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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1o XMMHU Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBlieHA HAa OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTeIbHOM HPOrpaMMbl OCHOBHOTO OOILEro
obOpazoBanus, npeacraBieHHbIXx B PT'OC OO0, a takxke Ha OCHOBE (penepaibHOM pabodei MporpaMMbl
BOCIIUTAHMS U C Y4ETOM KOHIEMIMK IPENoJaBaHus yueOHOTo mpeaMeTa «XUMHS» B 00pa30BaTEIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma no XumMuM Ja€T NpeAcTaBIE€HUE O LENIX, oOLIel cTpaTeruy o0y4eHHs, BOCIIUTAHUS U
pasBUTHs OOY4YaIOLIMXCS CPEACTBAMHM Y4eOHOIrO IpeaMeTa, yCTaHABIMBAeT 00s3aTelbHOE NPEeIMETHOE
coJiep’KaHue, MpEeaycMaTpUBAET PACIPEAEICHUE €ro Mo KiaccaM U CTPYKTypUpOBaHUE IO pa3jieiaMm U
T€MaM MpOrpamMMbl IO XUMHH, OIPEAEHAET KOJUYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTUKU
COJIEpKAaHUsSA, PEKOMEHIYEMYIO IOCIEI0BATENbHOCTh M3YUEHHs] XUMHHU C Y4ETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOIMKM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OoO0ydaromuxcs,
oIpezessieT BO3MOKHOCTH IpeaMeTa sl peaju3alun TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA, a Takke TPeOOBaHUI K
pe3yabTataM OOy4YeHHs XMMUU Ha YpOBHE IieJiel M3y4deHHs HpeMeTa M OCHOBHBIX BHJIOB Y4eOHO-
[I03HABATEIBbHOM JeATEIbHOCTH 00YUarOIIErocs 0 OCBOCHUIO y4eOHOT0 COlEepKaHMsL.

3HaHME XUMHUHU CIY)KUT OCHOBOM i (OpMHpOBaHHS MHUPOBO33pEHHS OOYy4aloLIErocsi, €ro
NPEJCTaBICHUN O MaTepHajJbHOM EIWHCTBE MHpA, BAXKHYIO POJb HUIparoT (GOopMHUpYEMBbIE XHMHUEH
IIPEJCTAaBICHUS O B3aMMOIPEBPALLCHUSX SHEPTUU U 00 IBOJIIOIMH BELIECTB B IPUPOAE, O MYTAX pEILICHUs
r7100abHBIX MPOOJIEeM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPreTHUECKON, MUILEBONH U
9KOJIOTMUYECKOH 0€3011acHOCTH, IPOOIIEM 3paBOOXPAHEHHUSL.

N3ydenue xumuu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH Ml caMOpa3BUTHS M (OPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el U (PyHKIMOHATIbHONW I'PaMOTHOCTH;

BHOCHUT BKJIa/I B ()OPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00YUJaIONIMXCsl, HABBIKOB
UX CaMOCTOSITENIbHOM Y4eOHOH JesTeNIbHOCTH, IKCIEPUMEHTAIbHBIX W MCCIEAO0BATEIbCKUX YMEHHH,
HEOOXO/MMBIX KakK B MIOBCEIHEBHOM >KU3HHU, TaK U B MPO(ECCHOHANBHOMN NesITeIbHOCTH;

3HaKOMHT €O cHenu(UKOil HayyHOro MBIIIJICHHS, 3aKJa/bIBa€T OCHOBBI 1I€JOCTHOIO B3IJIAAa Ha
€MHCTBO TNPUPOJBl U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (OPMUPOBAHUU E€CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0yYaroOUINXcs;

CocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMUYECKOE 00pa3oBaHie 00yJaroINXCs.

JlanHble HampaBiieHUs B O0YYEHUM XUMHUU 00€CreurBaroOTCs crenupuKoi coliep:kaHus yueOHOro
IpeMeTa, KOTOPBIM SBISETCS MEeJarornuecky aJarnTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HayKH XMMHUU Ha
OIIpeAECIEHHOM JTare €€ Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHMs OPHEHTHPOBAH HAa OCBOEHUE
OOyYalolMMHUCST CHCTEMbl [E€PBOHAYAJIBHBIX MOHITUA XMMHMHM, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CtpykTypa cofep:kaHusi IPOrpaMMbl [0 XUMHUHU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0J]a K
e€ uzydenunto. CozepkaHue CKIAIbIBAECTCSA U3 CUCTEMBI ITOHATHI O XUMUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIUITY
MOCJIEI0BATENHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /l. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;



— MpeCTaBIEHUHN 00 3JIEKTPOTUTHUECKOMN TUCCOIMAIIMY BEUIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMATPUBAIOTCA HA OCHOBE AMITUPUUYECKU MOTYUYEHHBIX U OCMBICIIEHHBIX
(bakTOoB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOTHSIS (QYHKIIUH OOBICHEHHS
U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYyYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHme IporpaMMbl IO XUMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJIAIOLICH HAYYHOM KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPUPOIBI, IECHHOCTHOI'O OTHOLIEHUS K
Hay4HOMY 3HAaHHMIO M METOJaM IO3HAaHMsS B HayKe. M3ydeHue XMMHUM NPOUCXOIUT C IPHUBJICUYECHUEM
3HaHUHN W3 paHee M3YYCHHBIX YY€OHBIX NpeaMeToB: «OKpyKaromuid Mupy», «bruonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kmacey.

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMUpOBAHHE 3HAHUNH OCHOB XHMMHYECKOM HAyKH Kak
00JacTl COBPEMEHHOT'O E€CTECTBO3HAHMS, MPAKTHUUYECKON [eATEIbHOCTH 4YeJIOBeKa M Kak OJHOr0 U3
KOMITOHEHTOB MHPOBOM KyJIbTYpbl. 3ajadya y4eOHOro mpeaMmeTa COCTOUT B (POPMHPOBAHHHM CHUCTEMBI
XUMHYECKUX 3HAHUNH — BAXHEUIIUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TIOJOKECHHH,
JOCTYNHBIX 0000IIEHNI MHUPOBO33PEHUECKOIO XapaKTepa, sI3blKa HAYKH, B NPUOOUIEHUM K HAy4YHBIM
METOJIaM TO3HAHUA TNPU H3YyYEHUH BELIECTB U XUMHUYECKUX DPEaKIHi, B (pOPMHUPOBAHUU U Pa3BUTHUU
MO3HABATENBHBIX YMEHUN M UX NMPUMEHEHUHU B y4eOHO-II03HABATEIbHONW M y4yeOHO-UCCIIEI0BATENbCKOM
JeSITEIbHOCTH, OCBOEHUH IPaBUJI OE30M1aCHOT0 OOpAIEHHS C BELIECTBAMH B [IOBCEJHEBHOM KU3HU.

[Ipu M3yyeHnn XMMUHU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs BaKHOE 3HAYCHHE MPUOOPEITH
TaKue 1eNH, KakK:

— (GOpMUpOBaHHE WHTEIJIEKTYallbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEJIbHOMY IPUHATHIO DELIEHUI, CHOCOOHOM aJanTHpOBaThCsl K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBlIEHHOCTh OOY4YeHHs] Ha CHCTEMaTH4yeckoe MPHOOIIeHHEe OO0y4arolmxcs K
CaMOCTOSITENILHOM TO3HABATENbHON JESATETbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecriedyeHHe  YCJIOBHM, CHOCOOCTBYIOIIMX INPUOOPETEHHI0  OOYy4YalOUMMHCS  ONbITa
pa3HOOOpa3HOW [NIEATENbHOCTH, TO3HAHUA W CAMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs Pa3IMUHBIX BUIOB JEATEIHHOCTH;

— (popmupoBanue o01IeH (YHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM 4YHCIIE
YMEHHUM OOBSCHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIOJIB3YS 3HAHUS U OIIBIT, [TOJIyYE€HHBIE
MpPU W3YYCHUU XUMHUH, MPUMEHITh UX MPU PEUICHHH MPoOJieM B MOBCEAHEBHOW JKU3HH WU TPYIOBOU
NEeSATEIbHOCTH;

— (opmupoBaHMe Yy OOyYarOIIMXCS T'YMaHUCTHYECKMX OTHOLIEHWH, IOHUMaHHs II€HHOCTH
XUMUYECKUX 3HAHUW I BBIPAOOTKU DKOJIOTHYECKHU II€JIECO00pa3HOT0 TOBEACHUSI B OBITY U TPYAOBOU
JESATEIBHOCTH B LIESX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIEH IPUPOJHON CpEIbI;

— pa3BUTHE MOTHMBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIHUTaHHIO Ha
OCHOBE YCBOEHHUS OOIE€YeIOBEYECKHX IIEHHOCTEW, MOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduns u
HaIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

OOmiee yHMCIO YacoB, OTBEAEHHBIX JUIS M3YYEHHUS XHMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heflelnto), B 9 kinacce — 68 gacos (2
gaca B HEJICITIO).

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peanusanusi 00pa3oBaTeNbHBIX IPOTPAMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOU HAMPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMHU 3aKOHOIATEILCTBA B cpepe 00pa3oBaHus U ¢ yU€TOM pekoMmeHaannii denepaabHOTO



orneparopa yueOHoro npeaMera «Xumus». Ob6pazoBaTenabHas IporpaMma Mo3BOJISIET HHTETPUPOBATh
peanu3yeMble 3/1eCh MOAXO0/bl, CTPYKTYPY U CO/Iep KaHUE MPH OpraHU3aluu 00y4eHus: XUMUH B 8—9
KJIaccaX, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JOCTYIMHBIX y4eOHO-MeToandecKux komiuiekcoB (YMK).
Hcnonp3oBanue o6opynoBanus neHTpa «Todka poctay MO3BOISET CO3/1aTh YCIOBHS: ® JUIsl paCIIMPEHUS
COJIEp>KaHUs ILIKOJIBHOTO XMMUUYECKOI0 00pa30BaHUsl; ® [l OBBIIIEHUS 103HABATEIbHON aKTUBHOCTH
o0yyaromuxcs B €CTECTBEHHOHAY4YHOH 00J1acTH; @ 1715 pa3BUTHUS JIMUHOCTU peOEHKa B IIpoliecce
00y4YeHHsl XMMHUH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YAOBIETBOPEHUS COLIMATIBHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH; */1st pabOThI ¢ OJapEHHBIMH IIKOJILHUKAMH, OPTaHU3AIIH UX Pa3BUTHA B
pa3nu4HBIX 001acTAX 00pa30BaATEIBHOM, TBOPUECKOM AesITeNbHOCTH. [Ipumenss nudpossie 1abopaTopuu
Ha YpOKaxX XMMHH, YYalIHUecss CMOT'YT BBIIIOJIHUTh MHOXKECTBO Ja0OPaTOPHBIX PaOOT U 3KCIIEPUMEHTOB IO
IIPOrpaMMe OCHOBHOM IIKOJIBI.

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl eHTpa «Touka pocTay, HCIOIB3YEMOTO JUIS peaTi3aliiu
o0pa3oBaTeNbHBIX IPOrpaMM B paMKax npenojaBanus xuMuu. L{udposas (komnbroTepHast)
nabopatopus (LIJI), mporpamMmHo-annapaTHbIN KOMIUIEKC, JATYMKOBAsk CUCTEMa — KOMIUIEKT y4eOHOTro
000pyI0BaHUSs, BKIIIOYAIOIINN H3MEPUTENLHBIN OJI0K, HHTEPQEiic KOTOPOTO IMO3BOJISIET 00ECIIeYNBaTh
CBSI3b C IEPCOHAIIBHBIM KOMIIBIOTEPOM, U HA0OP NaTYMKOB, PETUCTPUPYIOLINX 3HAUYEHUS PA3IUUHbIX
(UBUYECKUX BEIUYUH. JJamuux memnepamypuvl niamuHo6blli — IPOCTON U HAJACKHBIA JATYHK,
IpeJHa3HaueH Ul U3MEPEHUs TEMIIEpaTypbl B BOJHBIX PACTBOpPAaX U B ra3oBbIX cpenax. Mmeer
pa3nuuHblil 1uana3zoH usmepenuit ot —40 1o +180 °C. TexHuueckue XapakKTepUCTUKH 1aTYMKA YKa3aHbl B
MHCTPYKLUU IO SKCILIyaTal|u.

Jlamyux memnepamypsr mepmonapmsiii IpeAHa3HaYeH A1 u3MepeHus temmeparyp a0 900 C.
Vcnionb3yeTcst IpH BBIMOJIHEHUH paboT, CBA3aHHBIX ¢ U3MEPEHUEM TeMIIepaTyp IUIaMEeHH, TUIaBICHUS U
pa3IoKEeHUs BEIIECTB.

Lamuuk onmuyeckoii niomnocmu (KOJIOPUMETP) — NPeJHA3HAYEH IS U3MEPEHUS ONITUYECKON
IJIOTHOCTH OKpPAILLIEHHBIX pacTBOPOB. Mcnonb3yercs nmpu usyuenuu teM «PactBops», «CkopocThb
XUMHYECKHUX PEaKLMi», ONPEIEICHUA KOHIEHTPAllUU OKPAIEHHBIX HOHOB.

Jlamuuk pH nipeaHa3HaueH A U3MEpPEHUs BOJIOpOAHOTO nokaszatens (pH) BoaHBIX pacTBOPOB B
Pa3IMYHbIX UCCIIETOBAHUIX 00BEKTOB OKpYKaIOLIEH cpelbl. JJamuuk 21eKkmponposooHoCcmu
IIPEHA3HAYEH U1l U3MEPEHHUS YAE€IbHON AIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHUCIIE U BOJHBIX
pacTBOpoOB BelecTB. [IpuMeHseTcs npyu n3y4eHUH TEOPUH AIIEKTPOJUTHUECKON TUCCOLMALINH,
XapaKTEPUCTHUK BOJIHBIX PACTBOPOB

Jlamuuk xn10puod-uoHo6 UCTIONb3yeTCs AJIsl KOJIMUECTBEHHOTO ONPEIEICHUs COIepKaHns HOHOB XJIOpa B
BOJHBIX pacTBOpax, NOYBe, MPOAYKTaxX NuTaHus. K 1aTunky noaKiIr04aeTcss MOHOCEIEKTUBHBIN 3JIEKTPO.T
(UCD) (pabounii 351eKTpoa), MOTEHLIUAT KOTOPOT0 3aBUCUT OT KOHLIEHTPALH ONPEAEIsIeMOro HOHa, B
JAaHHOM ciiydae oT koHueHTpaiun anHnoHoB Cl-. [Torenman UCD ompenensoT OTHOCUTEIBHO dIIEKTPOoIa
CpaBHEHHS, KaK IPaBUIIO, XJIOPCEPEOPSIHOTO.

Jamuux Humpam-uonos peHa3HAYEH JUIsl KOJTMUYECTBEHHOTO ONPEIEICHNS HUTPATOB B PA3INYHBIX
00BEKTaxX OKPYKAIOLIEH Cpebl: BOJIe, OBOIIAX, PPYKTax, KOJIOACHBIX U3JENUAX U T.1. MUKPOCKOI

U poBO peHa3HAYeH I U3y4eHHs (POPMBI KPUCTAIIOB U HAOIIOIEHHS 32 POCTOM KPHCTAIJIOB.
IIpubop ons demoncmpayuu 3a8UCUMOCMU CKOPOCTU XUMUYECKUX PEeaKyUll Om pasiuiHblX )aKmopos
MCIOJIb3YIOT IPU U3Y4eHUH TeMbl «CKOPOCTh XUMUYECKON peakiun» U TEIIOBOT0 3(pPexTa XUMUYECKUX
peakuuii. [Ipubop gaeT BO3MOKHOCTD IKCIIEPUMEHTAIBHO MCCIIEI0BATh BIHUSHUE Ha CKOPOCTh
XUMUYECKHUX PeaKkIuil cieayronmx (akTopoB: MPUPOIbl PearupyOUINX BEIIECTB, KOHIIEHTPALUU
pearupyrouux BelecTB, MIOMau T'PpaHuIIbl pa3ziena (a3 B reTepOreHHbIX cucTeMax (IOBEpXHOCTH
CONIPUKOCHOBEHHUSI MEXY pearipyroMMH BELIECTBAMH ), TEMIIEPATYphl, KaTau3aTopa, MHTHOUTOpAa.



Ilunemxka-0ozamop — npucnocoOIeHne, UCIOIb3yEMOE B J1a00paTOpUN sl OTMEPUBAHUS
orpeeIEHHOro 00bEMa )KUIKOCTU. [IUIEeTKH BBITYCKAIOTCS IEPEMEHHOTO U TIOCTOSIHHOTO 00BhEMa. B
KOMILIEKTHI 000pYIOBaHUS JIJIs1 MEJUIIMHCKUX KJIACCOB BXOASAT yJOOHBIE MMUIIETKU- 103aTOPHI
OJTHOKAHaJIbHbIE, II03BOJISIIOIME HACTPOUTh HEOOXOAUMBINA 00BEM OTOMPAEMOM JKUIKOCTH B TPEX
pa3IMYHBIX JUAla30Hax.

IIpubop ons nonyuenus 2a306 UCTONB3YeTCs IS TTOTYYEHUS HEOOBIINX KOJIUYECTB T'a30B: BOJIOPO/IA,
KHCJIOpoJia (U3 MepoKCuIa BOI0PO/Ia), YIIIEKUCIIOro rasa.

Pabouas nporpamMmMa o xuMuu Juist 8—9 Ki1accoB ¢ UCMOJIb30BaHUEM 000py10BaHuUs 1ieHTpa «Touka
pocta» Ha 6a3e nenrpa «Touka pocra» obecrieunBaeTcs peanusanus o0pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOIMYECKON HANpaBIEeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUH C
TpeOOBAaHUAMH 3aKOHO/IATENILCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekoMeHaanuil deaepaibHoro
oreparopa yueOHoro npeamera «Xumus». O6pazoBarenabHas IporpaMma 03BOJISET HHTETPUPOBATh
peann3yeMble OIX0AbI, CTPYKTYPY U COJIepKaHHe IIPU OpraHu3alui 00yueHus: XuMun B 8—9 kiaccax,
BBICTPOEHHOM Ha 0a3e J1r000ro U3 JOCTYNHbIX yueOHO-MeToanyecKux komiiekcoB (YMK).
Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusanuu nanHoit OIl mo3sossier co3nath
YCIIOBUSL:

-JUTSL PACUIMPEHHSI COJIEPKAHMSI ITKOJIFHOT'O XUMHUYECKOTO 00pa30BaHus;

-JUTSI TIOBBIIICHUS TIO3HABATENIFHONW aKTHBHOCTH 00yYaroINXCsl B €CTECTBEHHOHAYYHOH 00JIaCcTH;

-JUIs pa3BUTHSL IMYHOCTH peO&HKa B mpoliecce 00yueHUs] XUMHH, €ro criocoOHocTel, popMupoBaHus u
YJIOBJIETBOPEHUS COLIMAIBHO 3HAYMMbIX HHTEPECOB U TOTPEOHOCTEH;

-J17151 paboThI ¢ 01apEHHBIMU HIKOJIbHUKAMM, OpPTraHU3alMK UX Pa3BUTHSI B PA3IUYHbBIX 00J1aCTsIX
00pa30BaTeNbHO, TBOPUECKOH NEATEILHOCTH



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

IIpenmer xumuu. Posnb XuMHM B JKM3HM 4elloBeKa. XMMHUS B CUCTEME HayK. Teia m BemiecTsa.
@u3nyecKkue CBOMCTBA BEIECTB. ArperaTHoe cocTositHue BemlecTB. [loHsATHE O MeTonax IO3HaHUS B
xuMuu. Yncreie BemecTBa u cMecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 1eMEHTbl. CHMBOJIBI XUMUYECKUX 3JIeMeHTOB. lIpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX D3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTeNbHAs aromMHas Macca. OTHocuTenbHas MOJIEKYJsipHas macca. MaccoBas
JOJIs1 XUMHYECKOT'0 2JIEMEHTA B COCIUHEHUU.

KomnuectBo BemecrBa. Mosb. MomsipHas macca. B3anMOCBS3b KOJIMYECTBA, MAcChl U 4HCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

du3nyeckue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklus U €€ NpU3HAKU. 3aKOH COXpaHEHUS
Macchl BellecTB. XuMmuueckue ypaBHeHus. Kiaccupukanuss XMMHUYECKHX peakuuil (CoeauHEHus,
pasoKeHUs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYI0H, paBUIaMU pabOTHI B TAOOPAaTOPUH M pUEMaMU 00paIeHHs
c 7nabopaTOopHbIM O0OOpYyIOBaHHMEM, H3Y4YEHHE U ONUCaHHe (U3NYECKUX CBOMCTB 00pa3LoB
HEOPraHMYeCKUX BEILECTB, HaONMOJeHHE (PU3MUECKUX (IUIaBJICHME BOCKA, TasHUE JIbJla, PACTHUpPaHUE
caxapa B CTYIIKE, KUIIEHUE U KOH/IEHCAUs BOJ/Ibl) U XUMUYECKUX (TOpEHUE CBEYH, IPOKATIMBAHNUE MEAHON
MIPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHUCIOTOW) SBJICHUH, HAOJMIOJEHHE M OIHUCAHHUE TPU3HAKOB
IPOTEKaHMUs XUMUUECKUX peakUuil (pa3joxkeHue caxapa, B3auMOJEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM
Oapust, pazioxenue rugpokcuaa meau (ll) mpu HarpeBanuu, B3anMoJieiicTBHE Xkele3a ¢ pacTBOPOM COJIH
menu (I), n3ydenue crnocoOoOB pa3aeseHnss CMECe: ¢ TOMOIIBI0 MarHuTa, (PMIBTPOBAaHUE, BBITAPUBAHNE,
JUCTWIUISILMS, XpomaTtorpadus, NpOBEACHHE OUYMCTKM IOBAPEHHOW COJM, HaOJIOIEHWE M ONMCAaHUE
pE3YJITaTOB INPOBENEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MACChl, CO3JAHHME MOJEIEH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Basneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — anemMeHT U mpocToe BemiecTBo. Haxoxnenue
KHCJIOPOAa B MpUpOJie, GU3NUECKHE U XUMUYEeCKHe CBOMCTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoObl MOMy4eHUs KHUCIOpOoAa B JabOpaTOpMM M TMPOMBIIUIEHHOCTH. KpyroBopoT
KHciopo/ia B mpupojie. O30H — aJIoTpoIiHas MoAupUKalus KUCIOpOoaa.

TemnoBoit  3pdekT XUMUYECKOW  peakuuH, TEPMOXUMHUYECKHE ypaBHEHUS, DOK30- U
SHAOTEPMHUUYECKNE peakUMU. TOIUIMBO: yrojip M MeTaH. 3arps3HEHUE BO3/yXa, YCWIECHUE IapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocToe BemiecTBo. HaxoxkneHue Bojopoja B mpupoje, (pu3nueckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CIOCOObI nomydeHus. Kucmotsl u conu.

MossipHblii 00BEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa Boabl. Bona kak pactBoputens. PactBopsl. HackllieHHbIE 1 HEHACHIILIEHHBIE
pacTtBopbl. PacTBOpMMOCTh BemIeCTB B BoJe. MaccoBasi 10/l BEIIECTBA B PAacTBOpPE. XHUMHYECKHE
cBorcTBa BoAbpl. OcHOBaHuA. Ponb pacTBOpoB B mpHpoAe M B KU3HM 4YeloBeka. KpyroBopor BonbI B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.



Knaccudukanmss  Heopranmueckmx  coemumHeHuid.  Oxcunbl.  Knaccudukanus — OKCHIOB:
cosieoOpa3zymome (OCHOBHBIC, KHCIOTHBIE, aMm@oTepHble) U HeconeobOpasyromme. Homenkiatypa
okcu10B. dusnueckue U XMMUUYECKHE CBOMCTBAa OKCUIOB. [losyueHne okcuios.

OcHoBanus. Kiaccudukanus ocHoBaHMIA: MIENOYM U HEpAaCTBOPUMbIE OCHOBaHUA. HomeHkmaTypa
ocHOBaHMH. DuU3nyecKue 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryuenre oCHOBaHUI.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @U3nuecKue 1 XMMUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkiarypa cosieil. dusznueckue u XuMHU4eckue cBoicTBa cosieid. [lomyduenue conei.

['eneTnueckas CBSI3b MEXKIYy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpeACICHUE COJACpKaHUs KHUCIOpoJa B BO3AyXe, MONydYeHHe, coOupaHue,
pacrno3HaBaHHe U U3y4eHHE CBOICTB KHCIOpOaa, HAOIIOACHHE B3aUMOACHCTBHSI BEUIECTB C KUCIOPOJIOM
U YCJIOBHSI BOSHHUKHOBEHHMS U MPEKpaleHHs] ropeHus (moxapa), 03HaKoMJIeHHe ¢ 00pa3laMu OKCHJIOB U
ONMCaHWE WX CBOKMCTB, IOJIydeHHE, COOMpaHUe, paclo3HaBaHME W HW3yYEHHE CBOICTB BOJOpOIA
(ropenue), B3auMmopeiictBue Bojopoaa ¢ okcuaom Mmenu  (Il)  (Bo3mokHO —wumcmosb30BaHUE
BUJICOMATEPHAIIOB), HaOII0ieHne 00pa310B BEIIECTB KOJTUYECTBOM | MOJIb, HCCIeI0BaHNE OCOOCHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OINpPEACIEHHOU
MaccOBOH J10JIell paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJUIAMU (HATPUEM U KaJIbIUEM)
(BO3MOXXHO HCIIONIb30BAaHHE BUACOMATEPHAJTIOB), HMCCIEIOBAHHWE OOpPA3LOB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIaCCOB, HAOIIOJEHNE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeictBus okcunga menu (ll) ¢ pacTBopoM cepHOU KHCIOTBI, KHUCIOT C MeTalljlaMH,
peakiuii HeHTpaau3alum, NoJy4eHre HEPACTBOPUMBIX OCHOBAHH, BRITECHEHHE OJTHOTO METajlla IPYyTUM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 337a4 10 TeMe «BakHel1me Kinacchl HEOPraHUYECKUX
COCTUHEHUNY.

Iepuonuveckuii 3axkoH u Ilepuoauveckass cucremMa XuMHYecKHx »3jementoB JI. W
MenpeneeBa. CrpoeHue aToMoB. Xumuuyeckasi cBfi3b. OKHCIANTEJIbHO-BOCCTAHOBHUTEJIbHBIE
peakuuu

[lepBple TOMBITKK KiIacCU(PHUKAIMM XUMHYECKHX OJJeMeHTOB. [loHsTHEe O Tpymmax CXOAHBIX
AJIIEMEHTOB (IENIOYHbIE W IIEJI0YHO3eMENbHbIE METAllIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHTtoB [[. M. MeHnneneesa.
Kopotkonepuoanast u anmuuHonepuoaHas ¢popmel [lepruoaudyeckoid CUCTEMBI XUMUUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmbl. @U3HUECKUI CMBICI TOPAJIKOBOTO HOMEPA, HOMEPOB MEPHOJA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek atromMoB mepBbix 20 xumudeckux aneMeHToB [lepumonnueckoii cucremsr [[. M. Mennaeneesa.
XapakTepucTuka XUMHUYECKOIO 3JIEMEHTa Mo ero mnojoxenuto B Ilepuommueckoit cucreme J[. U.
Menneneesna.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XHMHYECKHUX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue Ilepmomnueckoro 3akoHa u Ilepuogmueckoil cUCTEMBl XUMHUYECKHUX 3JIEMEHTOB s
pa3BUTHS Hayku U ipakTuKU. [. . MeHneneeB — y4€HbIN U rpakIaHUH.

Xumudeckasi cBs3b. KoBasieHTHast (MOJsIpHAs W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHIATEILHOCTH
XUMHUYECKUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpoliecchl OKHUCIEHUS U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumeHm:

M3y4YeHHE OOpa3I[OB BEIIECTB METAJUIOB M HEMETAJLIOB, B3aMMOJCHCTBUE THAPOKCUAA IIUHKA C
pacTBOpaM KHUCJIOT M IIEJIIOYEH, MPOBEICHUE ONBITOB, WUIKOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEHUE, PEaKIIUU PA3I0KECHHS, COSTUHEHNS).

Meosicnpeomemmnvwie ceasu

Peanuzarust MexXnpeMETHBIX CBA3EH MPH M3YYCHHM XUMHHM B 8 KJacce OCYIIECTBIISIETCS 4epes
HCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHbBIX MOHATHH, TaK U MOHSATUH, SBISIOMIUXCA CUCTEMHBIMU
JUISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKIIA.

OOmue ecTeCTBEHHO--HAY4YHbIC TOHATHS: HAay4YHBIA (haKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIIM3,
CUHTE3, KIacCHU(UKAIUs, MEePHUOJUIHOCTh, HAOIIOJCHHE, SKCIICPUMEHT, MOJCIHPOBAHUE, H3MEPECHHUE,
MOJEIIb, SIBJICHHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU/I, U30TOIbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, DSJCKTPUUYCCKUMA 3apsij, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, TIa3,
(bu3nUYecKre BeTMYNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIC IOPOJBI, IOJE3HBIC HCKOIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYecKasi peakuus

Ilepuonuueckuit 3akoH. Ilepmomnueckas cucrtema xumuueckux snemeHToB J[. M. MeHneneesa.
CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XMMHYECKHX SJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kajus, KajJblLUs MU HUX COCAUHEHHH B COOTBETCTBHUM C TOJIOXKEHHEM 3JEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BeniecTBa: BUAbI XUMHUUYECKOM CBA3U. THIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEHIETKU M BUJ1a XUMHUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKHX BEIIECTB. XHMMHUUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K Pa3iMyHbIM KJaccaM HEOPraHWYECKUX COCJAUHEHUM, TEeHETHYeCKas CBA3b
HEOPraHWYECKUX BEILECTB.

Knaccudukanus XUMHYECKHUX peEakIUil MO pa3iuyHbIM Mpu3HaKaM (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIJIOBOMY 3(DQEeKTy, M0 HU3MEHEHUIO CTETNEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTHIO Karajau3aropa). JK30- U JHIOTCPMHUECKHUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne o ckopoct XumHuuyeckoil peakiuu. [loHarue o006 oOpaTUMBIX U HEOOpaTHMBIX
XMMHYECKUX peakuusx. [IoHATHE O TOMOreHHBIX W TE€TepOreHHbIX peakuusx. [loHdaThe o Kartanuse.
[TonsiTue 0 XuMHUYEeCKOM paBHOBeCHH. DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMHYECKOW pPEaKIUU U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC peakuuu, 3JIEKTPOHHBIN Oamanc OKHCIIUTEIBHO-
BOCCTaHOBUTENBbHON peakiuu. CoCTaBIECHNE YPABHEHUI OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKIIUHN C
WCIIOIb30BaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopus >M€KTPOAUTHYECKON AMCCOUMALMH. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOLMAIIMKM BEUIECTB C PA3IMYHBIMU BHJIAaMH XUMHUYECKOU CBsI3U. CTENeHb JNMCCOLMALINU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakniun wmonHOTO OOMEHa. YCIOBHSA MPOTEKaHWsI pEaKIMii HMOHHOTO OOMEHa, TOJIHBIE |
COKpallléHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBONHCTBa KHUCJIOT, OCHOBAaHMW U COJEH B CBETE
MPEJICTAaBICHU 00 DIEKTPOIUTHUECKON auccornmanyu. KauecTBeHHbIe peakiuu Ha HOHBIL. [loHsATHE O
TUAPOIIU3E COJIEH.



Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJICISIMU KPUCTAITMYECKUX PEIIETOK HEOPTraHUYECKUX BELIECTB — METAIJIOB U
HeMeTalIoB (rpadura M anmasa), CIOKHBIX BEIIECTB (XJIOPHUAA HATPHsI), UCCICIOBAHUE 3aBUCUMOCTU
CKOPOCTH  XUMHYECKOW peakIuu OT BO3ACWUCTBUA  pa3idMuHbIX  (AKTOpOB, HCCIEAOBaHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpoIlecca TUCCOLMALMU KHCIOT, MIeJo4Yed U cosied
(BO3MOYKHO HCIIOJIb30BAaHME BMJIEO MATEPHUANIOB), MPOBEJIEHUE OIBITOB, MJUIIOCTPUPYIOLIMX IPU3HAKU
MPOTEKAHUs PeaKluii MOHHOTO OOMeHa (0Opa3oBaHWE OCa/iKa, BBIICICHHE Ta3a, 00pa30oBaHHE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue, peakiuu
pa3joKEeHUsl, COEIMHEHUs), PACIIO3HABAaHWE HEOPraHMYECKHX BEIIECTB C IMOMOMIbI KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HeMeTa/uibl M UX coeIMHEHUS

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTEHEHU
okucienus. CtpoeHue M pU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB — I'aJJOTEHOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe XJopa (B3auMOIEHCTBUE C METAJIIaMU, HEMETaJlIaMy, 11ejao4amu). Xiaopoogopo. ConsHas
KHMCJIOTAa, XMMUYECKUE CBOMCTBA, IOJy4eHHUE, NpuMeHeHue. JleiicTBue XxJiopa M XJIOpPOBOAOpOJAa Ha
OpraHu3M uesioBeka. BaskHele XJI0pUabl U UX HaXOXKJCHHE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
creneHn okucieHuss. CrpoeHue M (PU3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnotponHbie MOAUM(UKAIIMKA KHUCIOPOJAa W Cepbl. XHUMHUYECKHE CBOMcCTBa cepbl. CepoBoaopos,
CcTpoeHHe, (U3MUECKHe M XUMHYECKHe CBoiicTBa. OKCHIBI Cepbl Kak MPEICTABUTENN KHUCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHE CBOIcTBa (0OIIMe Kak MpeICcTaBUTENs Kiacca
KHCJIOT W crenuduueckue). XUMHUYECKHE PEaKIUH, JIe)KAl[e B OCHOBE MPOMBIIUIEHHOTO CIoco0a
MOJIyYeHUsI CEpHOU KHUCIOTHI. [IpumeHenue cepHoit kucioThl. CONM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. HaxoxaeHnue cepbl U e€ coequHEHUI B Mpupoae. XUMHUYECKOe 3arps3HeHHe
OKpY)KaroIlenl cpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CTIOCOOBI €T0 MPEI0TBPAILICHHS.

O6mras xapaktepuctuka 3eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIE
CTETIEHU OKHCIIeHUs. A30T, pacmpocTpaHeHHWE B MpHUpoAe, (U3NYECKHE U XMMHUYECKHE CBOWCTBA.
KpyroBopor a3zota B mpupome. AMMHUaK, ero (Qu3M4Yeckhue W XHUMHUYECKHE CBOICTBa, MONyYyeHUE U
npumeHnenue. Coi aMMOHMS, UX (U3MYECKHUE W XUMUYECKHE CBOICTBa, npuMeHeHue. KauecTBeHHas
peakiuss Ha MOHbI aMMOHHUSA. A30THasl KUCJIOTa, €€ MoJiyueHue, pU3NYecKue U XMMUYECKHE CBOMCTBA
(obmue kak mpeAcTaBUTENs Kjacca KHCIOT W crnerududeckue). Mcnomp3oBaHue HUTPATOB U coleit
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0OpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKpYKAIoIIeH Cpemsl
COEMHEHUSIMHU a30Ta (KUCIIOTHBIE JO0XIHW, 3arpsi3HEHHE BO3AyXa, MOYBbI U BoAoéMOB). dDocdop,
ajutoTpornabie Moaudukanun Gocdopa, ¢uznueckue m xummuueckue coiictBa. Oxcun dochopa (V) u
dbocdopHas kucnora, Gpuandeckrue U XMMHYECKHUE CBOICTBa, monydeHue. VMcnons3oBanue docdartoB B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

O6mras xapaktepuctuka 351eMeHTOB |V A-rpynmel. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
CTETEeHU OKHCIIEHUS. YTIIepo, aJUNIOTPONHbIE MOAU(PHUKAIIMH, PACIPOCTPaHEHHE B MPUPOE, PU3NIECKUe
U XUMHYeckue cBoiictBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKcHIbl yriepoia, HX
¢dbu3nuecKkue M XUMHUYECKHE CBOICTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI, MOJYYCHHE M MPUMEHEHHE.
DKojoru4eckre npobiemsl, cBsi3aHHble ¢ okcuaoM yriepona (1V), runoresa rinodaabHOTO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3((deKT. YroybHas KUCIOTa U €€ CONH, UX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHas peakius Ha kapOOHAT-HOHBL Mcmonb3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CETHCKOM XO3SHCTBE.



IlepBoHauabHBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHMSX yriepojaa (MeTaH,
9TaH, 3TUJIEH, allETUJIEH, 3TaHOJI, TIIMLEPHH, YKCYCHas KUcaoTa). [IpupogHble HCTOUYHUKHU YIJIEBOIOPOIOB
(yromp, mpupoaHblii ra3, He(Th), HPOAYKTHl HX THepepadoTku (OeH3WH), MX pOJb B OBITY H
IPOMBIIICHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: JKUpax, Oenkax, yriieBojax — M UX
pOJIM B )KM3HM 4YeloBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPIaHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnyeckue M XMMUYECKHE CBOMCTBA, mojyuyeHHe W npuMmeHenue. CoenuHeHHs
KpemHus B mpupoje. OO6mue npeacrasienus o0 oxcune kpemuus (IV) u KpeMHHEBOWH KHCIOTE.
Cunukatel, X MCIIOJIB30BaHKUE B OBITY, B IPOMBIIUICHHOCTH. BakHeilue cTpouTenabHble MaTepUabl:
KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiieMbl 0e30MacHOro  UCHOJIb30BaHUS
CTPOMUTENBHBIX MAaTEPUAJIOB B IOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHWYeCKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBI, IPOBEIEHUE
KayeCTBEHHBIX pPEAKIMHA Ha XJOPUA-UOHBI U HAONIOJEHHE IIPU3HAKOB MX IPOTEKAHUS, OIBbITHI,
oTpaxkaromue (U3NYECKHe U XUMHUYECKHE CBONCTBA TaJIOTEHOB W WX COCAMHEHHH (BO3MOXKHO
UCTOJB30BaHUE  BUACOMATEPHUATIOB), O3HAKOMJIEHHE C oOpasnamMu XJIOpUIOB  (TaJOTeHH[IOB),
O3HAKOMJIEHHE C 0Opa3lamMu cepbl U €€ COeMHEHUsMHU (BO3MOKHO HCIOJIb30BAHHE BUAEOMATEPUAIIOB),
HabroieHne Ipouecca OO0yIrJIMBaHMUs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM KHCIOTHI,
U3Y4YEHHE XMMUYECKHX CBOMCTB pa30aBIE€HHON CEpHON KUCIIOTHI, IPOBEACHNE KaU€CTBEHHOM peakliuy Ha
cynb(ar-uoH W HaOJIIOAEHUE TMpHU3HAKAa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
a3ota, ocdopa u X coeruHEHHH (BO3MOXKHO HCIOJIb30BAHNE BUAEOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX ynoOpeHuil, mosnyueHue, coOMpaHue, paclio3HaBaHUE U H3yUyeHHE CBOICTB aMMUaka,
MPOBE/ICHUE KAaYeCTBEHHBIX PEAaKIMHd Ha MOH aMMOHHUS W (ocdhaT-mOH M HM3Y4YEeHHE MPHU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJAEUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeEAbl0 (BO3MOYKHO
UCMOJIb30BAHUE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENCH KpUCTAIUIMYECKUX PElETOK aiMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE € IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHUBOra3a, MojJyuyeHue, COOMpaHue, paclio3HaBaHUE U U3Y4YEHHUE CBOWCTB YIJIEKHCIIOTO
rasa, IMpoOBEJCHUE KAaueCTBEHHBIX peaklUuil Ha KapOOHAT M CWIMKAT-MOHBI M M3yY€HUE NMPHU3HAKOB UX
IIPOTEKAHNs,  O3HAKOMJIEHWE C  NPOAYKIMEH  CWIMKaTHOM  INPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHelIe HeMeTaulbl U UX COEAMHEHUS.

Metanabl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHMM HMX IOJOXKEHHUS B
Ilepuognueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenus aromoB. CTpoeHHE
MeTaJlJIOB. MeTrajinyeckasi CBA3b M METAJUIMUECKAs] KPUCTAJUIMYECKAs PEIIETKA. DJIEKTPOXUMHUYECKHUU
psaa HampsbkeHU MetauioB. Du3uyeckrue M XUMHUYECKHe cBoWcTBa MeTaisioB. OOmiue crnocoOsl
MOJIy4eHus1 MeTauioB. [IoHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT KOPPO3HH.
CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHHN, OpOH3a) M X IPUMEHEHHE B OBITY M IPOMBILIUIEHHOCTH.

Hlenouynsle MeTtaysl: nonoxeHue B Ilepuoanueckoil cucreme xumuueckux snemeHtoB JI. .
MenpeneeBa, CTpOEHHE WX aTOMOB, HaXOkJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIIbI U TUAPOKCUIBI HATpUs U Kaius. [IpuMeHeHne menoYHbIX MeTaJlJIoB
U UX COCIUHEHUN.

[IlenoyHo3eMenpHbIE METAJUIBI MarHUil W KaJblMi: mojoxkeHue B Ilepmonmueckoil cucreme
xuMH4YecKkux 35eMeHToB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJICHUE B Ipupoie. Puznueckue
U XUMHUYECKHE CBOMCTBa MarHus M Kainplus. Bakneimme coeauHeHMs] Kajablus (OKCUA, TUAPOKCHUI,
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUs!.



AmmoMunnii: monoxxkenue B [lepuonnueckoit cucreme xumuueckux snemeHToB [[. . Menneneena,
CTPOCHHUE aToMa, HaxoxiaeHue B mpupoje. Du3nyeckue M XUMUYECKHE CBONCTBA aIFOMUHUS.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH A ATFOMHHHSL.

Kenezo: nonoxenue B Ilepuomnueckoit cucreme xummdeckux snaemeHToB JI. M. Menpgeneena,
CTpOCHHE aToMma, HaxokJaeHue B mnpupoje. dusnueckue W XUMHYECKHE CBOMCTBa xene3za. OKCHUIBI,
ruapokcubl U conu xenesa (1) u xxenesa (111), ux cocras, cBoMCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METalIOB M CIUIAaBOB, MX (U3NYECKUMHU CBONCTBAMU, HU3Yy4YCHHE
pE3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA KajbllMg M HATPHUS C BOJON (BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HCCIEI0BAHUE CBOMCTB KECTKOM BOJBI, IIpollecca TOPEHHsS JKelle3a B KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi HAa MOHBI: MarHus,
KaJIbIIMS, aTlOMUHMS, ITMHKa, xkene3a (1) u xxenesza (111), mexu (I1), HabmroneHne u onrcanue MPOILECCOB
OKpalllUBaHUsl IUIAMEHM HMOHAMM  HATpuUs, Kajaus M KaiblUs (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS M TUIPOKCHU]IA IIMHKA,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XuMHUS U OKpYKALIas cpeaa

BemectBa u Matepuansl B TOBCEHEBHOM KM3HU YesloBeKa. bezonacHoe ucnosib30BaHuE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpY)KawIlel cpenbl (MpeaenbHas AOMyCTUMas KOHILIEHTPALUS
Benlects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPUATIbI).

Mesicnpeomemmuwle céa3u

Peanuzanusi MeXNpeaAMETHBIX CBS3€H MPU U3YUYEHUU XMMHU B 9 Kjacce OCYIIECTBIISETCS depes
WCIIO0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK W TMOHSATUH, SABJISIFOIINXCSI CHCTEMHBIMU
JUTSL OTJIETBHBIX TTPEIMETOB €CTECTBEHHO--HAYUYHOTO IIUKIIA.

OO01re ecTeCTBeHHO-HAYYHbIE TTOHSITHS: HAYYHbIH (aKT, TUIIOTe3a, 3aKOH, TEOpHUsl, aHAIH3, CHHTE3,
KIaccupuKanus, NepUOAUYHOCTh, HAOMIOJIEHUE, SKCIEPUMEHT, MOAEIUPOBaHUE, HU3MEPEHHE, MOJIEb,
SIBJICHUE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MATEPHUAITHI.

dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMBI, PAJHOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, TPOBOJHUKH, TOJXYIPOBOJHUKH, IUIIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeEJNO, OO0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUTMYECKasi PEMIETKA, CIUIaBbl, (PU3WYECKHE BEIMYMUHBI, C€AUHUIIBI HM3MEpPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, dsKocucTeMa, MHHEpaldbHbIE ya0OpeHMUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATENbHbIE BEIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HbIE HCKOMAEeMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA30BAHUASA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTrPaMMBbl OCHOBHOTO 00IIET0 00pa30BaHUs JOCTUTAIOTCS B
Xo7ie OOy4eHHsT XUMHHM B €JUHCTBE YUYE€OHOH W BOCHHMTATEIbHOW JEATENbHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMM  POCCHHWCKHUMH  COLUMOKYJIBTYPHBIMM M  JTyXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,



IPUHATHIMU B OOILECTBE MPaBUJIaMH 1 HOPMaMH ITOBEIEHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COLMATIM3AINN O0yJArOIIUXCS.

JIM4HOCTHBIE PE3yNbTAThl OTPAXKAIOT I'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOI
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALMN U pacIIUPEHUE OIbITa JIEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B
YacTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOUICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HacJIeINI0, TOHUMaHUsl 3HAYCHHUs] XMMHUUYECKONH HayKU B XKM3HHM COBPEMEHHOI'O OOILECTBa, CIOCOOHOCTH
BJIAJIeTh JIOCTOBEpHOH HH(pOpMaLueldl O TNepeloBbIX JOCTUKEHUAX U OTKPBITUSAX MHUPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHUSA:

IIPEJCTABICHNUS O COLMAIBHBIX HOPMAax M MpaBHJIaX MEXJINYHOCTHBIX OTHOLICHUH B KOJUIEKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJE€3HOM, Yy4eOHO-HCCIeI0BaTeNbCKOH,
TBOPYECKON W JIPYTUX BUAAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESTEIHHOCTH
IpU BBIIOJHEHUH YUYEOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBIIOJHEHUHW XHUMHYECKHX OSKCIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAaHMIO M B3aMMOIIOMOILM B IPOLECCE 3TOM
y4eOHOM N1eATeIbHOCTH, TOTOBHOCTH OLEHMBAaTh CBOE IOBEJEHUE M TOCTYHNKHM CBOMX TOBapulled ¢
MO3UIIMY HPABCTBEHHBIX M MIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEACTBUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHUS:

MHUPOBO33PEHUYECKHE IPE/ICTABICHUS] O BEIIECTBE U XUMHUECKOW PpEeaklUH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M COCTABJISIOIIME OCHOBY Ul IOHUMaHMs CYIIHOCTH Hay4HOM
KapTHHBI MHpa, TPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BHTHS HPUPOABI, B3aMMOCBS3AX
4eJI0BeKa C MPUPOJHON Cpesloil, O poJi XMMHMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

[I03HaBaTEeIbHbIE MOTHBBI, HAIIPABJICHHBIEC HA MTOJy4Y€HHE HOBBIX 3HAHUHN [0 XUMHUU, HEOOXOJUMBbIE
s OOBsICHEHUS HaOMIONAaeMbIX IPOLECCOB U SIBICHUH, I03HABaTelIbHOM, MH(MOPMAIMOHHON WU
YUTATENICKOM KYJIBTYpPhl, B TOM YHCIE HAaBBIKOB CaMOCTOATENBHON pabOThl ¢ y4yeOHBIMH TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPECTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHI0O M TO3HAHUIO, JHOOO03HATENBbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOEKTHOM M HCCIIEIOBAaTENIbCKOM JIEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) popMUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH >KU3HM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha
310pOBbIIl 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI W HENpPUATUE BPEIHBIX MPUBBIUEK (YMOTpeOsIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYPEeHHS), HEOOXOAUMOCTH COOJIFOICHUSI TIPAaBUI 0€30MMaCHOCTH TIPH 0OpallieHun
C XUMHUYECKUMH BEUIECTBAMU B OBITY U pPEANbHON KU3HH;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO NMpodeccHii ¥ Tpyaa pa3IMyHOro poja, yBaXeHUe K TpyAy U
pe3yabpTaTaM TPYAOBOHM NESTETHHOCTH, B TOM YHCIE Ha OCHOBE NMPUMEHEHHS TPEAMETHBIX 3HAHHHA IO
XUMHH, OCO3HaHHBIM BbIOOP HWHAMBHUAYAJbHOM TPaeKTOPUH MPOJOJIKEHHUs 00pa3oBaHUS € YYETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
YCIEIIHOM MpOo(ecCHOHATBHON JIEATENIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb
a/1IarTHPOBaThes B MpodeccroHalIbHOM cpefie;

6) 3K0JIOrMYecKOro BOCIUTAHMS

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOILIEHHE K MPHUPOJIE KaK MCTOUYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIIecTBOBaHMS, NMOHMMAaHUE IIEHHOCTH 3/10pOBOrO M 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TICHUXMYECKOMY 370pPOBbIO, OCO3HAaHHE LEHHOCTU



coOmoieHusT TpaBuJl 0€30MacHOr0 MOBEACHUSA NpU pabdoTe C BeUIeCTBaMH, a TaKKe B CHUTYyallHsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPHMEHATh 3HAHWA, IMOJNyYaeMble NPU HM3YYCHUU XUMHH, IS pElIeHHus 3ajad,
CBA3AHHBIX C OKPYXKaKIIEeW NPUPOAHOW CpeloH, JUIsl MOBBILIEHHUS YPOBHS 3KOJIOTMYECKON KYJIBTYpHI,
OCO3HaHHUs TIJIOOANBHOTO XapakTepa HSKOJIOTMYECKUX MNpoOJieM W MyTed MX peleHUs MOCPEACTBOM
METOJIOB XHMMUH, 3KOJOTMYECKOI'O MBIIUIEHHUS, YMEHHsS PYKOBOACTBOBATHCA MM B I103HABATEIIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3YJIbTaTOB  BBIACHSAIOT 3HAYMMble ISl (OPMUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (PaKT, CUCTEMa, MPOIIECC,
SKCIIEPUMEHT M JAPYroe.), KOTOPbIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpeIMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUU M3 3TUX MpeIMEeTOB (pOpMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAYYHOU
KapTUHE MHpa, M YHUBEpcajbHble YyueOHbIe JecTBHs (IIO3HABATENIbHBIE, KOMMYHHKATHUBHBIC,
peryJasTHBHBIE), KOTOpble o00ecneunBaloT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU NEATEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe N1eCTBUS

ba3oBble Jlornueckue AeicTBUA:

YMEHHSI UCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBILIUIEHUS NPU OCBOEHUHM 3HAHUN: pPacKpbIBATh
CMBICI XUMHYECKHX MOHATUH (BBLAEHATh MX XapaKTepHblEe IpPHU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C
OPYTUMU TOHSTHSMH), HCIOJIb30BaTh MOHATUS Al OOBSCHEHUS OTACNIbHBIX (DAaKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHUSI U KPUTEPUU IS KIACCU(PUKALINN XUMUUYECKHX BEUIECTB M XUMUYECKUX PEaKIui,
YCTaHABJIMBATh MPHUYMHHO-CIICJACTBEHHBIE CBS3M MEXIY OOBEKTaMH H3YyYEHHS, CTPOHUTH JIOTUYECKHE
paccyxieHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH), 1EJ1aTh BHIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TPHUMEHATh B TPOLECCe I[IO3HAHUS TOHATUSA (TMpPEAMETHbIE M MeTampeaMeTHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMbI€ B XUMUHU, TPEOOPA30BLIBATH IIMPOKO MIPUMEHSIEMbIE
B XMMHH MOJEJIbHBIE MPEICTABICHUSI — XMMUUECKUN 3HAaK (CUMBOJI JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XUMHUYECKOW peaklUuu — MpU pPElIeHUH Yy4yeOHO-TIO3HAaBaTENbHBIX 3a/1ady, C y4ETOM 3THUX
MOJIETIbHBIX IPEICTABICHUI BBIABISATH W XapaKTEPU30BaThb CYLIECTBEHHBIE IPU3HAKM H3Yy4aeMBbIX
O0OBEKTOB — XHMMHUYECKHMX BEIIECTB M XHUMHYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U U POTUBOPEUNS B U3Y4aeMbIX MIpoLieccax U SBJICHUSX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE HCIIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI s (OPMHMPOBAHUS THUIIOTE3bl 110 TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUMH;

MpUOOpETEHUE OIbITa MO I[UJIAHUPOBAHUIO, OpraHu3allid U TMPOBEACHUI0 YUYEHHYECKUX
HKCHEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Ipollecca, CaMOCTOATENbHO MPOTHO3MPOBATH €ro
pe3yabTar, (GOpMyIHpoBaTh OOOOIIEHUS U BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
UCCIIETOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEeHHUE BbIOMpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALINIO PA3IMYHBIX BUIOB U (popM
NPEJCTAaBICHUS, MOIYYaeMYI0 U3 Pa3HBIX HCTOYHHMKOB (HAyYHO-TIOMYJISpHAs JIUTEPAaTypa XMMUYECKOTO
coJiep>KaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHeTa), KpUTHUECKU OILIEHUBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE TPHUMEHATh paszIMyYHble METOAbl M 3ampoChl NMPHU IOHCKE W OTOOpe HHPOpPMALUU H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX Ul BBINOJHEHHsS Yy4eOHBIX M MO3HABATENIbHBIX 3a]ay
OnpeAeNéHHOro TuMa, MpUOOpeTeHHe OmbiTa B  O0JACTH  HMCHOJIb30BAaHUS  HHPOPMAIMOHHO-



KOMMYHUKATUBHBIX TEXHOJOTWH, OBJAJEHUE KYJIbTYpPOH AaKTUBHOIO HCIOJIb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONMTUMAIBHYIO (OPMY MpeICTaBICHUS WHPOPMAIUU U
WUTIOCTPUPOBATh pElIaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, JIpyruMu (opmamu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATH B IIpoLiecce Y4eOHOM U HCCIeA0BaTENbCKON 1eATEeIbHOCTH
MHPOPMALIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO34HWCTBAa M TPAHCIOPTa HA COCTOSHUE
OKpY>Karollel NPUPOJIHON CPEBI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ JAWayiora W (WiW) JUCKYCCHH) MO CYIIECTBY OOCYKIaeMoun
TeMbI, POPMYIUPOBATH CBOM MPEITI0KEHUS OTHOCUTEIILHO BHITIOIHEHUS MPEIOKEHHON 3a/1auu;

YMEHHUSI IPEACTABIATh IMOJIYYEHHbIE PE3y/IbTaThbl [O3HABATEIBHOW JESITENBHOCTH B YCTHBIX M
MMACbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALMIO PE3YJIbTATOB BBINOJIHEHUS XWMHUYECKOTO 3KCIEPUMEHTA
(;mabGopaTtopHOro oOImbITa, JabOpaTopHONM pabOThl MO MCCIEAOBAHUIO CBOWMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHUSI Yy4e€OHOro COTPYJHUYECTBA CO CBEPCTHUKAaMM B COBMECTHOM IO3HABaTENIbHOM U
UCCIIEIOBATENILCKON ACSITENbHOCTH TMPH PEUICHHH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE ydéra oOuIux
MHTEPECOB U COrJIacoBaHHWsS Mo3uiuil (oOCykaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE MITYPMBD»,
KOOpJMHAILIUSI COBMECTHBIX JAECUCTBUN, ONpPEJEICHUE KPUTEPUEB IO OLEHKE KauecTBa BBIITOJHEHHOU
paboThI 1 ApyTHE).

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOATENIbHO ONPENEiATh UEIH JIeATEeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BBIOMpaTh Hamboiee
3¢ deKTUBHBIE CITOCOOBI pelIeH s YUeOHbIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSTEIbHO COCTABIISATh HITH
KOPPEKTUPOBATh MPEIJIOKEHHBIN aIrOPUTM JACHCTBUIN MPHU BBINOJIHEHUH 33aJJaHUM C YYETOM MOIYUYEHUs
HOBBIX 3HAHUM 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX UM PEaKIMsIX, OLEHUBATH COOTBETCTBHE
MIOJIyYUEHHOI0 pe3yjbTaTa 3asBJICHHOW 1€JIM, YMEHHUE MHCIIONb30BaThb U aAHAJIW3UPOBATh KOHTEKCTHI,
npeJiaraéMble B yCIIOBUH 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOCHUIO 00S3aTEIBHOIO COJIEPKaHMsI, YCTAHOBIEHHOTO
JTaHHOM (efepanbHON padoyueil MporpaMMO, BBIIETSIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAayYHbIE 3HAHUS,
YMEHHMS ¥ CcIOcoObI IeUCTBUH, cieupruecKkue Uit MpeAMETHON o0nacTu «XUMHUS», BUIBI JESITEIbHOCTH
[0 TOJIyYEHHIO HOBOTO 3HAHUS, €r0 MHTEepIpeTaluy, MpeoOpa3oBaHUIO M NMPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy o6yuenust B 8 kij1acce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT, IPOCTOE
BEIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCUTENIbHAS
aTOMHasi M MOJIEKYyJsipHasi Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs macca, maccoBas JOJs
XMMHUYECKOTO 3JeMEHTa B COCJMHEHUH, MOJISIPHBIM O00BEM, OKCHI, KHCJIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklus, Kiaccu(UKalus peakiuii:
peaKiuu COEIWHEHUS, PpEeaKklUUH pa3joXKeHHUs, peaklUd 3aMelIeHUs, peakuuu OOMEeHa, HK30- U
SH/IOTEPMHUECKUE PpEaKIMH, TEIUIOBOM H(PQEKT peakiuu, Sapo aTroma, IEKTPOHHBIA CIIOM aroma,
aTOMHasi opOuTaNb, paglyCc aromMa, XMUMUYECKas CBs3b, MOJISIPHAs U HEMOJsIpHas KOBaJICHTHAas CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBas J10Ji BellecTBa (MPOIEHTHAs KOHLEHTpPAlLKs) B
pacTBope;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TIOHATUA W NPUMEHSTh 3TU MOHATUS MPHU
ONMCAaHHNM BEUIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XUMHUYECKYI0 CUMBOJIMKY JUISI COCTABJICHHS (DOPMYJI BEIIECTB U YpPaBHEHUN XUMHUUYECKUX
peaKIuii;
OTIPE/IEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTENIEHb OKUCIICHHS JICMEHTOB
B OMHApHBIX COCIWHEHHUSAX, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCIWHEHUH TI0
dbopMynaM, BUJ XUMUYIECKON CBS3M (KOBAJICHTHAS M MOHHAS) B HEOPTAHUYECKUX COCTMHCHUSX;
packpsiBaTh cMmbicn Ilepuoanueckoro 3akona [[. M. MeHneneeBa: J1€MOHCTPUPOBATh MOHUMAaHHE
MEPUONYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX NOJIO)KEHUS B llepmommueckoit
CHUCTEME, 3aKOHOB COXPAHEHMSI MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJICKYJISIPHOTO YUEHHS,
3aKOoHa ABOTapo;
OMKCHIBATh U XapaKTEPU30BaTh TaOIM4YHYIO0 dopmy [leproandeckoil CHCTEMbl XMMUYECKUX AJIEMEHTOB:
pasnuuaTh MOHATHS «TJaBHas noarpynmna (A-rpymnmna)» u «mmodouynas noarpynna (b-rpymma)y», manbsie u
0O0JIbIIIME TIEPUO/IBI, COOTHOCHTHh 0003HAYCHHMSI, KOTOpPBIC UMEIOTCs B Tabmuie «Ilepuomudeckas cucrema
xuMu4ueckux snemeHToB J[. M. MenpaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsja sjpa, OOINee YMCI0 JJCKTPOHOB M pacIpeielieHHe UX I0
AJICKTPOHHBIM CJIOSIM);
KJIacCU(PUIIUPOBATh XMUMHYECKUE DJIEMEHTBI, HEOPTaHMYECKHE BEIICCTBA, XUMHUYECKHUE peakmuu (1o
YHCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEILIECTB, 110 TEIIOBOMY 3P EKTY);
XapakTepu30BaTh (OMHUCHIBATh) OOIMME XMMHYECKHE CBOWCTBA BEIISCTB PAa3JIMUYHBIX  KJIACCOB,
MOATBEPKJass ONUCAHUE NPUMEpPAMH MOJIEKYJSPHBIX YPABHEHHI COOTBETCTBYIOIIUX XHMHUYECKHX
peaKuuii;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KA4€CTBEHHOIO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIIAT OTHOCHUTENBHYKO MOJEKYJIIPHYIO M MOJIIPHYIO MAacChbl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COCTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHHIO XMMUYECKOUN peaKinu;
MPUMEHSATh OCHOBHBIE OIEPAllMM MBICIUTEIBLHON JESITEIbHOCTH — aHajlu3 W CHHTE3, CPaBHEHHE,
000011IeHNe, cUCTeMaTH3aIUI0, KIACCU(UKAIINIO, BBISBICHHE MPUYMHHO--CICACTBEHHBIX CBSI3€U — JUIA
W3Yy4YECHUS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKLUH, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNE, MOIETTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICTCHHBIH ),
ClIeJIoBaTh MpaBWJIaM MOJIb30BAHUS XMMHUYECKOH MOCYI0i W J1abopaTOpHBIM 00OpYAOBAaHHEM, a TaKkKe
MpaBUjiaM OOpAIlEHUsI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSMHU TI0 BBITIOJHEHUIO JTaOOPAaTOPHBIX
XUMHUYECKHUX OMBITOB MO MOJTYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOAA M KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB € OINPEAEIEHHON MAaCCOBOM J10JIEM PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB LIEIOUYEH M KHCIOT C MTOMOIIBIO
MHIUKATOPOB (JakMyc, (peHondTaaert, MEeTUIOPAHK U IPYTHeE).

K xoHiy oOyueHust B 9 kJjiacce npeAMETHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JTOJKHBI OTPakaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMECHHIA:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHM: XMUMHYECKUH 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTUOH, AaHHMOH, MPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHWCJICHUS, XMUMHYECKas pEeaKIus, XHUMHYECKas CBs3b, TETUIOBOM 3(P(EKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PACTBOP, AIEKTPOIUTHI, HEATEKTPOIUTHI, JICKTPOTUTHIECCKAS TUCCOIIUAIINS, PEAKIIUN
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble M HeoOpaTHMbIE pPEaKIIH,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU,  OKHUCIMUTENb, BOCCTAHOBUTEIb,  OKHUCIEHUE U



BOCCTAHOBJICHHE, ayloTponusi, amMQpOTepHOCTh, XHUMHUYEcKass CBsI3b (KOBaJIEHTHas, HWOHHas,
MeTaJuIMuecKas), KpUcCTauIMuecKas pemérka, KOpPpOo3usi METAJJIOB, CIUIABBbl, CKOPOCTh XHWMHUYECKOU
peakuuu, npeaeapbHo nonycrumas konuentpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA M IMPUMEHATH 3TH MOHATUS IPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

MCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JIJISI COCTABIICHUSI (DOPMYIT BEIIECTB M YPABHCHHA XUMUYECKUX
peaKIuii;

ONPEACIISITh BAJIEHTHOCTh M CTEIEHb OKHUCICHUS XMMHYECKHUX 3JIEMEHTOB B COCJAMHEHHUSX PA3JIUYHOTO
coCTaBa, NPHUHAJJICKHOCTh BEIIECTB K ONpPENeIEHHOMY KIacCy COEOUHEHHH mo GopMmynaM, BHT
XUMHUYECKON CBSI3U (KOBaJIGHTHAsl, MOHHAs, METaJUIn4YecKasi)) B HEOPraHMYECKHX COCIUMHEHMSX, 3apsii
HMOHA M0 XMMHYECKON (opmyre, XapakTep cpellbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIMHEHUH,
THII KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepuonnueckoro 3akona JI. M. MenaeneeBa u AEMOHCTPUPOBATH €r0 MOHUMAaHUE:
OINKCHIBATh U XapaKkTepu3oBaTh TabauuHyto ¢hopmy I[lepuoanueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
pa3nuyath MOHSTHUS «TJaBHas noarpynna (A-rpynmna)» u «mnobounas noarpymnna (b-rpymma)y», mMansie u
OOJbIIE TIEPUOMBI, COOTHOCHTH OO0O3HAYCHHsSI, KOTOPHIC HWMEIOTCS B IEPUOIUYCCKON TabIuIEe, ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3aps]l sjpa, ooiiee
YHCIIO AJIEKTPOHOB U PACHpPEEICHUE UX IO 3JIEKTPOHHBIM CJI0SIM), OOBSCHITH OOIIHe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJUMHEHHUH B Mpeenax MajiblX MEPUOAOB U TJIABHBIX MOATPYMI €
Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE JIJIEMEHThI, HEOPTraHWUYECKHUE BEIIECTBA, XMMUYECKHE peakuuu (1o
YHCITy U COCTaBYy yYacCTBYIOIIUX B PEAKIIMH BEIIECTB, O TEIIOBOMY 3 (DEKTy, 10 U3MEHECHUIO CTCIICHEH
OKHWCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME M CIEMU(UICCKUE XUMUICCKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPKAAsl ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

COCTABJISITh YPABHEHUS DIIEKTPOJIUTHYECKOM IUCCOLMALMN KHCJIOT, INEJIOYed W COJeH, IOJHbIE M
COKpalI€HHbIE ypaBHEHHUS pEaKIUii HOHHOTO OOMEHa, YpaBHEHHUS peakiui, MOATBEPKIAOIINX
CYILLIECTBOBAHUE T€HETUYECKOMN CBS3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUHUA ITOCPEACTBOM COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOYKHOCTU HPOTEKAHUS
XMMHYECKHX MTPEBPALLCHUI B PA3JIMYHBIX YCIOBUSX;

BBIUUCIIAT OTHOCHUTENBHYK) MOJEKYJISIPHYIO M MOJISIPHYIO MacChbl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3J€MEHTa MO0 (opMyJie COEIMHEHUs, MacCOBYIO JOJI0 BEIIECTBA B PacTBOPE, MPOBOAUTH
pacy€Thl O YPAaBHEHUIO XUMHUYECKON PEAKIIUY;

co0roaTh MpaBuia MOJNb30BAaHUS XMMHUYECKOM MOCy0oM M J1abopaTOpHBIM OOOPYJOBaHHMEM, a TaKKe
MpaBWJia OOpAIICHUs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBIMIOJHEHUIO JTaOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB O MOJMYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKHCIOTO
rasa);

MPOBOJUTh PEaKLNH, IMOATBEPKIAIOIINE KAUYECTBEHHBIM COCTaB pPa3JIMYHBIX BEILIECTB: PACIO3HABATH
OTBITHBIM TYTEM XJIOPHUA-, OpOMHUI-, HOIUI-, KapOoHaT-, (ocdar-, cunmmkar-, cynbdar-, TUAPOKCH-
WOHBI, KaTHOHbl aMMOHHUS W HWOHBl M3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIME B BOJHBIX PacTBOpax
HEOPraHUYECKUX BELIECTB;



IIPUMEHSTh OCHOBHBIE OIEpAl[MM MBICIUTEIbHON JEATENbHOCTH — AaHajJUu3 W CHUHTE3, CpPaBHEHUE,
0000111eHNEe, CUCTEMAaTH3allMI0, BBIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBA3€H — I M3y4YEHUs CBOWCTB
BEIIECTB U XUMHUUYECKUX PEaKINil, ECTECTBEHHO-HAYYHbIE METO/IbI MO3HAHMS — HAOII0IeHUE, H3MEPECHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [Tonsatue o MeToHax MO3HAHUSA B XUMUU 1 0 0 nggﬁ;f;igrou}?f 0d227e
[TpakTrueckas padota Ne 1 «[IpaBuia Bbu6nnoreka [IOK
paboThl B 1a00OpaTOPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
3 oOparlieHus ¢ 1abopaTOPHBIM 1 0 1 LHugpposas nabopamopus
o0opymoBaHUEM. RELEON . snaxomcmeo ¢
Hugposasn nabopamopus RELEON 0bopydosanuem
Uucrele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1 0 0
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2 bubnnorexka [JOK
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOU COJIH )» Lugpposas rabopamopus
Hugposasn nabopamopus RELEON RELEON JI/P Ne 1,2,3
bu6mmoreka [IOK
6 A 1 0 0
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IT 1 0 0
POCTLIC 1 CIOAHBIC BetecTba https://m.edsoo.ru/ff0d2a6c¢c
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bubmuorexa [JOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaareHTHOCTB bubmmorexa [IOK
pMy:a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHUX bubmorexa [JOK
HeeTsa no yp htps://m.eds00.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuueckux peakimia
18 (coe I/IHqG)?HI/ISIH a3JI0KECHUS e bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne U bubmmorexa [JOK
H et Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonrtponsHast padora Nel mo teme bubnnorexa [JOK

«BellecTBa 1 XUMHUYECKHUE peaknuun»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecs razos. Cocras

21 Bo3ayxa. Kucinopom — snemMeHT u bubmmorexa [IOK
AYxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [IOK
posa 1p ’ https://m.edso0.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI oTy4eHUsT KHCIIOPOa B
23 J1a00paTOPHH M IMPOMBIILICHHOCTH bubmorexa LHOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHHH, SK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TommuBo (He(Th, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI iro bubmorexa LHOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa bubmorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o Teme bubnnorexa [JOK
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«[lonmy4yenne u coOupanue BOJAOPOA,
U3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

32

ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bEma, KoauuecTsa
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA bubmmorexa LOK
P n Peait . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 du3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuress. HachimeHHbie
37 Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas bubmmorexa LOK
B P P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KacCupUKaIs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
yi bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBI;) 0T )eHI/ISI nganIc)KI/Ie bubmorexa HOK
N v ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTuueckas paborta Ne 6. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
47 «OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX bubmmorexa [JOK
N p https://m.edso0.ru/00ad9b7c
COCTMHCHUIN
48 ['eneTnyeckas cBsI3b MEXKIYy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMaTH3alisl 3HAHHMA
m . https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUUECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX dJIeMeHTOB. [IoHsATHE O bubmorexa HOK
’ https://m.edso00.ru/00ad9ffa
Tpymmax CXOJHBIX dJIEMEHTOB
59 [lepuoanueckuii 3aKoH 1 bubnnorexa [JOK

HepnozmquKaﬂ CcUCTEMa XUMHNYCCKHUX

https://m.edsoo.ru/00ada52c
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anemeHToB /1. 1. Menaeneena

53 [Tepuoapl, rpymIbl, TOATPYIIIHI bubmorexa LHOK
PHOIEL, TPYHIIHL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000109eK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. 1. MenaeneeBa
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeHaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuotexa [JOK
58
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 4
OFHA XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMU4ecKast bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XUMU4ecKas bubnuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TCTCHD OKRHCICHI https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexa [JOK

peaxkuuu

https://m.edsoo.ru/00adb076
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bubmuorexa [JOK

64 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.eds0o.ru/00adb076
65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cUCTEMaTU3als 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O600611eHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 0 0 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 0 0 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Kiaccudukanust 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 0 0
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKoM CBS3U 1 THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1 0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 0 0 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOopHI, BIUSIOMINE Ha CKOPOCTh 1 0 0

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble bubnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi bubnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 IToustue o runponuze coien bubmmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
16 «Pemenne 3KCrepuMEHTaIbHBIX
Lughposas rabopamopus
safamy RELEON /p Mz 8,9
KonTponbHas padora Ne2 no teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubmorexa LOK
P ! HHATH. https://m.edsoo.ru/00addecQ
XUMHYECKUE PEAKIIUU B pACTBOPAX»
O01asa xapakTepucThKa FaJIOT€HOB.
B P pu bubnmoreka [JOK
18 XWMHYECKUEe CBOWCTBA Ha IIPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ConsiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, IMOTyYEHUE bubmmorexa [JOK
’ ’ https://m.edsoo.ru/00ade104
MpUMEHEHUE
[IpakTuueckas padora Ne 2 o treme bubnuoreka [IOK
20 «lonmydenue COITHON KUCIIOTHI, https://m.edsoo.ru/00ade348
M3y4EHUE €€ CBOUCTBY» Lugpposas nabopamopus
Hugposas nabopamopus RELEON RELEON JL/P Ne 14
Brruncnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3 bubmmorexa LOK
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUU CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU I bubnnoreka [JOK
B IIpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnmnorexa [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 (I)I/I3I/IEGCKI/IIC) U med)I/IqGCKHe CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKarollel cpelibl COEANHEHUAMHU
cepbl
97 Brrancienne MmaccoBOU JIOIH BEIXOJA bu6mmoreka [IOK

MMpOAYKTaA pCaKIuu

https://m.edsoo.ru/00adec8a
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OO0m1as XxapakTepucTUKa 3JIEMEHTOB
V A-rpynrsl. A30T, paclipOCTpaHECHHE

bubmuoreka [JOK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmoreia OK
- O https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme bubnuoreka [IOK
30 «IlonmydyeHne amMmmuaka, U3y4eHue ero https://m.edso00.ru/00adf180
CBOMCTB» Lugpposas rabopamopus
Hugpposasn rabopamopus RELEON RELEON JI/P Nel8
31 A3oTHas KuCI0Ta, € PU3NIecKue U bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
AMMOHHS B KQUeCTBE MUHEPATbHBIX
32 noOpeHnit. XUMHYECKOe bubmorexa [JOK
yAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q:ppl:m(qe)mcne " bubmorexa HOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B
34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnmnorexa [JOK
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edso00.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B
35 npu E)) e g)nmlfiemcl;e 1 XUMUYECKHUE bubmoreia HOK
p ? e https://m.edso00.ru/00adfd9c
CBOWCTBA
36 Oxcuzpl yraeposa, ux Gpusndeckue u bub6nuorexa [IOK
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XMMHYECKHE CBOMCTBA.
DKOJIOrHYEeCKHE TPOOIIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

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

37 VYronbHas KucioTa u e€ coiu bubmmorexa [JOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KadectBenHnas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
bu6mmorexa [IOK
40 Kpemunii u ero coequHeHUs
p a https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
bubmuorexa [JOK
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
. https://m.edsoo.ru/00ae0bf2
41 «BaxHeimme HeMeTalIbl U UX
Hugposas nabopamopus
COCITMHEHHA RELEON JI/P Nel5
Hugpposas nabopamopus RELEON
Konrtponsnas padora Ne3 o teme
42 «BaxHeime HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mas XxapakTepucTUKa XUMHUUECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas cBsI3b U bu6mmorexa [IOK
MeTaJllInYecKas KpUCTaUINYeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIIOB

44 XuMHYECKHE CBOMCTBA METAJIIOB. bu6mmoreka [JOK
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DIEKTPOXUMUYECKUN P
HaIPSOKEHUH METAJLIOB

https://m.edsoo.ru/00ael1156

O061rme crnocoObl MoTy4eHHs

MeTaioB. CiuiaBel. BerauciaeHus mo

45 ABHEHUSAM XHMHUUYCCKUX PEAKIUMN bubmorexa OK
M DeaiHi, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKUT
IpUMeECH
46 [TonsiTHE 0 KOPPO3UU METAIIIOB bubmmorexa [JOK
pP https://m.edso00.ru/00ae1278
bu6mmorexa [IOK
47
[Henowmere meTarb https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
[[lenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
49 . .
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ae15e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa HOK
A H https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTH3aIus
3HAHUI
JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
52
YCTpPaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o teme bubnuoreka [IOK
53 "YKécTKkocTh BOALI M METOIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus" Lugpposas rabopamopus
Hugpposas nabopamopus RELEON RELEON /P Ne 44
bubmuorexa [JOK
54 A i
JTOMIHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bub6nuorexa [IOK
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1c64

THIPOKCHIA https://m.edso0.ru/00aelc64
bu6mmoreka [IOK
56 XKenezo
https://m.edso0o.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJle3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cCUCTEMATU3ALIIS
3HAHUU
[IpakTuyeckas padora Ne 7. Pemenue
bubmuorexa [JOK
9KCIIEPUMEHTANFHBIX 3aa4 10 TeME
N https://m.edso0.ru/00ae3de8
59 «Baxknenme MeTaJlIbl U BX
Hughposas rabopamopus
COCIMHEHIED RELEON H/P Ne 46
Lugpposas nabopamopus RELEON
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIM BBIXOJIA MIPOTYKTa
peaxiuu
61 O00011eHNe U CUCTEMATU3 AL
3HAHUM
Konrtponsnas padora Ne4 o teme
62 «Baxueimme MeTabl 1 UX
COETUHEHUS
BemectBa u maTepuansl B bubnuorexa [JOK
63 .
MOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuorexa [IOK
OKpYKAaroIlei cpebl https://m.edso00.ru/00ae4270
65 Ponp xumun B peniennn bub6nuorexa [IOK
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HKOJIOTHUECKUX MPOoOIIeM

https://m.edso0.ru/00ae4270

PesepBHbIil ypok. O0001ICHNE 1 bubnnoreka [HOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHeiit ypok. O600ICHHE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBannii-OI"OC-0cHOBHOT0-00111er0-00pa30BaHMsl. -

MeTtoaudeckoe-niocodue-1is-yanrtes. pdf

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.r
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