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HOACHUTEJBHAS 3AITMCKA

[IporpaMMa mo XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJIEHAa Ha
OCHOBE TpeOOBAaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTENbHOM MPOrpaMMbl
OCHOBHOT0 0011ero oo6pazoBanus, npeactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
benepanbHOM pabodeil mporpaMMbl BOCHUTAHUS M C Y4ETOM KOHUEMUIMU MPEnolaBaHUs
ydeOHoro npeamera «Xumus» B 00pa3zoBaTesbHbIX opranu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumuu Aa€T NpPEACTaBICHHE O LENIX, OOlIel cTpaTreruu OOydeHHs,
BOCIIUTAHUS W PA3BUTHA OOYYAIOLIMXCS CPEJICTBAMH Y4YEOHOro MpeAMETa, YCTAaHABIMBAET
00s13aTeIbHOE MPEMETHOE COJEPKAHKE, MTPEAYCMATPUBAET pACIIpeiesIeHHUE €ro Mo Kiaccam
U CTPYKTypHpOBaHHE IO paszienaM M TeMaM MporpaMMbl IO XUMHUH, ONpEIesseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XAPAKTEPUCTUKU COJAECPKAHMS, PEKOMEHIYyEMYIO
NIOCJIEIOBATENBHOCTh M3YyUYEHHUSI XUMHUU C YYETOM MEKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, TIOTMKU Y4eOHOTO MPOIlecca, BO3PACTHBIX 0COOCHHOCTEN 00YUYarOIIUXCsl, ONPEICIIICT
BO3MOYKHOCTH MpeIMeTa JUisl peain3aluu TpeOOBaHU K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBareNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TakKkKe
TpeOOBaHUI K pe3ynbTaraM OO0yuYeHUS XMMUU HAa ypOBHE LI€NieH M3y4yeHHUs MpeAMeTa U
OCHOBHBIX BHUJIOB Yy4€OHO-IIO3HABATEIbHON NEATEIHLHOCTH OO0YYaIOLIErocsi MO OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHUE XUMHH CITY>KUT OCHOBOH 1711 (DOPMUPOBAHUS MUPOBO33PEHUS 00yUaIOLIErocs,
ero MpeCTABICHUN O MaTEPHAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMUPYEMbIE
XUMHEH Tpe/CTaBICHUs] O B3aMMOIIPEBPALICHUSIX YHEPTUH U 00 HBOJIIOIMU BEIIECTB B
IPUPOJIE, O MYTIX PEHICHUS TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO pa3BUTHUS YEIOBEUECTBA —
CBIPHEBOM, DHEPreTMYECKON, TMHIINEBOM M OSKOJOIMYECKOW O€30MacHOCTH, IpobiieM
31paBOOXPaHEHUS.

N3yuenne xumuu:

CHOCOOCTBYET pealn3allii BO3MOXKHOCTEH [Isl caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00111el U (QyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaX B (OPMHpPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyJarommuxcs, HABBIKOB 170:¢ CaMOCTOATEIbHON yueOHoH NEeSATENbHOCTH,
HKCMEPUMEHTAJIbHBIX U HUCCIIEIOBATENLCKUX YMEHUH, HEOOXOIMMBIX KaK B TOBCEIHEBHOMN
KU3HU, TaK U B MPOPECCUOHATBHOMN JAESITETbHOCTH;

3HaKOMHUT CO CHELM(PHUKON HAy4YHOTO MBIIUICHUS, 3aKJIa/JbIBAET OCHOBBI I[E€JIOCTHOIO
B3IJIIJa HAa €AMHCTBO NPUPOABI M YEJIOBEKA, SBIIIETCS OTBETCTBEHHBIM JTallOM B
(bopMUPOBaHNN €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00yYarOIINXCs;

cioco0cTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJIOIMUECKOE OOpa3oBaHME
00yJaroIMXCs.

JlanHbple HampaBlIeHUs B 00yUYE€HUH XUMHUU 00€CTICYMBAIOTCS CIEITU(PUKON COIepKaHUSI
y4eOHOro TpeaMeTa, KOTOPBIM SIBISETCS MEAArornYecKd aJanTHPOBAHHBIM OTPAXKEHHEM
0a30BOI1 HAYKM XHUMHH HA OMPEACIEHHOM dTare e€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHusl OPUEHTUPOBAH HA OCBOCHHE
0o0y4JaroIMMHUCA CHUCTEMBbl TMEPBOHAYAJIbHBIX MOHATUA XWMHUH, OCHOB HEOPraHUYECKOU
XUMHUHU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MMOHSATUI OPraHUYECKON XUMUHU.

CrpykTypa cofepKaHus MporpaMMbl 0 XUMUU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoJa K e€ uzydeHuro. CoaepkaHue CKIIAIbIBACTCS U3 CUCTEMBI TOHATHN O XUMHAYECKOM
3JIEMEHTE M BELIECTBE U CUCTEMbl MOHATUH O XUMHUYECKOM peakuuu. O0e 3TU CHCTEMBI
CTPYKTYPHO OPTaHW30BaHBbI [10 IPUHLUITY [TOCIEA0BATEIIBHOIO PA3BUTHS 3HAHUI HA OCHOBE
TEOPETHUYECKUX MPEACTABICHUI pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— NPEJCTABICHUN 00 ANEKTPOIUTUYECKON TUCCOLMALUU BEUIECTB B pACTBOPAX.

TeopeTnueckre 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE SMIIMPHUYECKH IOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIIBHO OT OJHOIO YPOBHS K JIPyromy,
BBITIOJIHASL PYHKIIMU OOBSICHEHUS! M TIPOTrHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOKHOCTEHN
IPAKTUYECKOIO IPUMEHEHHUS U MOTYUYEHUS U3YyYaEMbIX BEILIECTB.

OcBoeHHE TPOrpaMMBbl MO0 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEICTABICHUS O
XAMHYECKON COCTABIISIIOIICH HAYYHOM KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOW MPUPOIBI,
LEHHOCTHOTO OTHOLIEHHS K HAay4YHOMY 3HAaHHIO M METOAaM NO3HAaHWS B Hayke. M3yuyeHue
XUMHUH TPOUCXOTUT C TPUBJICYCHHEM 3HAHUNA U3 paHee H3YyUEHHBIX YYEOHBIX MpPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 kinaccb» 1 «Pu3HKa. 7 Ki1acey.

[Tpu U3yyeHNN XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUYECKOMN JACSATEIBHOCTU YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MMPOBOM KyJbTYphl. 3ajada y4eOHOToO MpeaMeTa COCTOUT B
(GbOpMUPOBAHUN CUCTEMBI XUMHUUECKHUX 3HAHUN — BaKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB U
TEOPETUUECKUX TOJOKEHUM, JOCTYIHBIX OOOOIIEHW MHPOBO33PEHUYECKOTO XapaKTepa,
A3bIKa HAyKH, B NPHUOOIIEHWH K HAYYHBIM METOJAM IO3HAaHUS NpPU U3YYEHUU BEIIECTB U
XUMUYECKUX peakiuid, B (OPMHUPOBAHUM M PA3BUTUU IO3HABATEIBHBIX YMEHUA M MX
NPUMEHEHUH B Yy4e€OHO-IIO3HABAaTEIbHOW M Y4YEOHO-HCCIIENOBATEIbCKON JESTENbHOCTH,
OCBOCHHUU TPaBHJI OE30MMaCHOTO OOPAILIEHUS C BEIIECTBAMHU B TOBCETHEBHOM KU3HMU.

[Tpu n3yyeHNn XUMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs BaXKHOE 3HAUCHUE
pUOOpENH TaKue 1eJIH, Kak:

—  (opmupoBaHME  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHUH, CIOCOOHOU
aJanTHUPOBATHCS K OBICTPO MEHSIFOUIUMCS YCIOBHSIM KH3HU;

— HAMpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMATHUYECKOE MPHOOIIeHHE OOydYaromuxcs K
CaMOCTOSITEJIBHOM  ITO3HABATEJIIBHOW  JIEATEIIBHOCTH, HAyYHBIM METOJaM  IIO3HAHMS,
(GopMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEHN K XUMHUU;

— obecrieuyeHue YCIOBUN, CIOCOOCTBYIONIMX MPUOOPETEHUIO OOYUYaAIOIUMUCS OIBITa
pa3HOO00pa3HOM JEATEIBHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX HaBBIKOB (KIFOYEBBIX
KOMIIETEHIIMI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIUISl PAa3JIMYHBIX BUJIOB JACSITEIbHOCTH;



— ¢opmupoBaHrue 00mEel (yHKIMOHATLHON M €CTeCTBEHHO-HAyYHOW TPAaMOTHOCTH, B
TOM YHCJIE YMEHHM OOBSICHATH M OICHUBATH SIBJICHHUS OKPYXKAIOIIEr0 MHUpPA, UCIOIb3Ys
3HAHMS U OIBIT, MOJTYYEHHbIE TIPU U3YyUYECHUU XUMUHU, TPUMEHSTh UX MPU PEIICHUH MPOOIIeM
B MOBCEIHEBHOW KU3HU U TPYAOBOM JIESITEILHOCTH;

— QopMupoBaHue y O0OYyYalOIIUXCSd TYMAHUCTUYECKUX OTHOILICHWM, MOHUMAHUS
[IEHHOCTH XUMHYECKUX 3HAHUH JJISI BBIPAOOTKHU DKOJIOTHYECKH IEIeCO00pa3HOTO TTOBEACHUS
B OBITY M TPYAOBOM JCATEIHHOCTH B IIEJIAX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH
IIPUPOIHOU CPELbI;

— pa3BUTHE MOTHUBAIlMU K OOYYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUSI OOIIEUETIOBEYECKHUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(dUIIS U HANPABICHHOCTHU JAJbHEHIIIET0 00YUSHHUS.

OO111ee Yncao 4acoB, OTBEIEHHBIX JJI U3YUSHHSI XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO
obOpazoBaHusl, coctarisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefien0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMUYECKUE IOHATHS

[Ipeamer xumuu. Ponb XuMuM B KM3HU 4YelloBeka. XUMHUSI B CHUCTeME HayK. Tena u
BeriecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperatHoe cocTtosHue BemiecTB. [lonsrue o
METOJIaX MMO3HaHus B XUMHH. YucThie BemecTBa U cMecu. CriocoObl pa3aesieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U clIokKHBIEC BEllleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemiecTB. OTHocHUTeNnbHas aromMHas Macca. OTHocUTeNnbHas
MOJIEKYJIIpHas Macca. MaccoBas 0JI1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Mok, MonsipHast Macca. B3anMocBsi3b KOJIM4YECTBa, MacChl U
Yuclia CTPYKTYPHBIX €IMHUIL BeliecTBa. Pacuérel mo popmMysiaMm XUMUYECKUX COEAMHEHUH.

duznveckne W XUMUYECKUE SIBICHUA. XUMHUYECKass peakuus U e€ MpU3HAKU. 3aKoH
COXpaHEHHUsI MacChl BemlecTB. XuMHuuyeckue ypaBHeHus. Kiaccuduxamuss XuMHUECKUX
peakuuil (coeMHEeHus, Pa3I0KEeHUs, 3aMEIICHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMUYECKOW MOCYI01, IpaBUjIaMu pabOTHI B J1a0OpAaTOPUU U pUEMaMU
oOpartieHus ¢ 1abopaTOpHBIM 000PYIOBAaHHEM, U3YUCHHE U ONHMCaHNEe (PU3MUECKUX CBOWCTB
00pa3I10B HEOPTaHUYECKUX BEIIECTB, HAOMI0AeHNe (DU3MUecKuX (TJIaBIeHUE BOCKA, TasHUE
Jb/1a, PaCTUpaHKE caxapa B CTYIIKE, KUIIEHHE U KOHACHCALMs BObl) U XUMUYECKHUX (TOpeHUe
CBEYM, IPOKAJIMBAHUE MEIHOM IMPOBOJOKH, B3aMMOJCHCTBUE Mejia C KUCIOTOM) SIBJICHM,
HAOIO/ICHUE W OMHMCAHWE TPU3HAKOB MPOTEKAHHUS XMMHYECKUX peakiuil (pas3iiokeHue
caxapa, B3aMMOJICWCTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE TUAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoJIeiCTBUE Keje3a ¢ pacTBopoM coiu meau (1), uzydyenue



CrocOOOB paslielieHusl CMeceil: C TIOMOIIbI0 MarHuTa, (PUILTPOBaHWE, BHIIAPUBAHUE,
JTUCTUIUIALIMS, XpoMarorpadusi, MpoBeJeHNE OYMCTKH IMOBAPEHHON COJU, HAOIOJIEHUE U
OIIMCAaHKE PE3YyJIbTATOB IPOBEIAECHHUS OIbITA, HUTKOCTPUPYIOLIErO 3aKOH COXPAaHEHHUS MaCChl,
co3JaHue MojieNiel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaxxHeilllue npeacTaBuTe M HEOPraHUYECKNX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3j1eMEHT U IPOCTOE BEILECTBO.
Haxoxxnenue xucimoposa B mpupoje, (HU3MYECKHEe M XUMUYECKHE CBOMCTBa (peakiuu
ropenus). Oxcuapl. I[lpumenenue kucnopona. CnocoObl MOMy4deHHs KHCIOpoAa B
JabopaTopud W MOpOMBIIUIEHHOCTH. KpyroBopoT kucimopojga B mpupoae. O30H —
aJITOTpoIHas MOAU(pUKAIUS KUCIOPOa.

TeroBoil 3dexT XUMHUYECKON peakuuu, TEPMOXMMHUYECKUE YpaBHEHUS, 3K30- U
SHIAOTEPMUYECKHE pEaAKIUU. TOIIMBO: yrojib W METaH. 3arpsi3HEHUE BO3/lyXa, YCHUJICHHE
MapHUKOBOTO 3 deKkTa, pa3pyllIeHre 030HOBOTO CJIOS.

Bonmopon — »snemeHT W mpocroe BemecTBo. HaxoxaeHue Bomopoga B IPUPOJE,
dbu3nUecKue 1 XUMHUYECKUE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHusl. KUCcIoThl U cou.

Mounsipablit 00bEM Ta30B. Pacd€Thl 10 XUMHYECKUM YPABHEHHSIM.

dusnueckue CBOMCTBAa BOIbl. Boxa kxak pactBopurtens. PactBopel. Haceimennsie u
HEHACBHILLICHHBIE PAcTBOpbI. PacTBOpMMOCTh BemiecTB B BoJe. MaccoBasi J0J BEIIECTBA B
pacTtBope. XUMUYECKHUE CBOMCTBA BOAbL. OcHOBaHUs. PoJib pacTBOPOB B IPUPOJIE U B )KU3HU
yenoBeka. KpyroBopoT BoAbl B IpHUpo/ie. 3arpsa3HeHre NpUPOaHbIX BoA. OXpaHa U OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neoprannuecknx coenuHenuit. Oxcuapl. Knmaccuduxarms OKCHIOB:
coseoOpasyroniue (OCHOBHBIE, KHCJIOTHBIe, aM(pOTEepHbIE) U  HECOJICOOpa3yIoIIue.
Homenknatypa okcuaoB. Duznueckue W XUMHUYECKHUE CBOMCTBAa OKCUIOB. llomydeHwue
OKCHJIOB.

OcnoBanns. Knaccuduxaruss ocHOBaHWM: MIENOYM M HEPACTBOPUMbBIE OCHOBAHUA.
Homenknarypa ocHoBanui. @uU3nuecKkue U XMMUYECKUE CBOWCTBA OCHOBaHWM. [lonydeHue
OCHOBaHUM.

Kucnotel. Knaccudukamuss kucinor. Homenknatypa kucior. Puszudeckue u
XMMHUYECKUE CBOMCTBa KHMCHOT. Psn aktuBHOocTH MetamnoB H. H. bekerosa. Ilomydenue
KHCJIOT.

Conu. HomeHknatypa coneil. @u3ndeckne 1 XUMUYECKHE CBOMCTBA cotiel. [Tomyuenue
coJiei.

['eHeTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE OIPENEIICHUE COACPKAHUSA KHCIOpPOJa B BO3AYyXE, IOJIyYEHHE,
coOupaHue, pacrio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPO/ia, HAOII0ICHHE B3aUMOICHCTBUS
BEIIIECTB C KHUCJOPOJOM U YCIIOBUS BO3HMKHOBEHHUS W TIPEKpaIICHHs TopeHus (moxapa),
O3HAaKOMJICHHE C 00pasllaMHd OKCHIOB M ONHCAHHE WX CBOMCTB, IMOJIy4€HHE, COOMpaHuE,
pacro3HaBaHUE M W3Y4YEHUE CBOMCTB BOAOpOJAa (TOpEHHUE), B3aMMOACHCTBUE BOAOPOJA C
okcugom meau (II) (Bo3aMOKHO MCTIONIb30BaHUE BUCOMATEpUAIIOB), HAOIOIEHHE 00pa3IoB
BELIECTB KOJUYECTBOM | MOJIb, HCCIEAOBAHHE OCOOEHHOCTEH pacTBOPEHMS BEILECTB C



pa3IUYHON PAaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONMPEACIEHHON MAaCCOBOM A0JIEHN
PacTBOPEHHOI0 BEIIECTBA, B3aWMOJICVCTBUE BOJIbI C METAUIaMU (HATPUEM U KaJIbIIUEM)
(BO3MOYKHO HCIIOJIb30BaHHUE BUAEOMATEPHUATIOB), UCCIIEOBaHHE O0pa3L0B HEOPraHUYECKUX
BEILIECTB PA3JIUYHBIX KJIAaCCOB, HAOIIO/ICHNE U3MEHEHUS OKPACKU UHIMKATOPOB B PACTBOpax
KUCJIOT W IIeJouel, u3ydeHue BizaummopeiicTBus okcuaa menu (II) ¢ pacTtBopom cepHoit
KHUCJIOTBI, KHCJIOT C METAJJIaMH, PEaKIUi HEeWUTpalu3aluy, IMOJTYyYEHHE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO MeETajUla JPYrMM U3 pPacTBOpa COJHU, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TeMe «BaxxHenme Kinaccbl HEOPraHUYECKUX COCUHEHUI.

Ilepuoanuecknii 3axoH u Ilepuoanyeckasi cucrema xumuieckux 3jaemeHToB 1. U.
MenaeJieeBa. Crpoenue aTroMoB. XHMMHYeCKasi CBAI3b. OxucaurTebHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[lepBbie TOMBITKM KIACCU(DUKAIIMM XUMUYECKUX AJIeMEeHTOB. [loHsaTne o rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE W IIEIIOYHO3EMENbHbBIE METaJUIbl, TaJOTe€Hbl, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(OTEepHbIE OKCHUJIBI U TUIPOKCHUIBI.

ITepuomnueckuii 3akoH. Ilepuommueckass cucrema XxuMudyeckux 3yeMeHToB [l. .
MenneneeBa. KopoTtkomnepuonnas u jymmHHONEpHoaHas GopMmbl [lepuogndeckoit cuctembl
xumudeckux anemMeHTtoB JI. M. Menaeneesa. Ilepuoasr m rpynmnbel. OU3NYECKUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMmHbIX szaep. WM3otombl. OnekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMUYECKUX dieMeHTOB Ilepuogmueckoit
cucremsl /1. 1. MenneneeBa. XapakTepucTrKa XUMHYECKOTO 3JIEMEHTA MO €r0 MOJIOKEHHIO B
Ilepnognueckou cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUs  paadyca  aTOMOB  XHUMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenne Ilepmommueckoro 3akoHa u llepuoanyeckoil CHCTEMBI XHUMHYECKUX
AJIIEMEHTOB JUIS Pa3BUTHs HAYKHU U ITpakTuky. /. . MeHnneneeB — y4€HbIN U IPpaKIaHUH.

Xumnueckasi — cBsa3b.  KoBasneHTHas ~ (mojsipHass W HEMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp oxuciieHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHbIE —peakuuu. [Iponeccsl
OKHUCJIEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BELIECTB METANIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THUAPOKCH]IA
[MHKA C PaCTBOpPaMHU KUCJIOT U IIEI0Y€EH, IPOBEACHUE ONBITOB, WILTFOCTPUPYIOIIUX TPUMEPHI
OKUCIIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakiui  (ropeHue,  peakiuud  pas3jioKeHHUS,
COCIUHCHUSA).

Mesicnpeomemmunie céazu

Peanuzanust MEXNpEIMETHBIX CBA3CH NOpH HW3YYEHUM XUMHM B 8§ Kiacce
OCYIIECTBIISIETCA Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U
MOHSATUH, SABJISIONIMXCA CUCTEMHBIMH I OTIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
MKJIA.



OOmme ecTeCTBEHHO-HAyYHbBIC TOHSTHS: HAyYHBIH (paKT, THIIOTE3a, TEOPHS, 3aKOH,
aHaNM3, CHUHTE3, KiaccUpUKalus, NEPUOJUYHOCTh, HAOIIOJIEHUE, OSKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

dusnka: Marepusi, aToMm, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsJl, BEUIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, ((U3NUYECKHE BETUINHBI, IUHUIIBI H3MEPEHUSI, KOCMOC, TIAHETHI,
3BE311p1, COJIHIIE.

buonorus: gporocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOpPHbIE TMOPOAbI, IOJE3HbBIC
MCKONAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYECKAS PeaKIus

ITepuomnueckuii 3akoH. Ilepuommueckas cucrema xumuyeckux diemeHToB J[. U.
MenneneeBa. CtpoeHne aToMoOB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOWCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIWS, KalblUs U WX COEAUHEHHUN B COOTBETCTBHUH C
MOJIO’KEHUEM 3AJIEMEHTOB B llepuoanueckoi cuctemMe u CTpOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUUYECKOW CBA3U. THUIBI KPUCTAIUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEIECTBA OT THUMNA KPUCTAJUIMYECKOW PEMIETKH W BHUIAA XUMHUUYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHUYECKUX BEIICCTB. XUMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUN, TeHETUYeCKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKHMX pEaklIMi MO pa3MyHbIM Mpu3HaKaMm (10 YHUCIy H
COCTaBy Y4YaCTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 HU3MEHEHHUIO
CTCTICHEH OKHCJICHUS XHMHYECKHUX OJEMEHTOB, IO OOpaTMMOCTH, TIO YYacTHIO
KaTain3aropa). IK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTue o ckopocTu Xxumuueckout peakuuu. [louarue 06 0OGpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TE€TEPOreHHbIX peakuusx. [lonarue o
katanu3e. [lonstue o xumudeckoM paBHOBecHH. DakTOphl, BIUSIOMIME HA CKOPOCTH
XUMHUYECKOHN peakiu U MOJIOKEHUE XUMUYECKOTO0 PAaBHOBECHSI.

OKHCITUTETLHO-BOCCTAHOBHUTEIIBHBIE PEAKITUHU, SJICKTPOHHBIN OajaHC OKHCIUTEIHHO-
BOCCTAHOBUTENBHOM peakiu. COCTaBIeHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakIuii ¢ UCTIOIB30BAHUEM METO/Ia MJIEKTPOHHOIO OanaHca.

Teopus dSIEKTPONIMTHUECKOW TUCCONMALMU. OJEKTPOJHUTBI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JIMCCOLMAIIMY BEIIECTB C PA3IMYHBIMU BUAMU XUMUYECKOM
cBs3u. Ctenenb nqucconuanuu. CHUibHBIE U CJIa0bIE 3JIEKTPOIUTHI.

Peakiiuu noHHoro oomMeHa. Y ciioBHsI MPOTEKAHUS peaKI[Mii MOHHOTO 0OMEHA, TIOJIHBIE U
COKpAaIllEHHbIC HOHHBIC YPaBHEHUS peakiuil. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEM B CBETE
MPEACTABICHUN 00 AJIEKTPONIMTHYECKONW aucconuanuu. KauyecTBeHHbIE peaklMi Ha HOHBI.
[ToHsiTHE O TUAPONIU3E COJIEM.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BELIECTB —
METAJJIOB M HEMeTauloB (TpaduTa U anMasa), CIOXKHBIX BEHIECTB (XJIOpHIA HaTpus),
VICCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIMU OT BO3JACHCTBHS Pa3IMYHBIX
(GakTopoB, HUCCJIEJIOBAHHE  AJIEKTPOIPOBOJHOCTA  PACTBOPOB  BEUIECTB,  Ipoliecca
JUCCOIMAIMU KUCJIOT, WIeJIoYel U cosied (BO3MOXKHO MCIOJIb30BAHME BHUJIECO MaTEPHUAIOB),
IPOBEJCHUE OMBITOB, WITIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS peaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajka, BBIJEICHUE ra3a, 0O0pa30BaHUE BOJIbI), OMBITOB, WLTIOCTPUPYIOIIUX
IpPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TrOpeHHe, peaklnH Ppa3lIoKeHUs,
COCIMHEHMSI), PpAClO3HABAHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
peaKkiMil Ha MOHBI, pEHIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanbl 1 X COeAUHEHUS

OOmast xapakTepucTUKa rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne u (U3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TraJOrEHOB.
XUMHUYECKUE CBOMCTBA Ha MpuUMepe Xjopa (B3aUMOJEHCTBHE C MeETalllaMH, HEMETaJulaMH,
niesnioyamu). XjopoBoaopona. CoiisiHass KHCIIOTa, XWMHYECKHE CBOWCTBA, MOJIyYEHHE,
puMeHeHue. JleMcTBre XJjopa U XJIOPOBOAOPOJA Ha OpPraHM3M 4YernoBeka. BaxHenine
XJIOPUBI U UX HAXO0XKJICHHE B MIPUPO/IE.

O6mras xapaktepuctuka 3nemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHust. CTpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOJla U Cepbl. AJUIOTPONHBIE MOAU(PHUKALMU KHUCIOpOAa U Cepbl. XHUMUYECKUE
cBoiicTBa cepbl. CepoBOIOPOJ, CTpOeHHUE, (PU3NUYECKHEe W XUMHUYECKHe CBOMCTBA. OKCHIBI
cepbl Kak TMPEJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHCIIOTa, (QU3NYECKUE W
XUMHUYECKHE CBOMCTBa (00IIME Kak MPENCTABUTENs Kjacca KUCIOT U crhelupuyecKue).
XUMUYECKUE peaklvy, JieXkKallue B OCHOBE IMPOMBIIIIEHHOTO Croco0a IMOJIy4eHHUsl CEpHOM
KHUCIIOTHL. [IpuMenenne cepHoil KucinoTbl. CoJIM CEpHOM KUCIOThI, KAYECTBEHHAs PEAKIIMs Ha
cynbdat-uoH. Haxoxxnenue cepbl U €€ coequHEHUH B Mpupojae. XUMHUECKOE 3arps3HEHHE
OKpYXaroIlel cpellbl COENUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/yXa U
BOJ0EMOB), CITIOCOOBI €0 MPEIOTBPAILICHHUS.

OOmiast xapakTepucTuka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETEHU OKHUCICHHUS. A30T, pacHpoCTpaHEHHWE B TpHUpone, (PU3NYECKUE H
XUMHUYecKkne cBoicTBa. KpyroBopor azora B mpupoae. AMMUAK, e€ro (¢Gu3nyecKue u
XUMHUYECKHUE CBOWMCTBA, MoiyuyeHue M mnpumeHenue. Coiu aMMOHUS, X (U3UYECKUE U
XUMHUYECKUE CBOMCTBA, NMpUMeHeHHE. KauecTBeHHas peakuus Ha HMOHBI aMMOHUSA. A30THas
KHUCJIOTa, €€ MojaydeHue, GU3ndecKrue 1 XMMUYECKUe CBOMCTBA (00IIMe KaK MPeICTaBUTENs
KJ1acca KUCIIOT U crienupuyeckue). Vcmnonbp30Banne HUTPATOB U COJIEH aMMOHUS B KAUECTBE
MUHEpAIbHBIX yI00peHH. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl COETMHEHUSIMU
a3oTa (KHUCIOTHBIE JIOXIHW, 3arpsi3HEHUE BO31yXa, MO4YBbl U BOJoEMOB). Docdop,
aJlyoTponHble Moaudukanuu (ocdopa, Qusmueckue U XUMHUYECKHUe cBoicTBa. Oxcun
docdopa (V) u dochopras kucimora, Gu3MIECKUe U XUMHYCCKUE CBOWCTBA, MOJTyUYCHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE  CTENEHW  OKUCIEHHA.  YIJIepoj,  aUIOTPONHbIE  MOJAU(UKALIUY,



pacmpocTpaHeHre B TIpUpoAe, (U3MYECKHEe ¢ XHMHYECKHE CBOWCTBA. AjcopOIus.
Kpyrosopot yraepoma B mpupoge. Okcuabl yriaepoja, ux (U3HNYECKHEe U XUMHYECKUE
CBOICTBA, JEUCTBUE HA YKUBBIE OPraHU3MBI, MOJYYECHHUE W TPUMEHEHHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ Okcuaom yriepona (IV), rumore3a T100anbHOTO TOTEIJICHUS
KJIUMaTa, MNapHUKOBBIM dddekt. YronpHas KuciIoTa W €€ cold, UX (U3UYECKHE U
XUMUYECKUE CBOMCTBA, TOJy4eHHE U TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Vcrnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM

XO3SIUCTBE.

[TepBoHavabHBIC TOHATHS 00 OPraHUYECKHUX BEIIESCTBAX KaK O COSAMHEHUAX YTiIepoa
(MeTaH, 3TaH, STWJIEH, AllETWIEH, 3TaHOJ], TJIUMUEPHUH, YKCYCHas Kuciorta). [lpupoaHbie
WMCTOYHUKHU YTJIEBOJOPOJIOB (YroJib, IPUPOAHBINA Ta3, HEDTh), MPOAYKTHl UX IMepepabOTKH
(OeH3uH), WX poJib B OBITY W MNpOMbIIUICHHOCTH. [loHATHE O OMOJIOTHMYECKH Ba)KHBIX
BEIIIECTBAX: >KUpax, OeJKax, YIJIeBOJax — M MX POJU B JKU3HU 4eloBeKa. MarepuanbHOe
€IMHCTBO OPTAaHMYECKUX U HEOPTaHUYECKUX COCAMHEHUMN.

KpemHuuii, ero ¢Qusnyeckue M XUMHUYECKHE CBOMCTBA, MOJYyYEHHUE U TNPUMEHEHHE.
Coenunenust kpemuus B mpupojge. O6mue npencrabienus o0 okcuae kpemuus (IV) u
KpeMHUeBOUM Kuciotre. CWIMKAThl, WX HCIOJIb30BaHHE B OBITY, B TPOMBIIUICHHOCTH.
BaxkHeiiline CTpouTeIbHbIE MAaTepuaibl: KEpAMHKA, CTEKJIO, LIEMEHT, OETOH, >Kele300€TOH.
[IpoGnembl 0€30MacCHOTO HCIONb30BAHUS CTPOUTENbHBIX MATEpUaJoB B MOBCEIHEBHOMN
KU3HH.

XumuuecKkuii IKCnepumenm:

u3ydeHue oOpasloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOM  KHCJIOTHI,
MPOBE/ICHUE KAUEeCTBEHHBIX PEAKIM Ha XJOPUI-MOHBI W HaOIIOJEHHE NPU3HAKOB HUX
MPOTEKaHUsI, OMBIThI, OTpa)karolive (U3MYECKHEe M XHMMHUUYECKHE CBOMCTBA TajOr€HOB M MX
COCMHEHUI (BO3MOXKHO HCIIONBb30BAaHUE BHICOMATEPUANIOB), O3HAKOMJICHHE C O0O0pa3amu
XJIOPUAOB (TaJIOTEHHUIIOB), O3HAKOMJICHWE C oOOpa3iamMu cepbl W €€ COCIUHCHHUSIMHU
(BO3MOXHO MCIOJIb30BAaHUE BHJAEOMATEepUaAIOB), HaOJIOJEHUE TMpolecca OO0yTrIuBaHUS
caxapa TMoj| JCHCTBHEM KOHILIEHTPUPOBAHHON CEPHON KHUCIOTHI, M3YYECHUE XHUMHUYECKUX
CBOMCTB pa30aBlIEHHON CEpPHON KHUCIIOTHI, TPOBEACHUE KAYECTBEHHOM peakIuu Ha CyJibdat-
WOH ¥ HaOJI0/IeHNE TIPU3HAaKa e€ MPOTEKAHMsI, 03HAKOMIJICHHUE ¢ (PU3NUECKIUMH CBOMCTBAMU
azota, Qochopa u uX coenuHEeHUN (BO3MOKHO HCIOJB30BAHUE BHIEOMATEPUATIOB),
oOpasiamu a30THBIX U (HOChHOPHBIX YI0OpEHUH, TOJIyYeHUE, COOMpaHUe, pacliO3HaBaHUE U
U3y4YEHUE CBOMCTB aMMHUaKa, MPOBEJICHHE KAaYECTBEHHBIX PEaKIMii Ha HOH aMMOHUS U
dbochaT-noH 1 U3ydeHHE MPU3HAKOB X MPOTEKAHUS, B3aUMOCHCTBIE KOHIICHTPUPOBAHHOM
a30THOW KHCIIOTBI C MeIbI0 (BO3MOXKHO HCITOJIb30BAHUE BHUACOMATEPUAJIOB), H3yYCHHE
MOJIeJIe KPHUCTAJUIMYECKUX PemeEToK anMasa, rpadura, ¢ynnepeHa, O3HAKOMIICHHE C
POLIECCOM aCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOUCTBOM
MPOTHUBOrasa, MOJIydeHUE, COOMpaHHe, Paclo3HABAHME W U3YYCHUE CBOMCTB YIJIEKHCIIOTO
raza, MPOBEJCHHE KAYECTBECHHBIX pEaKIWid Ha KapOOHAT W CHUJIMKAT-WOHBI W HW3y4YEHUE
MPU3HAKOB WX NPOTEKAHMS, O3HAKOMJICHUE C MPOAYKIHEH CHIMKATHOW MPOMBIIIICHHOCTH,
pelieHre SKCIepUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeliie HeMeTauibl U UX COSUHEHUS.

MeTtasiibl M X COeTUHEHUS



OOmrast xapakTEepPUCTHKAa XWMHYECKHUX JJIEMEHTOB — METaUIOB HAa OCHOBAaHUHM WX
nonoxenust B Ilepuoamueckont cucreme xumudeckux aneMeHTtoB JI. M. MenaeneeBa u
ctpoeHusi atomoB. CrTpoeHue MeTaIoB. MeTamndeckass CBSI3b M METaNIMuecKas
KpUCTAJUTNYECKAs PEMETKA. DIEKTPOXUMUAYECKUI P HANIPSHKEHUN MeTasuioB. Ousnueckne
U XUMHYECKHE cBoiicTBa MeTaiyioB. OOmue crnocoObl moiyyeHus MeramioB. [loHsitue o
KOPPO3HH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBsl (CTadb, YyTYH,
JTIOPATIOMUHUM, OPOH3a) U UX TPUMEHEHUE B OBITY ¥ POMBIILIEHHOCTH.

[Ilenounsie MeTAIUIBL: MOJIOXKEHUE B [lepuoanueckon cucteMe XMMAYECKUX SJIEMEHTOB
. N. MeHnneneeBa, CTpOCHME HX aTOMOB, HaxoXJAcHUE B mpupoae. Puszndeckue Hu
XUMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kaiusg). OKCHIbl U TUAPOKCHUIBI HATpUS U
kanus. [IpuMeHeHne menoYHbIX METANIOB U UX COECTUMHEHMUIA.

[Ilenouno3emenpHbIE METAJUIBI MAarHUM W KaJbLMW: MmoJiokeHue B llepmogmueckon
cucreMe Xxumuueckux 3iueMeHToB [l. M. Menneneesa, cTpoeHre UX aTOMOB, HAX0XKJICHUE B
npupone. Du3nyeckue U XUMUYECKHME CBOMCTBA MarHus W Kajupuus. Baxueiimmne
COCAMHEHUs] KajblMs (OKCHU, THAPOKCHI, coyin). JKECTKOCTH BOJBI W CIOCOOBI €&
YCTpaHEHUS.

Amomunuil: nonoxxenne B Ilepmoanueckoil cucreMe xumudeckux sneMeHtoB /I, W.
MeHneneeBa, CTpOEHHE aTOMa, HAaXOXAEHUE B Tmpupone. DPU3NYECKHME U XUMHUYECKHE
CBOMCTBa amtoMUHMS. AMGPOTEpHbIE CBOMCTBA OKCH/IA U THJIPOKCUIA AITFOMUHUS.

Keneszo: nonoxenne B llepmommueckor cucreme xumuueckux snemeHtoB [l H.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B mpupoje. DPHU3NUECKHE U XUMHYECKUE
cBolcTBa »xene3a. Okcuapl, ruapokcuasl u conu xenesa (II) u xeneza (III), ux cocras,
CBOICTBA U MOJyYCHHE.

Xumuyeckuiui IKcnepumenm:

O3HAKOMJICHHE C 00pa3laMd METaUIOB W CIUIABOB, WX (DU3MYECKUMHU CBONCTBAMH,
W3YUYCHHE PE3yJIbTaTOB KOPPO3UU METALIOB (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCHJA Kbl M HATpUs C BOJOM (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCJEJIOBAHME CBOMCTB KECTKOM BOBI, Ipoliecca
rOpeHusi Kejie3a B KUCIOpojae (BO3MOXHO MCIOJIb30BAHHME BHIEOMATEPUAIOB), MPU3HAKOB
MPOTEKAHUS KAUECTBEHHBIX PEaKIMil HA MOHBI: MarHusl, KaJIbIUs, aTIOMUHUS, [IMHKA, XKee3a
(IT) u xene3a (III), meau (I1), HaOnrOEHKE U OTIMCAHUE TTPOLIECCOB OKPAIIMBAHUS IJIAMEHU
WOHAMU HATpUsA, Kajmusi M KaiblUs (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPUAIIOB),
uccienoBanre amMQpOTEPHBIX CBOMCTB THUJIPOKCHIA AQIIOMUHUSA W THUAPOKCHIA IIMHKA,
pelIeHne SKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaykHeuIre MeTauibl U UX COSIUHEHUS.

XMMUA ¥ OKPYKAKOIIAS cpeaa

BemectBa W Marepuasibl B IIOBCEIHEBHOM OJKM3HM 4YeloBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast momoIib npu XUMUYECKUX
0’KOTax U OTPABJIECHUSAX.

XUMHUYECKOE  3arpsi3HEHUE  OKpyXaroliel  cpeabl  (mpelneibHas — JOMycTUMas
KOHIIeHTpaIus BemecTs, ganee — [1J1K). Poib xuMuun B perieHH# 3KOJIOTHIECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:



U3ydeHne o0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METaUIOB, IOJHMMEPHBIC
MaTepuasbl).

Mesrwcnpeomemmnbnie ceaszu

Peanmnszannst MeEXNpeIMETHBIX CBA3CH NpPU HM3YYEHMM XHAMHUUM B 9  Kjacce
OCYILECTBIISIETCA Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUM, TAK U
NOHATHUH, SIBJISIIOIIUXCS CUCTEMHBIMHM ISl OTHENIBHBIX IPEIMETOB E€CTECTBEHHO-HAYYHOI'O
IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAYYHBIM (PakT, THIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KjiaccUpUKalus, NEePUOJUYHOCTb, HAOIIOIEHUE, OSKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEpPEHUE, MOJENb, SBJICHUE, NapHUKOBBIM 3PQGEKT, TEeXHOIOrus,
MaTepUalbl.

®duznka: Marepus, aroM, O3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIWJ, HW30TOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUNA 3apsijl, MPOBOJHUKH, TMOTYHPOBOIHUKH,
JUDJIEKTPUKH, (POTOITIEMEHT, BEUIECTBO, TE€N0, 00bEM, arperaTHOe COCTOSIHUE BEIlleCTBa, ras,
pacTBOp, PaCTBOPUMOCTb, KPHUCTAJUIMYECKAs PEIIETKa, CIUIaBbl, (DU3UUYECKUE BEITUUYUHBI,
€AMHUILIBI U3MEPEHMS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: porocunTes, apixanue, brnocdepa, sKocucTeMa, MUHEpAIbHBIC yIOOPEHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOMbI, IOJIE3HBIE
MCKOIIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOTO OOIIEro 0Opa3oBaHMS
JOCTUTAIOTCS B XOJle¢ OOydYeHUs] XUMHUU B EIUHCTBE Y4YeOHON U BOCHHTATEIHHOU
JIEATEIIbHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMU POCCHUCKHUMH COITMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATBIMA B OOIIECTBE MpPaBWJIAMA M HOPMaMH
MIOBEJICHUS M CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COIMAIIN3AINN
oOydJaronuxcs.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TTO3UTHBHBIX IICHHOCTHBIX OPUCHTAINNA U PACITUPESHUE OTBITa IEATEIHHOCTH Ha ¢
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

IICHHOCTHOTO OTHOIICHHS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPHUSCKOMY U
HAyYHOMY HACIEIHNI0, MMOHUMaHUS 3HAYCHUsS XMMHUYECKONH HAayKd B JKU3HH COBPEMEHHOTO
o011ecTBa, CIIOCOOHOCTH BJIA/IETh JOCTOBEPHON MH(POPMAITUEH O TIEPEIOBBIX TOCTIKCHUSIX U
OTKPBITHSIX MUPOBOM M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKaIaHCKOT0 BOCIIMTAHMSI:



MPEICTABIICHUS] O COIMAJIBHBIX HOpPMaxX W TPaBHIaX MEXITMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE,  KOMMYHUKATHMBHOM  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHOHMCCIIEI0BATEILCKOM, TBOPUYECKOW M JPYTUX BHUAAX ACATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM JAESTENBHOCTA MPHU BBINOIHEHUU YUYEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMNOJHEHUHM XHUMHUYECKMX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpeMJICHUS K B3aWMMOIOHMMAHMIO ¥ B3aWMOIIOMOINM B TIpOIlECCe JTOW Y4eOHOM
JEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJICHHE M IOCTYIIKM CBOMX TOBApHUIIEH C
MO3UIIUYA HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM OCO3HAHUS TTOCIIE/ICTBUMA MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHUA:

MHUPOBO33PEHYECKHE TMPEJCTaBICHUS O BELIECTBE M XHMMHUYECKOW peaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIIOIINE OCHOBY JIS
MOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPObI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHOM Cpeloi, o
POJIM XMMUU B ITO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAllpaBJICHHBIE HA TOJYYCHHE HOBBIX 3HAHUN 1O XUMUH,
HEOOXOUMBbIEC JJI1 OOBSICHEHHUS] HaOJIOJaeMbIX MPOLECCOB U SIBJICHHM, MO3HABaTEJIbHOM,
WHOOPMAITMOHHOW W YHMTATEIbCKOW KYJIBTYpPhl, B TOM YHCJICE HAaBBIKOB CaMOCTOSITEIIbHON
paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATypOM, JOCTYNHBIMH TEXHUYECKUMHU
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYCHHIO U TTO3HAHUIO, TI0003HATEITLHOCTh, TOTOBHOCTh M CTIOCOOHOCTD K
caM000pa30BaHUIO, TMPOCKTHOW M MCCIIEIOBATENBCKON JESITENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH U YPOBHS 00YUYEHUS B JTaTbHEHIIIEM;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKHM Ha 370POBBIA 00pa3 >KU3HU, OCO3HAHUE TOCIEJICTBUNA M HEMPHUITHE BPEIHBIX
npUBBIYEK (YIIOTPEOJICHUS AIKOT0JIs, HAPKOTHUKOB, KYPEHHUS ), HEOOXOIMMOCTH COOTIOACHHUS
npaBuil 0€30MaCHOCTU MpHU OOpalllEeHUHW C XMMHUYECKHMMH BEIIECTBAMHU B OBITY U pealbHOU
KU3HH,

S) Tpy10BOIr0 BOCIUTAHUSA:

UHTEPEC K MPAKTUIECKOMY H3yUeHHIO0 Mpodeccuil u Tpyaa pa3inyHOro poja, yBaKeHUE
K TPYILy MU pe3yabTaTamM TPYAOBOM JAESITEIBHOCTH, B TOM YHUCJIE Ha OCHOBE NPUMEHEHHS
NPEAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIA BBHIOOP HWHIUBUIYAIBHOW TPACKTOPHUH
MPOJIOJDKEHUST 00pa3oBaHUsl C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEIHOM MPOodeCCHOHATBFHON JeSITEIbHOCTH
U Pa3BUTHA HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B MPOGECCHOHATHHOM
cpene;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKU I€JI€CO00pa3HOEe OTHOIICHHE K MPUPOJIEe KaK MCTOYHUKY >KU3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUS, TOHUMAHUE IIEHHOCTH 3/I0POBOI0 U 0€30MacHOro oopasza
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3UYECKOMY UM TICUXUYECKOMY
310pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOCHUS MpaBuil 0€30I1aCHOTO MOBEACHHUS IIpU paboTe
C BEIIECTBAMHU, a TAK)KE B CUTYyAIUsX, YTPOKAIOIIUX 3JJOPOBBIO U KU3HU JIIOJICH;



CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, MOJydaeMble NMPHU W3YYEHUU XUMHUH, IS pELIeHUs
3a7a4, CBA3AHHBIX C OKPY)KalOUIEH MPUPOAHOW CPEAOW, Uil TOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHMSI TJIOOATBHOTO XapakTepa 3KOJIOTUYECKUX MPOOJIeEM U
NyTel HUX pEelIeHHs MOCPEICTBOM METOAOB XUMHUHU, DKOJOTMYECKOTO MBILIUICHUS, YMEHHUS
PYKOBOJACTBOBATHCS UM B ITI03HABATEIIBHOW, KOMMYHHUKAaTUBHON M COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeTrampeaMETHBIX PE3yJbTAaTOB BBIACISIOT 3HAUMMBble Ui (HOPMHUPOBAHUS
MUPOBO33pEHHUsI OOIICHAYYHbIE TOHATUS (3aKOH, TEOpUs, NPUHIMIN, THUNOTE3a, (akKT,
CUCTEMa, IMPOILIECC, SKCHEPUMEHT M APYroe.), KOTOpPbIE HCIOJb3YIOTCI B €CTECTBEHHO-
HAy4YHBIX Yy4Y€OHBIX NpeaMEeTax M IO3BOJSIOT HAa OCHOBE 3HAaHUM M3 ATHX IPEIMETOB
(dbopMUpOBaTh NPEJCTABICHUE O LEJIOCTHOM HAyYyHOM KapTHHE MHpa, U YHHUBEpCAIbHbIE
yueOHble JeicTBUS (IO3HABaTEIbHbIE, KOMMYHUKATHBHbBIC, PETYJISTHUBHBIE), KOTOpPbHIE
o0OecrieunBarOT (OPMUPOBAHUE TOTOBHOCTHM K CAMOCTOATEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOU NEATEIBHOCTH.

ITo3HaBaTebHBbIC YHHBEPCAIbHBIC YUeOHbIE NeHCTBUA

ba3oBble jjornyeckue aeicTBus:

YMEHUS MCIOJB30BaTh MPUEMBI JIOTMYECKOIO MBIIUIEHUS NPU OCBOCHHM 3HAHMIL:
pacKpbIBaTh CMBICI XUMHYECKMX HOHATHHA (BBIAEIATh HMX XapaKTEpHbIE IPU3HAKH,
YCTaHABIMBAaTh B3aMMOCBA3b C JIPYTUMHU TOHATUSMH), HCIIOJNB30BaTh MOHATHS JJIs
OOBSICHEHUSI OTAENbHbIX (DAaKTOB M SIBJICHUW, BBIOMPATh OCHOBAHUA W KPUTEPUU IS
KJIaCCU(PUKALMN XUMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIINii, yCTaHABIUBATh IPUYUHHO-
CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMH M3YUYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIyKTUBHBIE, J€1yKTUBHBIE, [10 AHAJIOTUN), IENATh BHIBOJIBI U 3aKIFOUCHHUS;

yMEHHE MPUMEHSATH B MPOIIECCE TO3HAHUS OHATHS (IIPEIMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HMCIOJNb3yeMblE B XUMHUH, MPEoOPa3OBBIBATH IIUPOKO
NPUMEHSEMbIE B XHMHH MOJIEJIbHBIE TNIPEJICTABICHUd — XHMHYECKUU 3HAK (CUMBOJ
3JIEMEHTA), XMMHUYecKas (opMysa M ypaBHEHHE XUMHUYECKOW pEaKkIMU — MpPHU PELICHUU
y4eOHO-IT03HABATENbHBIX 3a/1ad, ¢ YYETOM 3TUX MOJEJIBbHBIX IPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbBIE IPU3HAKN U3yUYaeMbIX O0BEKTOB — XMMHUUECKHUX BEIIECTB U
XUMHYECKHUX PEAKIINH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBS3H
Y IPOTUBOPEYHS B U3yUa€MbIX IPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciieqoBareILCKHe J1eCTBUSA

YMEHHUE UCITOJIB30BATh ITOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMS, A
TAaK)K€ B KayeCTBE OCHOBBI i (OPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYK/ICHHI;

NpUOOPETEHUE OMbITA MO IUIAHUPOBAHMIO, OPTaHM3ALMU U MPOBEICHUIO YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOI01aTh 32 XOJA0M IIPOLECcca, CAMOCTOATEIbHO TPOrHO3UPOBAThH
ero pe3ysbTar, opMyJaupoBaTh OOOOLIEHUS U BBIBOJBI MO pE3yJibTaTaM IMPOBEAEHHOTO
OTIBITa, UCCIIEIOBAHUS, COCTABIIATh OTUYET O MPOAETaHHON padoTe.

Pabora ¢ nunpopmanmeii:

yMEHHE BbIOMpaATh, aHAJIU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMALUIO PA3INYHBIX
BUJIOB U (DOPM NpeACTaBICHUS, MOIYYAEMYIO U3 pa3HbIX HCTOUHUKOB (HAyYHO-IIOMYJIsIpHAsI



JUTepaTypa XHUMHYECKOTO COJIEpXKaHUs, CIpaBOYHBIE MMOcoOus, pecypchl HHTepHeTa),
KPUTHYECKH OLIECHUBATh MPOTUBOPEUYHMBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHE MPUMEHSATH pPa3InYHbIe METO/IbI U 3alIPOCHI PU MOUCKE U 0TOOpe H(pOpMaLUU
Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJIs1 BHITTOJIHEHHS YUEOHBIX U TTO3HABATEIbHBIX
3aa4  ONpPENENEHHOIO THIA, MPUOOPETEHHE OIbITa B O0JACTH  HUCHOJIb30BAaHUS
UH(POPMALIMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTUH, OBJIQJICHUE KYJIbTYpOH aKTUBHOTO
UCIIOJIb30BaHUs PA3IMYHBIX TIOUCKOBBIX CUCTEM, CAMOCTOSTEILHO BHIOMPATh ONITUMAJIbHYIO
dbopMy mpeacTaBieHUsT MHPOPMAIMM U WLIIOCTPUPOBATh pEIIaeMbIe 3a/ladyd HECJIOKHBIMU
cXeMaMu, IMarpaMmMaMu, Apyrumu popmamu rpaduku 1 1X KOMOUHALIMSIMU;

YMEHHME HCIOJIb30BAaTh M aHAJIU3UPOBATH B IpOLECCE y4EOHOM M MCCIEA0BATEIBCKOM
NEeSATeNIbHOCTH WH(GOPMALMI0O O BIUSHUM IPOMBIIIJICHHOCTH, CEJIbCKOTO XO3siicTBa U
TPaHCIIOPTa HA COCTOSIHUE OKPYKaroWEN IPUPOAHONU CPEBI.

KoMMyHuUKaTHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS:

yMEHMs 3a7aBaThb BONPOCHl (B XOJ€ auaiora M (Wiad) AUCKYCCUHU) IO CYIIECTBY
o0cyXJ1aeMoil Tembl, (OPMYJIUPOBATH CBOU NPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEIIOKEHHON 3a/1a4H;

YMEHUS MPEACTABIATh MOJYYECHHBIE PE3YJbTAThl MO3HABATEILHOM JAESITENIBHOCTA B
YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUI0 pPE3YyJIbTATOB BBINOJIHEHUS
XMMHUYECKOTO JKCIIEpUMEHTa  (JabOpaTOpHOro ombiTa, JabOpaTopHOM paboThl 1O
UCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YYEOHOTO IPOEKTA);

yMEHHs Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHON MO3HABATEIBHOMN U
UCCIIEIOBATENbCKOM EITETbHOCTH MIPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE yUETa
OOLIMX MHTEPECOB U COIVIACOBAaHUS MO3ULIMM (00CYXIEHUS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMBD», KOOpPAMHALMS COBMECTHBIX JEUCTBUH, ONpPEIEICHUE KPUTEPHUEB II0 OLEHKE
Ka4yeCcTBa BBIIIOJIHEHHOM pabOThI U ApyTHE).

PerynsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHUE  CaMOCTOSITEIBHO  ONPENENsATh  LEIu  JACATENbHOCTH,  IJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATb U IpPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
NesTEeIbHOCTh, BbIOMpaTh Haunbonee H(h(EeKTUBHbIE CHMOCOOBI pElIeHHUs YYEeOHBIX W
MO3HABATEJIbHBIX 337a4, CAMOCTOSITEIBHO COCTABIATh WIIM KOPPEKTUPOBATH MIPEITI0KEHHBIN
aJITOPUTM JICHCTBUYM TPHU BBHINOJHEHUU 3aJaHUM ¢ YYETOM TOJY4YEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaxX — BEILECTBAX U PEaKLMSIX, OLEHUBATH COOTBETCTBHE IOJYYEHHOI'O
pe3yibpTaTa 3asBJICHHOW LN, yYMEHUE HCIOJIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
IpeajiaraéMble B YCJIOBUU 3aJIaHUN.

IHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB IO OCBOEHHUIO O0S3aTEIbHOIO COJEPKAHMS,
YCTAaHOBJICHHOI'O JAHHOM (enepanbHON padodyeil mporpamMMmoi, BBIACISIOT: OCBOCHHbIE
oOy4arIMMUCs Hay4yHble 3HaHMs, YMEHMsS U CIOCOOBbI JEHCTBHM, crneuuduueckue s
NpeAMETHOW 00JacTu «XHUMUS», BHIBI JNEATEIHOCTU MO MOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIIpETallu, MPEoOpPa30BaHUI0 M TMPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX U HOBBIX
CUTyaIUsX.



K koHIiry 00yueHus B 8 kij1acce npemMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh y 00YUAIOUINXCS YMEHHI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX IMOHATUN: aTOM, MOJIEKYJA, XUMUYECKUN
AIIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAas M MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIDHAsI Macca, MaccoBas JOJISI XUMHYECKOrO JJIEMEHTa B COEIWHEHHH,
MOJIIpHBIA 00BEM, OKCH/I, KUCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATENBHOCTh, CTETIEHb
OKHCIIEHUS, XMUMHUYECKasl peaklusi, KiIaccu(uKaius peakiuil: peakiuu COeIUHEHus,
PEeaKLMM pa3IoKEHUs, PEAKIIMU 3aMEIICHHS], pEAKIIM OOMEHa, HK30- U IHAOTEPMUUYECKUE
peakiuu, Ter1oBoi 3PEeKT peakiuu, apo aToma, JJICKTPOHHBIHN CJIOM aToMa, aTOMHAas
opouTanb, paanyc aromMa, XMMHYECKas CBsI3b, MOJISIpHAs M HEMOJIApHAs KOBaJIGHTHAas
CBs3b, HWOHHAsl CBSI3b, WOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJIsI BEIIECTBA
(TpolieHTHAsl KOHIICHTpAIKs) B pacTBOPE;

e WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSITHUH WU NPUMEHSTh 3TU
MOHATHUS TP ONKUCAHUU BEIIECTB U UX MPEBPAILCHUI;

e HCHOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS (DOPMYIT BEILIECTB U ypaBHEHUI
XAMHUYECKUX PEAKIUN;

e ONpPENENATh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHUSI D3JIEMEHTOB B OWHApPHBIX COEJUHEHHUAX, MPUHAUIKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COeOuHEHul 1o (GopMmynaM, BHA XHUMHUYECKOH CBS3U
(KOBaJIEeHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCIUHEHUSX;

e packpsiBaTh cmbica llepmogmueckoro 3akona JI. M. MenpaeneeBa: AeMOHCTPUPOBATH
MOHUMAHUE TIEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XUMHUYECKUX DJIEMEHTOB OT HX
nosiokeHuss B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHMS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaJIpo;

e ONWCHIBATh M XapakTepu3oBarh TabmuuHyro Gopmy Ilepuoanueckoit cucTeMbI
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TrjaBHasg mnoarpynmna (A-rpynma)» u
«mobounas mnoarpynmna (b-rpynma)», wmaible W OoJibllIM€ MEPUOMAbI, COOTHOCHUTH
0003HaueHusA, KOTOpble HMeloTca B Tabmuie «llepumonuueckas cucreMa XUMHUYECKHUX
anemeHntoB [[. 1. MenneneeBa» ¢ 4YMCIOBBIMM XAPAKTEPUCTUKAMHU CTPOEHHUS ATOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsija  sjapa, oOIiee YHCIO DSJICKTPOHOB U
pacrpesielieHue UX M0 JIECKTPOHHBIM CIIOSIM);

e KJAacCU(PUUUPOBATH XUMUYECKUE 3JIEMEHTbI, HEOPraHUYECKUE BEIECTBA, XUMHUYECKHE
peakuuu (10 YMUCIy U COCTaBY YYAaCTBYIOUIMX B PEAKIHMH BEIIECTB, MO TEILUIOBOMY
dbdexry);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB,  IOATBEP)KJIas  ONHWCAHME  NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

e TMPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCMMOCTHM OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHMS XUMHUYECKUX MPEBPALIEHUI B PA3JIMYHbBIX YCIOBUSX;



BBEIYHCIIATh OTHOCHTEIIBHYIO MOJCKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JieMeHTa 1Mo (GopMyJie COCTUHEHHS, MACCOBYIO JOJIO BEIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;
MIPUMEHSATH OCHOBHBIC OIEpaIlid MBICIUTEILHON MEATCILHOCTH — aHaJlu3 W CHUHTE3,
CpaBHEHHME, OOOOIIEHHE, CUCTEMATH3allNI0, KiIacCHU(UKAIMIO, BBISIBICHUE NPUUMHHO-
CIEIACTBEHHBIX CBSI3€M — I M3YYEHHsS] CBOWCTB BEIIECTB U XHMHUYECKHUX PEAKLINH,
€CTECTBEHHO-HAYUYHbIE METOJbI MO3HAHMUS — HAOJIOJICHHE, U3MEPECHUE, MOJCIMPOBAHUE,
HKCIIEPUMEHT (pEAJIbHBIN U MBICIICHHBIN);
CIeOBaTh TPaBWJIAM  TOJIB30BAaHUS XHMHYECKOW TOCYyIOH ®  JabopaTOpHBIM
0o0OpyJIOBaHMEM, a TaKXe IpaBuiaM OOpallleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKITUSIMU T10 BHITIOTHEHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB MO MOJYYEHUIO U
coOupaHuio Ta3000pa3HBIX BEMmIECTB (BOAOpPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEACITIEHHOW MAaCCOBOU JOJIEM PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
MPOBOJIUTh XMMUYECKHE HKCIIEPUMEHTHI MO pAaClIO3HABAHUIO PACTBOPOB IIENIOYeH U
KHUCJIOT C TIOMOINIBI0 MHAUKATOPOB (J1akMyc, peHondTaaenH, METHIOPaHK U JPYTHUe).

K xoniy o0yuenus B 9 kijiacce npeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI

oTpaxkaTb C(HOPMHUPOBAHHOCTD y OOYUAIOUINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSITHH: XUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHMOH, aHWOH, MPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTD, CTENEHb OKHCICHUS, XUMHUYECKas peakius, XUMUYecKas
CBSI3b, TEIIOBOW 3((EKT peakiuu, MOJib, MOJSPHBIA 00BEM, PACTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, AJIEKTPOJIUTUYECKAsT JAUCCOIMALMS, pEaKud HOHHOTO OOMeHa,
KaTanu3aTop, XUMHUYECKOE paBHOBECHE, oOOpaTUMble W HeEoOpaTUMbIE peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHHME, aJJIOTPOIUsA, amM(pOTEepHOCTb, XUMHUYECKas CBs3b (KOBaJiEHTHas,
WOHHAs, METaJUTMYecKas), KpUCTa/Inyeckass pemeTka, KOPpPO3HWs METajuIOB, CIUIABBHI,
CKOPOCTbh XUMUYECKOM peakiiuu, peaesbHo aonyctumas konnenrpauus [1JIK BemiecTa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHM W TMPUMEHSTh 3THU
MOHSTHUS TP OMKUCAHUU BEIIECTB U UX MPEBPAILCHHI;

UCIOJB30BaTh XMMHUUYECKYIO CUMBOJIUKY IS COCTAaBJICHUs (DOPMYIT BEILIECTB U YpaBHEHUI
XAMHUYECKUX PEAKIUN;

OTIPEJIENIATh BaJICHTHOCTh U CTETIEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB B COCTMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAAJIEKHOCTh BELUIECTB K ONPEIeIEHHOMY KIacCcy COeTUHEHUI
no ¢opmyliam, BUJ XHUMHYECKOW CBsI3U (KOBaJICHTHAs, WOHHAs, METAJJIMYEcKas) B
HEOPraHMYECKUX COSAMHEHMSIX, 3apsi/l HOHA 110 XUMUYECKON opMyIie, XapakTep Cpeibl B
BOJHBIX PAcTBOpaX HEOPTaHMYECKHX COCIUHEHHH, TUN KPHUCTAJUIMUECKON peréTKu
KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. M. MenneneeBa u JeMOHCTPUPOBATH €T0
NOHMMAaHHE: OMNUCHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoit
CUCTEMBbl XHMHUYECKHX OJJIEMEHTOB: pas3inyaTh TIOHIATHS «riIaBHas moxarpymma (A-
rpynmna)y u «mnobounas mnoxarpymnmna (b-rpynma)», wmanble u  OoJblliie TEPUOIBI,
COOTHOCUTBH 0003HAUYEHHUSI, KOTOPbIE UMEIOTCS B IEPUOUUYECKON TaOJIULE, C YUCIOBBIMU



XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
o011ee 4KCiI0 3NEKTPOHOB U paCIpeNesieHHe UX IO 3JIEKTPOHHBIM CIOSIM), OOBACHATH
o0111e 3aKOHOMEPHOCTH B UI3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCTMHEHUI B Mpeesiax
MaJIbIX IEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX AaTOMOB;
KJIACCU(PUIIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPraHUYECKHUE BELIECTBA, XMUMHYECKUE
peakuuu (IO YUCIYy M COCTAaBY YYAaCTBYIOIIMX B PEAKUUU BELIECTB, MO TEIJIOBOMY
3¢ eKTy, 10 UBMEHEHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME U crieNU(UIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOHBIX BEUIECTB, MOJTBEpXkAasi OMNUCAHHUE MPUMEpPaAMU MOJIEKYJSPHBIX M HOHHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHS DJIEKTPOJUTHYECKON AUCCOLMALUM KHUCIOT, IIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHbIC YPAaBHEHMsI peaklUil MOHHOTO OOMEHa, YpaBHEHHUS peakluy,
MOATBEPKIAAIOIINX CYIIECTBOBAHUE TEHETUYECKOMN CBA3U ME¥K/y BEILIECTBAMHU PA3JIMUHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOKXHOCTHU
MIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JIMUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0 M MOJIIPHYKO MacChl BELIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOTO 3JeMEHTa Mo (opMmyse COEeIWHEHHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpE, MPOBOIUTH PACUETHI IO YPABHEHHIO XUMUYECKOUN pEaKIINK;

coOMoaTh MpaBWiia  MOJIb30BAHMSI ~XUMHUYECKOW TMOCyqo U 1a00paTOpHBIM
0o0OpyJI0OBaHMEM, a TakKe IMpaBujia OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIITOJIHEHUIO Ja00PATOPHBIX XUMHUUECKHUX OIBITOB 10 MOJIYUYEHUIO U
coOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKLUMHU, MOJITBEPKAAIOLIME KAYECTBEHHBI COCTAaB Pa3JMYHBbIX BEUIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpPUA-, OpoMUI-, MOAMI-, KapOoHaT-, docdart-,
CWJIMKAT-, CyJIb(hat-, THIPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI U3yUYEHHBIX METAILJIOB,
MIPUCYTCTBYIOIIUE B BOJHBIX pACTBOPAX HEOPraHUYECKUX BELIECTB;

IPUMEHATH OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATEIbHOCTH — AHAINA3 U CUHTE3,
CpaBHEHUE, 0000ILEHNE, CUCTEMATHU3AIUIO0, BBISIBIIEHUE TPUYMHHO-CIIEACTBEHHBIX CBSI3EH
— I U3YYEHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKLHI, E€CTECTBEHHO-HAYYHbIC
METOJIbl TO3HaHWs — HaOMIOJIEHUuEe, U3MEpPEHHe, MOJEINPOBAaHUE, HSKCIEPUMEHT
(peanbHBII U MBICTIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE

HaunmenoBanmue

Ne (undposbie)
pa3iesioB U TeM KonTpoabHbie IIpakTu4yeckue

n/n Bcero o0pa3oBaTesibHbIE
NPorpamMmbl padoThI padoTbI

pecypchl

Pazgea 1. [lepBoHayajibHbIe XMMHUYECKHE TOHATHS
XuMusa — BakHas
0011aCThb

L1 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' PAKTHYECKOMN https://m.edsoo.ru/7f41837¢
ESITENLHOCTH
yeJjI0BeEKa
BemiectBa u

1.2 XUMHUECKHE 15 1 bubsmorexa HOK

' https://m.edsoo.ru/7f41837¢c
peaKIuu

Hroro no pazneny 20

Pa3znen 2. BaxkHelinue npeacTaBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx. Kucnopon.

bu6mmoreka [IOK
2.1 II 3] 6
OHATHE O https://m.edsoo.ru/7f41837¢
OKCHIaX
29 Bonopoa. Ilonsitue 2 1 bu6mmoreka [JOK
' 0 KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
Boga. PacTtBopsl.
2.3 HOiHTI/IC 00 ’ 5 1 1 Bubmorexa ITOK
' https://m.edsoo.ru/7f41837¢c
OCHOBaHUIX
OCHOBHBIE KJIaCCEI
24 HEOpraHnYeCcKux 11 1 1 bubmorexa LOK
' p . https://m.edsoo.ru/7f41837¢
COeINHEHNN
Hroro no pazneny 30

Pa3znen 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucreMa XuMudeckux jiementon . U.
MenpeneeBa. CTpoeHue aToMoOB. XMMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHUU

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
31 cucrema
XUMUYECKUX
anementoB Jl. U.
Meneneesa.

Ctpoenue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHYECKasd CBA3b.

3.2
OKHUCIIUTEIBLHO-

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c




BOCCTAaHOBUTCIIbHBIC

peakuuu
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorera I[JOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO
YACOB I10 68 5 5
I[TPOTPAMME
9 KJIACC
KoanuecTBo yacoB JJIeKTPOHHBIE
Y HaumenoBanue (mudpossIe)
W pa3fieioB U TeM Beero Konrpoabnsie IIpakTuyeckue oBpasoBaTeIbHbIE
NMPOrpamMMbl padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo M XUuMHYECKHE PeaKIMHU
[ToBTOpEHUE U
L1 yriyOJieHue 3HaAHUI 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3eiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHOBHBIE
12 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XAMUYECKHUX https://m.edsoo.ru/7f41a636
peaxkuun
DIEeKTPOIUTHYECKAs
13 JIACCOIIHAITHS. g | | bu6mmorexa [JOK
XuMHUYECKHE https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Hroro no pazgeny 17

Pa3znen 2. HemeTaJlsIbI M NX COeTHHEHUS

OOmas
XapaKTepUCTUKA
2.1 XHMHYECKUX
sneMmeHTOB VIIA-
rpymnmsl. ['anoressr

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OOmias
XapaKTEePUCTHKA
XUMHUYCCKUX

2.2
a7aeMeHTOB VIA-
rpynnsl. Cepa u eé

COCAMHCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636




Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 371eMEHTOB VA-
rpynnsl. A30T,
dochop u ux
COCTMHECHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

O0mas
XapaKTePUCTHKA
XUMHYECKUX

2.4 ssieMeHToB IVA-

IPyHIBL. YTIEpOa U

KPEMHHH U UX
COCIMHEHMS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Htoro mo pazneny

25

Pa3gen 3. MeTa/sIbI M UX COCIUHEHUSHA

31 OO01mre cBoicTBa 4 bubmuotexa [JOK
' METaJUIOB https://m.edsoo.ru/7f41a636
Baxueiimniue
3.2 METaJUIBI U UX 16 buGmorexa IIOK
' https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no pazneny 20

Pasnen 4. XuMus v oKkpy:kamomas cpeaa

BemecTBa u
4.1 MaTepuatbl B )KU3HH 3 bubnunoreka [IOK
' P https://m.edsoo.ru/7f41a636
yeJI0BeKa
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmuorexa [IOK
b b https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME




HOYPOUYHOE IIVIAHUPOBAHUE

8 KUIACC
KoanuyecTBo 4acos
Ipakr
i Teva ypora beers | e | e | otpmopsrenumae pecypen
padoThI padoTt
bl

1 [Ipeamet xumuun. Ponbs xumuu B | bubnmoreka [{JOK
’KU3HU 4yelloBeKa. Tela u BeniecTna https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTOAX MO3HAHUS B | bubnmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[TpakTuueckas pabota Ne 1 «IIpaBumna

3 paboThI B 1a00paTOPUN U PUEMBI | bubnuoreka [JOK
oOparieHus ¢ 1abopaTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM»

4 Yucteie BemecTBa U cMecH. CITocoObl 1 bubmuorexa [JOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
ITpaxTuueckas padota Ne 2

5 <<Il’)a3z[eneHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmmorera [IOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOU COJIN)»
bubmuorexa [JOK

6 ATOMBI H MOTICKYJIb ! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u ClIOkKHBIEC BEIIECTBA 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUYEHUE 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xumundeckas popmyna. BaneHTHOCTD 1 bromorexa [OK

https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB

1 OTHOcHTENIbHAS aTOMHAs Macca. | bubmuorexa [JOK
OTHOCUTEBHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XUMHAYECKOT0 ] bu6nmuoreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c

13 KomnaectBo BemecTBa. Moib. | bu6mmoreka [IOK
MomnspHas macca https://m.edsoo.ru/ff0d5230

14 Du3nYecKUe U XUMUYSCKHUE SIBIICHUS. | bubmuoreka [JOK
XuMH4uecKas peakuus https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haky U ycnoBUs IPOTEKAHUS | bubnuorexa LIOK
XUMHYECKUX PEAKIIUI https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MaCChl BEILIECTB. 1 bubmuorexa [JOK

XHUMHUUYECKUE YPABHEHUS

https://m.edsoo0.ru/ff0d3b88




Brraucnenus KOJIMYC€CTBA, MaCChl

bu6muoreka [JOK

17
Betectsa fo ypaBHtemIM https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUI
Knaccudukanmss XumMuueckux peakimii
18 (coe I/IHqE)DHI/IH A3JI0KECHUS ’ bubmorexa OK
g P ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — Yy4€HBIii-
19 sHIMKIoNeauCT. O6001IeHue 1 Bubmmorexa [IOK
t ACT: Hf https://m.edsoo.ru/ff0d40c4
cUCTEeMaTu3aIis 3HaHUM
20 KoHnTtponbhas padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKITAMD) https://m.edsoo.ru/ff0d4290
Boznyx — cmech rasos. Cocras
21 Bo3yxa. Kucinopon — snemeHT u bubmmorexa LIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
DduU3nUeCKUe 1 XUMUYECKHUE CBOMCTBA
22 KHCJI0pOJia (peakLuu OKUCIEHUS bubnmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorarue o6 okcumax
CrniocoOslI MosTy4eHus: KUCIopo/ia B
23 71a00paTOPUH U MPOMBITIIICHHOCTH bubmorexa [OK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoi 3 PeKT XUMHUIECKOM
24 pEaKIINH, TTIOHSATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKHUX PEaAKIIHSIX
TommuBo (He(Th, yroib ¥ METaH).
25 3ar 513Hel-§ne¢1;03 yxa CIIOCOOBI Ztro bromorexa [OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBPAICHUS
[Ipaktuueckast pabora Ne 3 o Teme
26 «ITomy4enne u coOMpaHue KUCIOPOIa brbmorexa [OK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YUYEHUE €r0 CBOMCTB»
7 Bogpopon — snemeHT u mpocToe bubmmnoreka LIOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKre U XMMUYECKHUEe CBOMCTRA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nmuoreka [JOK
29 IT
OIPITHE O RHCHOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus: BOAOPOA B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4ddo
[IpakTruueckast pabora Ne 4 o Teme
31 «ITomydenne u cobupanue Bogopoaa brbmorexa [OK
Y . P Aopoa, https://m.edsoo.ru/ff0d4{42
M3YUYEHUE €r0 CBOMCTBY»
0 Monsipablit 00bEM razoB. 3aKOH bubmuorexa LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
33 Brruucienus 00b€Ma, KOJIU4eCcTBa bubmuorexa [JOK




BELIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIECTBA WU 00BbEMY

https://m.edsoo.ru/ff0d55a0

Brruucnenus 006EMOB ra3oB 110

34 ABHCHMIO PEAKI[MU Ha OCHOBE bubmorexa [OK
b ..p B N https://m.edsoo.ru/ff0dS5708
3aK0HA 00BEMHBIX OTHOIIICHUH Ta30B

35 du3nyeckre 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 Hacrlmenusle 1 HeHACHIIEHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10J11 BELIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTrueckas padota Ne 5 o teme
«ITpuroroBiieHrE paCTBOPOB C bubnuoreka [JOK

38 . . .

OIPENICIIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»

39 Kontponbnas pabota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 OKcHIBL: COCTaB, KilacCUpUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMuMUYECKUE CBOWMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX bubmorexa HOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHUS: COCTaB, KJaccupuKanus, bu6muoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 Ilony4yeHnue u XUMHYECKHUE CBOWCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTas, KitaccupuKanms, bu6mmorexa [IOK

44
HOMEHKIATypa https://m.edsoo.ru/ff0dfee2

45 ITomy4yenue u XUMHUYECKHE CBOMCTBA bu6nuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,

46 CHOCOéBII) I'[IE)J'I q)eHI/I;I XI/IMI/I‘IZEKI/IG bubmorexa [OK

. y ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[TpakTrueckas pabota Ne 6. Penienue

47 AKCIIEPUMEHTANIBHBIX 3aa4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN

43 ['eneTnueckas CBS3b MEXKIY KJIacCaMH bubnuorexa [JOK
HEOPraHUYECKUX COCTUHEHUH https://m.edsoo.ru/00ad9a50

49 O0o00mIeHNe U CHCTeMaTH3aIHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2

50 Kontponbnas pabota Ne3 mo teme bubnuoreka [JOK




"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

https://m.edsoo.ru/00ad9ela

coequHeHun"
[TepBbie TOMBITKY KiIaccupUKAIIH
51 XUMHUYECKUX dJIEMEHTORB. [loHsITHE O bubmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX JIEMEHTOB
[lepuoauueckuii 3aK0H U
52 [Tepuoauueckasi cucTeMa XUMHUYECKUX bubmorexa [OK
pHOA https://m.edsoo.ru/00ada52¢
sanemenToB /[. 1. MenneneeBa
53 [Iepuonapl, rpyIbl, MOATPYIIIEI bubmorera TIOK
PHOJRL, TPYHIIBL, NOATPY https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bu6nuoreka [IOK
snaep. N3otomnbl https://m.edsoo.ru/00ada342
CrpoeHue AIeKTPOHHBIX 000JI0YeK
55 aToMoB 3JieMeHTOB Ileproandeckoit bubmmorexa [OK
PHOA https://m.edsoo.ru/00ada6be
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHHUIO B bubnmoreka [{JOK
ITepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue [lepuoauueckoro 3akoHa
57 JUTSL pa3BUTHS HAyKU U MIPAKTUKH. []. bubnmoreka [{JOK
N. MenneneeB — y4€HbIN, Iegaror u https://m.edsoo.ru/00ada96e
rpak1aHuH
Pesepaubiil ypok. O60011eHNE U
58 CI/ICTI;)MaTI/BZpI/Iﬂ 3HAHUM / bubmorexa [OK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHasi pabota
Konrponsnas pabora Ne4 o teme
59 «Ctpoenne atoMa. XuMHUYECKast bubnuoreka [JOK
cBs13b» / Beepoccuiickas mpoBepodyHast https://m.edsoo.ru/00adb486
paborta
60 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBsI3b buomorexa [OK
https://m.edsoo.ru/00adac34
6 KoBanenTHas nosnspHas XuMU4YeCcKas bubnuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nemnomsipHas bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bu6muoreka [JOK
64 CrerneHb OKUCIICHUS
https://m.edsoo.ru/00adae28
65 OKHCIUTENBbHO-BOCCTAHOBUTENIbHbBIE bubnmoreka [JOK
peakuun https://m.edsoo.ru/00adb076
b K
66 OKHUCIUTENN U BOCCTAHOBUTEIU nommorexa O

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




PesepBHeIit ypok. O6001IeHNE U

67 cHUCTeMaTU3als 3HaHUM 110 TeMe | bubmuoreka [JOK
«Crtpoenue atoma. XuMuueckas https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepHsblit ypok. O600mmenue u | bubmuoreka LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63 5 4
[TPOI'PAMME
9 KIIACC
KosauuyectBo yacos
pakr
i Tewa ypora Beero | me | | oSpsoperemntts pecypen
paéoTsI pador
bl
[Iepnonnueckuii 3aK0H.

i [lepuoaunueckas cucrema | bubmmorexa LIOK
XUMHUYECKHUX dnemMeHToB /. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMHUYECKUX 3JIEMEHTOB 1 bubmmorera [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukaius 1 HOMeHKIATypa ) bubnmoreka [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl XuMU4eckon CBSI3U U THUIIBI bubnuorexa [JOK

4 KPUCTAJUIMYECKUX PEIIETOK ! https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IToBTOpenue u yriyOiaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiiacca»

6 Knaccudukanus XumMuaeckux 1 bubnuorexa LIOK
peaKuuii 1Mo pa3IudHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUUYECKOU

7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 1 bubmmorexa TIOK

https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIUAX
[TonsiTHe 0 XUMHUUYECKOM PaBHOBECHH.

g @DaKTOpBbI, BIUAIONIME HA CKOPOCTh | bu6mmoreka [IOK
XUMHUUYECKON PEAKIIMU U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHUCIUTETLHO-BOCCTAHOBUTEIBHEIC | bubmuorexa [JOK
peakuuun https://m.edsoo.ru/00adcade

10 Teopus ANEKTPOITUTUIECKON 1 bubnmoreka [JOK




Jucconuanuu. CunbHBIC U cl1a0bIe
SJICKTPOJINTEBL

https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHUS peakLUi

bubmuoreka [JOK
https://m.edsoo.ru/00add448

XUMHYECKUE CBOMCTBA KUCIIOT U

12 OCHOBAHU B CBETE NPEACTaBICHUN buGmorexa IIOK
pu https://m.edsoo.ru/00add5d8
00 AIEKTPOTUTHICCKOMN TUCCOIUAIINN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 IIpeaCTaBIEHUHA 00 bubmmorexa HOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKOMN AUCCOLUALINU
14 ITonsTHE O THAPOIN3E COJICH bubmorera TIOK
AP https://m.edsoo.ru/00add9d4
15 O06o0meHue U cucTeMaTH3aIs bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Permenne ’3xcriepuMeHTaIbLHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padota Ne2 o reme
17 «ONEKTPOJIUTUYIECKas JUCCOIIHAIIHS bubmmorexa HOK
p ' https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO01mas xapaKTepUCTHUKA TaJIOTCHOB.
18 XHUMHYECKHE CBOMCTBA HA TIpUMEpe bubmmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xaoposogopon. ConstHas KHCIO0Ta,
19 XHMfmeCKH: CBOMCTBA, TTOJTydCHIE bubmmorexa HOK
’ Y ’ https://m.edsoo.ru/00ade104
MIpUMEHEHNE
ITpakTuyeckas padora Ne 2 o Teme
20 «I[TomyueHnue cOnTHOM KHUCIOTHI bubmorexa HOK
YHCHHC €O : https:/m.edsoo.ru/00ade348
u3y4eHue e€ CBOWCTB»
Brruucnenus mo ypaBHEHUAM
21 XUMHAYECKUX PEAKIIUN, €CIIU OOUH U3 bubmorexa LOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
2 OO6mr1ast xapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmbt https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOTU(MUKALIUN CEPHI.
3 HaxoxneHue cepbl 1 €€ cCoeJMHEHUI bubnuorexa LIOK
B Ipupoje. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo/1, CTpOEHUE, bubnmnoreka [JOK
(buznYecKre 1 XUMUYECKIE CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
25 (buznyecKre 1 XUMUYECKHE CBOHCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
26 XuUMUYecKHe peakiuy, Jiexaliue B bubnuoreka [IOK




OCHOBE MIPOMBIIIJICHHOTO CII0co0a
MOJTyYEHHUsI CEPHOI KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpY>Karolen cpebl COeTMHEHUSIMU
cepbl

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

BrIuncienne MaccoBOil JOJIM BBIXO/1a

bubmuoreka [JOK

27
MPOJIYKTa PEAKITNA https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTUKA AIIEMEHTOB

)3 VA-rpynmsl. A30T, paclipocTpaHeHue bubnmoreka [{JOK
B IIpupoae, GU3NIECKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHUaK, ero pu3nvecKue u

29 XUMHUUYECKHE CBOMCTBA, MTOJTYUYCHHUE U Bubmmorera [IOK

» HOLY https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTuueckas pabota Ne 3 mo Teme
30 «ITony4yenne aMmmuaka, U3yueHUE ero Bubmmorera [IOK
Y - 13Y htps://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCNoTa, €€ GU3NYECcKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBaHue HUTPATOB U COJCH
aMMOHHUS B KQU€CTBE MHUHEPATbHBIX

32 no0pennii. XuMHueckoe bubmorexa IIOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY KarolIei cpeabl
COETMHEHHSIMH a30Ta
®ocdop. Oxeupg pochopa (V) u

33 (1)00(;1))0 pHaﬂ KI/ICJ'I((I))Ta (1)(1)1/11)31/1(11e3:1<1/1e u bromorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYCHUE
Hcnonp3oBanue pocdaros B

34 KaueCcTBe MHUHEPAIBbHBIX YAOOPEHUIA. bubnuoreka [JOK
3arpsi3HeHue NpUPOIHON CPeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHHE B

35 npu f) e E)I/ISI/IIT)IGCKII)/IG U XUMHUYECKHE bubmmorexa LIOK

p P Ae https://m.edsoo.ru/00adfd9¢
CBOMCTBA
Oxcuppl yriaepona, ux Gpu3nyecKue u

36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKoJIorn4eckue npoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCcHIOM yriaepoza (IV)

37 YronbHasg KUCI0Ta U €€ COU bubmmorera [JOK

https://m.edsoo.ru/00ae006¢
[TpakTuaeckas pabota Ne 4 mo Teme

18 "[losrydyeHne yriekucioro rasa. bubnuoreka LIOK
KavecTBeHHast peakuus Ha KapOoOHAT- https://m.edsoo.ru/00ae027¢
noH"

39 [lepBoHayanbHbIe MOHATHS 00 bubnuoreka [JOK




OpPraHUYEeCKUX BEIIECTBAX KaK O
COEMHEHMSIX yTriepo/ia

https://m.edsoo.ru/00ae054¢

40 Kpemnuuii u ero coequneHus buGmorexa LIOK
p https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenune

41 AKCIIEPUMEHTANIbHBIX 33/1a4 M0 TEME bubnmnoreka [{JOK
«BakHenmme HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSY
Konrpomnsnas padora Ne3 o teme

42 «Baxuelnme HeMeTaJUIbl U UX bubmmorexa TIOK

https://m.edsoo.ru/00ae0el 8
COEIMHEHUSY
OO6m1ast XapaKTepUCTUKA XUMHUYECKHUX
9JIEMEHTOB — METAJIJIOB.

43 Merannnueckas CBs3b U bubmuorexa [JOK
METAJUINYECKAs] KPUCTAJIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. @u3ndecKue CBOMCTBA
METAIIOB
XUMHYECKHE CBOUCTBA METAJLIIOB.

44 DIEKTPOXUMHUYECKUN PSII bubmmorexa TIOK

P . p https://m.edsoo.ru/00ael156
HaIpsKEHUN METaJIOB
O61ue crnocoObl MOTy4YeHHUS
MeTtaioB. CriaBel. Beruncienus mo

45 aBHEHUAM XHUMHUYECKUX PEeaKIIUU bubmmorexa IIOK
yp PeAKIIH, https://m.edso0o.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COACPKUT
pUMecH

46 ITonsTHE O KOPPO3NH METAIIJIOB bubmmorexa HOK

PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 €JIOYHBIE METAJLIbI
m https://m.edsoo.ru/00ae14b2

43 Okcuabl ¥ TUIPOKCUABI HATPHUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 [llenouHo3emMenbHbIC METAILIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ MarHui https://m.edsoo.ru/00ael 5e8

. bu6mmoreka [IOK
50 Baxxaelinme coenMHEHUS KaJbIUAA
https://m.edsoo.ru/00ael 5e8

51 O0001IeHE U CUCTEMATH3AIUs
3HaHUUI

5 JKEcTKOCTh BOJBI M CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuaeckas pabota Ne 6 o Teme

53 "YKE€cTKOCTh BOIBI M METOMEI €€ bubmorexa IIOK

| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. Bubmmorexa I{OK
54 AmroMuHAH 1

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




55 AMpoTepHbIe CBOICTBA OKCHA U | bubmuorexa LIOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso ! https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIM XKeje3a | bubnmnoreka [JOK
(IT) m xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06001IEHNE ¥ CHCTEMAaTH3AINAA 1
3HAHUU
[TpakTnueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJILHBIX 33/1a4 110 TEME | bubmuoreka [JOK
«BaxHeme MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHHUS
Brruucnenus o ypaBHEeHUsM
XUMHUYECKUX PEAKIUH, €CIIH OUH U3
60 pearcHTOB JIaH B U30BITKE HIIN 1 bubmuoreka [JOK
COJICPKUT IpuMecH. Brruncinenus https://m.edsoo.ru/00ae1750
MaccOBOM JOJH BBIX0OJIa MPOIYKTa
peakiuu
61 O0001IEeHNE U cCUCTEMAaTH3ALHASA |
3HAHUHN
KonTponbnas padora Ne4 o reme
62 «BaxHeume MeTaiIbl U UX 1
COCTUHCHHUS
63 BemectBa u Mmarepuaisi B | bubnuoreka [JOK
TIOBCETHEBHOM JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuum B pemenuun | bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBubIif ypok. O600611IeHNE 1 | bubnmoreka [JOK
cucTeMaTu3alys 3HaHU https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60061IeHNE 1 | bubnuorexa [JOK
cucTeMaTu3anusg 3HaHUN https://m.edsoo.ru/00adb33¢
68 PesepBubIil ypok. O600611eHNE 1 | bubnuorexa [JOK
cucTeMaTu3aus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSI OCHOBHOH

OBPA3OBATEJBHON TPOT'PAMMBI

8 KVIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHON MPOrpPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1

Ilo Teme: ((HepBOHaLIaJ'IBHBIe XUMHWYECCKHUEC ITOHATUS

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHI: aToM, MOJIEKya,
XUMUYECKUNA DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIbHAs aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBa
JIOJTIS XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOISAPHBIA O0BEM, XUMHUYECKas
peaxiusi, Kiaccuukarys peakiuii: peakiuu COSTUHEHUS, PEaKIIUU Pa3I0KEHUS,
peakuuu 3aMelleHus, peakuuu oOMeHa, SK30- U JHIOTEPMHUYECKHE PEaKIIHH,
TerioBor 3((deKT peakiyu, pacTBOp, MaccoBas JOJS BEIIeCTBa (TMPOLEHTHAs

KOHIICHTpAI|s) B pacTBOpE

1.2

1.3

1.4

WIUIIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHMMHUYCCKUX MOHATHH U IIPUMCHATDb

OTHU MOHATHA IIPU OIMMUCAHWUN BCUICCTB U UX npeBpameHHﬁ

HCIIOJIB30BAaTh XMMHYCCKYIO CHUMBOJIMKY IJId COCTaBJICHUA q)OpMyJ'I BC€IICCTB U

YPAaBHEHUN XUMHUYECKUX PEaKIUI

PACKPBIBATE CMBICII 3aKOHOB COXPAaHCHUS MAaCChl BEIIECTB, ITIOCTOSAHCTBA COCTABa,

ATOMHO-MOJICKYJIIPHOTO YYCHUS, 3dKOHA ABOF&I[pO

1.5

OIpPEaACIIATE BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHI:>IX COCAUHCHHUAX

1.6

1.7
1.8

KHaCCI/I(I)I/II_II/IPOBaTL XUMHYCCKUEC pCaKINU (HO YUCIY U COCTABY YYAaCTBYIOIIUX B

peaKIy BEIIECTB, IO TEIUIOBOMY (P (DeKTy)
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB

BBIYHCIISITH MACCOBYIO JI0JIF0 XUMUYECKOTO JIEMEHTa 10 (hopMyJie COeIMHEHUS,

1.9

BBIUUCIIATH MACCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

NPUMCHATH CCTCCTBCHHOHAYYHBIC MCTO/IbI TIO3HAHUA — Ha6.HIOI[eHI/Ie, HU3MCPCHUC,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaJIbHbIA U MBICJICHHBIN)

2.1

ITo Teme: «BaxkHeiime npeaCcTaBUTEIM HEOPTaHUYECKUX BEIIECTBY

PaCKpbeIBaTb CMBICITI OCHOBHBIX XHMMHUYCCKHUX MOHATHH: OKCHJa, Kwuciora,

OCHOBAHHUCEC, COJIb

2.2

OIPEACIIATh NPUHAMJICKHOCTb BEIICCTB K OHpC,[[CJ'IéHHOMy KJ1acCy COE€IUHEHUI I10

dhopmynam




23

KJIacCU(UIMPOBATh HEOPraHUYECKHE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3JIMUHBIX KJIIACCOB, IMOATBCPIKAAA OIMUCAHUC TMPUMCpPAMU MOJICKYJISAPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUUCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHoO3UpoOBaTh CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX Kad€CTBCHHOI'O
COCTaBa, BO3MOXHOCTHU HNPOTCKAaHUA XUMHYCCKUX HpeBpaH_ICHI/Iﬁ B Pa3IMYHBbIX

YCIIOBUSIX

2.6

2.7

ClIeZIOBaTh TMpaBHWJIAM IOJIb30BAaHHUS XHMHUYECKOH IOCYIOH M J1abopaTOpHBIM
000pyIOBaHUEM, a TAKXKE MPaBUIIAM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU 110 BBHIMOJHEHUIO Ja0OpaTOPHBIX XUMHYECKUX OIBITOB TIO
MOJTyYEeHUI0 U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA M KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OINPEIEIEHHOW MAacCOBOHM J0Jell pacTBOPEHHOTO
BEIICCTBA, IJIaHUPOBATH U IMPOBOAHUTHL XHMHUUYCCKHEC OKCIICPUMCHTBLI 11O
pacro3HaBaHHUIO PACTBOPOB MIEJIOYECH M KHCIOT C TIOMOIIBI WHIAUKATOPOB

(Jrakmyc, peHondTanenH, METUIOPaHK U APYTHUE)
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKLUU

ITo Teme: «llepuonnueckuit 3akoH u Ilepuoanueckas cucTemMa XHUMHUYECKHUX
snementoB JI. W. MenneneeBa. CrtpoeHue aroMoB. XHUMHYECKash CBS3b.

OKHMCIUTEIBHO-BOCCTAHOBUTEILHBIE pCaKnumn»

3.1

3.2

33

34

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX NOHATUM: PO aTOMa, dJIEKTPOHHBIN
CJION aToMa, aTOMHasi OpOUTalb, pailyc aToMa, XUMUUECKasl CBS3b, MOJISIpHAs U
HENOJISIPHAsl KOBAJIEHTHAs CBSA3b, AIEKTPOOTPHULIATEIBHOCTh, MOHHAS CBS3b, HOH,

KaTHuOH, aHUOH, CTCIICHb OKHCJICHHUA
KHaCCI/I(i)I/IHI/IPOBaTI) XUMHNYECKHUE IJIEMCHTBI

OINMMCHIBATh W XapaKTepu3oBaTh TabmmuHyro ¢opmy I[leprogmueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: Pa3JInyaTh MOHATHS «IJ1aBHas NoArpynna (Arpynna)» u

«moboyHas noarpymnna (brpynmna)y, «manbsie» U «00IbIINE» EPUOIBI
packpeiBaTh  cMbicn  [lepuommueckoro  3akona .M.  MenxeneeBa:

ACMOHCTPHUPOBATH IIOHHMMAaHHuEC Hepnonnqecxoﬁ 3aBUCHMMOCTH CBOICTB

XHUMHUYCCKUX 3JIEMEHTOB OT HUX ITOJIOKCHUS B HepnonnquKoﬁ CHCTEMCE

3.5

3.6

COOTHOCUTH O00O3HaueHUs, KOTOpble uMeroTcs B Tabmuue «llepuomnyeckas
cuctemMa xuMmuueckux dnemeHTtoB J[.MI. MeHnneneeBa» ¢ YHCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij

s1pa, o0I1Iee YUCIIO JIEKTPOHOB U paclpeiesieHUue X MO AIEKTPOHHBIM CIIOSM)

OMpeaAcCIATh CTCIICHb OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCINMHCHUAX

3.7

OMpPEACIIATL BUI XUMHYECKOH CBSI3H (KOBaJ'IeHTHaH u I/IOHHaSI) B HCOPraHNYCCKUX

COCOANMHCHUAX




9 KJIACC

Kon
NPOBEPSIEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpEeAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303a}mﬂ

1

IIo Teme: ((BGH_IGCTBO " XUMHYCCKad pCaKus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSTHUH: PacTBOpP, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IEKTPOJIUTHUYECKAs AMCCOLMAIMS, PEaKIMM HOHHOTO OOMeHa,
KaTajan3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTUMbIC W HEOOpAaTUMBIC PEAKIIHH,
OKHUCIIUTEIbHOBOCCTAHOBUTENIbHBIE  PEAKIMH, OKHCIUTENb, BOCCTAaHOBHUTEID,
OKHUCJICHUE W BOCCTAHOBJICHHE, QJUIOTPOIUsS, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b
(koBaJIeHTHasi, MOHHAs, METAJUITMUECKas), KpUCTAJIMYecKas pemIéTka, CIUIaBBHI,

CKOPOCTbh XUMUYECKON PEAKLIUU

WIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHUYCCKHX MOHATHH H IIPUMCHATH

b2 3THU NOHATHS IPHU ONMCAHUU BEILIECTB U UX MPEBPALLECHUN
13 COCTABJISITh YPAaBHEHHUS SJIEKTPOJUTUYECKOM AMCCOLUMALUUA KHCIIOT, LIEIoYed M
' COJIEH, TIOJIHBIE ¥ COKPAIIEHHBIEC YPABHEHHSI PEaKI[Mii HOHHOTO 0OMEHa
14 pacKkpbIBaTh CYIIHOCTh OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuit
. MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OanaHca ITHX PEeaKIIHid
1.5 IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEaKIUA
2 ITo Temam: «HemeTaiuibl U X COEIMHEHUD» U «METaIIbl U UX COCTUHEHUSD)
XapaKTepU30BaTh (OMUCHIBATh) OOIIME W CIENU(PUIECKHE XUMHUYECKHE CBOMCTBA
2.1 MPOCTBIX U  CJIOXHBIX BEIIECTB, IOJATBEpPXkAasi OINUWCAHUE [pUMEpPaMHU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUI
25 COCTABJISITh ~ ypaBHEHUS  PEAKIWW,  MOATBEPXKIAIONMIUX  CYIIECTBOBaHUE
‘ TEHETUYECKOM CBSI3M MEX]ly BELIECTBAMHU Pa3IUYHBIX KJIACCOB
53 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
' BO3MO>KHOCTH MIPOTEKAHUS XUMHUECKUX MPEBPAICHUI B PA3TMYHBIX YCIOBUIX
CIIeIOBaTh MpaBWJIAM IMIOJIb30BAHUS XUMHUYECKOH TOCYyJ0H u 1abopaTopHBIM
4 o0opyI0BaHMEM, a TAKXKE TIPaBUIIAM OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
' WHCTPYKUUSMU TIO BBIMOJTHEHUIO JAa0OPATOPHBIX XHMHYECKUX OMBITOB 10
MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKHCIIOTO rasa)
MPOBOJIUTh PEAKIIMU, TOATBEPXKIAIOIINE KAuYeCTBEHHBIA COCTAaB Pa3IMYHBIX
2.5 BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OPOMHUI, MOAUM, KapOOHaT,

docdar, cunmmkar, cyiabdar, THAPOKCUIWOHBI, KATHOHBI aMMOHHS, HOHBI




M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOAHBIX PACTBOpPaX HEOPraHUYECKHUX

BCIIECTB
3 ITo Teme: «XuMus u OKpyxKaromas cpeaa»
11 PacKpbIBaTh CMBICII OCHOBHBIX XuMudeckux nouatuii: I1IJIK BemecTsa; koppo3us
' METaJJIOB
MPUMEHSITh OCHOBHBIE OIEPAllUM MBICIUTEIBHON JACATEIbHOCTU — aHaju3 M
CUHTE3, CpaBHCHHE, OO0OOIICHWE, CHUCTEMATH3aIMI0, BBISBICHHE MPUIMHHO-
32 CJICZICTBEHHBIX CBSI3€H — JIJIsl M3YyUYEHUS] CBOMCTB BEILIECTB U XMMUUYECKUX PEAKIINM;

CCTCCTBCHHOHAYYHBIC MCETOJBbI IIO3HaHUA - Ha6JIIOI[eHI/Ie, HU3MCPCHUC,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEabHbIA U MBICJICHHBIN)

IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

8 KITIACC
Kon IIpoBepsieMblii 3J1eMeHT COeP:KAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE TIOHITHS
. [Ipeamer xumuu. Poib XMMUM B KM3HM 4YelOBEKAa. XMMHUsS B cuUcTeMe Hayk. Tena u
’ BelecTa. PU3NUeCKUe CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE BELIECTB
- [TonsiTue o MeTogax nmo3Hanus B Xumun. YucTeie BemecTa u cMecu. CiocoObl pa3aeneHus
. cMecen
13 ATOMBI M MOJEKYJIbl. XHUMHUUYECKHE 3JeMEHTbl. CHMBOJBI XHMHUYECKHX 3JIEMEHTOB.
' IIpocTeie U ClnoKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumudaeckasi opmyia. BaaeHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH IMMOCTOSHCTBA
1.4 cocTaBa BeulecTB. OTHOCUTENbHASI aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsl Macca.
MaccoBast 10711 XUMUYECKOTO 2JIEMEHTA B COCINHEHUH
r KonuuectBo BemectBa. Moisb. MonsipHas Macca. B3aumocBsi3b KOJIWYECTBA, Macchl U
' YHclia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel mo ¢popmynaM XUMUYECKUX COETUHEHUN
®u3nyeckue M XUMUYECKUE SBICHHUS. XHMHUYECKass peakuus W e€ MpU3HAKU. 3aKOH
1.6 COXpaHEHMsS MAacChl BEIIECTB. XHUMHUUYECKHe ypaBHeHMsA. Kiaccupukanmuss XUMHUECKUX
peakiuii (CoequHEHUs, Pa3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA)
XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYJI0M, C MpaBuUiIaMH paboThl B
1.7 naboparopur U mpuéMamu oOpalieHusi ¢ J1adopaTOpHBIM 00OpYAOBaHUEM, HW3YUCHHE U
onucaHue (U3MYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIECTB, HaOI0aeHHUE




¢usnyeckux (TUiaBIeHUE BOCKAa, TasHUE JibJja, pacTUpaHHE caxapa B CTYIKe, KUIIEHUE F
KOHJCHCAllUsl BOJbI) Y XUMUYECKUX (TOpPEHUE CBEUH, NMPOKAINBAHHWE MEIHOM IPOBOJIOKH,
B3aUMOJICCTBUE MeJIa C KHUCIOTOW) SIBJIICHWW, HAOJIOJCHHE M ONUCAaHWE NPHU3HAKOB
IIPOTEKAaHUs XUMHUYECKUX peakuui (pa3joKeHHe caxapa, B3aUMOJEHCTBUE CEPHOU
KHCIIOTBI C XJOpUAOM Oapus, pasznoxenue ruapokcuaa Meau(ll) mpu HarpeBanuw,
B3auMo/eiicTBue kene3a ¢ pactBopoM coiu Mmenu(ll), mzydenue criocoOoB pasneneHus
cMeceil (C TOMONIbIO MarHuTa, (QUIBTPOBAHME, BBIMAPUBAHUE, JUCTHILISAIMSA,
xpomarorpadusi), MPOBEJCHUE OYUCTKH IOBAapEHHOM COJH, HAOJIOJEHHWE M ONHCaHUEe
pe3yJIbTaTOB MPOBEICHUS OTBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAaCcChl, CO3JJaHHe

Mo/ieield MOJIEKYJT (IIapOCTEPIKHEBBIX )

2.1

2.2

23

24

2.5

2.6

Baxuelime npeacTaBuTeNM HEOPraHMYECKUX BEIIECTB

Boznyx — cmech razoB. CoctaB Bo3myxa. Kuciopoa — 37I€MEHT M MPOCTOE BEMIECTBO.
HaxoxaeHue kuciopojga B mpupoje, (HU3NYECKHMEe M XUMHUECKHUE CBOMCTBa (peakiuu
ropenust). Oxcunbl. Ilpumenenue xkuciaopoga. CrnocoObl TONYYEHHUS KUCIOpoAa B
nabopatopud ¥ TPOMBINUIEHHOCTH. KpyroBopor kuciopoga B mnpupome. O30H —

IIOTPOIHAS MOTUPUKAIHS KHCIOPOAA

TermnoBoil >PQeKT XUMHUECKOW peakluH, TEPMOXHMHUECKHE YpaBHEHHUS, IK30- W
DHAOTEPMUYECKUE pEaKUUU. TOILUIMBO: yroib W METaH. 3arpsA3HCHHE BO3AyXa, YyCHIICHHE

HapHUKOBOTO 3((eKTa, pa3pylIeHHEe 030HOBOTO CII0s

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxxaenue Boopoaa B npupoae, pusndeckue v

XUMHUYECKHE CBOICTBA, IPUMEHEHUE, CIIOCOOBI nonydeHus. Kucnorel u conu
Monsipablit 00bEM razoB. PacuéTel 10 XUMHUYECKUM YPaBHEHUSAM

®usnueckue CcBOMCTBA BOAbl. Boma kak pactBopurens. PactBopel. HacblnieHHblE H
HEHACBIIICHHBIE PACTBOPBI. PacTBOpUMOCTE BelecTB B Boje. MaccoBast [0JIs1 BELECTBA B
pactBope. XuMuyeckue cBoicTBa BOAbl. OcHOBaHusA. Poib pacTBOpoB B mpupone U B
JKU3HU 4esoBeka. KpyroBopoT Boabl B Ipupoae. 3arpsa3HeHne NPUPOAHBIX BoA. OxpaHa U

OYMCTKa MPHUPOAHBIX BOJ

Knaccudukanuss Heopranmdeckux coeauHenmnid. Oxcunsl. Kiaccudukainus OKCHIOB:
cojeoOpa3syomue (OCHOBHBIC, KHCIIOTHbIE, aM(OTEepHbIE) U  HecoyeoOpas3yrolre.
Homenknatypa okcuaoB. ®PuU3MUEeCKME W XUMUYECKUE CBOWCTBAa OKCcHIOB. [lomyueHue

OKCHUI0B

2.7

OcHoBanus. Knaccudpukanus ocHOBaHMA: IIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHuii. ®U3nyecKkue 1 XUMHYECKHE CBOMCTBAa OCHOBaHUU. [lonyuenne

OCHOBaHUH

2.8

Kucnotel. Knaccudukanus xucinor. Homenkiarypa kucinot. @u3ndyeckue U XUMHUYECKUE

cBoiicTBa KUCHoT. P akruBHocTH MetaiuioB H.H. bekerosa. [lonydenue kucior

2.9

Comu. HomeHnknatypa coneil. dusnueckue u xumuueckue cpoiictBa coseil. [losnyuenue

{



coie

2.10

I'eneTmueckas CBA3b MEXKAY KilaCCaMHU HECOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUI HSKCIEPUMEHT: KAaueCTBEHHOE OINpEJeNIeHuEe COJCpKaHUS KHUCIOpoda B
BO3/yXe, TOJy4YeHHe, COOMpaHWe, pACIO3HABAHWE W W3YUYCHHE CBOWMCTB KHUCIOPOAA,
HaAOJI0/ICHUEe B3aMMOJICHCTBUSL BEUIECTB C KHUCIOPOJIOM M YCJIOBHS BO3HUKHOBEHHUS U
MpeKpaiieHusi TopeHus (mokapa), O3HaKOMJICHHE C O0pa3laMH OKCHJIOB ¥ ONHCAHHUE WX
CBOICTB, TMOJy4YeHHe, COOMpaHHEe, paclO3HaBaHME U HW3Y4YEHHE CBOWCTB BOJIOpPOJA
(ropenue), B3aumojenicteue Bojopona ¢ okcuaom meau(ll) (Bo3mMokHO HCTOIB30BaHME
BHJIEOMATEPHAIIOB), HAOJIOIEHHE 0O0PA3IOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIICTIOBAHHE

OCOOCHHOCTEH pacTBOPEHUSI BEIICCTB C PA3IMYHOW PACTBOPUMOCTHIO, MPHUTOTOBICHHUE
pPacTBOPOB € ONPENEIEHHON MAaCCOBOM 10JI€l paCTBOPEHHOTO BEIIECTBA, B3aUMOEHCTBUE

BOJIbI C METaJUIaMH (HaTPUEM U KaJblieM) (BO3MOKHO HUCIIOIb30BAHUE BHIEOMATEPHAIIOB),
OTpezieNieHue PacTBOPOB KHCIOT U IIENOYEH C MOMOIIBI0 WHAMKATOPOB, HCCIEAOBaHUE
00pa3IoB HEOPraHWYECKUX BEMIECTB PAa3IMYHBIX KJIACCOB, HAOIOJCHHEC W3MCHCHHUS
OKpacKH HWHAMKATOPOB B pPACTBOPAaX KHUCIOT M IIENOYeH, H3ydeHHE B3aUMOACHCTBUA
okcuga Memu(Il) ¢ pacTBopoM CepHOM KHCIOTHI, KHUCIOT C MeETaJlaMH, peaKluid
HEUTpanu3anuy, MoJyueHUEe HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTaslia
JIPYTHM W3 PAacTBOpA COJU, PEIICHHE SKCIICPUMEHTAIBHBIX 3a1ad 1Mo Teme «Bakuewrme

KJIaCCbl HCOPIraHUYCCKUX COGHHHGHHﬁ))

[Tepnognuecknii 3akoH u [leproanueckas cucteMa XuMA4eckux 3yeMeHToB [[. 1.
MenneneeBa. CTpoeHne aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC

pe€aKuuun

3.1

3.2

HepBI)IC ITOIIBITKHU KJIaCCI/I(l)I/IKaHI/II/I XHMHYECKHX 3JIeMeHTOB. [loHsaTre o rpymnmnax CXoaHbIX
OJICMCHTOB (H_[eJIO‘{HBIC U IICJIOYHO3EMCIIbHBIC MCTAJJIbl, I'aJIOTCHBbI, HHCPTHBLIC FaSLI).

DNeMEHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUABI U TUAPOKCUIbI

Ilepnonnuecknii  3akoH. Ilepmoguueckas cucrtema XMMHUYECKMX dnemeHToB J[.M.
MenpneneeBa. KopoTkonepuonnas u jyimHHOnepuoHast popmel [lepronnueckoii cuctemsl
xumuueckux annemeHtoB .M. MenneneeBa. Ilepuoasl m rpynmbl. OU3HYECKHIT CMBICI

MOPAAKOBOI'O HOMEpA, HOMEPOB IICPUOJa U I'PYIIIIBI 3JICMCHTA

33

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M3oTonbl. DnekTponsl. CTpoeHHE 3JEKTPOHHBIX
ob6oouek aromMoB mepBbIXx 20 xuMuueckux 3ieMeHToB Ilepmommueckoii cuctemsr [[.M.
MenaeneeBa. XapakTepUCTHKAa XHUMHYECKOrO JJIEMEHTAa MO €ro IOJOXEHUIO B

ITepnonnueckoii cucreme J1.11. Menneneena

34

3aKOHOMEPHOCTH U3MEHEHHU PaInyCca aTOMOB XMMHYECKHUX DJIEMEHTOB, METAIIIMYECKHX U
HEMETAJUIMYECKHUX CBOWCTB 10 rpynmnam U nepuogam. 3Hauenue [lepuonndyeckoro 3akoHa u
Ilepnonueckoi CUCTEMbl XUMUUYECKUX 3JIEMEHTOB JIJIsl Pa3BUTHS HAYKHU U pakTuku. J[. 1.

MenpeneeB — yu4€HbIN U Ipak1aHUH




3.5

XuMmuyeckas CBSI3b. Kosanentnas (monsipHas u HENOJISIpHAsT) CBSI3b.

SJIGKTpOOTpI/IHaTeJILHOCTL XUMHYECKHUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenb okuciieHUs. OKUCIUTEIIFHOBOCCTAHOBUTCIBHBIC pCaKknuu. Hpoueccm OKHUCJICHUA

1 BoccTaHOBJIEHNS. OKMCIUTEIIN U BOCCTAHOBUTEIHN

3.7

XUMUYeCKUH OKCIICPUMCHT. HU3YUYCHHC 06p33HOB BCIIECCTB MCTAJIJIOB W HEMECTAJIJIIOB,
B3aUMOCHCTBHE THAPOKCHUAA HOHWHKAa C pacTBOpaMH KHUCIOT U H.[CJIO'—IGI\/JI, IMPOBCACHUC
OIIBITOB, MJINIIOCTPHUPYIOIMIUX MTPHUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

(ropenue, peakliuy pa3ioKeHHs], COSTUHEHUS )

9 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1.1

BemectBo n xumuueckas peakuus. [loBropenue

Ilepnonnuecknii  3akoH. llepuogmyeckas cucremMa xumuyeckux odnemeHtoB J[.M.
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHUYECKUX
AJIEMEHTOB IIEPBBIX TPEX MEPHUOOB, KaJINs, KAIbLUA U UX COEUHEHUN B COOTBETCTBUH C

IIOJIOKCHHUEM J3JICMCHTOB B HepHOﬂquCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTALINYECKON PEIIETKY M BU/IA XUMUYECKON

cBsa3u. Knaccudukanus ¥ HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB (MeXAyHapoaHas U
TpUBHAJIbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCS K Ppa3IUYHBIM Kilaccam

HCOPraHNYCCKUX COGﬂHHGHHﬁ, TCHCTHUYCCKAA CBA3b HCOPIraHMYCCKHUX BCIICCTB

1.3

Knaccugpukanuss XMMUYECKMX PEaKIMi M0 pa3IMYHbIM NpHU3HAKaM ([0 YHUCIY U COCTAaB)
YUYaCTBYIOUIMX B PEAKIWU BEUIECTB, MO TEIIoBOMY 3((dekTy, mo M3MEHEHHUIO CTeTeHeH
OKHCJICHUS XMMUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, TI0 YYaCTHIO KaTaau3aTopa). DK30-

U DHIOTEPMUYECKHE pEaKLUUH, TEPMOXHMMHYECKHE YypaBHEeHMs. lloHsaTe O cKOopocTH

XUMHUYECKOU peakuuu

1.4

ITousitre 00 O6paTI/IMBIX u H606paTI/IMLIX XUMHUYCCKUX PCAKIHUAX. IToHsiTHE O TOMOTEHHBIX
U ICTCPOTCHHBIX PCAKIUAX. IloHsiTHE O XUMHYECKOM paBHOBCCHUMU. qDaKTOPBI, BIMAOIIKE HA

CKOpPOCTH XHUMHYCCKOU PCAKIUMN U IMOJIOKECHUC XUMHNYCCKOT'O PaBHOBECH A

1.5

1.6

OKuCINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKknuu, 3H€KTpOHHBII>'I 0ajjJaHC OKMCIUTEJIBHO-
BOCCTaHOBHUTEIbHOMN pCaKknuu. CocraBnecHue ypaBHeHI/Iﬁ OKHCJIHUTCIBbHO-

BOCCTaHOBUTEIIbHBIX PEAKIMN C HCIOJIB30BAHUEM METO]1a SJIEKTPOHHOIO OanaHca
Teopust 37EKTPOIUTUYECKON AUCCOLUAIMK. DJIEKTPOIUTHI U HEdNEKTPOIUThl. KaTHOHBI,
aHUOHBI. MeXaHn3M OUCCOLMAIMKM BELIECTB C Pa3IMYHBIMU BHJAMHU XHMHUYECKOW CBS3H.

Crenenp nuccorumanuu. CuiabHbIE U caOble SJEKTPONHUTHL. Peaknnu MOHHOTO OOMEHa.

;




VYciioBUsL NPOTEKaHUs peaklUii HOHHOIO OOMEHa, IOJIHbIE M COKpAIEHHbIE HOHHBIE
ypaBHeHHUs1 peakuuil. CBONCTBA KHUCIIOT, OCHOBAaHMI M COJIE€M B CBETE IMPEACTABICHUHN O
JNEKTPOJINTUYECKON nucconmannu. KauecTBeHHble peakuuu Ha UWOHBL lloHAtme o

TUAPOIIN3E COJIEH

1.7

XUMUYECKUN 3KCIIEPUMEHT: O3HAKOMIIEHME C MOJEISAMU KPUCTALIMYECKUX PEIETOK
HEOPraHUYECKUX BELIECTB — META/NIOB U HEMETaJUIoB (rpadura U anmmasza), CIOXKHBIX
BEILECTB (XJIOPHUIa HATPUSsl); UCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOMN peaKInu
OT BO3JCHCTBHS Pa3IMUYHBIX (PAKTOPOB; HUCCIEIOBAHUE SJIEKTPONPOBOJHOCTH PACTBOPOB
BELIECTB, IpolEecca AUCCOLMALMN KHUCIOT, IIEI0Yel M cojeil (BO3MOYKHO HCIOJb30BaHU
BUJICOMATEPHUAJIOB); TPOBEJICHUE OIbBITOB, WJUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKAHUS
peakiuii noHHOrOo oOMeHa (0Opa3oBaHHME OCallKa, BBIICICHHE Ta3a, 00pa30oBaHHE BOJBI);
OTBITOB, WJUIIOCTPUPYIOUIUX TPUMEPHI  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pEeaKIui
(ropenue, peakinu pas3ioKeHHs, COSTUHEHNs); pacliO3HABaHUE HEOPTaHWUYECKUX BEIIECTB

C IIOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmetannsl 1 uX COCAMHEHUS

2.1

2.2

OO0miass xapakTepucThka ranoreHoB. OCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTepHbIE
crenieHn OKucIeHUs. CTpoeHHe W (PU3NYCCKUE CBOHCTBA MPOCTHIX BEIIECTB — TaJIOTCHOE
XvMHYecKue CBOWCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE C METaJUIaMU, HEMETaJUIaMU,

niesnoyamu). XnopoBoaopos. CossHash KHCIOTa, XMMHUYECKHE CBOICTBa, IOJy4Y€HUE,
npuMmeHenue. [leficTBue xJiopa M XJIOPOBOAOPOJa Ha OpPraHuM3M 4YeloBeka. Bakueline

XJIOPUABI U UX HAXOXKIACHUC B IIPHUPOAC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHMsS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u pu3ndeckre CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpO/la U cepbl. AJJIOTPONHbIE MOIUGUKALMMU KUCIOpoJa U cepbl. XHUMHYECKHE
cBoicTBa ceprl. CepoBOAOPO, CTPOCHUE, (PU3UIECKUE U XUMHUYECKUE CBOMCTBA. OKCHIIBI
cepbl KakK IMpPEJCTaBUTENIM KHCIOTHBIX OKcuIoB. CepHas KHUCIOTa, (U3NYECKUE U
XUMHUYECKHE CBOMCTBa (00IIME Kak MpEJICTaBUTENs Kjacca KHUCIOT M crenupuYecKue).
XUMHUECKUE peaKI1H, JIeXKAIIe B OCHOBE ITPOMBIIIICHHOTO CII0C00a MOTY4YeHUsl CepHOU
kucaotel. [Ipumenenne. Conu cepHOI KUCIIOTHI, KAUECTBEHHAs PEAKIIHS Ha CyJb(aT-HoH.
HaxoxxneHue cepel U €€ COeIMHEHUM B IIPUpOAe. XUMHUUECKOE 3arpsA3HEHUE OKpYKarolen
Cpellbl COEIUHEHUSIMHU cepbl (KUCIIOTHBIE [0XKIHU, 3arps3HEHHE BO3/AyXa U BOJOEMOB),

CHOCOOBI €ro MpeI0TBPaICHHS
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OOmast xapakrtepucTuka 3i1eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTETEHU OKHCIEHUS. A30T, pacnpocTpaHEHHEe B Ipupoje, (pusnueckue u
XUMHYeckre cBoiicTBa. KpyroBopor aszora B mpupoae. AMMHaK, €ro (usndeckue u
XUMHYECKHE CBOMCTBA, Mody4yeHHe U npumeHeHue. Coid aMMOHHUS, X (QU3NYECKHEe U

XUMHUYCCKUC CBOﬁCTBa, INPUMCHCHHUC. KauectBennas pcaKnusd Ha MOHbI aMMOHUA. A3orHas

3.



KHCJIOTA, e€ MoJlyueHue, GU3ndecKkue U XMMHUUecKHue CBOicTBa (001ue Kak mpecTaBuTeNs
Kllacca KHUCIOT M crenududeckue). Vcmonp3oBaHne HUTPATOB WU COJCH aMMOHHS B
KayeCcTBE MHUHEPAJIbHBIX yJI0OpeHHil. XUMHUYECKOe 3arps3HEHHE OKpY)Karollel cpeibl

COCAMHCHUAMHU a30Ta (KI/ICJIOTHBIC AOXIH, 3aIrpsASHCHUC BO3AYyXa, ITIOYBLI U BOIIOéMOB)
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2.5

docdop, amnorponHbie MoguduKauu ¢Gochopa, PU3NUECKHEe U XUMHUUYECKUE CBOMCTBA.
Okcun dochopa(V) u dochopHas kuciora, (Gu3nyeckne M XUMHUYECCKHE CBOWCTBA,

nonydenue. Mcnonbs3zoBanue ¢pochaToB B KaUeCTBE MUHEPATIBHBIX y100pEeHUI

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OcCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe  CTEMCHW  OKUCIEHHs.  YIJIEPOA,  aUIOTPONHBIE  MOIU(UKAIHH,
pacripocTpaHeHHe B TpHpone, (U3NYECKHEe U XHMHUYECKHE CBOicTBa. AjmcopOuusi.
Kpyrosopot yrinepoma B mpupoge. OKcuumbsl yriiepoaa, ux (U3NYecKHe W XUMHUYECKUE

CBOWCTBA, JCWCTBUE Ha XKMBBIC OPraHWU3MBI, TOJyYEHHE U MPHUMEHEHHE. DKOJOTHYECKHUE
npoOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa(lV); rumoresa rio0ambHOrO MOTEIICHUS
KIIUMaTa; MapHUKOBBIA 3¢ dekr. YronpHas KHCIOTa U e€ conmH, UX (QU3NYEeCKHe u
XHUMHUYECKHE CBOWCTBA, TOJyYCHUE U TpUMeHeHne. KauecTBeHHas peakius Ha KapOOoHaT-

WOHBL. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIIICHHOCTH M CEIECKOM

X03IUCTBE

2.6

[TepBoHavanbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHHSX YTiepoja
(MeTan, sTaH, 3TWUJIEH, AICTHJICH, 3TAHOJ, TJIMIEPHUH, yYKCycHas kuciorta). X coctaB u
XUMU4eckoe cTpoeHue. [loHsaTHe 0 OMONOrMYEeCKHM BaXKHBIX BEIIECTBAX: JKHpax, OeKax,
VIJIEBOJAX — M WX POJIM B XKU3HHM 4YEJIOBEKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX H

HCOPraHNYCCKUX COCIUHECHUMN

2.7

Kpemuuii, ero @usuueckue M XUMHYECKHE CBOWCTBA, IOJIYYEHHE U IMPUMEHEHHE.
Coenunenus kpemHus B mpupoze. OOmue mpencrtasieHus o6 oxcuae kpeMHus(IV) u
KpeMHUeBOM  kuciore. CHIMKATBl, UX UCHOJIb30BaHHME B  OBITY, MEIUIUHE,
IIPOMBIIUICHHOCTH. BakHellne CTpouTenbHBbIE MaTepUallbl: KEPaMHUKA, CTEKIJIO, LIEMEHT,
0etoH, kene300eToH. [IpobieMbl 6€30MacHOr0 UCIOIB30BaHUS CTPOUTEIBHBIX MATEPHATIOB

B MOBCEJIHEBHOM JKU3HU

2.8

XUMHUECKUN SKCIIEPUMEHT: H3ydyeHHe OOpa3lloB HEOPraHMYECKHX BEIIEeCTB, CBOWCTB
COJISTHOM KHMCJIOTBI; IPOBEICHUE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHbI U HAOII0IeHUE

NPU3HAKOB MX MPOTEKAHMS; OIBITHL, OTpaxaroue (U3NYeCKHe M XUMHUYECKUE CBOICTBA
TaJIOTEHOB M MX COEAMHEHMHA (BO3MOXKHO HCHOJb30BaHHE BHUJEOMATEPHAIIOB);
O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (TATOT€HUI0B); 03HAKOMIICHHE C 00pa3IiaMu cepbl U
e€ coelMHEHUAMU (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB); HAOIIOIEHUE ITpoLecca
o0yriyBaHUs caxapa MOJ JCHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI; W3ydeHHUE
XUMHUYECKUX CBOWCTB pa30aBlIeHHONW CEpHOIl KHCIOTHI, IPOBEIEHUE KaueCTBEHHOU

pPCaKkiun Ha CyJ'H:(I)aT-I/IOH u Ha6J'IIO,[[eHI/IC IIpU3HaKa ec IMPOTCKAHUA;, O3HAKOMJICHUC C




3.1

(bu3MYEeCKUMHU CBOMCTBaMH a30Ta, (hochopa u UX COETUHEHHUH (BO3MOYKHO MCTIOJIb30BaHUE

BUJICOMaTepuanoB), oOpa3namMu a30THBIX ©  (ochopHBIX ymOOpeHuil; moIyudeHHe,
coOupaHue, pacro3HaBaHUE U HM3yUYEHUE CBOWCTB aMMMaKa; MPOBEIECHHUE KaueCTBEHHBIX
peakiuii Ha WOH aMMOHHS M (ocaT-uOH W H3YUYCHHE TNPU3HAKOB HUX TMPOTCKAHWUS,
B3aUMOJICICTBHE  KOHIIGHTPUPOBAHHOW a30THOM KHCIOTBI C MEIb  (BO3MOXKHO
UCTIONb30BAHUE BHJICOMATEPUANIOB); HM3YYCHHE MOJENCH KPUCTALIUYECKUX pPEmIETOK
anmasa, rpadura, QyiiepeHa; 03HaAKOMJICHHE C IPOIECCOM aiCOpPOIMU PacTBOPEHHBIX

BEIICCTB AKTHBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOra3a; MOJYy4YeHHE, COOUpaHUe
pacro3HaBaHME€ W U3yYEHHUE CBOWMCTB YIJIEKUCIOrO Tas3a; MpPOBEACHHE KauyeCTBEHHBIX
peakiuii Ha KapOOHAaT- W CHJIUKAT-MOHBI W HW3YYCHHE TPU3HAKOB HX TMPOTCKAHWUS;
03HaKOMJICHUE c IpOAYKIMEH CHWJIMKAaTHOM  TPOMBIIUICHHOCTH; pelieHue

AKCIIEPUMEHTANIBHBIX 3a/a4 M0 TeMe «BakHeilre HeMeTaluIbl U UX COCTUHEHUSD)
MeTamisl 1 UX COSTMHEHUS

OOmas XapakTepUCTHKA XWMHUYECKHX DJJIEMEHTOB — METaUIOB Ha OCHOBaHUU UX
nonoxenus: B llepuonndeckoil cucreme xummueckux snemeHToB J[.M. MenaeneeBa u
ctpoeHust aroMoB. CTpoeHHe MeTauioB. MeTraminueckas CBs3b M METaJUIMYecKas

KPUCTAJUTMUECKAs PEeIIETKA. DICKTPOXUMUYECKUHN PSJl HATPSHKEHUI METalIOB

3.2

dusznyeckne ¥ XMMHUYECKHE CBOMCTBA METAIIOB. O6I_HI/IG CIIOCOOBI IMOJIYYCHUS MECTAJIJIOB.
Ilousrue o KOppO3uu MCETAJIOB, OCHOBHBLIC CIIOCOOBI 3alIUTBI UX OT KOPPO3HH. CnnaBg

(cTanb, 4yryH, JIOPATIOMUHUHN, OPOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIEHHOCTH
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[Ilenoynbie MeTamabl: moJjiokeHue B llepuoanyeckor cucTeMe XMMUYECKUX 3JEMEHTOB
JA.. MengeneeBa; CTpOGHHE HMX aTOMOB; HaxokJIeHue B mnpupoae. Dusmyeckue u
XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPHUS

Kajlausd. HpI/IMCHeHI/IC IIEJIOYHBIX METAJIJIOB U UX COSTUHEHUM
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3.5

3.6

[IlenoyHoO3eMENBHBIE METAIIIBI MArHUM U KaJIbLMU: 110J10KeHue B [lepruoanueckon cucreme
xuMH4eckux aneMeHToB .M. MenzaeneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHUE B MIPUPOJIE.
dusnueckue M XUMHYECKHE CBOMCTBA MarHvsa U Kajlplusl. BakHeWllne coeIuHCHUS

KaJbIUs (OKCH, TUAPOKCHUI, COIH). JKECTKOCTH BOBI M CIIOCOOBI €€ yCTpaHCHHS

Amomunuil: nonoxenue B Ilepuoguueckoit cucteme XuMHuYecKux asemeHToB .M.
MeneneeBa; CTpOCHHE aroMma; HaxoxJaeHue B mpupone. dusmyeckue U XUMHUYECKUE

CBOMCTBa amoOMHUHMS. AMGPOTEpHBIE CBOMCTBA OKCH/A M THIPOKCHUIA ATTFOMUHUS

Kenezo: mnonoxenue B Ilepronuueckoil cucrteMe Xumudeckux osnemenro J[.HA.
MenzeneeBa; CTpOCHHE aTOMa; HaxoxjaeHuWe B mpupoje. Dusznueckue U XUMHUYECKHUE
cBoricTBa xene3a. Oxcuawl, ruapokcuasl u comu xene3a(ll) u xenesa(Ill), ux cocras,

CBONCTBA U NOJIyUCHHC

3.7

XHUMUYECKUH OKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaMI/1 MCTAJIOB M CIIJIaBOB, HX

¢bu3nyecKUMU CBOWCTBAMH; HM3yY€HHE pE3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO

il



UCTIOJIb30BaHUE BUICOMATEPHAIOB), 0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIbIUS U
HATpUs C BOJOW (BO3MOXXHO HCIOJB30BAHUE BHICOMATEPHAIIOB); HUCCICIOBAHUE CBONCTB
KECTKOM BOBI; TIpollecca TOPEHHs Kelle3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPHU3HAKOB IMPOTCKAHHUS KAYSCTBEHHBIX PEAKIUI Ha MOHBI (MarHus,
KaJIbIIMsI, alfoMUHMS, IHHKA, sxene3a(ll) u sxenesa(Ill), meau(Il); HabmroneHune u onucanue

IMpOLCCCOB OKpallWMBAHUA IIJIAMCHHU HWOHAMU HATpHUA, KaJIWd W KaJbLUA (BOSMO)KHO
UCTIOJIb30BaHUE BUICOMATEPHUAIIOB); HCCIeNOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHIA
AIIOMHUHUA W TUAPOKCHJA I[HUHKA, PCHICHUC OSKCICPUMCHTAJIBHBIX 3aJa4 II0 TEMC

«Baxkneinme MeTaIbl M UX COCIUHCHUA»

XUMHUS U OKpY’Karolas cpeaa

4.1

HoBble matepuanbsl M TeXHOJOTMHM. BemiectBa M maTepuanbl B NOBCEIHEBHON KU3HU
yenoBeka. XUMHS W 370poBbe. be3omacHoe HCMONBb30BaHUWE BEIIECTB U XUMHUYECKHX

peaKHI/Iﬁ B 6LITy. HepBaﬂ nmoMouib IIpu XUMHUYCCKUX OXKOr'aX U OTPABJICHUAX

4.2

4.3

OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpenbl
I[TAK. Ponp XMMHH B pELIEHUM OHKOJIOTMYecKux mpoodseM. [IpupoaHble HCTOYHUKU
yIJI€BOAOPOAOB (Yrojb, NPUPOAHBIM Ta3, He(Th), MPOLYKTHl UX HEpepadOTKH, UX POJIb
OBITY U IPOMBILIIEHHOCTH

XVMHYECKUH 3KCIIEPUMEHT: U3yUeHUE 00pa3lioB MaTEpUasIoB (CTEKIIO, CIIaBbl METAJIOB,

MOJIUMEPHBIE MaTEPHAIIBI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBbI
OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJabTaTaM 0230BOr0 YPOBHS
OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TO03HABAaGMOCTH SBJICHHI Ipupoabl, IMOHUMAHHC OOBEKTUBHON 3HAYMMOCTH
OCHOB XMMMYECKOM HAayKH KakK obiactu COBpPCMCHHOI'0O CCTCCTBO3HAHMU,
KOMIIOHCHTA O6H.[CI>1 KYJbTYpPbI H HpaKTquCKOfI ACATCIIBHOCTH 4YCJIOBCKa B
YCII0BUAX COBPEMEHHOI'O 06mecha; MOHMMAHHUEC MCCTa XUMHU CPCAU OPYIrux

CCTCCTBCHHBIX HAYK

1.2

1.3

O HayyHBIX MeETOJaX TO3HAaHMS, B TOM YHCIIE OKCIEPUMEHTAJIbHBIX H
TCOPCTUUCCKUX METOHAaX MCCICAOBAHUA BCHICCTB W M3YUCHUA XUMHUYCCKUX
peakuuii; yMEHUE HCIIOJIb30BaTh MOJENH IJi OOBSICHEHHs] CTPOSHUS aTOMOB U
MOJIEKYJ

0 cdepax mnpodecCHOHANBHON [EATENIBHOCTH, CBS3aHHBIX C XHUMHEH H
COBpPCMCHHBIMU TCXHOJIOIUAMH, OCHOBAHHBIMHM Ha AOOCTHXXCHUAX XUMHUYECKOU
HAyKH, YTO TO3BOJUT OOYYAIOIIMMCS paccMaTpUBaTh XUMHIO Kak cdepy cBoeid
Oyayme mpoPecCHOHAIIBHONW JESTENHHOCTH W CJeNIaTh OCO3HAHHBIM BBIOOP
XUMHH KaK TpodUIBHOTO IpeMeTa MPH MePEXoie Ha YPOBEHb CPEAHETO OOIIETO

oOpa3oBaHUs

Bianenne cucteMoll XMMHYECKMX 3HAHMM WM yMEHUE INPHUMEHATb CHUCTEMY

XUMHNYCCKHX 3HaHPII>i, KOTOpas BKJIKOYACT:

2.1

BaXHCUIIIME XUMHUYCCKUE IOHATUS: XUMHUYCCKUH SJIIEMEHT, aToM, MOJICKYJIa,
BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS W HEOMHOPOIHAS CMeECH
OTHOCHUTENIbHBIE aTOMHAasi M MOJICKYJISIpHAsT Macchl, KOJHMYECTBO BEIIECTBA, MOJIL
MOJISIpHAsI Macca, MOJISIPHBIA 00bEM, OKCH/T, KUCIIOTa, OCHOBAHUE, COJIb (CPEIIHS),
XUMHYECKas PEaKIUs, PeaklUd COCIWHEHUS, PEaKlUu PA3I0KCHUS, DPEaAKIIHH
3aMEILIeHUs, peaknuu oOMeHa, TemioBol »HPQPeKT peakuuu, -5K30- U
SHIOTEPMUYECKUE PEaKIUU, PAaCTBOP, MAcCOBas JOJII XUMUYECKOTO DJIEMEHTA B
COCAMHCHUHU, MacCOBas J0JII 1 HpOHeHTHafl KOHHGHTpaHI/If{ BCIICCTBA B paCTBope,
SIPO aTroMma, JJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOUTallb, paguyc aroma,
BaJICHTHOCTb, CTCIICHb OKHCJIICHHA, XUMHUYCCKasa CBA3b, BJICKTpOOTpI/IHaTCJ'IBHOCT}
MOJIIPHAs ¥ HETOJISIpHAsi KOBAJIEHTHAS CBSI3b, MOHHAS CBSI3b, METAILTUYECKAs CBS3b,

KpUCTAJIJIMYECKasi peléTka (aTromMHasi, MOHHAs, MeTaJUIMYecKas, MOJEKYJspHasi),

Dy

3

Dy



UOH, KAaTHUOH, AaHHMOH, OJJEKTPOJIUT U  HEAIEKTPOJIUT, 3NIEKTPOIUTHYECKas
JMCCOLMAIMS, PEAKUUH HOHHOIO OOMEHAa, OKHUCIMTEIbHO-BOCCTAaHOBHUTEIBHBIC
peaKklMy, OKUCIHUTENb M BOCCTAHOBUTENb, OKHMCIEHHE M BOCCTaHOBIIEHUE,
AJIEKTPOJIN3, XUMUYECKOE DPAaBHOBECUE, OOpaTHMble M HEOOpAaTUMBbIE pPEAKIMH,

CKOpPOCTh XMMHUYECKOM peakinu, karanuzarop, [IJIK, koppo3ust meTamioB, CriaBbl

2.2

23

OCHOBOIIOJIAraloIIHNe 3aKOHBI XUMHUHU: 3aKOH COXPaHEHUS MACChI, IEPUOANICCKUI
3akoH J[.U. MenpeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo
TEOPUM XHMHH: ATOMHO-MOJIEKYJIADHAs TEOPHUsS, TEOPHUsS DIIEKTPOIMTHYECKOU

IHUCCOLUAIN

BJ'IaI[eHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKHIOanOIHeﬁZ

3.1

yMEHHE MpPaBWJIBHO HCIIOJIb30BaTh M3yYEHHBbIE BELIECTBA W MaTepuasibl (B TOM
YHUCJIE MUHEpaJIbHBIE YAOOPEHHS, METAJUIbl M CIUIABBI, MPOIYKTHI MepepadboTKu
MPUPOJHBIX HCTOYHHKOB YTJIEBOAOPOJOB (YIis, MPUPOAHOTO Ta3a, HedTH) B
OBITY, CEIIbCKOM XO3SHCTBE, HA TPOHM3BOJCTBE W MMOHUMAHHWE 3HAYCHHS KUPOB,
0eNKOB, YIJIEBOOB ISl OpraHN3Ma YeJI0BeKa; YMEHHE MPOTHO3UPOBAThH BIUSHUE

BCHICCTB MU XUMHUYCCKHUX MPOHCCCOB HAa OpraHM3M 4YCJIOBCKA M OKPYKAIOUIYIO

MIPUPOJIHYIO CPeIy

3.2

YMCHHUEC HUHTCTPUPOBATHL XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTUX y‘~I€6HI>IX

IpeaMETOB

3.3

HaJIM4YUC OIIbITa pa6OTH C pa3jInYHbIMU HUCTOYHUKAMU I/IH(I)OpMaI_II/II/I 0 XHUMHH

(Hay4Hasi 1 HAy4YHO-IIOMYyJIsIpHAs JIUTEpaTypa, CI0BapH, CIPaBOYHUKU, HHTEPHET-

pecypcsl)

3.4

yMeHHE 0ObEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX, UX MPEBPALICHUAX U
MPAKTUYECKOM NPUMEHEHHUH W YMEHHUE MCIIONIb30BaTh €€ JUIsl pelleHus y4yeOHO

II03HABATCJIbHBIX 3aJa4

Bnanenue ocHOBaMM INOHSATUHHOIO ammapara U CUMBOJUYECKOTO S3bIKa XUMUHU
JUISL COCTaBleHUS (DOPMYJT HEOPTaHWYECKUX BEIISCTB, YPABHCHUN XUMHUYCCKUX

peakiuii; ocHoBaMu xuMuueckoit HomeHkaatypsl (IUPAC u TpuBnanbHoif)

YMeHue OOBSACHATH CBSI3b NMOJOKEHUsS dJeMeHTa B llepuomnyeckoil cucteme ¢
YUCITOBBIMUA XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX DSJIEMEHTOB
(cocTaB u 3apdn sapa, 00IIee YHCIIO AINEKTPOHOB), paclpeIeICHUEM MIEKTPOHOB

110 SHEPI€THYCCKUM YPOBHAM aTOMOB IICPBBIX TpéX NEproa0B, Kajlusd U KaJIbIIHUA

[IpencraBnenue 0 NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc atoMma, DJIEKTPOOTPUIIATEITLHOCTH), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
nonoxeHuss snemMeHToB B llepuoanueckoil cucreme (B MalbIX MEpUOIAX U

[JIaBHBIX MOJATPYINAax) U 3J€KTPOHHOTO CTPOEHUS aToMa

YMmenue knaccuuuupoBath:




7.1

XHUMHUYCCKUEC 3JICMCHTHI

7.2 HEOpPraHWYECKHUE BEIECTBA
7.3 XUMHUUYECKHE PEaKIun
8 YMeHnue onpeaensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKIX AJIEMEHTOB, 3aps]] HOHA
8.2 BUJ] XUMUYECKOU CBSI3U M THUI KPUCTALIUYECKON CTPYKTYPBhI B COCTMHEHUSAX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHune XapakTepu30BaTh PU3HUECKUE U XUMUYECKUE CBOMCTBA:
91 MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpadwur, amMas, KpeMHHIA, a30T,
' dbocdop, cepa, XI0p, HATPHA, KAJIUH, MarHUH, KaJIbIIUH, ATFOMUHUHI, )KEJIe30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ HMX BOJHBIX pPAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJI, OKCHABI M TUAPOKCHABI MeTaiwioB [-IIA rpymm,
9.2 amomunus, meau (1), nuuka, xenesza (II m III), oxcumer yrmeponma (II u 1V),
kpemuus (IV), azora u dochopa (II1 u V), cepwt (IV u VI), ceprucras, cepHas,
a30THCTas, a30THas, (hochopHas, yroiabHas, KpeMHUEBAsK KUCIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
9.3 cocTaBa M CTPOEHUS, NMPUMEHEHHE BEUIECTB B 3aBUCHMOCTH OT HUX CBOMCTB,
BO3MO>KHOCTh ITPOTEKAHUS XUMHUUECKUX MPEBPAICHUIN B PA3TUYHBIX YCIOBHUSIX
10 YMeHHEe COCTaBIATh MOJICKYJIIPHBIC U HIOHHBIC YPAaBHEHUS PEAKIIHi, B TOM YHCIIE:
10.1 peaximii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
103 WUTIOCTPUPYIOIIUX ~ XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB  (TPYIIN)
' HEOPraHWYECKUX BEUIECTB
10.4 MOATBEPIKIAIOIINX TEHETHUECKYI0 B3aUMOCBSI3b MKy HUMH
11 YMeHue BIYUCIATh (IPOBOIUTH PACUETHI):
11 OTHOCUTEIHFHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
' XUMHUYECKOT'0 JIEMEHTa B COEIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB
114 M0 YPaBHEHUSM XUMHUYECKHUX PEaKIUi U HAXOAUTh KOJIMYECTBO BEUIECTBA, 0OBEM
' 1 Maccy peareHTOB WM MPOJYKTOB peakuu
12 Bianenue (3HaHue OCHOB):
101 OCHOBHBIMM METOJIaMH HAy4YHOTO TO3HaHUS (HAONIOAEHHE, W3MEpEeHHE,

OKCIICPUMCHT, MO)IeJ'II/IpOBaHI/Ie) IMPHU U3YUCHHUH BCIICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;




yMeHHe chopMyarpoBaTh NPoOIEMy U IPEUIOKUTD ITyTH €€ peLIeHUs

122 O0e3omacHOM PabOTHI C XMUMHYECKUMHU BEIIECTBAMH, XUMHYECKOW IOCYION U
nabopaTopHBIM 000pyI0OBaHHEM

mpaBwJIaMd  0€30MacHOr0 OOpamieHus € BEHIECTBAMH, WCIOIb3yEMBIMU B
MOBCETHEBHOM JKMU3HU, TPABUIIAMU TIOBEJICHUS B LIEIISAX cOEPEKEHUS 30POBbs U

12.3 OKpY>Kalolllel MPUPOIHON cpeibl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3IAEHCTBUSA
Ha JKMBBIE OpPraHU3Mbl OIpPEAETIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U

IpeaAOTBPALICHHA UX BPECAHOTO BO3H€ﬁCTBHﬂ

13 Hamuune MPAaKTUYCCKUX HABBIKOB IJIAHUPOBAHWA U OCYHICCTBJICHUA CICAYIOIIUX
XUMHUYCCKUX OKCIICPUMCHTOB!

U3y4YeHHEe U OIMCaHHWe (PU3UUECKUX CBOMCTB BEILECTB; O3HAKOMJICHHE C
13.1 (U3NIECKUMU ¥ XUMUYECKUMU SIBICHUSIMHE; OTIBITHI, HIUTIOCTPUPYIOLIHE PU3HAKA

IPOTCKAHUA XUMHUUYCCKUX peaKI_[I/Iﬁ

13.2 M3y4YEeHHE CIIOCOOOB pa3ziesieHus: cMecei

MOJIYUYCHHEC KUCIIOpoda W HU3Y4YCHHUE CTo CBOI\/JICTB; MOJIyUYCHHUEC BOJOpOJaa U
13.3 HU3YYCHUC €TI0 CBOI>’ICTB; IMMOJIYYCHHUEC YTJICKUCIIOIO ra3a U U3YUYCHHEC Cro CBOﬁCTB;

MOJIYUYCHHNEC aMMHAaKa U U3YUYCHUC €TO CBOICTB

134 MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MacCOBOM J0JIEM pPacTBOPEHHOTO
BelIeCTBa

135 NPUMEHEHHE HHAMKATOPOB (JaKMyca, METWIOpawxa W (eHoJdTanenHa) ais
OTIpeIeNIEHUS XapaKTepa Cpeabl B paCTBOPax KUCJIOT U MIET0YeH

HCCIIEA0BAHUE U ONMCAHUE CBOKMCTB HEOPTAaHMUYECKUX BEIECTB PA3JINYHBIX KIIACCOB;
MU3y4YeHUE B3aMMOJEHUCTBHUS KHUCIOT C METaJUlaMH, OKCHIaMH METaJUIOB,
13.6 pacTBOPUMBIMM W HEPACTBOPUMBIMU  OCHOBAHUSIMH, COJISIMH; ITOJIyYEHHE
HEpPaCTBOPUMBIX OCHOBAHMI; BBITECHEHUE OJHOIO METalljla APYTUMM M3 pacTBopa

coJy; uccieaoBaHue aMm(GOTEPHBIX CBOMCTB THPOKCUIOB ATFOMUHUS U [ITHKA

peHICHUC  OKCICPUMCHTAJIBHBIX 3ala4 110 TEMaM: «OCHOBHBIE  KJIACCHI
13.7 HCOPTraHNYCCKUX COGHHHGHHﬁ)); <<3J'I€KTpOJ'II/ITI/I‘~IGCKa$I JUucconuanus,
«Baxneime HeMeTaIbl M HUX COCAUHCHUS», «Baxnenue MeTallbl U HUX

COEIIMHEHUS

XUMUYECKHE IKCIIEPUMEHTHI, WITIOCTPUPYIOIINE TPU3HAKY IPOTEKaHUS PEAKIIUN
HMOHHOT'O O6MeHa; KauCCTBCHHBIC PCAKIHMU Ha MNPUCYTCTBYIOIIUMC B BOJHBIX
13.8 pacTBopax HOHBL: XJOpHI-, OpomMua-, Hoaun-, cyibdar-, dpocdar-, kapOoHaT-,
CUJIMKAT-aHUOHBI, THJIPOKCUA-MOHBI, KATHOHBI aMMOHMS, MAarHus, KajibLus,

amIOMUHUS, kKenesa (2+) u xenesa (3+), meau (2+), HMHKA

14 VYmMmenue:




MPEJICTaBIATh PE3yJIbTAaThl AKCIEPUMEHTAa B (OpPME BBIBOJOB, J10KA3aTEIbCTB,

14.1

rpaduKOB U TaOJIUIL ¥ BBISBIATH SIMIIUPUYECKHE 3aKOHOMEPHOCTH

yCTaHABJIMBATh CBS3H MEX]y PEabHO HAOII0IaeMBIMI XUMUYECKIMH SBJICHUSMHU
14.2 U TpOIecCaMi, MPOUCXOMAIIMMH B MakKpo- U MUKPOMHpE, OOBIACHATH MPUYUHBI

MHOT000pa3usl BELeCTB

INEPEYEHD 2JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHN

Kon IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS
1 [TepBOoHa4aNIbHBIE XUMUYECKHUE TOHSITHS
1.1 Uwucteie BemecTBa U cMecr. CriocoObI pa3aenieHus cMecei
1 ATOMBI M MOJIEKYJIbl. XUMUYECKHE 371€MEHTHI. CUMBOJIBI XUMHUUECKHX 3J1eMeHTOB. [IpocTrie
' Y CJIO’KHBIE BEILIECTBA.
1.3 Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIeMEHTOB. CTeNeHb OKUCICHHS
L4 3aKOH IOCTOSIHCTBA cocTaBa BewlecTB. OTHOcHTeNnbHAass aToOMHasg Mmacca. OTHOcUTENbHas
' MoJIeKyJIsipHas Macca. MaccoBast 1011 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUH
15 KomuuectBo BemiectBa. Moab. MomnsipHast mMacca. MouspHblii 00b€M ra3oB. B3aumocssizp
' KOJINYECTBA, MACChl U YKCIIa CTPYKTYPHBIX €IMHULL BEIIECTBA
L6 dusnyeckue M XUMHUYECKHE SBJICHMs. XUMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
' COXPAaHEHHUs MacChl BELIECTB. XUMUYECKUE YPaBHEHHS
Ilepuognueckuit 3axkoH u Ilepuogumueckas cucrema XuUMHYEeCKUX dnemeHtosB .M.
2
MenneneeBa. CTpoeHHe aTOMOB
[lepnonnueckuit  3akoH. Ilepmoguueckas cucrema XHMHYECKHMX dnemeHToB J[.M.
2.1 Menpeneesa. [lepuoael u rpynnel. @u3nueckuil CMBICT MOPAIKOBOTO HOMEpPA, HOMEPOB
IIEPUOAA U TPYIIIBI DJIEMEHTA
Crpoenue atomoB. CocTaB aTOMHBIX szep. M3oTonsl. DnexkTponsl. CTpoeHHE SJIEKTPOHHBIX
2.2 o0osyoyek aToMoB mepBbIX 20 xuMuueckux sneMeHTOB Ilepuoanueckoit cuctemsr [I.U.
Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB,
53 Kanus, Kaiablus (paguyca aTOMOB, AJIEKTPOOTPHULIATEIBHOCTH, METANIMYECKUX U
' HEMETAJUTMYECKUX CBOWCTB) M UX COSAMHEHUN B COOTBETCTBUHU C MOJIO)KEHUEM DJIEMEHTOB B
[leproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB
3 CrpoeHue BeuiecTBa




3.1

Xumuyeckas CBSI3b. Kosanenrnas (monsipHas u HEMoJIsipHast) CBSI3b.

3H€KTpOOTpI/II_[aT€JIBHOCTB XUMHUYECKHNX 3JIeMeHTOB. MoHHas cBA3b. MeTamueckas CBI3hb

3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAsl, WOHHAs, METaJUIMYECKasi), 3aBHUCHUMOCThb

CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peHIéTKI/I Hn BUJa XHUMHYECKOH CBI3H

Baxwneimme IpEACTAaBUTCIIN HECOPraHNMYCCKUX BCHICCTB. Hemeramnel u ux COCAUHECHUA.

Mertamisl 1 uxX COCAUHCHUA

4.1

Knaccupukanmss u  HOMEHKJIATypa  HEOPraHUYECKHUX COCIMHECHMM: OKCHU0B
(conmeoOpa3syromuye: OCHOBHBIC, KHCJIOTHBIE, aMQOTEepHbIE) H HecojeoOpasyroue;
OCHOBaHUH (LIEIOYM M HEPACTBOPUMBIE OCHOBAaHUS); KUCIOT (KHUCIOPOJICOJEpXKallhe Hu

OECKUCIOPOAHbBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KUCIBIX )

4.2

4.3

44

Ou3nuecKkue W XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOJA, XJIOpa,
KHCIIOPOA, Cepbl, a30Ta, Ghocdopa, yriaeposa, KpeMHHUs

dusruecKkue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JINTHUS, HATPUS, KIS,
Marb"ys 1 KajJlblus, aJIIOMUHUSA, JKCJIE3a. 3HeKTpOXHMH‘I€CKHfI paa HaHp?DKCHI/Iﬁ METAJIJIOB
dusnueckue u XUMHUYCCKUEC CBOIICTBa BOOOPOJHBIX COGI[I/IHCHI/Ifl HCEMCTAJIJIOB.

XJIopoBoaopoaa, CCpoBOaAOPOaa, aMMHUAKaA

4.5

4.6

dusnueckre 1 XMMUYECKHE CBOMCTBA OKCHI0B HeMeTaiuioB: cephl (IV, VI), azora(ll, IV, V),
dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [TonydeHrne oKkCHI0B HEMETAIIIIOB
Xumnueckue cBoiicTBa okcuoB: MetaiwioB [A—IIIA rpynn, nunaka, meau(1l) u sxeneza(ll, III).

HonyquI/Ie OKCHJO0B ME€TAJIII0B

4.7

4.8

XHUMHYECKHE CBOMCTBA OCHOBAHUU U aM(bOTepHBIX THAPOKCHUIOB (Ha MpuMepe rUAPOKCUI0B

AIIOMHUHMSL, XKele3a, HuHKa). [lonydyeHre ocHOBaHUN U aMPOTEPHBIX THAPOKCHIOB
OO0me XMMUYECKHe CBOMCTBAa KHUCIOT: XJOPOBOJOPOJIHON, CEPOBOJOPOJHOM, CEPHHUCTOM,
CepHOH, a30THOU, (ochopHOH, KpeMHUEBOU, yroabHOW. OcoObIe XMMHUYECKHUE CBOWCTBA

KOHILICHTPUPOBAHHOM CEPHOM M a30THOU KUCIOT. [loyuenne kucinor

4.9

OO6mue xuMHuYecKue cBoiicTBa cpenuux conei. [lomyuenue coneit

4.10

HOJ’Iy‘ICHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOJAa, KUCIIOpOJdd, aMMHUaKa, YIJICKHUCJIIOTO Ira3a

B JabopaTopuu

4.11

[Tomyuenne aMMuaka, CEpHOM M a30THOM KHCIOT B MpOMbIIUIEHHOCTH. OOmIue crnocoos!

MMOJIy4YCHHA MCTAJIJIOB

4.12

I'enetnueckas CBA3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX CO€UHEHUI

XHUMUYECKHUE pcaKknun

5.1

Knaccnq)mcaum[ XHUMHUYCCKUX peaKHI/Iﬁ IO pa3jIMYHbBIM IIpHU3HaKaM: IO 4YHCIIy U COCTaBYy
YHaCTBYIOIIUX B PCEAaKIHMU BCUICCTB, IO TCIIJIOBOMY 3(p(1)eKTy, IO M3MEHEHHIO CTEIICHEeH

OKHCJIECHHNS XUMHYECCKUX JJIEMCEHTOB

5.2

TeroBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXHMUYECKHUE YpaBHEHHUS. OK30- H




SHAOTEPMUYECKUE peakUU. TepMoXuMUYecKue ypaBHEHHUS

OKUCINTEIIFHOBOCCTAHOBUTEILHEIC pEaKkuun. OKuCIUTEIH M BOCCTAaHOBHUTEIIH. Hpoueccm

53 OKHCJICHHS M BOCCTAaHOBJICHHS. DIEKTPOHHBIM OajlaHC OKHUCIMTEIbHOBOCCTAHOBUTEIHHON
peaxkuu
54 Teopus 3JIEKTPOIUTHYECKON auccoumanuv. KaTHOHBI, aHUOHBL. DJEKTPOJIUTHl U
' HEeRIEKTPoauThl. CHiIbHBIE U cl1a0ble 3JEKTPOIUTHI. CTENEeHb JUCCOLAluU
55 Peaknmu moHHOTO OOMEHA. YCIIOBUSI MPOTEKAHHS PEAKIMH MOHHOTO OOMEHa, MOJHBIC U
' COKpaIIEHHBIC HOHHBIE YPABHEHUS PEaKIUil
6 XuMuUs 1 OKpy’Karolas cpeaa
BemectBa u MaTepuansl B IIOBCEAHEBHOM JKHM3HM 4YelloBeKa. be3omacHoe HCIojib30BaHUE
6.1 BEIIECTB U XMMHUECKUX peakluii B tabopaTopuu u ObITy. [IepBasi HOMOIIb MPH XUMHUYECKHX
0’KOTaX U OTPABJICHUSIX
XUMHUYECKOE 3arpsA3HEHHE OKpYXKarolled cpelbl (KUCIOTHBIE 0K, 3arpsi3HEHUE I10YBbI
62 BO3lyXxa M BOJOEMOB), CIOCOOBI ero mpenorBpamieHus IlpenenpHass gomycTUMas
' koHueHTpauuss BeulectB (IIJIK). Ponp xumumM B pemieHMM 3KOJOTMYECKHX MpPOOJIeM.
Ycunenue napHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIIOS
[Ipumenenue cepbl, azora, ¢docdopa, yriepoga, KpeMHHS W UX COEIAUHEHUH B OBITY,
63 MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. lIprMeHeHue MeTamioB M CIUIaBOE
' (ctanb, 4yryH, NIOpATIOMUHHM, OpoH3a) B OBITY M MPOMBIILIEHHOCTH HX COEAMHEHUU.
[TonsiTue 0 KOPPO3UK METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UU
64 [IpuponHbie UCTOYHUKH YTIAEBOAOPOAOB (Yroyib, MPUPOIHBIN Ta3, HEDTh), MPOAYKTHI UX
. nepepaboTku (0€H3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH
[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUAX yriiepoaa (MeTar
6.5 9TaH, ATWJIEH, aleTWIEH, 3TaHoJI, INIMIIEPUH, YKCycHas kuciora). [lonstue o Ouonoruuec
Ba)XHBIX BEILIECTBAX: KUPaxX, OeKax, yriaeBoJaXx — M UX POJIM B )KU3HHU UeIOBeKa
7 Pacuérnr:
7.1 1o popMysiaM XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MacCoBOM) AOTU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XNUMHYECKUM YPaBHEHUSIM
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YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

 Xumusa: 8-i kiacc: 0a30BBI YpOBEHb: Y4YEOHUK; 5-¢ u3gaHue, nepepadoTaHHOE
[Ma6puensn O.C., Octpoymos U.T'., CnagkoB C.A. AkunonepHoe o6mectBo «M3narenscTBo
«IIpocsemienue»
* Xumus: 9-i kmacc: 0a30BbIi ypOBEHb: YYEOHMK; S5-€ H3AaHME, IepepadOTaHHOEe
[Mabpuensn O.C., OctpoymoB N.I'., CnagkoB C.A. AkinoHepHoe o61iecTBo «M3narenbcTBo
«ITpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://edsoo.ru/metodicheskie-materialy/

HHUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbBI U PECYPCbI CETH
NHTEPHET

https://myschool.edu.ru/
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