX
nepepaboTku (OEH3HH), KX POJIb B OBITY U TPOMBIIIUICHHOCTH.

[TonsiTe 0 GMONOrMYECKH Ba)KHBIX BEILIECTBAaX: jKUpax, Oelikax, yrieBoAax — U UX POJId B
KU3HU YEJIOBEKa.

MamepuanvHoe eOUHCMB0 Op2aHU4ecKUX U HeOP2aHU4eCKUX cOeOUHeHU.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOWCTBA, TIOJyuY€HHE U NPUMEHEHHE.
Coenunenus kpemHus B mpupoje. Oomue npeacrasieHuss 00 okcuae kpemuus (IV) u kpeMHHEBOM
kucioTe. CHIIMKATHI, MX UCIIOJIB30BaHUE B OBITY, METUIIMHE, IIPOMBIIUICHHOCTH.

Baoicnetiwuue  cmpoumenvuvie mamepuanvl. Kepamukd, CMeK10, YemeHm, OemoH,
arcenesobemon. I[lpobnemvl  06e30nACHO20  UCNONBL30BAHUS  CMPOUMENbHLIX ~ MAMEPUAIos 8
NOBCEOHEeBHO HCUSHU.

XUMHUYECKUN SKCIIEPUMEHT:

- U3y4eHue o0pa3oB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI;

- MPOBEICHUE KAYeCTBEHHBIX PEAKIUH Ha XJIOPUI-MOHBI W HAOMIOAEHHE TPU3HAKOB HX
MIPOTEKAHUS;

- OTIBITHI, OTpaXKaroIue (PU3NIECKUe U XUMHUYECKUE CBOMCTBA TAJIOTEHOB M UX COEIWHEHHN
(BO3MOXKHO MCTIOIB30BAHUE BUIEOMATEPUATIOB);

- O3HAKOMJICHHE C 00pa3aMu XJIOPHI0B (TaJIOTCHH/IOB); 03HAKOMJICHHE ¢ 00pa3iiaMu Cepbl U
e€ coeIMHEeHUAMHU (BO3MOXHO MCIOJIb30BaHUE BHIEOMATEPUATIOB);

- HaOIro/IeHue mpolecca oO0yIIIMBaHUs caxapa Moj AeWCTBUEM KOHIIEHTPUPOBAHHOMN CEpHOMI
KHUCJIOTBl; H3y4eHHE XUMHUYECKHX CBOMCTB pa30aBI€HHOM CepHOM KHCIOTHI, NpPOBEICHHE
KaueCTBEHHOM peaklMM Ha Cylb(}aT-uoH U HaOIIoieHNe IPU3HAKa €€ MPOTEKaHMUs;

- 03HaKOMJIEHHE ¢ (PU3NYECKHMHU CBOMCTBaMHM a30Ta, hocdopa 1 UX COeUHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX yI0OpEHHUI;

- IoJy4YeHue, coOupaHue, pacrno3HaBaHUe U U3yuYe€HUE CBOMCTB aMMHaKa;

- TpOBEJIEHHWE KAaueCTBEHHBIX peakUuid Ha HMOH aMMOHHUS U (¢ocdaT-MOH U H3Y4YEHHE
MIPU3HAKOB UX MPOTEKAHUS,

- B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeEIbI0 (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPUAIIOB);

- U3y4YEHHE MOJIeNIel KPUCTAINIMYECKUX PEIIETOK anMasa, rpadura, QyiaepeHa;

- O3HAaKOMJIEHHUE C MPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM
1 yCTPOMCTBOM IPOTUBOIa3a;

- IOJIy4YeHue, coOupaHue, pacro3HaBaHUe U U3yUYE€HUE CBOMCTB YITIEKUCIIOTO rasa;

- IPOBEICHHE KaueCTBEHHBIX PEaKIINil Ha KapOOHAT- U CUJIMKAT-UOHBI M U3yYEHUE TIPU3HAKOB
WX TIPOTEKaHUS;

- O3HAKOMJIEHHUE C MPOAYKIMEW CHIIMKATHON MTPOMBIIIJIEHHOCTH;

- pelIeHNe KCIIEpUMEHTANIBHBIX 33134 110 TeMe «BaxkHeire HeMeTauIbl U UX COETUHEHUS».

MeTaJjibl M MX COeTUHEHNS

OO0m1as xapakTepuCTHKa XUMHYECKUX 3JIEMEHTOB - METAJUIOB HA OCHOBAHUH HMX TIOJIOKEHHUS B
[Tepuognueckon cucreme XxuMuueckux aneMeHToB /.M. MenzaeneeBa u CTpoOeHUs aTOMOB.

Ctpoenue MetaiuioB. Metajuinueckasi CBA3b U METAJUNIMYECKAs] KPUCTALUIMYECKAs pPeIIETKA.
DNEKTPOXUMUYECKUN PsIT HAIPSYKEHUI METAILIOB.

duznvecKre 1 XMMUYECKHE CBONCTBA METAJIIOB.

OO6111e crnocoObl MoTy4YeHUs] METAIJIOB.

[ToHsiTHE O KOPPO3HH METAILIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT KOPPO3HH.

CmnaBbl  (CTasb, YYryH, [IIOPQJIOMHHHMMA, OpoOH3a) M HUX TNpUMEHEHHEe B OBITY U
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MIPOMBIIIUIEHHOCTH.

[I{erounbie MeTauibl: ojoxxeHue B [lepuonnueckoit cucreme xumuaeckux 3nemeHTos /1. W.
MemneneeBa; CTpOEHUE WX aTOMOB; HaXOXJieHUE B mpupozae. Pu3nyeckue 1 XMuMUYECKUE CBOMCTBA
(Ha mpUMepe HATPUSI M KaJIHS ).

Okcuabl M TUAPOKCHIBI Harpus U Kanusg. [IpuMeHeHHe IIeIOYHBIX METaUIOB M HX
COCTUHEHUH.

II{esrouHO3E€MENBHBIE METAUIBI MATHUM M KaJIBLIMNA: ITOJIoKeHue B llepruogudeckon cucreme
xumuyeckux avemeHTtoB JI. M. MeHpaeneeBa; CTpO€HHME HMX arOMOB; HAXOXKJEHHUE B MPUPOE.
DU3NYECKUE U XUMUYECKHE CBOMCTBA MATHUS U KAJIbIUS.

Baxxueiimue coequHeHus Kajablus (OKCHII, TUAPOKCH, conn). KECTKOCTh BOABI U CIIOCOOBI
€€ yCTpaHEeHHUs.

Amomunuil: nonoxenue B Ilepuonmyeckoil cucreme Xxumuueckux saemeHToB /Jl. M.
MenneneeBa; cTpoeHue aroma; HaxokJeHue B mpuponae. Puznyeckue U XUMUYECKHE CBOWCTBA
amoMuHus. AM(pOTEpHBIE CBOIICTBA OKCUIA U THAPOKCH]IA ATFOMHHHSL.

JKeneszo: nonoxxenue B Ilepuogudeckoit cucreme xumuyeckux memeHTos 1.1, Menneneesa;
CTPOEHHE aTOMa; HAXOXKJAEHUE B pupozae. Pusndeckrne 1 XUMUYECKUE CBOMCTBA Kee3a.

Oxcuppl, rugpokcusl U conu xenesa (II) u sxenesa (11I), ux cocras, cBoMCTBa U MOITY4YEHUE.

XHUMHUYECKUN IKCTIEPUMEHT:

- 03HAKOMJICHHE ¢ 00pa3IlaMy METAJIJIOB U CIUIABOB, UX (PH3UYECKIMH CBOHCTBAMU;

- U3y4eHHUE Pe3yIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO UCIIOIF30BAaHUE BUICOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCUCTBHUSI OKCHIA KalbIMsl W HAaTPUS C BOAOM (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMAaTEPUAJIOB);

- MCCJICIOBAaHHNE CBOMCTB KE€CTKOM BOJHI;

- HCCIIeZIOBaHUE TMIpollecca TOPEHHUs kene3a B KUciaopoie (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB);

- UCCJIeJIOBaHNE TIPU3HAKOB MPOTEKAHMSI KAY€CTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJblIHs,
anmoMuHMs, LuHKa, xene3a(ll) u xeneza(1ll), menu(Il));

- HaOIOJICHWE M OIMUCAaHUE MPOIIECCOB OKPAIIUBAHUS TJIAMEHU HOHAMHU HATpHSs, Kalusi U
KaJIbIIHsl (BO3MOYKHO MCTIOJIb30BaHUE BUIEOMATEPHAIIOB);

- hccienoBanre aM()OTEPHBIX CBOMCTB TMAPOKCH 1A ATFOMUHHUS U THAPOKCHU/IA ITMHKA;

- pelIeHue YKCIEePUMEHTATBHBIX 3a/1a4 10 TeMe «BakxHeHIne MeTaibl M UX COSTUHEHUS.

XuMHS U OKPYKAIOLIAS CpeAa

HoBsble marepuansl ¥ TEXHOJIOTHH. BemecTsa u marepuasl B TOBCEAHEBHOM )KU3HU YEJIOBEKA.

XuMUS U 300POBbE.

besomnacHoe ncmonb30BaHNe BEIIECTB U XUMUYECKUX PEAKIUi B OBITY.

IlepBass momoib OpH XUMHUYECKHUX OXKOrax M OTpaBieHUSX. OCHOBBI HKOJIOTHYECKOU
TPaMOTHOCTH.

XUMHUYECKOe 3arps3HEHNEe OKpYKaromend cpeapl (MpeaesbHasi JAOMyCTUMAas KOHIEHTpAIus
BeriecTB - [1/1K). Ponb xumun B perieHnn SKOIOTHYECKUX TPOoOIeM.

[IpupoaHbIe MCTOUYHUKH YIIIEBOAOPOAOB (YTroib, MPUPOMHBIN Ta3, HEDTH), MPOAYKTHI UX
nepepaboTKU, UX POJb B OBITY U MMPOMBIIIJICHHOCTH.

XUMHUYECKUN SKCITEPUMEHT:

- U3y4eHue o0pa3IoB MaTepPHaIOB (CTEKIIO, CIUIaBBl METAIJIOB, MTOJIMMEPHBIE MaTEPHAIIBI).
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IINIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJ/IBTATBI OCBOEHUA
YUYEBHOTI'O ITPEIMETA «XUMMHUSA»

JImdHOCTHBIE pE3yNabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00Iero obpazoBaHus
JOCTUTAIOTCS B XO/I€ OOyYeHUS] XUMUU B €IUHCTBE Y4eOHON M BOCIUTATEILHOHN JEATEILHOCTH B
COOTBETCTBUH C TPATUIUOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TPHHITHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH TIOBEICHHUS M CIOCOOCTBYIOT
IpoLeccaM caMONO3HaHUs, CAMOPA3BUTHS U COIIMATIN3ALINN 00YyUaOIUXCsl.

JIMYHOCTHBIE pE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMI U PACIIUPEHUE OIIbITA S TEIILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

IEHHOCTHOTO OTHOIICHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HACJIEIUIO, TIOHMMAaHUsl 3HAYCHMS] XUMHYECKOW HAayKd B JKM3HHM COBPEMEHHOTO OOIlecTBa,
CIIOCOOHOCTH BJIQJICTh JIOCTOBEPHOW HWHQOpPMAIMEH O TEPEIOBBIX JOCTHKCHHUSX WU OTKPBITHUSIX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H 00I1eCTBA;

2) rpa;kIaHCKOT0 BOCTIMTAHUSA:

MPEACTABJICHUSI O COIMAIBHBIX HOPMAax W TMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIETEHTHOCTHM B OOILIECTBEHHO IIOJIE3HOH, YydeOHO-
HCCIIEI0BATENIbCKOM, TBOPYECKON M APYrHMX BHUAAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHM [ESATEIbHOCTH MpPH BHINOTHEHUHM Y4YeOHBIX, MO3HABATENbHBIX 3a7ay, BBIOJIHEHUU
XUMHUYECKUX HKCIIEPUMEHTOB, CO3[JaHUN YUYE€OHBIX MPOEKTOB, CTPEMJICHHS] K B3aUMOMOHUMAHUIO U
B3aMMOIIOMOIIH B MPOIIeCcCe ITON Y4eOHOI AesITeNbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE TIOBEJICHUE
Y TIOCTYIIKM CBOMX TOBApPHILEH C MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIE/ICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUpPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE W  XUMUYECKOHM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKM M COCTABJISIFOIIHME OCHOBY JJISt
MOHUMAaHUSI CYIIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIBI, B3AUMOCBSI3IX UEJIOBEKA C IPUPOTHOM CPEOi, O PO XUMHUHU B TIOZHAHUH ITUX
3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HANPAaBJICHHBICE HA TIOJyYE€HHWE HOBBIX 3HAHUM IO XUMHH,
HeoOxomuMble 11 OOBSICHEHUS HAOMIOaeMBbIX TMPOLIECCOB U SIBICHUI, TO3HABATEIbHOM,
MH()OPMAIIMOHHON M YUTATENBCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHOU PabOTHI C
y4eOHBIMA TEKCTaMHU, CIPABOYHON JUTEPATYpOM, JOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYECHHIO M TIO3HAHHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIIENOBATENbCKON NIEATEIhbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH ¥ YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

4) popmMupoBaHUS KYJILTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 JKU3HH, OCO3HAHHE TIOCIEICTBUNA W HEMPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss ajKoroJyisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJICHUS TIPaBHII
0€30MMacHOCTH MPH OOPAICHIH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U peabHOMN KH3HH;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YYCHHIO MPOodeccHil U Tpylaa pa3indHOTO Poja, YBAKECHHE K
TPYIY U Pe3yJIbTaTaM TPYIOBOH NEATETLHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS TIPEIMETHBIX
3HAHUU TI0 XUMUH, OCO3HAHHBIN BRIOOP HHIMBUYaTbHOU TPAEKTOPHH MPOAOKEHUS 00pa30BaHMs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX HMHTEPECOB U
MOTpeOHOCTEH, YCHEemHON TPodeCCHOHATBHONW NEATEIHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTB aJalTUPOBATHCS B MPO(eCcCHOHAIBHOI cpejie;

6) PK0JIOrMYeCKOro BOCIINTAHHUA:
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HKOJIOTHYECKH 11€7eCO00pa3HOe OTHOILICHHE K MPHUPOJE KaK MCTOUYHMKY XU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMSA, NOHMMAHHUE IIEHHOCTU 3/10pOBOro M Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HAHNE
LIEHHOCTH COOJIIO/IEHHs MTPpaBU 0€30MaCHOrO MOBEJEHUSA IPU paboTe ¢ BEIIeCTBAMM, a TAKXKE B
CUTYyalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHMS, [10JIydyaeMble IIPU U3YYEHUU XUMHUH, U1 PEeLIeHUs 3a/ad,
CBA3aHHBIX C OKPY’KAIOILEH IIPUPOJHOMN CPENOH, IS IIOBBILICHUS YPOBHS dKOJIOTHYECKOU KYJIBTYPBI,
OCO3HaHMA INI00AIBHOTO XapaKTepa SKOJIOIMYECKUX IPoOJIeM M MyTed UX peleHHs MOCPEACTBOM
METOJ0B XUMUH, 3KOJIOTMYECKOI0 MBIIUICHHS, YMEHUS PYKOBOACTBOBAaTbCA UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATDI

B cocraBe MmeranmpeaMETHBIX pe3ydbTaTOB BBIACISAIOT 3HAUYMMBIC s (POPMHUPOBAHUS
MHPOBO33pPCHUS OOILICHAYYHbIC MOHATHUS (3aKOH, TEOpHs, NPUHIMI, TUIOTE3a, (aKT, CUCTEMA,
IpoIece, SKCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHUM M3 3THX MPEIMETOB (POPMHUPOBATH MPENCTABICHUE O
[EJIOCTHOW HAay4YHOW KapTUHE MHpa, W YHUBEpCAIbHBIE Y4eOHbIC ACUCTBUS (TIO3HABATEIBLHBIC,
KOMMYHUKATHBHBIC, DEryJSTHBHBIE), KOTOpbIE 00eCneYnBaloT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHON JEATEIbHOCTH.

IMo3naBaTe/IbHBbIE YHUBEPCAJIbHBIE YUeOHbIE TeliCTBUS

Ba3oBble 1oruveckue aeicTBUA:

YMEHHS HCIIOIb30BaTh IPHUEMBI JIOTHYECKOTO MBIIIUICHHS TIPH OCBOCHUH 3HAHUI: PACKPHIBATH
CMBICII XUMUYECKUX MOHATUH (BBIICIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIMBATH B3AaUMOCBSI3b C
APYTHMH TIOHATHUSIMH), UCIIOJIB30BATh TOHITHUS U OOBSCHEHUS OTHCNIBHBIX (DAKTOB M SIBJICHUM,
BBIOMPATh OCHOBAHMSA W KPUTEPHH JUI KIAaCCHU()UKAIMU XWMHUYECKHX BEUIECTB W XHMHUYECKUX
peakiMii, yCTaHaBIMBATh MPUUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY O0bEKTaMHU H3Y4EHUS, CTPOUTH
JIOTHUYECKUE pacCyXIeHHus (MHIYKTHBHBIC, ACTYKTUBHBIC, II0 AaHAJOTHH), JIeNaTh BBIBOABI WU
3aKJIIOYCHHUS;

yYMEHHE TMPHUMEHATh B TPOIECCEe TMO3HAHUS MOHATHSA (TPEJAMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIIOJIb3yeMble B XHMHH, NPEoOpa3oOBbIBaTh IIHUPOKO
MPUMEHSIEMbIE B XUMHH MOJICIIbHBIC TPEICTABICHUS — XWMHYECKHH 3HAK (CHMBOJ 3JEMEHTA),
XUMHYecKas GopMyJia U ypaBHEHUE XUMUYECKOH peakliiy — IPU peIIeHUuH y4eOHO-T03HaBaTEIbHbIX
3ajad, ¢ y9€TOM 3THUX MOJEIBHBIX MPEACTABICHUN BBIABIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC
MPU3HAKY U3Y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB M XUMHUECKUX PEAKLUH, BBIBIATH OOIINE
3aKOHOMEPHOCTH, MPHYNHHO-CIICICTBEHHBIE CBSI3M M TPOTUBOPEYHs B M3y4aeMbIX IPOIECCax U
SIBJICHUSX.

Ba3oBbie ucciiefoBarebcKue 1eicTBUSA:

YMEHHUE UCIIOIb30BaTh MOCTABICHHBIE BOPOCH! B KAYECTBE MHCTPYMEHTA MIO3HAHUS, a TAKXKE
B Ka4eCTBE OCHOBBI JJIsI (HOPMHUPOBAHHS THUITOTE3HI MO TPOBEPKE MPABMIIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMU;

nproOpeTeHne OmbITa MO IJIAHWPOBAHUIO, OPTaHU3alMM ¥ TIPOBEICHHIO YYCHUYECKHX
HKCHEPUMEHTOB, YMEHUE HAONI0JATh 3a XOJOM IpOIIecca, CaMOCTOSATENLHO MPOrHO3UPOBATh €ro
pe3yabTar, (GOopMyIHpoBaTh OOOOMIEHWS W BBIBOJIBI MO pE3yJibTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAaHMSI, COCTABIIATh OTYET O MPOJIETAHHON padoTe.

Pabora ¢ undopmaumeii:

yMEHHUE BBIOMpaTh, AaHATU3UPOBATH U UHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUAOB U
dbopM TpesncTaBIeHUS, MONy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIISIpHAS JHTEpaTypa
XMUMHYECKOTO COJIEpXKAaHMs, CIIPAaBOYHbIE IMOCOOMs, pecypchl MHTepHeTa), KPUTUUYECKU OIICHUBAThH
POTHBOPEUYNBYIO M HEOCTOBEPHYIO HH(POPMALHNIO;

YMEHHUE MPUMEHSTH Pa3InYHble METO/bI U 3alPOCHl IPU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOJUMBIX JJISI BHIIIOJHEHUS y4eOHBIX M MTO3HABATEIBHBIX 3a7ad
OTpeNIeIEHHOTO THUMAa, NpuoOpeTeHHe OmbITa B 00JacTH MCHOJIb30BaHUS HH(POPMALMOHHO-
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KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIAQJICHUE KYJIbTYpOH AaKTUBHOTO HCIIOJIb30BAHUS Pa3IHMYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMalbHYIO (OpMy MpencTaBiIeHUs
nH(pOpMAllUM W WLUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JUarpaMMaMu,
apyrumu hopmMamu rpadyuKy U UX KOMOMHAITUSMU;

YMEHHE HCIOIb30BaTh U aHATU3UPOBATh B Ipolecce y4yeOHOW M HCCIIe0BATENbCKOM
NesITeIbHOCTH UH(POPMALIHIO O BIUSHUH MPOMBIIIEHHOCTH, CEJIbCKOT0 X035ICTBAa U TPAaHCIIOPTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpEJIbI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1elCTBUSA:

YMEHHSI 33/1aBaTh BOMPOCHI (B X0JI¢ qUaJIoTa U (WJIK) TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOn
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATh NIOJyYEHHBIE PE3YIbTaThl I0O3HABATEILHOM AEATEIbHOCTU B YCTHBIX U
MMCbMEHHBIX TEKCTaX; AeNaTh IPE3CHTAINIO PE3YIbTAaTOB BHIMOIHEHUSI XUMUYECKOT0 IKCIIEPUMEHTA
(;1aGopaTtopHOro OmbITa, 1a00paTOPHON PAaOOTHI MO HMCCIEIOBAHUIO CBOMCTB BEHIECTB, YIEOHOTO
MIPOCKTA);

YMEHMsI y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HABATEIbHOW U
UCCIIEIOBATENLCKOM JESTEbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yuéTa O0IIMX
UHTEPECOB W COrJacOBaHUA MO3ULUN (0OCYXAEHUS, OOMEH MHEHMSIMH, «MO3TOBbIE ILTYPMBI»,
KOOpJMHAIIMS COBMECTHBIX JIEHCTBUI, ONpe/ieJIeHHe KPUTEPHEB MO OIEHKE Ka4eCTBA BBITOIHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOSITENIbHO OMNPENENATh LIeNN JEATENbHOCTH, IUIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
3¢ (heKTHBHBIC CTIOCOOBI PEIICHUS YUCOHBIX M TIO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIBHO COCTABIISTh
WIH KOPPEKTHPOBATh MPEIJIOKEHHBIN alrOpUTM JIEHCTBUI MpU BHIMNOIHEHUH 3a/laHUil C Yy4€TOM
MOJIyYEHUs HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLHUsAX, OLIEHHWBATh
COOTBETCTBHE MOJTYYSHHOTO Pe3yabTaTa 3asiBICHHON 1IeNT, YMEHHE UCIIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHH.

INPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB [0 OCBOEHHUIO 0053aTENbHOTO COJAEpIKaHUs,
YCTQHOBJIEHHOTO JIaHHOM  (enepanbHOl  pabouyeil  mporpamMMmol, BBIIENSAIOT:  OCBOCHHBIE
00yJaroImuMUCs HayyHble 3HAHHsI, yMEHUS U CIIOCOOBI eCTBUH, crieudruecKue i MpeIMeTHOM
o0nactu «XUMHS», BUIBl JIEATEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIIpETalluy,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUIX.

K kxoHmy oOy4yenus B 8 kJiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

. PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUUECKHI
JNIEMEHT, IPOCTOE BEIECTBO, CIO0XKHOE BELIECTBO, CMeCh (OJHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTh, OTHOCHTENIbHAs aTOMHasi W MOJIEKYJISIpHAas Macca, KOJWYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBast J10JI1 XMMUYECKOT0 3JIEMEHTAa B CO€AMHEHUH, MOJISIPHBIN 00BEM, OKCHUI,
KHCIIOTa, OCHOBaHUE, COJIb, AIEKTPOOTPUIATEILHOCT, CTENIEHb OKMCIEHUS, XUMUYECKasl peakius,
KJaccu(uKalusl peakiuid: peakluy COCIMHEHUs, PEaKLUU pa3oKeHUs, Peakluu 3aMelleHus,
peakuuu oOMeHa, K30- M SHAOTEPMUUYECKUE PEaKIMU, TEIIOBOW A(peKT peakuuu, SApo aroma,
AJIEKTPOHHBIN CJIOM aToma, aToOMHas OpOHMTajb, PaAMyC aToMa, XUMHYECKas CBs3b, MOJIIpHAs U
HEMnoJisipHasi KOBaJeHTHAas CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas A0S
BellecTBa (MIPOLEHTHAs! KOHLIEHTPAIHs) B PacTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSATHH M MPUMEHSTH 3TH
MIOHSATHS TIPU ONMCAHUU BEILECTB U UX IIPEBPALICHMUI;

. UCIOJIb30BAaTh XMMHUYECKYIO CHMBOJIUKY JJISi COCTaBIE€HHS (OPMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

. OIpENIENIATh BAaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMSX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSAX, MPUHAIJICKHOCTh BEIECTB K ONPEACIEHHOMY
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KJlaccy coeauHeHud 1o QopMynam, BUA XMMHYECKOH CBA3M (KOBaJeHTHass M MOHHas) B
HEOPraHUYECKUX COCTUHEHUSIX;

. packpsiBaTh cMbIch [lepuoguueckoro 3akona J[. . MenneneeBa: J1EMOHCTPUPOBATH
MMOHMMAaHHUE TEePUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX IOJIOKEHUS B
Ilepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

J ONUCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoit cucrtemsbl
XUMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUSA «TJaBHas moiarpynma (A-rpymnma)» U «moOodHas
noarpymnna (b-rpynmna)y, Masnsie 1 00JbIINE TEPHOAbI, COOTHOCUTH 0003HAUYEHUS, KOTOPbIE UMEIOTCS
B Tabnuue «llepuonuyeckas cucrtema xumuueckux snemeHToB [[. 1. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB U 3apsif sSapa, 00IIee YUCIIOo
AJIEKTPOHOB U paclpeieNieHue UX 0 AIEKTPOHHBIM CIIOSIM);

. KJIACCU(UIIUPOBATH XUMHUECKUE SJIEMEHTHI, HEOPTaHUIECKHE BEIIECTBA, XUMHUICCKHE
peaxiuu (1o YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKI[UU BEIIECTB, MO TEILIOBOMY 3P hEKTy);
. XapakTepU30BaTh (OMHUCHIBATH) OOIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3THUUYHBIX

KJIaCCOB, MOJTBEpXkAasi ONHUCAHHME IPUMEPAMH MOJEKYJISIPHBIX YPaBHEHHUU COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

. IIPpOrHO3UpPOBAThb CBOMCTBA BC€HICCTB B 3aBUCHUMOCTH OT UX KAa4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX;
. BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MACChI BCIICCTB, MACCOBYHO

JOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (popMylie COSIMHEHUs, MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
IIPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peakLnu;

. IIPUMEHSTh OCHOBHBIE OIE€pallMi MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IeHIEe, CUCTEMATH3ALINIO, KJIaCCU(UKALIUIO, BBIBICHNUE IPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JJI U3yYEHUS] CBOMCTB BEILECTB U XUMUYECKUX PEAKINI, €CTECTBEHHO-HAYYHbIE METObI
MO3HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJICTMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH);

. clleloBaTh MpaBWiaM IOJb30BaHUS XUMHUYECKOW TMOCYAOH U J1a00paTOPHBIM
000pyZ0BaHUEM, a TAKXKE ITPaBUIaM OOPAILEHHUs C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMU I10
BBITIOJTHEHUIO JIA0OPAaTOPHBIX XMMUYECKUX OMNBITOB IO MOJIYUYEHUIO U COOMpaHMIO Tra3000pa3HbIX
BELIECTB (BOAOPOJA M KUCJIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM JoJyen
pacTBOPEHHOrO0  BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH XHMHUYECKHE DSKCIEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB LIEN0UYEH U KUCIOT € OMOILIbI0 MHIUKATOPOB (JakMyc, heHondranenH,
METHUJIOPAHXK U JAPYTHE).

K koHy oOydeHus B 9 KJjacce NpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHITHI: XUMUYECKUN IJIEMEHT, aTOM,
MOJIEKYJla, HWOH, KAaTHOH, AaHHOH, IPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, BaJIEHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKas pEaKUsl, XUMUUECKasl CBSI3b, TEIJIOBON
s¢deKkT peakmuu, MOIb, MOJSIPHBIE 00BEM, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMAlLMSA, pPEaKIMW HOHHOTO OOMeHa, KaTaiu3aTrop, XHMHUYECKOoe
paBHOBecHe, 00paTuMble U HEOOpaTHUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCIIUTEb, BOCCTAHOBMTENb, OKHCICHHE W BOCCTaHOBJIEHUE, aJUIOTPOIUs, aM(pOTEepHOCTH,
XUMHYECKasl CBS3b (KOBaJIEHTHAs, MOHHAsS, METAJNTMYecKasi), KpUCcTaJuInyecKas perérka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKON pEaKLMU, NPeAesbHO nonmyctumas koHuentpanus 11K
BELIECTBA;

. WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHM M MPUMEHSATH 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPaICHHI;

. UCTOJb30BAaTh XMUMHUYECKYIO CHMBOJIUKY JJISi COCTaBJICHUS (OPMYN BELIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIINH;

. ONpEAEATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XUMHUYECKMX DJJIEMEHTOB B
COCOUHEHMUAX PA3NIMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K ONPEIACIEHHOMY Kjaccy
COeMHEHUI 1o Qopmyliam, BUA XUMHUYECKOH CBS3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas) B
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HEOPTraHMYECKUX COCIMHEHUSX, 3apsi MOHA 110 XMMHUYECKON (opMylie, XapakTep Cpeabl B BOJIHBIX
pacTBopax HEOPraHUYECKUX COESAMHEHHM, TUI KPUCTANTNYECKON PeIIETKH KOHKPETHOTO BEIlECTBA;

. packpsiBaTh cMbich [lepuoanueckoro 3akona /. 1. MeHneneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuogumueckoil cucTembl
XUMHAYECKHX DJIEMEHTOB: pa3jinyaTh IMOHATUS «MJIaBHAs moArpynna (A-rpynma)» U «moOovHas
noarpynna (b-rpymnmna)y, mainelie u 60JbIIME TEPUOABI, COOTHOCUTH 0003HAUYEHH S, KOTOPbIE UMEIOTCS
B HCpHOI[H‘-IGCKOfI TaGJII/H_[e, C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHHA ATOMOB XHUMHYCCKUX
AJIEMEHTOB (COCTaB U 3apsij sijipa, 00Iiee YHCIIo 3JIEKTPOHOB U pacHpeleIieHUe UX MO JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIE 3aKOHOMEPHOCTH B U3MCHEHHH CBOMCTB 3JIEMEHTOB M UX COCIUHCHHH B
npejienax MajbIX MEPUOJ0B U INIABHBIX MOATPYII € YUETOM CTPOCHHUS UX aTOMOB;

. KJIaCCI/I(l)I/II_[I/IPOBaTb XUMHNYCCKUC 3JICMCHTBI, HCOPraHNYCCKHEC BEIICCTBA, XUMHUYCCKUC
peakuuu (1Mo YMCIy M COCTaBy YYaCTBYIOIIMX B PEaKIMM BEUIECTB, MO TEIIOBOMY 3¢ (deKTy, mo
M3MEHEHHIO CTCIICHEH OKHUCICHUS XMMHUUECKIX BHeMeHTOB);

. XapaKTepu30BaTh (OMHCHIBaTH) OOIIME U clenu(pUYecCKue XUMHYECKHE CBOWMCTBA
IMPOCTBIX MU CJIOXHBIX BCHICCTB, MOATBEPKAAA OIMMCAHUC IMPHUMEPAMU MOJICKYJIAPHBIX WU HOHHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIi;

. COCTABJIATh YPAaBHEHUS JICKTPOJIUTHUECKON TUCCOIMALIN KUCIIOT, IIEJI0YEN U COJIEH,
MOJIHBIE U COKpAalEHHbIE YypaBHEHUS pEaKIHil HOHHOrO OOMEHa, YpaBHEHHUS peaKIIHid,
MOATBCPKAAIONIUX CYIHICCTBOBAHUC TeHETUYECKOM CBSI3HN MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

. PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

. MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHUS, BO3MOKHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX,

. BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTr0 3JIEMEHTa M0 (pOopMysie COeTUHEHHs, MAaCCOBYIO JIOJIIO0 BEILIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN peaKiIny;

. coOmolaTh TpaBWja TMOJb30BAHMUS XUMHUYECKOW TOCYAOW U J1abOpaTOpPHBIM
0o0Opy/noBaHUEM, a TaK)Ke MpaBuiIa OOpaIeHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHUSIMHU T10
BBITIOJTHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMNBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HBIX
BEIeCTB (aMMHUaKa U yTIIEKUCIIOTO Ta3a);

L] IMPOBOAWTE PCAKIIUU, MIOATBCPKAAIOIINEC Ka4eCTBEHHBIN COCTaB PAa3IMYHBIX BCHICCTB:
pacrmo3HaBaTh OMBITHBIM IyT€M XJIOPUA-, OpOMUI-, HOAUA-, kKapOoHat-, docdar-, CcHIUKat-,
cym,(ioaT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS YU NOHBI U3YUCHHBIX MCTAJJIOB, IPUCYTCTBYIOIUC B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEILIECTB;

L] IMPUMEHATH OCHOBHBIC OIICpaliun MBICIIMTETbHOM JACATCIIPHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 00OOIIEHHEe, CHUCTEeMAaTHU3allhI0, BBISBICHHE MPUUYUHHO-CIEACTBEHHBIX CBS3€H — s
HU3YyUCHUA CBOMCTB BCIIIECCTB U XUMHUUYCCKUX peaKum‘/'I, CCTCCTBCHHO-HAYYHBIC MCTOJbI IMO3HAHUA —
HaOIoIeHNe, U3MEPEHUE, MOJICIIUPOBAHNE, YIKCIIEPUMEHT (peatbHbI U MBICIICHHBIH ).
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TEMATHYECKOE H.JIAHI/IPOBAHI/IEi C YKASAHUEM KOJIMYECTBA AKAJEMHNYECKHUX YACOB,
OTBOAUMBIX HA OCBOEHHE KAKJIOU TEMbI YYEBHOI'O ITPEIMETA «XUMHUA» U JJIEKTPOHHBIX

(IUP®POBbIX) OBPA3OBAT

EJIBHBIX PECYPCOB

8 ku1acc (2 yaca B Heqel110, Bcero 68 yacon)

Ne
n/n

HaumenoBanue
pa3nesioB U TeM
MPOrpaMMbl

KoauuecTBo
aKaJeMHYeCcKHX
YacoB, 0TBOAUMBIX
HA 0CBOEHHE
KaKI0# TeMBI

OcHoBHOe coep:kaHue

Buapl 1eATeJIbHOCTH

DJeKkTpoHHbIE (I (POBHIE)
o0pa3oBaTeIbHbIE PeCypPChI

Pazjea 1. [lepBoHayajibHbIE XUM

n4yeckue nmoHaTus - 20 yacon

Tema 1. Xummusg -
BakHasg 001acTh
€CTECTBO3HAHMS
U TMPaKTUYECKOU
JIEATEIbHOCTH
yeJIoBeKa.

[Ipenmer xumun. Posib XUMHUU B KU3HU
yesoBeka. XUMus B cUcTeMe HayK. Me-
TOJBI TIO3HAHUS B XUMMHH.

Tena u BemecTBa. Pusnueckue CBOM-
CTBa BEUIECTB. ATpErarHoe COCTOSIHUE
BEIIECTB.

UnCTEIC BEIISCTBA M CMECH.

CriocoObl pazaeneHus CMeceu.
duznyeckre 1 XUMHUYECKUE SIBICHHUS.
[Ipu3HaKy U ycIoBuUsl IPOTEKAHUS XH-
MHUYECKHUX PEaKIUM.

3HAKOMCTBO C MpaBuiIamMu 0€30MacHOCTH
U IIpreMaMu paboThl B XUMUYECKOH J1a-
Ooparopuu.

JleMoHCcTpauu

1. JJaboparopHoe 060pyI0BaHuE.

2. PaznmuaHbIe BUABI XUMAYECKOM ITO-
CY/IBL.

3. OGpa31ibl BEIIECTB.

4. CiocoObl paznenenus cMeceit ((huiib-
TPOBaHWE, BBIMTAPUBAHUE, TUCTHIIISIIHS,
xpomarorpadus).

OmajieHue MOHATHHHBIM anmapaToM 1
CHMBOJIMYECKHUM SI3BIKOM XHMHH.
dopMupoBaHKE MEPBOHAYATBLHBIX
CHUCTEMAaTU3HPOBAHHBIX MPEICTABICHHUH O
BEIIECTBaX, 00 MX MPEBPALICHUSAX U
MIPAKTHYECKOM ITPUMECHECHHUH.

PackpeIiBaTh posib XUMUH B IPUPOJIC U )KU3HH
4eNoBeKa, e€ CBA3b ¢ APYTUMHU HayKaMHu.
Oco3Hanre 00bEKTUBHOM 3HAYUMOCTH OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS.

OBJ'IaI[eHI/Ie OCHOBaMM XHMHYECKOM TpaMOTHOCTH:

CIIOCOOHOCTBHIO AHATTM3UPOBATH M OOBEKTUBHO
OLICHMBATh )KM3HEHHBIEC CUTYallVH, CBA3aHHBIE C
XUMHEH, HaBbIKaMU 0€3011acHOro oOpalieHus ¢
BELIECTBAMM, UCIIOJIb3YEMbIMU B TIOBCETHEBHOU
KU3HU; YMEHUEM aHAJIM3UPOBATh U TIAHUPOBATh
HKOJIOTUYECKH 0€3011acHOE MOBEACHUE B LIEISIX
COXPAHEHUS 3JI0OPOBBS U OKPYKAIOIIEH CPEJIbI.
[TnanupoBare ¥ MPOBOIUTH XUMUYECKHI
HKCIEPUMEHT IO U3YYEHUIO U ONHCAHUIO
(u3nUeCcKUX CBOMCTB BELIECTB, CIIOCOOOB

POUI Ypok 1 «IIpeamer
XUMUH. BemmecTBa u ux
CBOMCTBaY:
https://resh.edu.ru/sub-
ject/lesson/1521/start/

POII: Ypok 2

«YucToie BelecTBa
cmecu. CriocoOsl paszzaerne-
HUSI BEIIECCTBY:
https://resh.edu.ru/subject/le
sson/1522/start/
«Hupoypox»: Huctole Be-
IECTBA U CMECH:
https://iu.ru/video-
lessons/22¢0315b-91dc-
4558-81d6-14dd91ae4a08
«Huadoypox»: «[Ipuembr
oOparieHus ¢ maboparop-
HBIM 000pYIOBaHUEM):
https://iu.ru/video-
lessons/c938a846-a045-
41b9-ac17-e5ed07436345

I C yuetom paboueii mporpaMMbl BOCTIUTaHHUS
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JlaGoparopHble U MPaKTUYECKUE PabOThI
JlabopamopHule onvimul:

1. Onucanue pU3NIECKUX CBONCTB Be-
ICCTB.

2. Pa3nenenue cmecu ¢ MOMOIIBIO Mar-
HUTA.

[lpaxmuuecxas paboma Ne 1. IlpaBuna
paboThI B 1aboparopun U MpuEMBI 0Opa-
IeHus ¢ 1a00paTopHBIM 000PYI0Ba-
HUCM.

IIpaxmuueckas paboma Ne 2. Paznene-
HUE cMeceil (Ha MpUMepe OUYUCTKH MOBa-
PEHHOM COoJn).

pazneneHus cmecei BemiectB. Vcnoap30BaTh mpu
BBITIOJIHCHUH YYCOHBIX 3aJJaHUI U B IIPOIIECCE
HCCJIEI0BATENIBCKON IEATEIbHOCTH HAyYHO-
MONYJAPHYIO JINTEPATYPY XUMHUUECKOTO

coJlep KaHusl, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI
HNutepnera.

BeicTpauBarh pa3BEpHyThIEC NICbMEHHBIE U
YCTHBIE OTBETHI C OMOPO Ha HH(MOPMAITHIO U3
y4eOHMKA U CIPABOYHBIX MarepuagoB, IPaMOTHO
MCII0JIb30BaTh U3yYEHHBII MOHATHITHBIN arapar
Kypca XUMHH.

POUI: VYpoxk 3 «Pusunyec-
KHe B XUMUYECKHE SBJIE-
Hus. [Ipu3Haku xummnye-
CKHMX peakiuil. YCIoBUS Te-
YCHHUS M BOSHUKHOBCHHUS
XUMHUYECKHUX PEAKITHIN):
https://resh.edu.ru/subject/le
sson/1485/start/
«Hupoypox»: «duznyec-
K€ SIBJICHUS B XUMHUM:
https://iu.ru/video-
lessons/6175¢24a-0622-
4d8d-8e80-bca0170b1346

Tema 2.
BemecTBa u
XHUMUYECKHE
peakiuu.

15

ATOMBI U MOJIEKYJIBI.

XHUMHUYECKUE IIEMEHThI. 3HAKH (CUM-
BOJIbl) XUMHUYECKUX 371eMeHTOB. [Ipo-
CThI€ U CJIOKHBIE BELIECTBA. ATOMHO-
MOJIEKYJISIPHOE yueHUE. XUMUYECKas
dbopmyrna.

BaneHTHOCTh aTOMOB XMMUYECKHUX dJIE-
MEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BELLIECTB.
OTtHocuTenpHas aroMHas Macca. OTHo-
CUTEJIbHAs MOJIEKYJIsIpHast Macca. Mac-
COBast 10JIs XMMUYECKOTO AJIEMEHTA B
COCIUHEHUH.

duznyeckue 1 XUMHUUECKHUE SIBICHUS.
Xumnueckas peakuus. [Ipusnaku u
YCIIOBUSI IPOTEKAHUSI XUMUYECKUX peak-
1005178

XHUMHUYECKNE YPABHEHUSI.

TUIbl XUMUYECKUX PEAKIUI
(coenuHeHus, pa3oXKeHHUsI, 3aMEIICHHUSI,
oOMeHa).

OBnajgeHue NOHATUHHBIM aNapaToM U CHMBOJIH-
YECKUM SI3bIKOM XUMHHU.

OBnaseHne OCHOBaMU XUMUYECKON I'PaMOTHOCTH:
CIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO
OLICHMBATh )KM3HEHHBIEC CUTYallVH, CBA3aHHBIE C
XUMHEH, HaBbIKaMH 0€301acHOro oOpalieHus ¢
BELIECTBAMMU, UCIIOJIb3YEMbIMU B TIOBCETHEBHOM
KU3HH; YMEHUEM aHAJIU3UPOBaTh U IUIAHUPOBATh
HKOJIOTUYECKH 0€30MacHOe MOBEACHUE B LIESIX
COXpaHEHUS 3/10POBbs U OKPYKAOIIEH CPEbI.
dopmHpoBaHKE IEPBOHAYAIBHBIX CUCTEMATHU3U-
POBAHHBIX MPEJICTABICHUN O BELIECTBAX, 00 UX
IIPEBPALICHUSIX U TIPAKTUYECKOM IIPUMEHEHUHU.
PackpsIBaTh CMBICI N3y4aeMBbIX IMOHATHN U 3aKO-
HOB UM IPUMEHATH 3TU NOHATHS IIPU ONUCAHUH
CBOMCTB BEILIECTB U MX MPEBPAIICHUII.
Oco3Hanue 0ObEKTUBHOM 3HAYMMOCTH OCHOB XU-
MUYECKON HayKu Kak 0071acTh COBPEMEHHOTO
€CTECTBO3HAHUS.

Pasznuyare ¢usnueckre u XUMHUUECKHE SBJICHUS,
OOBSICHATB MX CYIIHOCTb C TOYKU 3PEHUSI aTOMHO-

POIII: Ypok 4

«ATOMBI, MOJIEKYJIbI U
noHbIL. [IpocThie U CIOXKHBIC
BEICCTBA. SHAKH XUMHYE-
CKHX 3JIEMEHTOBY:
https://resh.edu.ru/subject/le
sson/1486/start/

POUI: Ypok 5 «3akoH no-
CTOSIHCTBA COCTaBa Be-
niecTB. XuMudeckue Gpop-
Mynbl. OTHOCUTENbHAS
aTOMHas ¥ MOJICKYJISIpHAsI
Macca. MaccoBas g0 X
XHMUYECKOTO DJIEMEHTA B
COCIUHCHHI !
https://resh.edu.ru/subject/le
sson/1487/start/
«Hudoypox»: «OTHOCH-
TeIbHAsi aTOMHAsl U MOJIEKY-
JsIpHAst Maccay:
https://iu.ru/video-
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3aKOH COXpaHEHUS MacChl BEIIECTB.
M.B. JIOMOHOCOB - y4€HBIN-IHUIUKIOE-
JTUCT.

JleMoHCTpanuu

1. ®usnveckue sBiIeHUs (pacTUPAHUE
caxapa B CTyIKe, KUTICHHE U KOHJEHCa-
IS BOABI U T. 11.).

2. XuMU4ecKue sBJIeHUs! (TOpeHue
CBEUH, Pa3JIOKEHUE caxapa, B3auMOJIeH-
CTBUE CEPHOI KUCIOTHI C XJIOpUAOM Oa-
pus, paznoxenue ruapoxkcuaa meau (11),
B3aMMOJICHICTBUE XKele3a ¢ Cepoil, B3au-
MOJICHCTBHE JK€JIE€3a C PACTBOPOM COJIU
meu (I1), mericTBrEe KUCIOTHO-OCHOB-
HBIX UHJIMKATOPOB Ha PAaCTBOPHI KUCIIOT,
IEJIOYCH, COJICH).

3. OnbIT, WUTIOCTPUPYIOIINI 3aKOH CO-
XPaHEHHs MaCCBhl.

JlaGopaTopHble U IPaKTUYECKHUE PAOOThI
JlabopamopHvle onvimut:

1. ITpumeps! pusnvecKux sABICHUI
(aBieHHE BOCKA, TasTHHUE JIbJA).

2. [Ipumepbl XUMUYECKUX SIBIICHUIN
(mpoxanuBaHue MEAHON MPOBOJIOKH,
B3aUMOJICHICTBHE MeJIa C KHCIIOTOM).

3. Moaenu aToMOB ¥ MOJIEKYJI.
Buiuucnenus

- OTHOCUTEIBHON MOJIEKYISIPHOM MacChl
BEIIECTB;

- MacCOBOM JIOJIM XMMHUYECKOTO 3Jie-
MEHTa 10 GopMyJie COSTHHEHHUS.

MOJIEKYJIIPHOTO YYEHHUSI.

OnpenensaTh NPU3HAKK XMMUYECKUX PEAKIINH,
YCIIOBHS UX IIPOTEKAHUS.

OOBSACHATH CYIIHOCTH (PU3HUECKUX U XUMUYE-
CKUX SIBJIEHUH C TOYKH 3PEHHs aTOMHO-MOJIEKY-
JSIPHOTO yYCHUS.

KnaccugunupoBars Xumuueckue peakuu (1o
YHCITY M COCTAaBY pearupyromux U 00pa3yromuxcs
BEIIECTB).

CocrtaBnsaTh GpopMynbl OMHAPHBIX BELIECTB IO Ba-
JICHTHOCTH ¥ ONPEAETIATHh BaJICHTHOCTD 1O (op-
MyJiaM BEILECTB.

PaccraBnsaTe k03 HUIIMEHTHI B ypaBHEHHUSX XU-
MHUYECKUX peaKuil.

Vcrionb30BaTh MpH BHIOITHEHUN y4eOHBIX 3a/1a-
HUI U B Iipoliecce MCCie10BaTeNIbCKON 1eATelb-
HOCTH HAyYHO-TIONYISIPHYIO JINTEPATypy XUMHYE-
CKOT'O COJIEpKaHMs, CIIpaB OYHbIE MaTepuabl, pe-
cypcol HTepHeTa.

lessons/72£22432-66d6-
4189-be50-d5a3c1602634
POIII: Ypok 6 «Banent-
HOCTh XMMUYECKUX AJIEMEH-
ToB. OnpeneneHue BajleHT-
HOCTH OMHAPHBIX COEIMHE-
Huil. CocTaBlIeHUE XUMUYE-
cKkuXx (hopmyn OMHAPHBIX
COEMHEHUH 10 BaJIEHTHO-
CTH»:
https://resh.edu.ru/subject/le
sson/1520/start/
POII: Ypok 7. 3akoH co-
XPaHEHUsI MacChl BEIIECTB.
XHWMHUYECKNE YPABHEHUS.
Koaddunments! B ypaBHe-
HUSIX peakuuid. Tumbl Xu-
MUYECKUX PEaKIIHii»:
https://resh.edu.ru/subject/le
sson/1519/start/
«udoypox»: «lIpusnaku
XUMHYECKHUX PEaKIUii»:
https://iu.ru/video-
lessons/421c0564-2fdb-
4716-973c-615840d1eele
«HHpoypox»:
«XUMUYECKHUE YPAaBHEHUS»:
https: //iu.ru/video-lessons/
b54d7802-ft8b-42e4-aefc-
2eb2716092fe
«Haboypox»:
«Bpruucnenue maccoBoit
JIOJTA XUMHUYECKOTO dJIe-
MEHTa B BEILIECTBEY:
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https://iu.ru/video-
lessons/317¢cd3e9-9d1b-
4248-b2c4-51eedb6asSa378
®DoHJ myOoIUKaIui 1o Xu-
MUH, pa3paObOTaHHBIN B
MI'Y umM. JIomoHOCOBa:
http://www.chem.msu.su/ru
s/history/LLomonosov/chem.
html

«Uudoypox»: «Tumsl xu-
MUYECKHUX PEaKIMi Ha IIpHU-
Mepe CBOMCTB BOJIBI»:
https://iu.ru/video-
lessons/78282bfa-bc08-
44d6-b618-db78aad5See01

Paznen 2. BaxuHeiinue npeacTaBuTe/ M HeOPraHuvdeckKux BemecTs - 30 yacos

Tema 3. Bozayx.
Kucnopon.
[Tonstue 06
OKCH/JIaX.

Bo3nyx - cMmech ra3oB. CocTaB Bo3ayxa.
Kucnopon - aneMeHT u npocroe Bellie-
CTBO.

O30H - aJUIOTpOIHAs MOANUDUKAIMS KHC-
J0pofa.

HaxoxeHnue kuciaopona B npupoze, ¢pu-
3UYECKHe U XUMUYECKHEe CBOHCTBA (pe-
AKI[UU OKUCIIEHUS, TOPEHUE).

YcnoBust BOSHUKHOBEHUS M TTpeKpaiie-
HUS TOPEHUS.

[TonsTHe 06 okcuax.

Crioco0bl MoTy4eHus KUCIopOo/a B Jia-
OopaTopuu ¥ MIPOMBIIIIICHHOCTH.
[IpuMeHeHne Kuciopoza.

KpyroBopoT kuciaopoaa B Ipupo/Ie.
TeruoBoit 3P dexT xuMueckoi peak-

[T H, IOHATHE O TEPMOXUMHUYECKOM

OgajieHre OHATHITHBIM aNnapaToM U CHMBOJTHU-
YECKHUM SI3bIKOM XUMHH.

dopMupoBaHre TIEpBOHAYATBHBIX
CHCTEMaTU3UPOBAaHHBIX MIPEACTABICHUHN O
BEIIEeCTBaX, 00 UX MPEBPALICHUIX U
MPAaKTUYECKOM PUMEHEHHUU.

dopmMupoBaHre TIEpBOHAYATBHBIX
CHCTEMaTU3UPOBAaHHBIX MIPEACTABICHUHN O
BEIECTBAX (COCTaB BO3yXa, (DU3NUYECKHE
CBOMCTBA KHCIIOPO/a), 00 UX MpEeBpaIeHHUIX
(criocoOBbI MOTy4YeHHs KUCIOpO/Ia) U
MPAKTUYECKOM IIPUMEHEHNHU U 3HAYEHUH B
MIPUPOJIE U )KU3HU YEIOBEKA.

OOBACHATH MPUYMHBI MHOTOOOpAa3Usl BELIECTB, 3a-
BHUCUMOCTB HX CBOMCTB OT COCTaBa M CTPOSHHUS, a
TaKKe 3aBUCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX
CBOMCTB.

POUI: Ypok 11.
«Kucnopon: nonyuenue,
(buznvYecKue U XUMUYECKHE
CBOICTBA, IPUMEHEHUE.
Oxcupsl. Kpyrosopor
KHCIIOpOZAA B IPUPOJIEN:
https://resh.edu.ru/subject/le
sson/2447 /start/

POUI: Vpoxk 12. «O30H.
AnioTponusi KUCIOPOAA.
CocraB Bo3ayxa. [openue»:
https://resh.edu.ru/subject/le
sson/2446/start/
«Hupoypox»: «Baxneii-
1IMe KJIacChl OMHAPHBIX CO-
CIUHECHUIN»:
https://iu.ru/video-
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YpaBHEHUU, IK30- U SHIOTEPMHUUECKUX
peaKIusX.

TorumBo (HeTh, Yroib U METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €To
[PEeIOTBPAILICHHUS.

Yeuienue napHukoBoro 3ddexra, pas-
pYLIEHHE 030HOBOT'O CIIOSL.
JleMoHCTpalny (BUIEOOILITHI)

1. B3aumoneiictBue docdopa, cepbl u
JKelle3a ¢ KUCIOPOJIOM.

2. OmnpeneneHue coaepKaHus KUCo-
pozia B BO3IyXeE.

3. OnbIThI, JEMOHCTPUPYIOIIUE YCIOBUS
BO3HUKHOBEHUS U MPEKPAILlEHUs Tope-
HUSL.

JlaGoparopHble U nIpakTUYECKHe PaboThl
JlabopamopHmwiii onvim:

1. O3HakomIieHuE ¢ 00pa3llaMu OKCH-
JI0B.

IIpakmuueckas paboma Ne 3: Tlomyue-
HUE U cOOMpaHue KUCIOPOa, U3yuyeHue
€ro CBOWCTB.

Buviuucnenus: MOIEKYISIPHON MacChbl
KHCIIOpOJa U 030Ha Ha OCHOBAHUU aTOM-
HOM MacChl XUMHUYECKOTO 3JIEMEHTA.

Oco3HaHKre XMMHUYECKUX PeBpaIleHHii Heopra-
HUYECKUX BEUIECTB (XUMUYECKHE CBOWCTBA KHC-
JI0poJia, peakuu TOPEeHUsl U MEJIJICHHOTO OKHCIIe-
HUS1) KaK OCHOBBI MHOTMX SIBJIEHUH )KUBOH U He-
YKUBOU MPUPOBI.

[TpuoOperenue onpITa UCIOIH30BAHUS PA3IUY-
HBIX METOJIOB M3YyUEHUs BEIIECTB: HAOIIONEHUS 32
UX MIPEBPAILCHUSIMH TTPU TPOBEICHUH HECIIOK-
HBIX XUMUYECKUX IKCIIEPUMEHTOB C UCTOIH30Ba-
HUEM JIabopaTopHOro 000pyI0BaHUS U MPUOOPOB
(moMy4eHus KMCI0pOia METO/IOM BBITECHEHUS U3
BOJIbI U BO3/IyXa, €ro paclo3HaBaHUE).
OBnazeHne 0OCHOBaMU XMMHUYECKOW IPaMOTHOCTH:
CIIOCOOHOCTBIO aHATTU3UPOBATH M OOBEKTUBHO
OLICHUBATh )KM3HEHHBIC CUTYAIlUH, CBSI3aHHBIC C
XUMHEH, HaBbIKaMH 0€30IaCHOTO O0paIlEeHUs C
BEIIECTBAMMU, UCII0JIb3YEMbIMU B TIOBCETHEBHOM
JKU3HU; YMEHUEM aHAJIU3UPOBaTh U TIAHUPOBATH
HKOJIOTHYECKH 0€30I1acHOE MOBEIEHUE B IIEIIAX
COXPAHEHUS 3[J0POBbS U OKPYKAIOIIEH CPEBI.
[InanupoBaHue U OCYIIECTBIIEHUE Ha MPAKTUKE
XMMUYECKHX IKCIIEPUMEHTOB, YMEHHE IPOBOANUTH
HAOJIIO/IEHNs, 1eTIaTh BBIBOJIBI IO pe3ysibTaTaM
HKCIEPUMEHTA.

YMeHue paborarh B rpyInie.

Vcrnionb30BaHue MPU BINOJIHEHUH Y4EOHBIX 3a/1a-
HUH U B NPOILIECCE UCCIIEI0BATEIbCKON AESITEINb-
HOCTHU Hay4YHO-TIONYIISIPHYIO JINTEPATypy XUMHUYe-
CKOTO COJIEpKaHUs, CIpaBOYHbIE MaTepHabl, pe-
cypcbl MHTepHeTa.

lessons/436aa65d-c7af-
4504-84aa-beb3fbefe92a
«HMuadoypox»: «Kucimopomy:
https://iu.ru/video-
lessons/4700144¢-3441-
48d5-a5bd-db70722c88a4
«MHboypok»: «OKCHIBIL.
Knaccudukanus oKCHIOBY:
https://iu.ru/video-
lessons/535cac8a-a9bc-
4779-95¢c0-cd102cefb218

Tema 4. Bonopon.
ITonsarue o
KHUCJIIOTAaX U
COJISIX.

Bonopon - 31eMeHT 1 mpocToe Belle-
ctBO. Haxoxxnenue B npupone, puznye-
CKH€ U XUMHUYECKHE CBOMCTBA (Ha Mpu-
Mepe B3aMMOACUCTBUSI ¢ HEMETAIIIAMU U

OBiaieHue MOHATHUIHBIM allapaToM U CUMBOJIU-
YECKUM A3bIKOM XUMUU. POpMUPOBaHUE ITIEPBOHA-
YaJbHBIX CHCTEMATU3UPOBAHHBIX MPEICTaBICHUN

POII: Ypok 13. «Bonopox:
HaXOXKIECHHUE B IIPUPOJIE,
noJjryueHue, ero pusuye-
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OKCHJaMH METaJIIOB), IPUMEHEHHE,
CIIOCOOBI OJTyYEHUS.

[ToHsATHE O KUCIIOTAX U CONISX.
JeMoHncTpanuu

1. [Tonyyenue, coOupaHue M pacro3Ha-
BaHUE BOAOPOAA.

2. 'openue Bogopona.

3. B3aumopeiicTBre BOIOpO/ia C OKCHU-
oM menu (II).

JlabGopaTopHble U IPaKTUYECKHUE PAOOTHI

JlabopamopHmwiii onvim:

1. B3auMmopeiicTBrEe KHUCIOT C METAJI-
JIaMU.

lpaxmuueckasa paboma Ne 4: Ilonyde-
HUE U cOOMpaHne BOIOPOa, U3yueHNe
€ro CBOMCTB.

Buiuucnenus

- MOJIEKYJISIPHOM Macchl BEUIECTBA HA OC-
HOBaHHM aTOMHOM MacChl XUMHYSCKHX
DIIEMEHTOB.

0 BeIl[eCTBaX, 00 UX MPEBpAIICHUAX U MpaKTHYe-
CKOM NpuUMeHeHuH. PopMUpOBaHKE IEPBOHAYAIb-
HBIX CUCTEMAaTHU3UPOBAHHBIX MPEICTABICHUI O Be-
mecTBax ((pu3uueckue CBOMCTBa BOAOPOIA), 00 UX
MPEBpAICHUSIX U MPAKTUYECKOM MPUMEHEHHH U
3HAYEHUU B IPUPOJIE U KU3HU uyenoBeka. OObsicHe-
HUE MPUYMH MHOro0oOpa3us BEIIEeCTB, 3aBUCUMO-
CTH UX CBOWCTB OT cocTaBa u cTpoeHus. Oco3Ha-
HUE XUMUYECKUX MPEBPALIEHUI HEOPraHUYECKUX
BEIIECTB (XMMHYECKHE CBOMCTBAa BOAOPOJA) Kak
OCHOBBI MHOTHUX SIBJICHUM KUBOM U HEKUBOU IIPU-
poxbl. [IprnoGperenue omnbiTa UCMOIB30BAHUS Pa3-
JMYHBIX METOJIOB M3YYCHHUs BEUIECTB: HaOIOzIe-
HUS 33 UX MPEBpallleHUs MU MIPHU MPOBEICHUU He-
CJIO)KHBIX XUMHUYECKHUX HKCTIEPIMEHTOB C UCIOJb-
30BaHUEM JIaDOPAaTOPHOTrO OOOPYIOBaHUS U MPH-
O00poB (MOJyueHHs BOAOPONA, €r0 paclo3HaBa-
Hue). OBnazieHne OCHOBaMHM XUMHUYECKON TpamMoT-
HOCTH: CIOCOOHOCTBIO aHAJIM3UPOBAaTh U OOBEK-
TUBHO OIICHUBATh )KM3HEHHBIE CUTYyaIlUH, CBSI3aH-
HBbIE C XMMUEH, HaBbIKaMU 0€30IacHOro ooOpaiie-
HUS C BEILIECTBAMHM, UCIIOIb3yEMBIMH B TOBCETHEB-
HOW XM3HH, YMCHUEM aHAJU3UPOBATh U TUIAHUPO-
BaTh HKOJIOTMYECKH O€30MacHOe MOBEJCHUE B Iie-
JISIX COXPAHEHUS 3I0POBBsI U OKPY)KAIOIICH CPEIbI.
YMmeHue paboTarh B Tpymie.

Vcrionp30BaHue MpH BHITIOJIHEHNH Y4eOHBIX 3a/1a-
HUI U B Ipoliecce HCCIe10BaTeNbCKOM IesATelb-
HOCTH HAyYHO-TIONYIISIPHYIO JINTEPATYpy XUMHYE-
CKOT'O COJIEpKaHMsl, CIIPaBOYHbIE MaTepHaIbl, pe-
cypcol HTepHeTa.

CKH€ U XMMHYECKUE CBOM-
CTBA, MPUMEHEHUE:
https://resh.edu.ru/subject/le
sson/3119/start/
«Huadoypox»: «Bogopomy:
https://iu.ru/video-
lessons/e23a854d-9133-
4992-8¢50-0e88a7{f239¢
«Mudoypok»: «Kucnors»:
https://iu.ru/video-
lessons/1da51528-34ae-
4448-957¢-¢754d6893109
«Hupoypox»: «Comm»:
https://iu.ru/video-
lessons/9fee75f6-b3bc-
4576-bdbc-c0b6408fc23e

Tema 5.
KonnuectBeHHbIe
OTHOIIIEHUS B

KoanuecTBo BeliecTtsa. Moiib.
MosnsipHast Macca. 3akoH ABoraapo. Mo-
JSIPHBINA 00BbEM Ta30B.

OBJ'IaI[eHI/Ie MOHSATHUHBIM arraparomMm u CUMBOJIN-
YCCKHM A3BIKOM XHUMMHH.

«HUudoypox»: «KonmuectBo
BelecTBa. MossipHast
Macca:
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XUMUH. PacueTsl o xumMuveckuM ypaBHeHUsM. | DopMupoBaHUE MTEPBOHAYATIBHBIX CUCTeMaTu3u- | https://iu.ru/video-
JeMoHcTparus POBaHHBIX MPENICTABICHUI O BelecTBaxX, 00 ux | lessons/e04fcc5d-9bac-
1. O6pa3ibl BelecTB KOJINYeCTBOM 1 MIPEBPAIICHHUAX U MPAKTUYECKOM MIPUMECHEHHUH. 4962-8668-ab35bf8de7f7
MOJIb. Bbruucnsate MOIApHYIO Maccy BeniecTs; konuue- |« Hpoypok»: «MonspHbIit
Buviuucnenus CTBO BEIECTBa, 00bEM ra3a, Maccy BeUIECTBa. 00BEM ra3zoB»:
- 00bEMa, Kolm4ecTBa BemecTBa raza | [I[poBonuTh pacy€Thl 0 ypaBHEHUSAM XUMHYE- https://iu.ru/video-
10 €r0 U3BECTHOMY KOJIMYECTBY BEIlle- |CKUX peaKIuii: Kolm4yecTBa, o0bEMa, macchl Be- | lessons/d1e93ebe-90db-
CTBa WU 00bEMY; IIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, 43d5-b6c1-7¢5493db3548
- 00bEMOB ra3oB MO YPaBHEHUIO PEaK- |Macce pEeareHTOB WM MPOAYKTOB PEaKIIUU.
MY Ha OCHOBE 3aKOHA OOBbEMHBIX OTHO-
LICHUH T'a30B.
Tema 6. Boga. dusnyeckre cBOMCTBA BOJIEL. Osiagenue MOHATUHHBIM armaparom u | POUI: Ypok 14. «Bona B
PactBopsI. AHaIN3 ¥ CHHTE3 - METOBI U3yYCHUSI | CUMBOJIUYCCKUM SI3BIKOM XHUMUHU. IPUPOJIE U CIIOCOOBI €€
[Tonsitue 06 COCTaBa BOJBI. dopmupoBaHHe MepBOHAYATIbHBIX | OUUCTKU. DU3nUecKue u
OCHOBaHUSIX. XUMHUYECKHE CBOMCTBA BOJIBI (PEAKITUU C CUCTEMATU3HPOBAHHBIX PECTaBICHAN 0 | XUMHUYECKHE CBOWCTBA
MeTaJJlaMi, OKCUJ]JaMH METaJUIOB U He- |BelIecTBax, 00 WX  MpeBpallleHusX U | BoAbl. [IpuMeHeHue BOAbI.

MeTtauioB). CocTaB OCHOBaHUH.
[TonsiTHE 00 MHAMKATOPAX.

Bona kxak pactBopurens. PactBopsl. Pac-
TBOPUMOCTb BEIIECTB B Boze. Hacelmen-
HbIE 1 HEHACBHIILICHHbBIE PACTBOPBI.
MaccoBas 10715 BEILIECTBA B PacCTBOPE.
Posnb pacTBOpOB B IPUPOJE U B HKUZHU
yesoBeka. KpyroBopot Bobl B IpUpPOJE.
3arpsi3HeHue NpupoAHbIX Boj. OxpaHa u
OYHMCTKA MPUPOAHBIX BOJI.
JeMoHcTpamu

1. DnexTponu3 BoAbl; CUHTE3 BOJBI; B3a-
nMoeiicTBre BoabI ¢ MeTasmamu (Na,
Ca) (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEO-
MaTepHuaoB).

2. PacTBOpeHNE BEIIECTB C pa3IM4HON
PacTBOPUMOCTHIO.

3. UccrnenoBanue pacTBOPOB KUCIIOT U

MPaKTUIECKOM IPUMEHEHHUU.
ChopMHpPOBAaHHOCTh YMEHHUH XapaKTepHU30BaTh
¢usnveckne W XUMHYECKHE CBOWCTBA BOJIBI,
[IOHMMaHHE €€ pOJIM KaK pacTBOPUTENsS B
MIPUPOIHBIX MPOIeccax.

[TproOpeTeHue onbITa UCTIOIB30BaHUS PA3TMUHBIX
METO/IOB M3YyUYEHHsI BEIIECTB: HAONIONACHUS 3a WX
NPEBpallCHUsIMA TP MPOBEIEHUH HECIOXKHBIX
XUMHYECKUX SKCIEPUMEHTOB C HCIIOIb30BAHUEM
n1abopaTopHOro 00OPYI0BaHUS U TPUOOPOB.
OgnajieHre OCHOBAMH XMMHYECKOI TPaMOTHOCTH:
CHOCOOHOCTBIO aHAJIM3UPOBATh U  OOBEKTUBHO
OIICHWBATh >KU3HEHHBIC CHUTYAI[H, CBSI3aHHBIE C
XMMHUEH, HaBbIKAaMM O€30MacHOro oOpaieHus c
BEIIECTBAMH, HCIIOJIB3YEMbIMH B TIOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBaTh U IJIAHUPOBAThH
HKOJIOTHYECKH 0Oe301acHOe IMOBEACHHE B LENAX
COXpAHEHHUS 3JI0pOBbSI M OKPYKAIOLIEH Cpenbl.

Bopa xak pactBopuTelb.
PacTtBopsl. MaccoBas nons
PAacTBOPEHHOTO BELIECTBAM:
https://resh.edu.ru/subject/le
sson/2062/start/
«HHpoypox»:
«PactBopenue. PactBopu-
MOCTbB BEIIIECTB B BOACSH:
https://iu.ru/video-
lessons/e66f67b1-e02f-
411£-8691-8bd398981b15
«HHupoypox»:

«THUTIBI XUMHUYECKUX pPeaK-
LU HA IPUMEPE CBOWCTB
BOJIBI»:

https://iu.ru/video-
lessons/78282bfa-bc08-
44d6-b618-db78aad5eel1
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IHGHO‘ICﬁ C IIOMOIIbIO HHAWKATOPOB.
Ha6ODaTODHBIC U OPAKTHYICCKUC Da6OTbI

IIpakmuueckas paboma: Ne 5. I1puro-
TOBJICHHE PACTBOPOB C ONPEICIEHHON
MacCOBOM J10J1€H pacCTBOPEHHOIO BEIlle-
CTBa.

Buvluucnenus: ¢ uCOIb30BaHUEM MTOHS-
THSI «MaccoBasi A0JIsl BELIECTBA B pac-
TBOPE».

VYMmeHue paboTarh B IpyIie.

ITpoBOIUTE BHIYMCIEHUS C IPUMEHEHUEM HIOHSTHS
«MaccoBast 10JIs BEUIECTBA B PACTBOPE».
Hcnonb30BaTb NpU  BBHINOJHEHHH — Y4EOHBIX
3aJaHUl M B IIPOLECCE MCCIEN0BATEIbCKON
JIESTEIBHOCTH HAay4YHO-IOMYJSIPHYIO JIUTEpAaTypy
XUMHYECKOTO coleprKaHus, CIIPaBOYHBIC
Marepuabl, pecypcel HTEpHeTa.

«HMuadoypok»: «Beraucne-
HUE MacChbl paCTBOPEHHOTO
BEIIECTBA U PACTBOPH-
TEJs»:

https://iu.ru/video-
lessons/4c8f88f3-749d-
47e8-b43d-96fb678c8407
«Hupoypox»: «IIpuroros-
JICHHE pacTBOpa caxapay:
https://iu.ru/video-
lessons/33ced6d2-4a53-
4¢cd9-bb36-a78a255¢23be

Tema 7.
OCHOBHBIE
KJIACCHI
HEOPTraHUYECKHUX
COCIUHCHHI.

11

Knaccugukaius HeOpraHn4ecKux co-
enuHeHUH. OKcupl: cocTaB, Kilaccupu-
Karus (OCHOBHBIE, KHCIIOTHBIE, aM(o-
TepHbIe, HeCOJIe00pa3yIoIIHe), HOMEH-
KJIaTypa (MeXIyHapoaHasi U TPUBUATIb-
Hast). [lonydyenue u XuMu4deckue CBOM-
CTBa KUCJIOTHBIX, OCHOBHBIX U aM(poTep-
HBIX OKCHJI0B. OCHOBaHMSI: COCTaB,
KJ1acCU(pUKaIus, HOMEHKIaTypa (Mex-
JyHapoJHasl U TpUBHAJbHAas), Hpruznye-
CKHE€ U XUMUYECKHE CBOMCTBA, CLIOCOOBI
nosyueHus. Kucnorsl: cocras, Kiiaccu-
¢bukanus, HOMEHKIaTypa, GU3nYecKrue u
XMMUYECKHE CBOWCTBA, CIIOCOOBI MOITY-
yeHHs. Pa1 akTHBHOCTH METaIOB.
Conu (cpenHue): HOMEHKIIATypa, CIo-
coOBI MOJTy4€eHHs], B3aUMOJIEHCTBUE CO-
Jeil ¢ MeTajslaMu, KUCJIOTaMHU, LIEJI0-
yaMH U COJISIMHU.

['eHeTnyeckas CBA3b MEXAY KilacCaMH
HEOPraHMYECKUX COCTUHEHHH.
JleMoHcTpanuu

OBnaseHue  MOHATUHHBIM  anmaparoM U
CHUMBOJINYECKUM S3BIKOM XUMHH.

dopmupoBaHUe IepBOHAYAIbHBIX
CUCTEMaTHU3UPOBAHHBIX IpeACTaBIeHU 0
BellecTBaX, 00  UX  MpeBpallleHUusIX U

IIPAKTUYECKOM ITPUMEHEHHH.

OOBACHATP NPUYMHBI MHOTO0Opa3usl BEIIECTB,
3aBHCHUMOCTB UX CBOICTB OT COCTaBa U CTPOCHMSI,
a TaKk)Ke 3aBUCUMOCTb IPUMEHEHHUS BEIIECTB OT UX
CBOMCTB.

Oco3Hanune XUMHYECKHUX MIpeBpaLEHUI
HEOPraHMYECKUX BEUIECTB KaK OCHOBBI MHOTHX
SIBJICHUM KUBOW W HEXXUBOU MPHUPOJIBI.

CdopmupoBaHHOCTH YMEHHUS MIPOU3BOJIUTH
BBIYMCIICHUSI TI0  YPAaBHEHUSIM  XUMHUYECKUX
peaKuuii.

[IpnobpeTrenne onpITa HCTIOIB30BAHUS PA3TUIHBIX
METOZIOB M3YUEHUs BEIIECTB: HAOIIOACHUS 33 UX
NpEeBpaAlICHUAMU IIPU MPOBEACHHUU HCECIOXKHBIX
XUMHUYECKHX SKCIEPUMEHTOB C HCIOJIb30BaHHEM
1a60paTOpHOTO 00OPYAOBaHUS U IPHOOPOB.
YMeHnue paboTtarh B rpyIIe.

POII: Ypox 15. «Oxcust:
KJIaCCH(pUKAIUsA, HOMEH-
KJIaTypay:
https://resh.edu.ru/subject/le
sson/2445/start/

POII: Ypok 16. «CBoiicTBa,
NOJTyYeHHUEe, TPUMCHCHHE
OKCH-
nosx»:https://resh.edu.ru/sub
ject/lesson/2444/start/

POII: Ypox 17. «OcHoBa-
HUS: KIaccuuKaius, Ho-
MEHKJIATypa, MOTYICHHE:
https://resh.edu.ru/subject/le
sson/2442/start/

POUI: Ypok 18. «Xumunyec-
KHE CBOMCTBA OCHOBAHHUI:
https://resh.edu.ru/subject/le
sson/2443/start/
«Uudoypox»: «OcHoBa-

HusD: https://iu.ru/video-
lessons/d2283e41-6049-
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1. OOpa31pl HEOPraHUYECKUX BEIISCTB
Pa3IMYHBIX KJIACCOB.

2. BzaumozpeiicTBue pacTBopa CepHOI
KUCIO0THI ¢ okcusioM meau (IT).

3. Peakius HeWTpanu3amuu.

4. BeiTecHEHUE OJTHOTO METaIa JPYTUM
W3 pacTBOpa COJIU.

JIabopaTropHbIe U IPaKTHYECKHE paOOThI
Jlabopamophvie onvimol:

1. B3aumogelicTBUEe KUCIOT C METAaJlI-
JTaMU.

2. IlonyuyeHue HepaCTBOPUMBIX OCHOBA-
HUH.

3. BzaumoneiicTBre HEPACTBOPUMBIX OC-
HOBaHUM C KHCIOTaMHU.

4. Paznoxxenue runpokcusa meau (11)
MIpU HArpEBaHUU.
Ipakxmuueckas paboma: Ne6. Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COECTUHEHUN).

Buviyucnenus

- TI0 YPaBHEHUSM XUMUYECKHUX PEaK-
H.

OBnazneHne OCHOBaMU XMMHYECKOW IPAMOTHOCTH:
CHOCOOHOCTBIO aHAJIHM3UPOBATH U OOBEKTUBHO
OLICHMBATh >KU3HCHHBIC CHUTYallUM, CBA3aHHBIE C
XMMHUEH, HaBbIKAMH O€30MacHOro oOpaieHus ¢
BELICCTBAMM, HCIIOJIb3YEMBIMH B IIOBCEJHEBHOU
JKU3HU; YMEHUEM aHAJIW3UpPOBaTh U IIAHUPOBATb
HKOJIOTUYECKH Oe30I1acHOe IOBEEHUE B IEJIX
COXPAHEHUs 3[J0POBbS U OKPYKAIOIIEH CPE/IbL.
Vcnonb3oBaTh  NpU  BBINOJHEHUH  Y4E€OHBIX
3aJaHU M B TIPOLECCE MCCIEN0BATEIbCKON
JIESITEJIBHOCTH HAy4YHO-NOMYJSIPHYIO JIUTEPATypy
XMMHYECKOTO coleprKaHus, CIIPABOYHBIE
Marepuaibl, pecypcsl HTepHeTa.

4a0d-a904-8a766bf8fe4f
POUI: VYpoxk 19. «Kucnots!.
Cocras. Knaccudukarus.
Homenxknarypay:
https://resh.edu.ru/subject/le
sson/2055/start/

POIII: Ypoxk 20. «Ilonyue-
HHE U XUMHUUYECKHE CBOM-
CTBa KUCJIOT»:
https://resh.edu.ru/subject/le
sson/3120/start/
«Uudoypox»: «Kuciotsl,
UX KJIacCU(UKALUS U CBOM-
cTBay: https://iu.ru/video-
lessons/ac878a92-c7fc-
477f-ae0b-06e3a1e37503
POUI: Ypok 21. «Conu: co-
CTaB, Kiaccudukarms, Ho-
MEHKJIaTypa, CliocoObl Mo-
TYYSHUS):
https://resh.edu.ru/subject/le
sson/2054/start/

POII: Ypox 22. «CBoiicTBa
coJIei»:
https://resh.edu.ru/subject/le
sson/2441/start/

POII: Ypok 24. «I'enetnue-
CKasi CBSI3b MEXKIY OCHOB-
HBIMH KJIacCaMHU HEOPTaHU-
yecKux coeaunenuii. 0600-
MeHNEe 3HaHWI 10 TEMe
«OCHOBHBIE KJIACCHI HEOP-
FaHUYECKHUX COEIUHE-
HHUM»»:
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https://resh.edu.ru/subject/le
sson/2440/start/
«HMuadoypok»: «l'eHeTnde-
CKas CBSI3b MEXK/y KJjlac-
CaMU BEIIECTB»:
https://iu.ru/video-
lessons/527b12d9-089e-
41ec-951f-ac19fc2dfd99
«udoypox»: «Pacuersl o
XUMHYECKHM ypaBHe-
HHsAM»: https://iu.ru/video-
lessons/710ae472-8dct-
4947-99fe-tb3¢a6430168

Pasnea 3. [lepnonnyecknii 3akon u Ilepuoguyeckas cucrema xumuuyecknx 31emMenToB .M. MenaeneeBa. CTpoeHue aToMOB. XU

TCJIbHO-BOCCTAHOBUTEC/ILHBIC PCAKIIUHA - 15 yacoB

MHYecKas cBA3b. OKHuCIN-

8 |Tema 8.
[Tepuognueckuit
3aKOH U
[Iepnonnueckas
cucrema
XAMHYECKHUX
anemenToB ..
Menneneena.

Crpoenue aroma.

[TepBble MOMBITKH KJIACCU(UKALUN XU-
MUYECKUX JIEMEHTOB.

[TonsiTve 0 rpynmnax CXOIHBIX DJIEMEH-
TOB (ILIEJIOUHBIE U IIETOYHO3EMENIbHbBIE
METaJIIbL, TAJIOTE€Hbl, UHEPTHBIE ra3bl).
DJIEMEHTHI, KOTOpbIe 00pa3yroT amdo-
TEPHBIE OKCHUJIbI ¥ THIPOKCHIBL.
[Iepnonnueckuii 3akoH u [lepnonnue-
CKasl CUCTEMA XMMHUYECKHUX JIEMEHTOB
J.1. Menneneesa. [lepuoasl, rpynisi,
noArpymnibl. PU3NUecKuii CMbICI TOPSA-
KOBOT'O HOMEpa 3JIeMEHTa, HOMEPOB Tie-
proa U rPyIIIbI.

Ctpoenue aromoB. CocTaB aTOMHBIX
anep. M30Tonel. DIeKTPOHBI.

CtpoeHne AIIeKTPOHHBIX 000JI0YEK aTo-
MOB MepBbIX 20 XMMHUUYECKUX AIEMEHTOB

OBnanenue HOHATUHHBIM
CHUMBOJIMYECKUM S3bIKOM XUMUHU.
Oco3Hanue OOBEKTUBHOW 3HAYMMOCTH OCHOB
XUMHUYECKON HayKM KakK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS.

VYrnybneHue NpeAcTaBI€HUH O MarepHallbHOM
€IUHCTBE MUPA.

@opMUPOBaHUE YMEHHUW YCTaHABIUBATh CBS3H
MEXy peallbHO HaOJI0aeMbIMH XMMUYECKUMHU
ABJICHUSIMU UM IIPOLIECCAMH, IPOUCXOISIIAMH B
MHUKPOMHUDE.

[IporHo3upoBare XapakTep H3MEHEHHsI CBOWCTB
IEMEHTOB U HUX COCIUHEHUU II0 TpYIIaM H
nepuoaam I[leproanvyeckon CUCTEMBI.
XapakTepru30BaTh XUMUUYECKHUE DJIEMEHTHI IIEPBBIX
TpEX TMEpUONOB, KalMs, KaJIbIHMs IO HX
nonoxkennto B Ilepuonmueckoin cucreme JI.U.
MeHnpeneena.

arraparom n

«Hudoypox»:

«I13 u [lepuonuueckas cu-
CcTeMa XUMHYECKHUX JIEMEH-
toB /. 1. MenneneeBay:
https://iu.ru/video-
lessons/f966b4ea-86d5-
4126-ade4-687fe3b431f1
POIII: Ypok 25.
«Knaccuduxanust xummae-
CKMX dJIeMeHTOB. IToHsgaTne
O TPyMIax CXOJHBIX dJe-
meHToB. 13 u [lepuoamnye-
CKas TaOJIMIIa XUMUYECKUX
anemenToB /.M. Mennaene-
eBay:
https://resh.edu.ru/subject/le
sson/2053/start/

POUI: Ypok 26. «Ctpoenue
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[Tepuognueckoit cucremsl JI.1. Menne-
JIecBa.

XapakTeprucTUKa XUMHUYECKOTO 3JIe-
MEHTa I10 €ro nojioxkeHuto B [lepuoau-
veckoi cucreme .M. Menaeneena.
3nauenue [lepuoauyeckoro 3akoHa u
[lepuoanyeckoi CUCTEMbl XUMUYECKUX
AIIEMEHTOB JIJIsl Pa3BUTHUSI HAYKU U TPAK-
THKU.

J.1. Mennenees - yueHbli, IeAaror u
rpaKJIaHUH.

JIeMOHCTpaluu

1. KopoTkonepuoaHasi ¥ ITUHHOTIEPUO/-
Hast popmbl [Tepronnueckoit cucTeMbl
xumudeckux anemenToB J[.1. Menene-
cBa.

2. O3HaKOMJICHHE C 00pa3aMu MeTaJ-
JIOB 1 HEMETAJJIOB.

JIabopaTropHbIe M IPaKTHUCCKHE PAOOTHI
Jlabopamophuwiii onvim:

1. BzauMopeicTBre ruipoKCHIa [IMHKA
C pacTBOpaMHU KHUCJIOT U IIET0YEH.

Hcnonp30BaTh MpU  BBINOJIHEHUH  y4EOHBIX
3alaHUd M B TIPOILIECCE UCCIEHOBATENBCKON
JESTEIIbHOCTH HAay4YHO-MOMYIISIPHYIO JIUTEPAaTypy
XUMHUYECKOTO CoJIep KaHuUs, CIIpaBOYHBIC
Marepuaisl, pecypcsl UHTepHera.

aroma. CocTaB aTOMHBIX
saep. U3oTonsny:
https://resh.edu.ru/subject/le
sson/2051/start/

POIII: Ypok 27. «Pacnosio-
YKEHUE AIIEKTPOHOB 110
SHEPTeTUYECKUM YPOBHSM.
CoBpemennas ¢hopmynu-
poBka [13»:
https://resh.edu.ru/subject/le
sson/2050/start/

POIL: Ypok 28. «M3meHne-
HHE CB-B aTOMOB 3JICMCHTOB
1 00pa30BaHHBIX MU Be-
HIECTB IO MEPUOIAM U
TpyIIaM MepruoanIeCcKOM
CHCTEMBI»:
https://resh.edu.ru/subject/le
sson/2049/start/
«HHpoypok»: «Xapakrepu-
CTHKA XHMUYECKOTO dJie-
MEHTa Ha OCHOBAaHHH €TI0
nosiokeHus B Ilepuoanye-
ckoit cucrteme /1. 1. MeHae-
nmeeBay: https://iu.ru/video-
lessons/6dfef2fd-8ede-4af4-
b2d7-bbe5d95ald4f
Enunoe okHO nocTtyna k
00pazoBaTeIbHBIM pecyp-
cam. «JI.11. Menaenees:
ouorpadus»:
https://library.istu.edu/hoe/p
ersonalia/mendeleev.pdf
«HUudoypox»: «OCHOBHBIE
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CBEJICHUS O CTPOCHHH aToO-
MOBY»:

https://iu.ru/video-
lessons/1a3fecf3-4d6b-
4edc-9155-f0a0730belb9
«UHupoypox»:

«CTpoeHHE MEKTPOHHBIX
000JI0UEK aTOMOBY:
https://iu.ru/video-
lessons/87820feb-dcdf-
4429-a729-9a48¢8a25000

Tema 9.
XnuMuyeckas
CBSI3b.
OKHCIUTENBHO-
BOCCTaHOBHUTEE-
HBIC peaKInu.

DIEKTPOOTPHUIIATEIIBHOCTh aTOMOB XH-
MHYECKHX DJIEMEHTOB.

XuMHUYecKas CBI3b (MOHHAs, KOBAJICHT-
Has TIOJISIPHAS ¥ KOBAJICHTHAS HETIOJISIP-
Has).

CTeleHb OKUCIICHHS.
OKHMCITUTENBHO-BOCCTAHOBUTENBHEIE pe-
akuuu (OBP).

[Iporiecchl OKUCTIEHUS H BOCCTAHOBIIE-
HUS.

OKHUCIIUTENIH U BOCCTAHOBUTEIIH.
JleMoHCcTpaluu

1. OKUCIIUTENEHO-BOCCTAHOBUTEIIBHBIC
PEaKIMU: TOPEHHE, PEaKIIUU Pa3JIokKe-
HUSI, COCTUHCHUSI.

OBnazneHne NOHATUHHBIM allllapaToM U CUMBOJIH-
YECKUM SI3bIKOM XUMHHU.

Oco3HaHue 00bEKTUBHOM 3HAYMMOCTH OCHOB XU-
MHUYECKON HayKH KaK 0071acTH COBPEMEHHOTO
€CTECTBO3HAHMUS.

OOBSACHIATH TPUYMHBI MHOTOOOPAa3Hsl BELIECTB, 3a-
BHCHUMOCTb X CBOMCTB OT COCTaBa U CTPOEHHS, a
TaK)K€ 3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX
CBOMCTB.

®dopMHpoBaHKE TEPBOHAYATIBHBIX CUCTEMATH3U-
POBaHHBIX MPEJCTABICHUN O BEIECTBaX, 00 UX
MPEBPALICHUSIX U PAKTUYECKOM IPUMEHEHUH.
Vcrionb30BaTh MpH BHIMOJTHEHUH Y4eOHBIX 3a/1a-
HUM TEKCThl y4eOHUKA, CIPABOYHbIE MATEPUAIIbI
(MeproIMYecKyIo CUCTEMY XUMHUYECKHUX 3JI€MEH-
toB /.. Menneneesa, Tabnuily pacTBOPUMOCTH
KHCJIOT, OCHOBAHUI U COJIEH B BOJIE, DIEKTPOXHU-
MUYECKHUH psiJl HAPSHKEHU METaJioB).

«Hudoypox»:

«Crenenn okucienus. bu-
HapHBIC COCTMHEHUS»:
https://iu.ru/video-
lessons/b1219725-03a3-
43¢0-8693-252¢a697d13a
«HHpoypox»:
«B3anmopencTBre aToMOB
9JIEMEHTOB-HEMETAJIJI0B
MEX1y CO00i»:
https://iu.ru/video-
lessons/cf99¢638-fech-
409d-aff9-24d404313cf9
«Habdoypox»:
«DNeKTPOOTPHIIATENb-
HocTh. KoBanenTHas nossip-
Hasl CBS3bY:
https://iu.ru/video-
lessons/f9e3dc69-6443-
449a-a810-f7d6cbf2eela
VIDEOUROKI.NET:
«BHIBI XUMHYECKHX CBSI-
3eil. KoBajieHTHasT M MOHHAs
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CBSI3bY
https://videouroki.net/blog/
videourok-po-khimii-vidy-
khimicheskikh-svyazey-
kovalentnaya-i-ionnaya-
svyaz.html

«Mudoypok»: «B3zaumoneii-
CTBHE aTOMOB 2JICMEHTOB-
METAJIJIOB U DJIEMEHTOB-HE-
METAJJIOB MEKIy cO00ii.
HNonnas cBsa3b»:
https://iu.ru/video-
lessons/24¢e4b0ce-906¢-
4314-8052-d55341b84e34
VIDEOUROKI.NET:
«Crenens okucienus. bu-
HapHBIC COCAMHCHHUSI:
https://videouroki.net/blog/s
tepen-okisleniya-binarnye-
soedineniya.html
«uabdoypox»:

«OBP»: https://iu.ru/video-
lessons/2f031d1£-30fc-
4376-9048-b21{ebf04797
POIII: Ypox 29. «3nekrpo-
OTPUIATETTFHOCTh XUMUYE-
CKuX 3neMeHToB. MonHas
CBSI3bY»:
https://resh.edu.ru/subject/le
sson/2439/start/

POII: Ypox 30. «Kosa-
JIEHTHAs] XUMHUYECKAsT CBSI3b.
[TonsipHas u HenoysipHast
CBSI3bY»:
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https://resh.edu.ru/subject/le
sson/2048/start/

POIII: Ypok 32. «Banent-
HOCTh U CTCIIEHb OKHCIIC-
Husl. [IpaBuna onpeneneHus
CTEIICHEH OKHUCIICHUS dJIe-
MEHTOBY:
https://resh.edu.ru/subject/le
sson/3121/start/

POUI: Ypok 33. «Oxucnu-
TEJIbHO-BOCCTAHOBUTEIb-
HBIE PEAKIIUN»:
https://resh.edu.ru/subject/le
sson/3122/start/
VIDEOUROKI.NET: Pa3-
pabotka Peznnyenko M. K.
«OKHCIINTEIRHO-BOCCTAHO-
BUTEJIbHBIE PEAKIINI
https://videouroki.net/razra
botki/okislitiel-no-
vosstanovitiel-nyie-
rieaktsii-2.html
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9 kiacc (2 yaca B HejeJI0, Bcero 68 yacon)

Ne
n/n

HaumenoBanue
pa3nesioB U TeM
MPOrpaMMbI

KoanuecTBoO
aKaJeMHYeCKHX
9aCc0B, 0TBOIMMBbIX
HA 0CBOEHHE
KaKI0# TeMBI

OcHoBHoOe cofiepkaHne

Buabl gessteabHOCTH

DJieKTpoHHbIE (LM (ppPOBHIE)
oOpa3oBarejibHbIE pecypchl

Pa3nea 1. BemmecTBo 1 xXumuue

cKue peakuum - 17 yacon

[ToBTOpEeHue u
yriyOneHue 3Ha-
HUM OCHOBHBIX
paszesnoB Kypca 8
KJiacca.

[Tepuogmueckuii 3akoH. [lepunoauue-
CKasi CHCTeMa XMMHUYECKUX AJIEMEHTOB
.. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJHsl, KaJbIUs U UX COCIHU-
HEHUI B COOTBETCTBUU C MOJIOKEHUEM
AJIEMEHTOB B IEPUOIMUECKON CUCTEME
Y CTPOCHHUEM UX aTOMOB.
Knaccugukanus 1 HOMEHKIaTypa He-
OpPraHMYECKHX BEHIECTB (MEXIYHAPO/I-
Has U TPUBUAJIbHAS ). XUMUYECKHE
CBOICTBA BEIIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COEIMHEHUH, NX T€HETHUYECKasl CBA3b
HEOPTraHWYECKUX BEIIECTB.

CrpoeHue BelecTBa: BUAbl XUMUYe-
CKOM CBSI3M U TUIIBI KPUCTATUTMUECKUX
peméToK. 3aBUCUMOCTh CBOMCTB Be-
IIECTB OT UX CTPOCHHUSI.
JemMoHCcTpanuu

1. Mogenu KpucTauNIM4eCKUX PEIIETOK
HEOPTraHWYECKUX BEIECTB.

2. KopoTtkonepuogaHasi ¥ JTHHHOTIEPH-
onHasi popmsl [leproanueckoii cu-
CTEMBbI XUMHYECKUX 3jieMeHToB JI.1.
Menneneesa.

OBnazeHne NOHATHITHBIM aIllapaToM U CUMBO-
JINYECKUM SI3bIKOM XUMUU.

Oco3Hanne 00bEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS.

VYrnyOnenue npeacTaBieHui 0 MaTepruaIbHOM
€IMHCTBE MHPA.

@opMUPOBAHUE YMEHUN YCTAHABIUBATh CBA3HU
MEXy peajbHO HaOM01aeMbIMH XUMUYECKUMU
SIBJIEHUSMU U TIPOLIECCAMU, TPOUCXOISIIIMMU B
MHUKPOMUDE.

®opMHUpPOBaHUE MTEPBOHAYATBHBIX CUCTEMATHU3HU-
POBaHHBIX MPEJICTABICHUI O BEIIECTBAX, 00 UX
MPEBPALICHUSAX U TPAKTHYECKOM IPUMEHEHUU.
Oco3HaHNe XUMUUYECKUX MPEBpaAIEHUI Heopra-
HUYECKHUX U OPTaHUYECKUX BEIIECTB KaK OC-
HOBBI MHOTUX SIBJICHUH KUBOW U HEKUBOU IPU-
POIBL.

Hcnons30BaTh MpH BBHIOTHEHUH Y4eOHBIX 33/1a-
HUM U B TIPOIIECCE UCCIIEN0BATEIIbCKOM eI TENb-
HOCTH HAyYHO-IIOMYJISIPHYIO JIUTEPATyPy XUMHU-
YECKOTr0 COJEPKaHMs, CIPABOYHbBIE MATEPHAJIBI,
pecypcel HTepHera.

«UHpoypok»: «Xapakrepu-
CTHKa XUMHUYECKOTO dJIe-
MEHTa 110 KUCJIIOTHO-OCHOB-
HBIM CBOMCTBaM o0Opazye-
MBIX UM COCJMHEHUH. AM-
dboTepHbIE OKCUIBI U TH/I-
POKCHIIBI»:
https://iu.ru/video-

lessons/f969d5fc-cade-4421-

8a59-0b3fa639eb37

VIDEOUROKI.NET:
«BaieHTHBIE BO3MOKHOCTH
aToMoB. CTeleHb OKHUCIIe-
HUS:
https://videouroki.net/blog/vi

deourok-po-khimii-

valentnye-vozmozhnosti-

atomov-stepen-

okisleniya.html
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Tema 1. OcHOB-
HBIE 3aKOHOMEP-
HOCTH XUMHUYeE-
CKHUX pEaKLIHi.

Knaccudukanus XuMu4ecKux peakiui
0 Pa3JIMYHBIM IIPU3HAKAM (I10 YUCITY U
COCTaBY y4YaCTBYIOLIUX B PEaKI[UU Be-
HIECTB, 110 TEeIJIOBOMY 3 (dEKTy, 1Mo u3-
MEHEHUIO CTETICHEeH OKUCIICHUS XUMHU-
YECKUX JIEMEHTOB, 110 00PaTUMOCTH,
10 YYaCTHIO KaTalau3aropa).

DK30- ¥ HJIOTEPMUUYECKHUE PEAKIINH,
TepMOXUMUYECKUe ypaBHeHus. [loHs-
THE O CKOPOCTH XUMHUYECKON peaKIIiH.
[TonsiTHEe 0 TOMOTEHHBIX U T€TEPOTEH-
HbIX peaknusax. [lonarue 06 ooparu-
MBIX ¥ HCOOPAaTUMBIX XUMUYECKUX pe-
akuusx. [loHsaTue 0 XMMUYECKOM paB-
HoBecuu. DaKTOPHI, BIUSIONINE HA CKO-
POCTb XUMHUYECKOH peakiny U MOoJI0XKe-
HUE XUMUYECKOro paBHOBecHs. OKuc-
JUTENbHO-BOCCTAHOBUTENLHBIE peak-
11U (IEKTPOHHBIN OalaHC OKHUCITH-
TeIbHO-BOCCTAHOBUTEIHHON PEAKIIHH).
JeMoHcTpanuu

1. 3aBUCHUMOCTb CKOPOCTH XUMHUECKON
PEaKIMH OT Pa3IUYHBIX (PAKTOPOB.

2. Bo3aeiicTBue katann3aropa Ha CKO-
POCTb XMMUYECKOW PEAKIIUH.

3. Ilpumepsl HEOOPATUMBIX U 00paTH-
MBIX PEaKIUH.

4. CMeleHre paBHOBECHSI XUMUYECKOM
peaKIuu.

Buiuucnenus

KOJINYECTBA BEIIECTBA, 00bEMA U MaCChI
pEeareHToB UK MPOAYKTOB 10 ypaBHE-
HUSM XHMHYECKHX PEAKIIHH.

OBJlaieHUE MOHATUIHBIM anapaToM U CUMBO-
JIMYECKHUM SI3BIKOM XHUMUH.

PackpbIBaTh CMbICT N3y4aeMbIX MTOHITHH U TIPU-
MEHSTb 3THU MMOHATHUS IIPU ONIMCAHUU CBOMCTB BE-
1IECTB U UX MIPEBPAILCHU.

Oco3HaHne 00bEKTUBHOM 3HAUMMOCTH OCHOB
XUMHUYECKOW HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHUSI.

dopMHUpoBaHUE MTEPBOHAYATIBLHBIX CUCTEMATU3H-
POBaHHBIX MPEACTABICHHUIA O BEIIECTBAX, 00 UX
MPEBPALLICHUAX U TPAKTHYECKOM IPUMEHEHUU.
OOBACHATH PUIMHBI MHOTOOOpa3Hsl BEIIECTB,
3aBUCHUMOCTb X CBOMCTB OT COCTaBa U CTPOE-
HUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHUS Be-
IIECTB OT MX CBOMCTB.

Oco3HaHue XUMUYECKUX MpeBpalieHuii Heopra-
HUYECKHUX U OPTaHUYECKUX BEIIECTB KaK OC-
HOBBI MHOTUX SIBJICHUH KMBOW U HEKUBOU IPU-
POIBL.

PopMHUpPOBaHUE YMEHUN YCTAaHABIMBATH CBS3U
MEXy peaJbHO HAOII0AaeMbIMU XUMUUECKUMU
SIBJIEHUSAMU U IIPOLIECCAMU, TPOUCXOISIIMMU B
MHKPOMUDE.

IIpon3BOANUTH BEIYUCIEHUS 10 XUMHUYECKUM
YpPaBHEHUSIM.

Hcnons30BaTh MpH BBHITOTHEHUHN Y4eOHBIX 33/1a-
HUM U B TIPOIIECCE UCCIIEA0BATEIIbCKOMN AEATEIb-
HOCTH HAyYHO-IIOMYJISIPHYIO JIUTEPATyPy XUMHU-
YECKOTO COAEpKaHus, CIIPABOYHbBIE MaTEpPHUAIIbI,
pecypcol HTepHera.

POIII: Ypok 2 «TemnoBoii
rpdexr peakun. [TonsTre
00 7K30- U SHAOTEpPMUYE-
CKUX PEaKIIHSIX)»:
https://resh.edu.ru/subject/les

son/2437/start/

POIII: Ypok 3. «CkopocTh
XUMUYeCKUX peakuuil. [lep-
BOHAYaJIbHBIE MIPE/ICTaBIe-
HUS O KaTaJlu3em:
https://resh.edu.ru/subject/les

son/2102/start/

POUI: Ypok 4. «O0parumblie
1 HeOOpaTUMBbIC PEAKIIHH.
IToasaTHEe 0 XUMHYESCKOM
PaBHOBECHI:
https://resh.edu.ru/subject/les

son/2103/start/
«HbOYypOK»:
«XHMMHUYECKHE PEAKLIUN.
CKOpOCTh XUMHUYECKOU pe-

akIun»: https://iu.ru/video-
lessons/73¢12e92-ddb3-

480a-944c-76e8ca74191d

«HbOYypOoK»:
«Karanuzarops! u kara-
TTH3Y:

https://iu.ru/video-

lessons/43c0defl-el 6f-4¢8d-

8741-6f1d934d641d
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Tema 2. Dnekrpo-
JUTUYECKas TUC-
coLMalus.
XUMHUYECKHUE pe-
aKIlUU B PacTBO-
pax.

Teopust AIEKTPOTUTHIECCKON TUCCOIHA-
M.

DIEeKTPOIUTHI U HEAIEKTPOJIUTHI. KaTu-
OHBI, aHUOHEI.

MexaHu3M JUCCOLMALIMY BEIIECTB C
Pa3IMYHBIMU BUJAMU XUMHUECKON
CBSI3H.

Crenenp nucconuanuy. CHIbHEBIC U
cia0ble AIIEKTPOITUTHI.

Peakuuu noHHOro 0oOMeHa, ycIoBHs X
nporekanus. MlonHble ypaBHEHUs peak-
105058

XHUMHYECKHE CBOMCTBA KUCIOT, OCHO-
BaHUU U COJICH B CBETE MpE/ICTaBICHUN
00 2IEKTPOTUTUUECKON TUCCOIUAIIUH.
Cpena pactBopa. [Tonstue o ruaponuse
CoJIeii.

KayecTBeHHbIE peakliuM Ha KATUOHBI U
AHHOHEL.

JleMoHCcTpaluu

1. DnekTpuueckast MPOBOAUMOCTH pac-
TBOPOB BEIIECTB; JBUKEHNE HOHOB B
AIIEKTPUUECKOM TIOJIE.

2. OnbITHI, WUTFOCTPUPYIOLLIUE TIPU-
3HAKW MPOTEKAHMS PEAKIIUH HOHHOTO
oOMeHa.

3. OnBITHI IO ONPEIEIEHUIO CPENIBI B
pacTBopax colei (xJopuaa HaTpus,
KapOOHaTa HaTpHs, XJIOpU/Ia IUHKA).
JlaGopaTropHbIe U IPaKTHYECKHE pa-
60TbI

JlabopamopHnuwiii onvim:

1. Peakiiuu noHHOTO OOMEHA B PacTBO-
pax aneKkTponuToB: cynbdara meau (II)

OBnajgeHue NOHATUIHBIM annapaToM U CUMBO-
JIMYECKUM SI3bIKOM XHMHUHU.

Oco3HaHne 00BbEKTUBHOM 3HAYUNMOCTH OCHOB
XMMUYECKOH HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS.

®opMHpoBaHKE IEPBOHAYAIIBHBIX CUCTEMATU3U-
POBaHHBIX MIPEJCTABICHUN O BEIECTBAaX, 00 UX
IIPEBPALICHUSIX U IPAKTUYECKOM IIPUMEHEHUHU.
OOBACHATH NPUYUHBI MHOTOOOPA3Hsl BELIECTB,
3aBHCHUMOCTB UX CBOMCTB OT COCTaBa U CTPOE-
HUS, a TAK)KE 3aBUCUMOCTh IIPUMEHEHUS Be-
LIECTB OT UX CBOMCTB.

Oco3HaHNEe XUMUYECKUX MTPEBPALLECHUI Heopra-
HUYECKUX U OPraHMYECKUX BEUIECTB KaK OC-
HOBBI MHOTHUX SIBJICHUH KMBOW M HEKUBOU ITPU-
POIBL.

@opMUPOBAHUE YMEHUN YCTAHABIUBATh CBA3HU
MEXy peaJbHO HaOM0AaeMbIMU XUMHUYECKUMU
SBJIEHUSIMU U TIPOLIECCAMM, TPOUCXOJSAIINMHU B
MUKPOMHPE.

[TproGpereHue omnpITa UCIOIb30BaHUS PA3JINY-
HBIX METOIOB U3Y4EHHUs BEILIECTB: HAOIIONEHUS
3a WX MpeBpalleHUs MU IPU IPOBEJCHUH He-
CJIOKHBIX XMMHUYECKHX IKCIIEPUMEHTOB C UC-
M10JIb30BaHUEM JIAOOPaTOPHOTO 00OPYIOBAHUS U
npubOpOB.

OBnazneHne 0OCHOBaMU XUMUYECKOW I'paMOTHO-
CTH: CIOCOOHOCTBIO aHATM3UPOBATH U 00OBEK-
THUBHO OLIEHUBATh KU3HEHHBIE CUTYallUH, CBSI-
3aHHBIE C XUMHEH, HABBIKAMH O€3011aCHOTO 00-
pallieHus ¢ BelleCTBaAMHU, UCTIOIb3yEMbIMH B I10-
BCEIHEBHOM XU3HU; YMEHUEM aHAJIN3UPOBATh U
IUTAHUPOBATh HKOJIOTHUECKH Oe30I1acHOE MOBe-

«MHDOYpOK»: «DIEKTPOITH-
TUYECKAsl IUCCOLIUALIUS:
https://iu.ru/video-

lessons/68c01809-3276-

4475-8b7d-8f1ba0403769

«Uupoypox»: «loHHbIE
YPaBHEHUS:
https://iu.ru/video-

lessons/8bb17429-dde8-

47b4-a4e9-35aa42a4e608

POII: Ypok S.

«CyIHOCTB TIpoIiecca dIeK-
TPOJIUTUYECKOMN THCCOLHA-
un. JIMcconnanus Kucjor,
ocHoBaHM U coneit. Crnabbie
U CHJIBHBIC JICKTPOJIUTHI.
CTeneHb IUCCOLIUAIUN»:
https://resh.edu.ru/subject/les

son/1518/start/

POI: Ypok 6. «Peakiun
MOHHOTO OOMEHA U yCIOBUS
WX MIPOTEKAHUS»:
https://resh.edu.ru/subject/les

son/1603/start/

POII: Ypoxk 7. «Xumuue-
CKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUIECKUX
COETMHEHU B CBETE MPE/I-
CTaBJICHUN 00 AIIEKTPOIUTH-
YeCKOM QUCCOLMALNMU 1
OKHCIIMTEIHLHO-BOCCTAHOBH -
TETBHBIX PEAKIIUIX):
https://resh.edu.ru/subject/les

son/1606/start/

33




1 mEI04n, KapOOHaTa HATPHS U COJIsI-
HOM KHCIIOTBI, PEAKLUsl HEUTPaIU3aLuN
MEXK1Y TUAPOKCUIIOM Kajivsl U COJISTHOU
KUCTOTOW. [Ipakmuueckas paboma: Ne
1. Penienune sxkcriepuMeHTAIbHBIX 3a7a4
10 TEME.

Buiuucnenus

- 0 YpPaBHEHUSIM XUMUYECKHUX PEaK-
815048

JICHUE B LIEJISIX COXPAHEHUS 3/I0pPOBbs U OKpYKa-
FOLIEN CPENBL.

Hcnonp30BaTh MpH BBHIOJIHEHUHN Y4eOHBIX 3a/1a-
HUH U B IIPOLIECCE UCCIIEI0BATEIbCKON AESITEIb-
HOCTH Hay4YHO-TIIOMYJISIPHYIO JIUTEPATypy XUMHU-

YECKOTO COACPIKaHUs, CIIPAaBOUHbIEC MaTepUalbl,

pecypcol HTepHera.

POIIL: Ypok 8. «I'uaponus
coieiny:
https://resh.edu.ru/subject/les

son/3123/start/
VIDEOUROKI.NET:
«KadyecTBEeHHbIE pEaKIu B
XAMUN:
https://videouroki.net/blog/vi

dieourok-po-khimii-

kachiestviennyie-rieaktsii-v-

khimii.html

Pa3nen 2. HemeTauubl 1 HX

coeqnHeHus - 24 yaca

Tema 3. OOmas
XapaKTEPUCTHKA
XAMHYECKHX dJIe-
MeHTOB VIIA-

TPYIIIBL.
["anoreHsr.

OO0m1as XxapakTepucTUKa rajJoreHoB.
Oco0eHHOCTH CTPOCHHUS aTOMOB 3TUX
AJIEMEHTOB, XapaKTEPHbIE JJI HUX CTe-
MIEHU OKHUCIICHUSI.

Crpoenue u pu3MIEeCKre CBONCTBRA
MPOCTBIX BEHIECTB - TAJIOT€HOB. XHUMH-
YeCKHUE CBOMCTBA Ha MPUMEpE XJIopa
(B3auMoJeiicTBHE ¢ METaJIIaMHt, HEMe-
TaJlJIaMU, IIeJI0YaMu).

Xnoposonopoa. ConsgHast KUCI0TA, XU-
MUYECKHE CBOMCTBA, MOTYUYEHUE, MPU-
MEHEHHE.

KavecTBeHHbIE peakiuy Ha TAIOTCHUI-
WOHBI.

JeiicTBrEe XJ0pa U XJIOPOBOAOPOAA HA
OpraHu3M 4YeJIOBEKa.

Baxxneimme Xa0puabl U KX HAXOXKIE-
HUE B PUPOJIE.

JeMoHcTpanuu

Buoeomamepuanvi:

1. rajoreHsl U UX COCTUHEHUS.

OBnazieHne NOHATUHHBIM allllapaToM U CUMBO-
JIMYECKUM SI3bIKOM XHMUHU.

Oco3Hanue 0ObEKTHBHOIN 3HAYMMOCTH OCHOB
XMMUYECKOM HayKH Kak 00JacTi COBPEMEHHOTO
ecTecTBO3HaHus. PopMUpOBaHUE IEPBOHAYAb-
HBIX CUCTEMAaTU3UPOBAHHBIX NIPEICTABICHUN O
BElIEeCTBaX, 00 UX MPEBPALICHUX U TpaKTHye-
CKOM IIPUMEHEHHUHU.

OOBACHATH NPUUMHBI MHOTOOOPAa3Hsl BEILIECTB,
3aBHCHMOCTB UX CBOMCTB OT COCTaBa M CTPOE-
HUS, a TAK)KE 3aBUCUMOCTh IIPUMEHEHUS Be-
IIECTB OT UX CBOMCTB.

Oco3HaHNe XUMUYECKUX MTPEBPALLEHUI Heopra-
HUYECKUX U OPraHMYECKHUX BEIIECTB KaK OC-
HOBBI MHOTHUX SIBJIEHUM KMBOW M HEKUBOU ITPU-
poxasl. opMHUpOBaHHE YMEHUM yCTaHABINBATb
CBSI3M MEXAY peajibHO HaONII0aeMbIMU XUMUYe-
CKHMMH SIBJIEHUSIMH U ITPOLIECCAMU, TIPOUCXOS-
HIUMH B MUKPOMHUpE.

[TpuoOperenue onbITa UCIOIB30BAHUS pa3INY-
HBIX METO/IOB M3yYEHUS BEIIECTB: HAOIIONECHUS

POII: Ypox 10. «I"ajmoreHsl.
Xnop. Xnoposonxopoa. Co-
JISTHAsI KUCJI0Ta U €€ COJIN»:
https://resh.edu.ru/subject/les

son/2075/start/
«MHpoypox»: «I'amoreHb»:
https://iu.ru/video-

lessons/18ca52ac-7¢c32-

409b-9787-6723015¢3096

«udoypox»: «CoenuHeHus
TaJIOTEHOBY:
https://iu.ru/video-

lessons/ffd0fe60-c78e-4fcf-

9b03-222544c1b5Seb

«Haboypox»: «l[lomyuenune
rajioreHoB. buonorudeckoe
3HAYCHHUE U IPUMEHEHUE ra-
JIOTEHOB U UX COEIUHEHUI»:
https://iu.ru/video-

lessons/fa500e90-7fd7-4833-

bbe5-29cc6a3c4510
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2. O0pa3ipl XJIOPHUIOB.

JlaGoparopHble U IPaKTHYECKHE pa-
60TBI

Jlabopamopmwiii onvim:

1. Pacrio3zHaBaHue XJIOPUA-MOHOB.
Ipaxmuueckas paboma: Ne 2. Ilonyde-
HUE COJITHOW KHMCIIOTBI, U3YYCHHE €€
CBOMCTB.

Buviyucnenus

- 110 YpaBHEHHSIM XUMUYECKUX PEaK-
1WA, €CJIU OJIUH U3 PEareHTOB JIaH B W3-
OBITKE;

- 00bEMOB Ta30B 110 YPABHCHUIO peaK-
LMK Ha OCHOBE 3aKOHA 00BbEMHBIX OTHO-
IICHUI Ta30B.

3a WX MpeBpaIlleHUsIMU IPU TPOBECHUH He-
CJIOKHBIX XUMHWYCCKUX OKCIICPUMCHTOB C UC-
MOJIb30BaHUEM JIAOOPATOPHOTO 0OOPYIOBAHUS U
puOOpOB.

OgnajieHue 0OCHOBaMHU XUMUYECKON I'PaMOTHO-
CTH: CIOCOOHOCTBIO aHATM3UPOBATH U 00BEK-
THUBHO OLIEHUBATh KU3HEHHBIE CUTYaAIUH, CBSI-
3aHHBIC C XMMHUEH, HaBBIKAMH 0€30I1aCHOI0 00-
pallleHus ¢ BelleCTBaMHU, UCTIOIb3yEMbIMH B I10-
BCEIHEBHOM KU3HU; YMEHHUEM aHAIIM3UPOBATh U
IUTAHUPOBATh HKOJIOTHMUECKH 0€30I1acCHOE MOBe-
JICHUE B LIETISIX COXPAHEHUS 3I0pPOBbS U OKpYKa-
FOIIEHN CpeNpl.

Hcnonp30Barh NMpH BBIOTHEHUHN Y4eOHBIX 3a/1a-
HUH U B IIPOLIECCE UCCIIEI0BATEIbCKON AESITENb-
HOCTH Hay4YHO-TIOMYJSIPHYIO JIUTEPATypy XUMHU-
YECKOTO COACPIKAHUS, CIIPABOYHBIC MaTepUaJIbl,
pecypcsl MuTepHerTa.

Tema 4. O61mmas
XapaKTepUCTHKA
XUMHUYECKHUX dJIe-
MeHTOB VIA-
TPYIIITHL.

Cepa u e€ coenu-
HEHUSI.

OO0m1as XxapakTepuCTHUKA AIIEMEHTOB
VIA-rpynmel. OcoOeHHOCTH CTPOCHUS
aTOMOB 3THUX 2JIEMEHTOB, XapaKTepHbIE
JUISl HUX CTETIEHU OKHUCIICHUSI.
Crpoenue u ¢puznyeckre cBOMCTBa
IIPOCTBIX BEIIECTB - KUCIOPOJa U CEPBI.
AnnoTponHsle MOAU(PUKAIIUN KUCIIO-
porna u cepbl. XMMHYECKHE CBOMCTBA
CEpBI.

CepoBonopos, cTpoeHue, pusnueckue
Y XMMHYECKHE CBOMCTBA.

Oxcuppl cepbl Kak IPEACTaBUTENN KHUC-
JOTHBIX okcuJ10B. CepHas kucnota, Gpu-
3UYeCcKHe U XUMUYECKHe CBOHCTBa (00-
1€ KaK MPeACTaBUTENS Kjacca KUCIOT

Oco3HaHne 0ObEKTUBHOIN 3HAUMMOCTH OCHOB
XMMUYECKOH HayKH Kak 00JacTH COBPEMEHHOTO
ecTecTBO3HaHMs. PopMUpOBaHUE TIEPBOHAYAb-
HBIX CUCTEMAaTHU3UPOBAHHBIX NIPEICTABICHUN O
BEIIeCTBaX, 00 UX MPEBPALICHUIX U TPaKTHye-
CKOM IIPUMEHEHHUHU.

OOBACHATH MPUUMHBI MHOTOOOPAa3Hsl BEILIECTB,
3aBHCHMOCTB UX CBOMCTB OT COCTaBa M CTPOE-
HUS, a TAK)Ke 3aBUCUMOCTh IIPUMEHEHUS Be-
LIECTB OT X CBOMCTB. OCO3HAHNE XUMUYECKUX
MpEeBpaLIeHUI HEOPraHNYEeCKUX U OpraHuye-
CKHX BEILECTB KAK OCHOBBI MHOTHX SIBJICHUI
KUBOHM M HEXUBOU nprpoasl. DopMupoBaHue
YMEHMH yCTaHABIMBATh CBSI3U MEXY PEAIBHO
HaOJI01aeMbIMH XUMUYECKUMHU SIBJICHUSAMU U
IIPOLIECCaMU, IPOUCXOASIIMMU B MUKPOMUDE.

VIDEOUROKI.NET:
«O011as xapakTepucTHKa
XaJbKoreHoB. Kucnopom:
https://videouroki.net/blog/o

bshchavya-kharakteristika-

khalkogenov-kislorod.html

«Hdoypox»: «HemeTansl
aTOMBI U IIPOCTBIE BEIIECTBA.
Kucnopon, 030H, BO31yx»:
https://iu.ru/video-

lessons/b707df51-4a4d-

4e41-a219-e650cdc807ab

«Haboypox»: «Kucmopomy:
https://iu.ru/video-

lessons/4700144e-3441-

48d5-a5bd-db70722c88a4
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u crenuduueckue), MpuMEeHEHHE. XH-
MUYECKHUE PEAKIINH, JICKAIINE B OCHOBE
MPOMBILIIEHHOT'O CII0c00a MOy4eHust
CEPHOM KUCIOTHL. ATImaparsl U IpoTe-
Kalolllue B HUX MPOLECCHl (Ha mpuMepe
MIPOU3BOJICTBA CEPHOM KHUCIIOTHI).

Comnu cepHOU KUCIIOThI, KAYECTBEHHAS
peaxius Ha Cyab(harT-uoH.
Haxoxxnenue cepbl u e€ coeIMHeHUN B
npupojie. XUMUYECKOE 3arpsi3HEHUE
OKPYKAIOLIEH Cpelibl COEAMHEHUSIMU
cepbl (KUCIIOTHBIE IO/, 3arPs3HEHNE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0
MPEIOTBPAIICHHUS.

Hemonctparuu 1. Komnekuun (Bugeo-
Marepuabl): cepa 1 € COeTMHEHUS.

2. O6ymuBaHuE caxapa Moj JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOMN KUCIIOTHI.
JlaGopaTopHbIe ¥ MPaKTUYECKUE pa-
0oThI

Jlabopamopnvie onvimui:

1. OOHapyxeHue Cynb(haT-uOHOB.

ITproOperenue onbITa UCIOIB30BAHUS Pa3INY-
HBIX METOZIOB U3Y4YEHHUS BEIIECTB: HAOIIONCHUS
3a UX NPEBpAILEHUsIMU IPHA IPOBEJCHUH HE-
CJIOKHBIX XUMHUYECKHUX IKCIIEPUMEHTOB C UC-
[10JIb30BaHUEM J1A00PATOPHOTO 0OOPYOBAHUS U
puOOpOB.

OBnagenne OCHOBaMU XUMUYECKON I'PaMOTHO-
CTH: CITIOCOOHOCTBIO aHATM3UPOBATH U 0OBEK-
TUBHO OLICHUBATh JKU3HEHHBIE CUTYalluH, CBsI-
3aHHBIE C XUMMEH, HABBIKAMH O€3011aCHOT0 00-
palieHus ¢ BEUIECTBAMH, UCIIOIb3YEMBIMH B I10-
BCEIHEBHOM XU3HU; YMEHUEM aHAJIN3UPOBATh U
IUTAHUPOBATh HKOJIOTHMUECKH 0€30I1acHOE MOBe-
JICHUE B LIEISIX COXPAHEHHUS 310pPOBbs U OKpYKa-
o1en cpensl. [Ipon3BoaUTE BEIYUCIIEHUS 110 XU-
MUYECKUM ypaBHEHUSM.

Hcnonp30BaTh MpH BHIIOJIHEHUHN YUEOHBIX 3a/1a-
HUH TEKCTHl yueOHMKaA, CIPAaBOYHbIE MaTepHAaIIbI
(ITepuognueckyro cucTeMy XUMUYECKUX dJIe-
meHToB J[.1. MenneneeBa, TabauIly pacTBOpHU-
MOCTH KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,
ANIEKTPOXUMHUYECKUI s HANIPSHKEHUHA MeTall-

«MHaboypok»: «Cepar:
https://iu.ru/video-

lessons/a3ab90a6-c039-

455b-9b8c-5129283ald11

«MHboypok»: «CoennHeHHs
cepb»:
https://iu.ru/video-

lessons/c71dc607-dd6¢-

4917-ac72-d9420319¢113

POIL: Ypok 10. «Cepa. Ce-
poBogopoa. Cyabhuasi»:
https://resh.edu.ru/subject/les

son/2434/start/

POIII: Ypoxk 12. «Oxcun
cepsl (IV). CepHucras kuc-
JIOTA U €€ COJIHY:
https://resh.edu.ru/subject/les

son/2076/start/

POII: Ypox 13. «Oxcup
cepsl (V). CepHas kucnora
1 €€ COTN»:
https://resh.edu.ru/subject/les

2. BzaumozeiicTBue pazdoaBieHHOM cep- |10B). Mcmonp30BaTh IPH BHIMOTHEHUH yueOHBIX |son/2077/start/
HOM KHMCJIOTBI C IINHKOM. 3aJJaHuH U B IIPOLIECCE UCCIIE0BATENBCKON Jes-
Buvluucnenus no ypaBHEHUSIM XUMHAYE- | T€IbHOCTU HAYYHO-TIONMYJISIPHYIO JINTEPATYPY
CKHX pEaKIMii; MacCOBOM JOJIM BBIX0O/Ia | XMMHUUYECKOTO COAECPkKaHUs, CIIPaBOYHBIE MaTe-
MPOAYKTA PEAKIUH. puainsl, pecypcsl UHTEpHeTa.
Tema 5. O6mas OO1ast XapaKTepUCTHKA HIIEMEHTOB OBnaneHne NOHATUHHBIM annaparoM u cuMmBo-  POIIL: Ypok 14.

XapaKTepUCTHUKA
XUMHUUYECKHX dJIe-
MEHTOB VA-
rpynmnsl. A3o0T,
docdop u ux co-
€IMHEHUS.

VA-rpynmsl.

OCOOEHHOCTH CTPOEHHUSI aTOMOB 3THX
DIIEMEHTOB, XapaKTEePHBIE IS HUX CTe-
NIEHU OKUCIICHHS.

A30T, pacipocTpaHeHUE B PUPOJIE,
¢du3nuecKkre U XUMHUYECKHEe CBOMCTBA.

JUYECKUM SI3bIKOM XUMHUHU.
Oco3Hanue 0OBEKTUBHOIN 3HAYMMOCTH OCHOB
XUMHUYECKOIN HayKH KakK 00J1acTH COBPEMEHHOTO
€CTECTBO3HAHMUS.

dopmHpoBaHK€e MEPBOHAYATILHBIX CUCTEMAaTH3U-
POBaHHBIX MPEJCTABICHUN O BEIIECTBaX, 00 UX

«A30T: CBOMCTBA U MPUMeE-
HeHue. AMMuak. Pusnye-
CKHE U XUMUYECKHE CBOM-
CTBA.

[Tonyyenue u npuMeHEHUE.
Conu aMMOHMSI»:
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KpyroBopot azora B mpupoze.
AMMuak, ero Gpu3NYeCKue U XuMuJe-
CKHE CBOMCTBA, MOJIyYEHUE U IPUMEHE-
HUE.

Conn aMMOHHMSI, X QU3NIECCKHE U XU-
MHUYECKHE CBOMCTBa, NpuMeHeHue. Ka-
YeCTBEHHAs PEaKIis Ha HOHBI aMMO-
HUSL.

A3OTHas KUCIIOTa, e€ (HU3HUYECKUE U
XUMHUYECKHE CBOKCTBA (00IIHE KaK
NpeACTaBUTEIS Kacca KUCIIOT U CIie-
nuduaeckue).

Vcrionb30BaHNe HUTPATOB U COJIEH aM-
MOHHS B KQ4Y€CTBE MUHEPAJIbHBIX YI00-
peHui.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaI0-
1IeH cpelibl COeIMHEHUAMU a30Ta (KUc-
JIOTHBIE JTOXKH, 3arPSI3HEHHE BO3yXa,
MTOYBBHI U BOJIOEMOB).

docdop, amnoTponHbie MOAUDUKALIUN
docdopa, puznueckue U XUMHUIECKHE
CBONCTBA.

Oxkcun pocdopa (V) u pocdopnas kuc-
nota, pU3NYECKrue U XUMHUYECKUE CBOM-
CTBa, IOJY4CHHE.

KauecTBenHas peakuus Ha pocdar-
WOHBI.

Hcnonws3oBanue GpocdaroB B KauecTBe
MUHEPAJBHBIX ynoOpeHuil. 3arps3He-
HUE TPUPOAHBIX BO0EMOB (hocharamu.
JeMoHcTparmu

1. Konnexyuu: dhocdop u ux coenuHe-
HUSL.

IIPEBPALICHUSX U IIPAKTUYECKOM IIPUMEHEHUU.
OOBSACHATD TPUYMHBI MHOTOOOPA3Hsl BELIECTB,
3aBHCHMOCTB UX CBOMCTB OT COCTaBa U CTPOE-
HUS, a TAK)KE 3aBUCUMOCTD IIPUMEHEHUS Be-
LIECTB OT UX CBOMCTB.

Oco3HaHNE XMMUYECKUX MTPEBPALLEHUI HEOpra-
HUYECKUX U OPraHMYECKHUX BELIECTB KaK OC-
HOBBI MHOTUX SIBJICHUH KMBOW U HEKUBOU IIPU-
POIBL.

dopMHpOBaHNE YMEHUN yCTaHABINUBATh CBSI3U
MEX/ly peajbHO HaOJI01aeMbIMH XUMUYECKUMU
ABJICHUSIMU U NIPOLIECCAMM, TPOUCXOIALIMMH B
MUKpPOMHUPE.

[TpuoOpereHue onbiTa UCIOIB30BAHUS pa3INY-
HBIX METO/IOB U3yUEHUs BEIIECTB: HAOIIOACHUS
3a UX MPEBpAILEHUsIMHU IPU TPOBEJCHUH HE-
CJIOKHBIX XMMHYECKHX IKCIIEPUMEHTOB C UC-
M0JIb30BaHUEM J1a00PATOPHOTO OOOPYIOBAHUS U
puOOpOB.

OBnazneHne OCHOBaMU XUMHUYECKOW I'PaMOTHO-
CTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U 00BEK-
TUBHO OLIEHUBATh JKU3HEHHBIE CUTYallUH, CBsI-
3aHHBIE C XUMHEH, HaBBIKaMH 0€30I1acHoro o0-
pallleHus C BEIIECTBAMH, UCTIOIb3yEMBIMH B I10-
BCEIHEBHOM KU3HU; YMEHUEM aHAJIN3UPOBATh U
IUTAHUPOBATh HKOJIOTHUECKH Oe30MacHOe MoBe-
JIEHUE B LIEJISIX COXPAHEHUs 3/I0pPOBbS U OKpYKa-
IOIEN CPENBL.

[Tpon3BOAUTH BHIYUCIECHUS IO XUMHUUECKUM
YPaBHEHHUSM.

Hcnonp30BaTh MpH BHIMOJHEHUH Y4eOHBIX 3a]1a-
HUI TEKCTHl yueOHHKa, CIIPAaBOYHbIE MaTepHAaIIbI
(MepuoaYecKyI0 CUCTEMY XMMHUECKHUX Jie-

https://resh.edu.ru/subject/les

son/2078/start/
«MHbOYpOK»: «A30T»:
https://iu.ru/video-

lessons/e00d15e7-7164-

438-869b-5008ed8ec74d

«HDOYPOK»: «KAMMHAKY:
https://iu.ru/video-

lessons/fa33¢790-1ecb-

400b-b8cf-76be3053e¢704

«HHupoypox»:
«Conu aMMOHHUS:
https://iu.ru/video-

lessons/87371e24-7590-

43d4-b8d1-a0522a533b4c

«UHupoypox»: «Kucmopoa-
HbIC COCIMHEHUS a30Tay»;
https://iu.ru/video-

lessons/46eal 50d-6072-

4cec-980b-459755e97a0d

POIII: Ypox 15.

«A3oTHas kucnora. Ctpoe-
Hue MoseKynbl. CBolicTBa
pa30aBICHHON U KOHIIEHTPU-
POBAHHOW a30THOM KHMCJIOTHI.
Conu a30THOM KUCIIOTHI.
A30THBIE yIOOpEHUsD:
https://resh.edu.ru/subject/les

son/2074/start/
«Hupoypox»: «Pocdop u
€ro COCIMHECHUS):
https://iu.ru/video-

lessons/ea06cc51-91a3-4bfd-

b609-bac51241a61d
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2. B3aumopeicTBre KOHIEHTPUPOBAH-
HO a30THOM KHUCJIOTHI C MEBIO.
JlaboparopHble B IpaKTHYECKUE pa-
60TbI

Jlabopamophvie onvimot:

1. B3anmoneiicTBre coJIeii aMMOHUS C
IET0YBIO.

2. O3HaKOMIIEHHE C 00pa3aMu a3oT-
HBIX U pocPopHBIX ynoOpeHuil. /lpax-
muueckas paboma: Ne 3. Ilonyuenue
aMMHaKa, U3y4EHUE €ro CBOMCTB.
Buvluucnenus: no ypaBHEHUSIM XUMUYe-
CKHUX pEaKIHil.

menToB JI.M1. MenneneeBa, Tabauily pacTBOpH-
MOCTH KHCJIOT, OCHOBaHUM U COJIEH B BOJIE,
AIIEKTPOXUMHUYUECKHI s HANPSKEHUI MeTal-
JIOB).

Hcnonp30BaTh MpH BBHIOIHEHUHN Y4eOHBIX 3a/1a-
HUU U B MPOIIECCE UCCIIEI0BATEIbCKON e TEIb-
HOCTH Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy XUMHU-
YECKOTO COACPIKaHUs, CIIPAaBOUHbBIE MaTepUalbl,
pecypcsl UuTepHera.

POIL: Ypoxk 16. «®ocdop.
Amnorponust pocdopa.
CgoiictBa pocdopa. Okcua
tbocdopa(V). PochopHas
KHCJIOTA U €€ COJIH.
DochopHbie ynoOpeHUs»:
https://resh.edu.ru/subject/les

son/2073/start/

Tema 6. O0mas
XapaKTepUCTHUKA
XUMHUYECKHX dJIe-
MeHTOB IVA-
IpyINIbl. YIuepon
Y KPEMHHH, UX
COECIUHEHMUS.

VYriepon, aJuioTpoInHble MOAU(pUKALINY,
pacripocTpaneHue B mpupoae, pusude-
CKUE U XMMHUYECKHe CBoMcTBa. Ancopo-
sl

Kpyrosopot yrepona B Ipupoze.
Oxcunpl yrinepona, ux pusnueckue u
XMMUYECKHE CBOWCTBA, UX JIeiicTBHE Ha
YKUBBIEC OPTaHU3MBI, ITOJTy4YeHHE U TIPH-
MEHEHHE.

DKOJIOTHYECKHE TIPOOIIEMBI, CBSI3aHHBIC
¢ okcugoM yrinepoaa (IV); runoresa
I7100aJTbHOTO TIOTETIJICHHS KIIMMaTa,
HNapHUKOBBIA 3PQEKT.

VYronbHas KUCIOTa U €€ conu, ux Gpusu-
YecKHe U XUMHUYECKHEe CBOWCTBA, MOy~
YeHHE ¥ IPUMEHEHHE.

KauecTBeHHas peakius Ha kKapOoHaT-
WOHBI.

Hcnonb3oBaHue kKapOOHATOB B OBITY,
MEIUITUHE, TIPOMBIIUIEHHOCTH, CEJTh-
CKOM XO35HCTBE.

OBitaieHUE MOHATUIHBIM annapaToM U CUMBO-
JIMYECKHUM SI3BIKOM XHUMUH.

Oco3Hanne 00bEKTUBHON 3HAYMMOCTH OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS.

dopMHUpOBaHUE MTEPBOHAYATIBHBIX CUCTEMATH3HU-
POBaHHBIX MPEJICTABICHUI O BEIIECTBAX, 00 UX
MPEBPALICHUSAX U TPAKTHYECKOM IPUMEHEHUU.
OOBACHATH MPUUUHBI MHOTOOOPAa3Hs BEIIECTB,
3aBUCHUMOCTb X CBOMCTB OT COCTaBa U CTPOE-
HUSI, a TAK)KE 3aBUCUMOCTDb IIPUMEHEHHUS BE-
IIECTB OT MX CBOMCTB.

Oco3HaHNe XUMUUYECKUX MPEBpaAIEHU Heopra-
HUYECKHUX U OPTaHUYECKUX BEIIECTB KaK OC-
HOBBI MHOTHUX SIBJICHUH KUBOM U HEKUBOU IPU-
POIIBL.

PopMHUPOBaHUE YMEHUN YCTAaHABIMBATH CBSA3U
MEXy peaqbHO HAOII0MaeMbIMH XUMHYECKUMU
SIBJIEHUAMU U IIPOLECCAMU, TPOUCXOISIIMMU B
MHKPOMUDE.

«Hdoypox»: «Yriepoma»:
https://iu.ru/video-

lessons/9581e557-ale7-

4582-9¢82-fecaaa2f0dc4

POIL: Ypox 17.

«Yrnepon. AloTponHbie
MOIUUKAIIMU YIIIepOo/a.
XUMHUYECKHE CBOMCTBA yIyIe-
pona. AncopOuus»:
https://resh.edu.ru/subject/les

son/2072/start/
«HbOYypOoK»:
«Kucnoponnsle coenMHEHUS
yrIIepoaay:
https://iu.ru/video-

lessons/47607ad4-2d66-

4a86-a4ad-909c0febaddy

POIL: Ypok 18. «YrapHsriit
ra3. YIJIEKUCIIBINA Ta3y:
https://resh.edu.ru/subject/les

son/2071/start/
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[lepBoHauaabHbIE TOHITHS 00 OpraHu-
YECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa: 0COOEHHOCTH COCTaBa U
CTPOCHHUSL.

[TonsiTrie 0 OMOIOTUYECKU BaXKHBIX Be-
HIECTBAX: XKHUPaAX, OCJIKaX, YIIeBOIAX.
MarepuaibHOe €IMHCTBO OpraHuye-
CKHX ¥ HEOPTaHUYECKUX COCTUHEHUH.
Kpemnnii, ero pusnyeckue u xumuye-
CKH€ CBOMCTBA, NOJTy4YEHUE U IPUMEHE-
HUE B 3eKTpoHuke. CoeTMHEHUS KPeM-
HUS B IPUPOJIE.

OO0mue npeacTapieHus 00 OKCUe
kpemuus (IV) 1 kpeMHHUEBOH KHCIIOTE.
CuiMkarsl, MX UCIIOJIH30BAHUE B OBITY,
MeIUIIMHE, TPOMBIIIEHHOCTH. Bax-
HEHUIIIMEe CTPOUTEIIBHBIC MaTepUabl: Ke-
pammuKa, CTEeKII0, IIEMEHT, OETOH, JKeJe-
300€TOH.

[TpoGrneMbl 6€30MaCHOTO MUCTIOIH30BA-
HUS CTPOUTEIILHBIX MaTepHaIOB B T0-
BCEIHEBHOM KH3HHU.

JeMoHcTpanuu

1. Mozgenu KpUCTAITMYECKUX PEeIIETOK
anmasa, rpaduTa, MOJIEKYIBI PyIie-
peHa.

2. AncopOmmsi pacTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YIJIEM.

3. I[IpotuBoras.

Buoeomamepuanvi:

1. CunukarHas TpOMBIILIEHHOCTh. Mo-
JIENTA MOJIEKYJ OPTaHUYECKUX BEIIECTB.
JlaGopaTopHbIe ¥ MPaKTUYECKUE pa-
0oThI

ITproOperenue onbITa UCIOIB30BAHUS Pa3INY-
HBIX METOJIOB U3yUCHUS BEIICCTB: HAOIIONCHUS
3a UX NPEBpAILEHUsIMU IPHA IPOBEJCHUH HE-
CJIOKHBIX XUMHWYCCKUX OKCIICPUMCHTOB C UC-
[10JIb30BaHUEM JJA00PATOPHOTO 00OPYOBAaHUS U
npuOOpOB.

OBnazneHne OCHOBaMU XUMHUYECKOW I'PaMOTHO-
CTH: CITIOCOOHOCTBIO aHATM3UPOBATH U 0OBEK-
TUBHO OLICHUBATh JKU3HEHHBIE CUTYalluH, CBsI-
3aHHBIE C XUMMEH, HABBIKAMH O€3011aCHOT0 00-
pamcHus ¢ BeeCTBaMu, UCII0JIb3YEMBIMU B 110~
BCEIHEBHOM XU3HU; YMEHUEM aHAJIN3UPOBATh U
IUTAHUPOBATh HKOJIOTHMUECKH 0€30I1acHOE MOBe-
JICHUE B LIEISIX COXPAHEHHUS 310pPOBbs U OKpYKa-
FOIIEHN CpeNbl.

Vcrionb30BaTh pU BINOJHEHUN y4eOHBIX 3a/1a-
HUU U B IIPOLIECCE UCCIIEI0BATEIBCKON AeATENb-
HOCTH Hay4YHO-TIOIYJISIPHYIO JTUTEPATypy XUMHU-
YECKOT'O COACPIKaHNUs, CIIPAaBOYHBIE MaTepUaJlbl,
pecypcol uTepHerTa.

POIII: Ypok 19. «YronbHas
KHCJIOTa:
https://resh.edu.ru/subject/les

son/2070/start/

POIII: Ypoxk 20. «Kpemuuit,
1 ero coeauHeHus. CTEKIIO.
LlemeHT»:
https://resh.edu.ru/subject/les

son/2069/start/
«udoypox»: «Kpemuuii u
€ro COCIMHECHUS):
https://iu.ru/video-

lessons/3f0e2dd0-b981-4ef8-

89af-98349a341d55

POIL: Ypoxk 28.
«Oprannueckas XumMus. Yr-
nesogoponsl. [IpenenbHbie
(HaCBIIIEHHBIE) YTIIEBOJIO-
POITBI»:
https://resh.edu.ru/subject/les

son/1608/start/

POII: Ypok 29.
«HemnpenenbHble (HEHACHI-
[ICHHBIE) YTIIEBOIOPOIBI»:
https://resh.edu.ru/subject/les

son/2436/start/

POIII: Ypox 30.
«[Ipou3BOIHBIE YTIIEBOIOPO-
10B. CIIUPTHI»:
https://resh.edu.ru/subject/les

son/2066/start/
POIII: Ypok 31. «Kap6oHo-
BbIe KUCIIOTHL. CIIOKHBIE

s¢upsl. XKupen»:
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Jlabopamopmwiii onvim:

1. KauecTBeHHas peakius Ha KapOo-
HaT-HOH.
Ipaxmuuecxue pabomoi: Ne 4. Ilomyde-
HUE yrekucnoro raza. Kauecrsennas
peakiys Ha KapOOHaT-HOH.
IIpakmuueckue pabomsi Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Hewmeramibn.
Boruucnenus

- 10 YpaBHEHUSIM XUMHUYECKHUX PEaK-
[[UH, €CIIK OJIMH U3 PEarcHTOB JIaH B
BH/JIE BOJIHOTO PacTBOpa € U3BECTHOMN
MacCOBOH JOJIEH.

https://resh.edu.ru/subject/les

son/2065/start/
«HbOypoK»: «Kupbi»:
https://iu.ru/video-
lessons/dfb1e719-c68a-
499a-a863-bel18426be539
«MHbOYpOoK»: «YTIeBOaB»:
https://iu.ru/video-
lessons/3bb4a505-t67-
4b1d-9233-e80be09450b8
POUI: Ypoxk 32. «YrieBobl.
AMUHOKHUCIOTHL. benkuy:
https://resh.edu.ru/subject/les

son/1609/start/
«Uupoypox»: «bemkmy»:
https://iu.ru/video-
lessons/b4de977d-223b-
4cab-ab80-c6db25711d65

Pa3nen 3. Mera/uiibl M UX coeaunenud - 20 yacos

Tema 7. O0mue
CBOMCTBA MeTaJl-
JIOB.

OO61mas xapakTepruCcTUKa XUMHUYECKIX
AJIEMEHTOB - METAJUIOB HA OCHOBAaHUU
uX nosnoxeHus B [lepuonnueckoit cu-
cTeMe XUuMuueckux anemenToB J[. 1.
MenpeneeBa 1 CTpOEHUSI aTOMOB.
Crpoenune MeTasioB.

Meranueckas CBsI3b U METaJJIHYe-
CKasi KpUCTAJUINYECKasl PELIETKA.
DNEKTPOXUMHUECKUH Psiji HATIPSKEHU I
METaJIJIOB.

du3nuecKrue 1 XMMUYECKHE CBOMCTBA
MeTaiioB. OO01Iue crocoObl MOTY4YeHUS
METaJJIOB.

OBnazieHue NOHATUHHBIM aNnapaToM U CUMBO-
JIMYECKHUM SI3BIKOM XHUMUH.

Oco3Hanne 00bEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKON HayKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHUS.

®opMHUpPOBaHUE MTEPBOHAYATIBHBIX CUCTEMATH3HU-
POBaHHBIX MPEJICTABICHUI O BEIECTBAX, 00 UX
MPEBPALICHUSAX U TPAKTHYECKOM TPUMEHEHUU.
OOBACHATH TPUUUHBI MHOTOOOPA3Hs BEIIECTB,
3aBUCHUMOCTb X CBOMCTB OT COCTaBa U CTPOE-
HUSI, a TAK)KE 3aBUCUMOCTb IIPUMEHEHHUS] BE-
IIECTB OT UX CBOMCTB.

Oco3HaHNe XUMUUYECKUX MPEBpALIEHUN Heopra-

«HHpoypox»: «MeTaibl.
Bex MeHbIi, OpOH30BBIH,
JKEJIE3HBIN»:
https://iu.ru/video-
lessons/ff8291e9-919¢-43fb-
98ee-c66718df8ef5

POIL: Ypok 22.
«IlomoxeHre MeTalJIOB B
NEePUOJUIYECKON CUCTEME XU-
MHuYeCcKuXx 3yemMenToB Jl. 1.
MenpgeneeBa. Metamiuue-
CKasl CcBA3b. OU3HYCSCKHUE U
XHUMUYECKHE CBOMCTBA Me-
TaJJIoB.
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[TonsiTHE O KOPPO3UH METAIIOB U OC-
HOBHBIE CIIOCOOBI 3aITUTHI OT KOPPO-
3un. CruiaBsl (CTajb, 9yT'YH, JHOPaTIO-
MUHHM, OpOH3a), UX TPUMEHEHUE B
OBITY U POMBIIIIICHHOCTH.
JleMoHcTpaluu

1. O3nakomiieHHEe ¢ 0Opas3amMu MeTal-
JIOB U CIUTABOB, UX (PU3MUECKUMH CBOK-
CTBaMH.

2. Monenu KpuCTaUTMYeCKUX PeETOK
METaJUIOB. Budeomamepuanvt:

1. Kopposust metamnos. JlaboparopHbie
M IPAaKTUYCCKHE Pa0OThI
Jlabopamophvie onvimot:

1. O3HakomIIeHUE ¢ 00pa3aMu CIuia-
BOB METAJIJIOB.

2. 3aBUCUMOCTb CKOPOCTH pEaKLIUU Me-
Tajljia ¢ KUCIOTOM OT IPUPO/IBI Me-
Taia.

Buviyucnenus

- 0 YpaBHEHUSIM XUMUYECKHUX PeaK-
LI, €CTIU OJJUH U3 PEareHToB Conep-
JKUT TIPUMECH.

HUYECKUX U OPraHMYECKHUX BELIECTB KaK OC-
HOBBI MHOTUX SIBJICHUH KMBOW U HEKUBOU ITPU-
POIBL.

@opMUPOBAHUE YMEHUN YCTAHABIUBATh CBA3HU
MEXy peabHO HaOM0AaeMbIMU XUMHUYECKUMU
SABJICHUSIMU U IIPOLIECCAMMU, IIPOUCXOIAIIMMH B
MUKPOMHPE.

[TpuoOperenue omnpITa UCIOIH30BAHUS PA3IUY-
HBIX METOZIOB U3Y4YEHUs BEILECTB: HAOIIONEHUS
3a UX MPEBpAILEHUIMU IIPYU TPOBEJCHUH HE-
CJIOKHBIX XUMHUYECKHUX IKCIIEPUMEHTOB C UC-
[10JIb30BaHUEM J1a00PATOPHOTO OOOPYOBAHUS U
puOOpOB.

OBnazneHne OCHOBaMU XUMHUYECKON I'PaMOTHO-
CTH: CITIOCOOHOCTBIO aHATM3UPOBATH U 0OBEK-
TUBHO OLICHUBATh JKU3HEHHBIE CUTYyallUH, CBsI-
3aHHBIC C XUMHEH, HABBIKAMH 0€3011aCHOTO 00-
palIeHUs C BELIECTBAMHU, UCIIOJIb3YEMBIMU B I10-
BCEJTHEBHOM XU3HU; YMEHHEM aHAJIN3UPOBATH U
IUTAHUPOBATh HKOJIOTHUECKH Oe30MacHOe MoBe-
JICHUE B LIEJISIX COXPAHEHMS 3710POBbS U OKpYXKa-
IOILLEHN CPENBL.

IIpon3BOANTH BBIUMCIEHUS 110 XUMHUYECKUM
YPaBHEHHUSM.

Hcnonp30BaTh MpH BHIOJIHEHUHN YUEOHBIX 3a/1a-
HUU U B IIPOLIECCE UCCIIEI0BATEILCKON AEATENb-
HOCTH Hay4YHO-IIONYJISIPHYIO JINTEPATYPy XUMH-
YECKOT'0 COACPIKAHUs, CIIPAaBOYHBIE MaTepUallbl,
pecypcbl HTEpHETA.

CmutaBel. Haxoxxnenue me-
TaJUIOB B IPUPOJIE U 00IIHE
CroCcOOBI UX MOTYUYCHUSI.

Psi akTUBHOCTH (3JIEKTPO-
XUMUYECKHUH ST HAITPsiKe-
HUI) METAIOBY:
https://resh.edu.ru/subject/les

son/1607/start/
«HOoypoK»:
«Du3nveckue CBOWCTBAa Me-
TaJIOBY:
https://iu.ru/video-

lessons/b0af9b32-0d27-

42c8-9e3c-66f7b707d639

«HHupoypox»: «XuMHuyecKue
CBOMCTBA METAJJIOB»:
https://iu.ru/video-

lessons/fa2d7126-9f79-

4955-b561-2b44¢728610a

«UHupoypox»: «Ilomyuenue
METAJIOB»:
https://iu.ru/video-

lessons/d031ec86-bbd4-

40da-aba8-ab58214c¢719c¢

«Hadoypox»: «Kopposust
METAJLIIOB:
https://iu.ru/video-

lessons/7a603a42-9b&0-

416¢-85dd-94d893 ftf749

«Uudoypox»: «CrunaBsi»:
https://iu.ru/video-

lessons/fc3392d{-5e39-485d-

92¢e1-d410197fel 8¢
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Tema 8. Baxxueii-
¢ MCTaJlJIbl 1
AX COEOUHEHNUS.

16

[llenounsie metamel. [lonoxenue B
[lepuoauueckoil cucTeMe XUMHYECKUX
anemenToB [[.. Menneneea, cTpoe-
Hue aToMoB. HaxoxxieHue B nmpupoJe.
Du3NYECKUE U XUMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpus U Kajus).

OKcuabl ¥ TUIPOKCUIBI HATPHUS U Ka-
nust. [Ippumenenune menouHbIX MeTal-
JIOB ¥ X COEAMHEHUM.
[[{erouHO3€MENBHBIE METAJUIBI MArHUI
Y KaJIbLIUH, cTpoeHue aromoB. [lonoxe-
Hue B [lepuonnueckoit cucteme XUMu-
yeckux anemenToB .. Meneneena.
Haxoxnenue B npupone. Puznueckue
Y XMMHYECKHE CBOMCTBA. Baxkueiimue
COeIMHEHUS KalbIHsl (OKCH]I, TUIPOK-
cu, conu). KecTkocTh BOJBI U CIIO-
coOBI €€ ycTpaHEeHusl.

Amomunuii. [Tonoxenue B [lepuognye-
CKOI CCTEME XUMHYECKUX 3JIEMEHTOB
J.N. MenneneeBa, CTpoO€HHE aToma.
Haxoxnenue B npupone. Pusznueckue
1 XMMUYECKHE CBOMCTBA. AM(OTEpHBIE
CBOMCTBA OKCHJA U TUJIPOKCHUA.
Keneso. [Tonoxenue B I[lepnoanueckoit
cucTreMe XuMudeckux snementos /.M.
MenneneeBa, ctpoenue aroma. Haxox-
neHue B npupoze. dusndeckue u xu-
MHUY€eCcKHe cBoMcTBa. OKCHUIIBI, THAPOK-
cuzpl u conu xkenesa (1) u sxenesza (I1I).
JeMoHcTpanuu

1. B3aumopaeiicTBue HaTpHsi C BOJOM.

2. OxpammuBaHue TUIAMEHH HOHAMH
HaTpHs U Kausl.

OBnazieHNe NOHATUIHBIM aIllapaToM U CUMBO-
JTUYECKUM SI3bIKOM XUMUHU.

Oco3Hanue 00bEKTUBHOM 3HAYMMOCTH OCHOB
XUMHYECKOW HayKH KaK 00JIACTH COBPEMEHHOTO
ecTecTBO3HaHusA. PopMUPOBaHUE EPBOHAYAIIb-
HBIX CUCTEMAaTU3UPOBAHHBIX MPEJCTABICHUN O
BEIIECTBaX, 00 UX MPEBPALICHUIX U MPaKTHYe-
cKoM nipuMeHEeHUU. OOBSACHATH TPUINHBI MHO-
roo0Opa3usi BEIIECTB, 3aBUCIMOCTb UX CBONCTB
OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh
MIPUMEHEHHUSI BEIIECTB OT UX CBOMCTB.
Oco3HaHMe XMMUYECKUX MTPEBPAICHHUI Heopra-
HUYECKUX U OPTaHUYECKHUX BEIIECTB KaK OC-
HOBBI MHOTHX SIBJICHUI KMBOW U HEKUBOU MPH-
ponbl. POpMUPOBAHUE YMEHHUI YCTAaHABIMBATh
CBSI3M MEXIY pealibHO HAOII0aeMbIMU XUMHYE-
CKHMH SIBJICHUSIMU U TIPOLIECCAMU, TTPOUCXOISI-
IIMMHU B MUKPOMHUDE.

[IpuobOpeTrenre onbITa UCTIONH30BAHUS PA3TUY-
HBIX METO/IOB U3YyUEHUS BEIIECTB: HAOMIONEHUS
3a UX MPEBPAICHUSIMU TIPH MPOBEJCHUU He-
CJIOHBIX XUMHUYECKHUX SKCIIEPUMEHTOB C UC-
M10JIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBAHUS U
npubopoB. OBiageHNe OCHOBAMH XUMUYECKON
TPaMOTHOCTH: CITOCOOHOCTHIO aHATM3UPOBATh U
00BEKTUBHO OIICHUBATH KU3HEHHBIC CUTYAIIHH,
CBSI3aHHBIE C XUMHUEH, HAaBBIKAaMU 0€30T1aCHOTO
oOpallieHus ¢ BelleCTBaMU, UCTIOIb3yEMbIMH B
MTOBCEHEBHOM )XKU3HU;, YMEHUEM aHAJTU3UPOBATh
Y TUTAaHUPOBATh DKOJIOTHUYECKU OE€30MacHOe MOBe-
JIEHUE B LIETISIX COXPAHECHUSI 37J0POBBS U OKPYXkKa-
IOILLEN CPENBL.

[Tpon3BOANTH BHIUKCICHUS 110 XUMHUECKUM
YpaBHEHUSIM.

POIIL: Ypok 23. «lllenounbie
MeTaJlibl. Pu3ndeckue U Xu-
Muuyeckue cBorcra. Ok-
CHUJIbI U TUAPOKCHU/IBI I1IE€TI0Y-
HBIX METAJIJIOBY:
https://resh.edu.ru/subject/les

son/1602/start/
«HHupoypox»:
«I1lenoyHbie METAILIBI:
https://iu.ru/video-les-

sons/1206b518-c782-45a6-

a9ce-b56318dce344

«Hupoypox»:

«bepunnuii, Maruuit u mié-
JIOYHO3EMEIILHBIC METAJIIbI»:
https://iu.ru/video-

lessons/0775¢534-b0d0-

44¢6-9365-dd0fc2dc8a8d

POIIL: Ypox 24.
«1lemouHO3EeMEIbHBIE ME-
TaJuThl. Baxkuelmme coean-
HEHUS IIET0YHO3EMEILHBIX
METAJJIOB HX IPUMCHEHUE):
https://resh.edu.ru/subject/les

son/3124/start/

POIII; Ypok 25.
«Amromuani. Haxoxnenue B
npupoe. CBoicTBa altOMU-
HUs. AMGOTEpHOCTh OKCHIa
U TUJPOKCUIA ATTIOMUHUS»:
https://resh.edu.ru/subject/les

son/1604/start/
«HbOYpOK»:
CAJTIOMUHHANY:
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2. OkpaiiMBaHue MJIaMeHU HOHAMHU
Kanblus. 3. Bzaumonencreue okcuia
KaJIbIIUS C BOJIOH.

Buoeomamepuanvr:

1. Topenue xene3a B KUCIOPOIE U
xJjiope. 2. JlIoMeHHOE TPOU3BOJICTBO.
JlaGopaTopHble U IPAKTUYECKUE pa-
0otbl

JlabopamopHvlie onvimut:

1. O3HakoMIIeHHE ¢ 00pa3IiaMu aTrOMH-
HUS U €T0 CIIJIaBOB.

2. AMdoTepHbIE CBOMCTBA THAPOKCHIA
AJTIOMUHHUSL.

3. KauecTBeHHbIE peaklluy Ha HOHBI
Kenesa.

Ipaxmuueckas paboma: Ne 6. Kecr-
KOCTb BOJIbI M METO/IbI €€ yCTPaHEHHUS.
Ilpakxmuyeckas paboma Ne7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Merans».

Buviuucnenus: mo ypaBHEHUAM XUMHUYe-
CKHX pEaklMii, €Clii OJIUH U3 PEareHTOB
JlaH B U30BITKE UJTH COAECPKUT MPH-
M€CH; MacCOBOM JIOJIM BBIXO/1A MPO-
JIyKTa PEaKInu.

Hcnonp30BaTh MpH BBHITOJIHEHUHN Y4eOHBIX 3a/1a-
HUH U B NIPOLIECCE UCCIIEI0BATEIbCKON AESITEIb-
HOCTH Hay4YHO-TIIOMYJISIPHYIO JIUTEPATypy XUMHU-

YECKOTO COACPIKaHUs, CIIPAaBOUHbBIE MaTepUalbl,

pecypcol HTepHera.

https://iu.ru/video-

lessons/3e1686b4-aa9e-

4595-8803-896ac469¢863

VIDEOUROKI.NET:
«AJIIOMUHUM, €r0 COeIMHe-
HUS U IPUMEHEHHEC)
https://videouroki.net/razrab

otki/tiema-aliuminii-iegho-

soiedinieniia-i-primienieniie-

1.html
«Hupoypox»: «Kenezon:
https://iu.ru/video-

lessons/04dblcaa-9156-

4f6b-a57a-20cb6c4569ce

POUI: Ypok 26. «Kenezo.
HaxoxxaeHue B mpupojie.
CsolicTBa xene3a. Coenune-
HUS JKeJIe3ay:
https://resh.edu.ru/subject/les

son/1605/start/

POIII: Ypoxk 27. «O600111€8-
HHUE 110 TeMe «MeTalIbIy.
[IprMeHeHne MeTaJIoBY:
https://resh.edu.ru/subject/les

son/2067/main/

Pa3nen 4. Xumus u oxkpyxkawmas cpeaa - 3 yaca

10

Tema 9. Beme-
CTBa U MaTepu-
aJIbl B JKU3HU YC-
JIOBEKa

HOBI)Ie MaTepI/IaJ'Ibl 1 TCXHOJIOTHUU.
BemecTBa u marepuansl B TOBCEIHEB-
HOM >KW3HU YeJIOBEKA.

XUMUS U 300POBbE.

be3omacHoe MCoab30BaHMe BEMISCTB U
XUMHUYECKHUX PEaKIuil B OBITY.
[IpuponHbie HICTOYHUKU YTIIEBOJIOPOJIOB

OBtaieHNE MOHATHITHBIM annapaToM U CUMBO-
JIMUECKUM SI3BIKOM XHUMHUH.

Oco3Hanne 00LEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHMI.

DopMHUpPOBaHUE NTIEPBOHAYATBHBIX CUCTEMATU3HU-
POBaHHBIX MIPEACTABICHUHA O BEIIECTBAX, 00 UX

«HbOYpOK»: «XUMHUECKas
OpTaHHU3AIMS TPUPOIBD»:
https://iu.ru/video-

lessons/c952d{61-6a03-

41a9-8472-88583cfc81fc

«Uupoypox»: «Bona B
JKU3HU 4EJIOBEKa:
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(Yroim, mpUpOIHBIH Ta3, HEPTH), MPO- | MPEBPAIICHHUAX U MPAKTUYECKOM NpuMeHeHuu. |https://iu.ru/video-

JTYKTBI UX MepepabOTKH, UX POJIb B OOBsCHATH TPUYMHBI MHOTOOOpa3us BemecT, |lessons/6afd7e80-36d2-4182-
OBITY ¥ MPOMBIIIJIEHHOCTH. 3aBUCUMOCTB UX CBOMCTB OT cocTaBa u cTpoe-  |9fc3-a314c¢77d%ee9

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. |HHSI, a TAKXKE 3aBUCUMOCTb IPUMEHEHHUS Be- POIL: 11 kiace. Ypok 18.
XUMHUYECKOE 3arpsiI3HEHUE OKPYXalo- | IIECTB OT UX CBOMCTB. OCO3HAHUE XUMUYECKUX («XHUMHSI B ObITY. XUUMUYe-
e cpeabl (IpeAeabHO JONYCTHMasl | IPEBpAIIeHU HEOPraHUIECKUX U OpraHuye- CKasi IPOMBIIIICHHOCTh U
KOHIIeHTpalus BemecTs - [1JIK). CKHX BEIIeCTB KAK OCHOBbI MHOTHX SIBJICHUI OKpY’KaloIllasi Cpeaar:

Posib xuMuu B perieHuu 3KoJI0ruye- JKUBOM U HEXKUBOU MPUPOJIBI. https://resh.edu.ru/subject/les
CKHX Ipo0IeMm. dopMHUpOBaHHE YMEHUI yCTaHABIUBATh CBSI3U  |son/3504/main/151489/

MEXy peabHO HaOM0AaeMbIMU XUMUYECKUMU
SABJICHUSIMU U IIPOLIECCAMMU, IPOUCXOIAIIMMH B
mMukpomupe. [IprobpeTeHune omnpiTa UCIOIb30Ba-
HUS pa3JIMYHBbIX METOJ0B U3Y4YECHUS BELIECTB:
HaOII0ZIEHUs 33 UX MPEBPALICHUMU IIPHU NIPOBe-
JIEHUU HECIIOKHBIX XUMUYECKUX IKCIIEPUMEH-
TOB C MCII0JIb30BaHUEM JIAOOPATOPHOTO 000pY-
noBaHusA U TpubopoB. OBaieHne OCHOBAMU XU-
MHUYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIH-
3UpOBaTh U OOBEKTUBHO OLIEHUBATh KU3HEHHbIE
CUTYalluH, CBA3aHHbIE C XUMHEW, HaBbIKaMH 0e3-
OMAaCHOT0 OOpaIIEHHs C BELIECTBAMH, UCIIOJIb3Y-
€MBIMHU B IIOBCETHEBHOM JKU3HU; YMEHUEM aHa-
JM3UPOBATh U IJIAHUPOBATh SKOJIOTHYECKH 0e3-
OIIaCHOE MOBEJIEHUE B LIEISAX COXPAHEHUS 310PO-
Bbsl M OKPY/KAIOLIEH cpeipl. YMETh OKa3bIBaTh
IIEPBYIO TIOMOILb ITPY XUMUYECKUX 0XKOTax U
oTpaBiieHUsIX. POPMUPOBAHUE TIPEJICTABICHUN O
3HAaYEHUH XMMHUYECKON HAyKH B PEILIEHUU COBpE-
MEHHBIX 3KOJIOTUYECKUX MPOOIeM, B TOM YHCIIE
B IIPEIOTBPAILICHUH TEXHOTEHHBIX U 3KOJIOTUYe-
CKHX KaTacTpod.
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