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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHHM Ha YpOBHE OCHOBHOIO o00ImIiero oOpa3oBaHHUS COCTaBlIeHa HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOH NpPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeactaBieHHbx B PI'OC OO0, a Ttakke Ha OCHOBE (eaepalbHONM padodeil MporpamMmsl
BOCIIMTAHMS U C Y4ETOM KOHLENLUHU MPENoJaBaHus ydyeOHOro mpeamera «XuMmus» B o0pa3oBaTeNbHBIX
opranu3zanusax Poccuiickoit denepanuu.

[Iporpamma 1mo XuMuM Aa€T MPEACTABICHUE O LENAX, 00mel crparernd oOydeHus, BOCOUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOro IMpenMeTa, YCTaHaBIMBAaeT 00s3aTelIbHOE IMPEIMETHOE
coJiepyKaHue, IPEeyCMaTPUBAET PACIIPENEIEHHE €T0 10 KJlaccaM U CTPYKTYPUPOBAHUE 110 pa3jieiaM U TeMam
[IPOrpaMMbl 10 XUMHH, OINpPEAENSIeT KOJWYECTBEHHbIE M KAYECTBEHHBIE XAPAKTEPUCTUKHU COJEp KAHMS,
PEKOMEHIYEMYIO [TOCIEA0BATEILHOCTD U3YUEHUS XUMHH C YIETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€, JIOTUKH y4eOHOT0 MpoLiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarouXCs, OMpeesieT BO3MOKHOCTH
npeaMeTa s pealin3aluu TpeOoBaHMi K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUA, a Takke TpeOOBaHUM K pe3yiabTaTaM OOy4YeHMs] XMMHH Ha
YpOBHE 1iefiell M3y4yeHUs MpeAMEeTa M OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEJIbHOM JESITENbHOCTU
00y4aroIerocs Mo OCBOCHUIO YUeOHOTO CO/IepIKaAHMUS.

3HaHWE XUMHH CIY)KUT OCHOBOW it (OPMHPOBAHUS MHPOBO33PEHHS OOYUYaIOMIErocs, €ro
MPEJICTABICHU O MaTepuaibHOM EAMHCTBE MHpPA, BAXKHYIO pPOJb HUrparoT (opMUpYEMbIe XUMUEH
IIPEJICTABICHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU M 00 3BOJIIOLUU BELIECTB B IPUPOJE, O MYTIX PELICHUS
rII00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOU, MUIIEBON U
HKOJIOTUYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET pean3aii BO3MOKHOCTEH JIJIsl CaMOPa3BUTHA H (JOPMHUPOBAHUS KYJIBTYPBI TIMYHOCTH,
e€ o01el U GyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (YOpPMUPOBAHKE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUJarOMXCsl, HABBIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOW JIeATENIbHOCTH, JKCHEPUMEHTANIbHBIX M HCCIEOBATEIbCKUX YMEHMI,
HEO0OXOIMMBIX KaK B ITOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATbHON JeSITEbHOCTH;

3HaKOMHUT CO CHEIU(PHUKONH HAayYyHOI'O MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI LI€JIOCTHOIO B3IJsja Ha
€IMHCTBO NMPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUHN €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH 00Y4YarOLINXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K E€CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOTMUYECKOE 00pazoBaHue 00yUyaromuXCsl.

JlanHble HampaBlIeHUs] B O0YYEHUH XUMHUU 00ECTICUUBAIOTCS CIENM(PUKON COAEpKaHUS YUEOHOTO
npeaMeTa, KOTOPbIM SBJISETCS MeAarorMyecky aJanTHPOBAHHBIM OTpaKeHHeM 0a30BOIl HaAyKW XMMHHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOIO 0OLIEro o00pa3oBaHMsS OpPUEHTHPOBAH HA OCBOEHHUE
00y4arolMMUCS CUCTEMBI IEpBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPTaHUYECKONW XMMHU U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBIX TIOHSITHI OPraHMYECKON XUMHUH.

CtpykTypa conepkaHus MPOrpaMMBbl 0 XUMHUU ¢(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOX0/a K €€
n3ydyeHnto. CoJliepkaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI TIOHATUNA O XUMHUYEeCKO peakuuu. OOe 3T CUCTEMBbI CTPYKTYPHO OPTraHHW30BaHbI MO MPUHIIUITY
MIOCJIE0BATEIBHOTO PA3BUTHS 3HAHNI HA OCHOBE TEOPETUUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMHH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBIEHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.

Teopernueckre 3HaHHUS pacCMaTPUBAIOTCS Ha OCHOBE SMITMPUYECKH MOJTYYEHHBIX M OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO YPOBHS K IPYTOMY, BBIIIOJIHSSA (QYHKIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHHS W TOJYyYEHHUS
M3Y4aeMbIX BEILECTB.

OcBoeHHe MporpamMmbl MO XMMHUHU CIOCOOCTBYET (POPMHPOBAHUIO NMPEACTABICHUS O XUMHUYECKOMN
COCTABJISIIOLIEH HAYYHOM KApTHUHBI MHUPA B JIOTUKE €€ CUCTEMHOHN NPUPOJBI, LIEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAHMIO U METOJaM ITO3HAHMS B HayKe. V3yueHrne XUMUH POUCXOIUT C IPUBJICYEHUEM 3HAHUN
U3 paHee U3yYeHHBIX yU4eOHBIX mpeameToB: «Okpyxkaroumii Mupy», «buonorus. 5—7 kmacce» u «dusuka. 7
KJIace».



[Tpu u3y4eHUn XUMHH MPOUCXOAUT (POpMUpPOBaHNE 3HAHHI OCHOB XMMHUYECKON HAyKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTHUECKON NESTEIbHOCTH YeJIOBEeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHL. 3a7aua yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XHMHUECKUX 3HAHUIN
— BaXHEWMMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETHUECKUX IIOJIOKEHUH, IOCTYIMHBIX OOO0OILICHUI
MHPOBO33PEHUYECKOI0 XapakTepa, fA3blka HAyKH, B NPUOOLIEHUMM K HAyYHbIM METOAAM IO3HAHUA IIPU
M3YYCHHUHU BEILECTB U XUMUYECKUX peakluid, B JOPMUPOBAHUU U PA3BUTUU MO3HABATEIILHBIX YMEHUH U UX
NPUMEHEHUH B y4eOHO-TI03HABATEIbHON M Yy4eOHO-HCCIIEeI0BATEIbCKON IEATEIbHOCTH, OCBOCHUHU TPABUII
6e301macHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipu u3y4yeHun XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS BaXHOE 3HAYEHHE MPHOOpENnH
TaKHe LU, KaK:

— (QopMupoBaHHE HHTEIUIEKTYaJbHO pPAa3BUTOH JIMYHOCTH, TOTOBOW K CaMOOOpa3oOBaHMIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbBHOMY TMPUHATHIO PEUICHHM, CHocoOHON amanTupoBaThcsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAIPaBJIEHHOCTb O0YYEeHHs Ha CHCTEMaTHYeCcKoe MPUOOIIEeHHE 00YJarOIIHUXCS K CAMOCTOATEIbHON
MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (OPMHUPYIOUIMM MOTHBAIMIO U PAa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrieueHne YCIOBUM, CITIOCOOCTBYIOIIUX MPHOOPETECHUIO 00YJAFOIIUMUCS ONBITa Pa3HOOOPa3HOU
JeSITeIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl PA3JIMYHBIX BUJIOB IE€ATEIbHOCTH;

— (opmupoBanue o0l (YHKIHMOHATHHOW U €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCIE
YMEHHUM OOBACHATH U OLEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpa, UCIOJIb3Ysl 3HAHUS U ONBIT, OJIYyYEHHbIE
IpU M3yYEeHUH XHUMHUHU, TMPUMEHSTh MX NPU PEIICHUH MPoOJieM B MOBCEAHEBHOW XU3HU U TPYAOBOM
NeSITENIbHOCTH;

— (¢dopmupoBanre y oOydalOmUXCS TYMaHUCTHMYECKUX OTHOIICHWN, TOHMMAaHHUs LIEHHOCTU
XUMHAYECKUX 3HAHWHA Ui BBIPAOOTKH AKOJOTHUYECKH IIETIECOO0Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM
JESATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 37J0POBbS M OKPYKAIOUIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIIMU K 00YUEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHMsI  OOIIEYESIOBEUECKMX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BBIOOpY mpoduias u
HaIpPaBJIEHHOCTH JaJIbHEHIIETO 00yUYeHUSI.

OO11ee 4yncio yacoB, OTBEIEHHBIX JJIS H3YYEHUS] XMMHUU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus,
coctapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Heziento), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).

COILEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Poib XMMHHM B JKM3HH 4e€lOBEKa. XUMHS B CHCTEME HayK. Tena W BEHIECTBA.
du3nuecKkre CBOMCTBA BEIIECTB. ArperarHoe cocTostHue BemiecTB. [loHaTHe 0 MeTO1ax MO3HAHUS B XUMUHU.
UucTteie BemecTBa u cMecH. CIocOOBI pa3/ieNieHUs: CMECeH.

ATOMBI U MOJEKYIbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMUYECKUX 3JeMeHTOB. [IpocTsie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuueckasi popmyna. BaneHTHOCT aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemectB. OTHOcuUTeNnbHass aroMHas wmacca. OTHOCHTENbHAsT MOJIGKYJsSpHas wmacca. MaccoBasi J0Jis
XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MoisipHass macca. B3auMOCBSI3b  KOJIMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacd€Trl mo hopMyliaM XMMHUYECKUX COSTUHEHHIA.

dusznueckue W XUMUUYECKHE SIBJICHUS. XUMHUYECKas peakius U e€ NMpHU3HaKu. 3aKOH COXpPaHEHUS
Macchl BeMIeCTB. XHUMHYeckne ypaBHeHUs. Kiaccupukanus XUMHUECKUX peakuuil (CoenuHeHus,
pasnoKeHus, 3aMeleHns, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCY10i1, MpaBuiaMu paboThl B 1a00paTOpuu U MprUEMaMu 0OpaIIeHus ¢
nabopaTopHBIM 000PYyIOBAaHUEM, U3YUCHHE U OMHCaHUE (QU3MUYECKUX CBOWCTB 00Pa3I[0OB HEOPTaHUUIECKHIX
BelIeCTB, HAOII0eHHE (PU3NYECKUX (TIJIaBICHUE BOCKA, TasHUE JIb/1a, pACTHPAHUE caxapa B CTYIKE, KUIIEHUE
Y KOH/ICHCALIMS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAJTIMBAHUE METHOUM TPOBOJIOKH, B3aUMO/ICICTBIE
Mela ¢ KUCJIOTOW) SIBJCHWM, HAOMIOJeHHE W ONUCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakIuil
(paznmoskeHue caxapa, B3auMOJICHCTBUE CEPHOIM KUCIIOTHI C XJTIOPUAOM Oapusi, pa3iokKeHHE TUAPOKCUIA MEIH



(I1) mpu HarpeBaHuM, B3aUMOJICHCTBHE XkKele3a ¢ pactBopoM conu e (1), u3ydenue crnocoOoB pa3aeneHust
CMeceii: ¢ MOMOIIbI0 MarHuTa, QUJILTPOBAHKE, BhIMIApUBAHUE, TUCTUILIALUS, XpoMaTtorpadus, IpoBeIeHIe
OYMCTKH TIOBApPEHHOMU COJIM, HAOII0IEHUE U OITMCaHKE PE3YyIbTaTOB MPOBEICHHS OIbITA, UIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHUE MOJIETIC MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaHeiimue npeacraBuTe/ M HEOPraHNYeCKMX BelleCcTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — aneMeHT u npocroe BeniectBo. Haxoxaenue
KHCIIOpOJIa B TIpHUpoJie, PU3NYECKUE U XUMUYIECKUe cBOWCTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kucnopoa. CriocoObl MOTYYEHHs KMCIIOPOa B JIa0OpaTOPUU U IPOMBINIIEHHOCTH. KpyroBopoT kuciaopoaa
B ipupoze. O30H — ajutoTponHas MOAU(UKAILUSA KUCIOPOIa.

TennoBoii 3pPexT XUMHUECKON peakiii, TePMOXUMUYECKIE YPABHEHUS, SK30- U SHIOTEPMHUUECKUE
peakimu. TOIUIMBO: yroib U MeTaH. 3arpsi3HeHNe BO3yXa, YCHIICHHE MapHUKOBOTO 3¢ dekra, paspymieHue
030HOBOT'O CJIOSI.

Bomopon — smemeHT M mpoctoe BemecTBo. Haxoxaenue Bozopoaa B mpupoje, (usndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTs! u comu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa Boabl. Bona kak pactBoputens. PacTtBopbl. HachlllieHHbIE 1 HEHACHIIICHHBIE
pactBopbl. PacTBOpMMOCTB BEIECTB B BoJie. MaccoBas 10J1s1 BEUIECTBA B paCTBOpe. XMMHUUYECKHUE CBOMCTBA
BoAbl. OcHoBaHuA. Poib pacTBOpOB B HPHUPOAE U B KU3HU 4YelloBeKa. KpyroBopoT BOIbI B MPHUPOJE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYHMCTKA IPUPOJHBIX BOJ.

Knaccubukanus  Heopranmyeckux  coenuHeHuit.  Oxcuapl.  Kimaccudukanuss — OKCHAOB:
coseoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U HecoseoOpa3yromue. HomeHkiaTtypa oKcuioB.
PuznuecKre U XMMUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcHioB.

OcnoBanust. Knaccuukanusi ocHOBaHWI: IIENOYM M HEPACTBOPUMBIE OCHOBaHHWs. HomeHkiaTypa
ocHoBaHMi. DU3nyecKue U XMMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyuenue ocHOBaHMiA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. @usndeckue U1 XMMHUECKHE CBOMCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucmior.

Comnu. Homenkunarypa cosneil. @uznueckrue U XxuMudeckue cpoiictpa coseil. [lomyuenue conen.

I'enernueckas CBA3b MEXAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpe/eieHUe COJEpKaHWsl KHUCIIOpoJia B BO3JyXe, TIOJIy4eHHE, COoOMpaHue,
pacrno3HaBaHHE U U3y4Y€HUE CBOMCTB KHCIOpPO/1a, Ha0JI0IeHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
YCJIOBHS BO3HHMKHOBEHMS M TpPEKpallleHHs TropeHus (mokapa), 03HaKOMJIEHHE ¢ oOpa3laMH OKCHAOB U
OMHCAaHUE UX CBOWCTB, MOJyY€HHE, COOMpaHue, paclio3HaBaHUE U W3yYeHHEe CBOMCTB BOJOpoaa (TOpeHHE),
B3anMoJieiicteie Boaoponga ¢ okcugom wMeau (Il) (Bo3MOXKHO HCMONb30BaHHE BUICOMATEPHUATIOB),
HabJt0/1eHne 00pa31loB BELECTB KOJIMUYECTBOM | MOJIb, HCCIIEI0BaHUE OCOOEHHOCTEN PaCTBOPEHUS BELIECTB
C pPa3IMYHOM pPACTBOPUMOCTBIO, IPHUTOTOBIEHHE PACTBOPOB C OINPEAEIEHHOW MAacCOBOM AOJEH
pacTBOPEHHOIO BEUIECTBAa, B3aMMOJEICTBHE BOJbl C METaUIaMHM (HaTpUeM M KalbliueM) (BO3MOXHO
UCMOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIEAOBAaHHE 00pa3lOB HEOPraHHYECKUX BEILIECTB pPAa3IMYHbBIX
KJIaCCOB, HAOJIOJEHNE W3MEHEHUsS OKPACKH WHIMKATOPOB B pacTBOpax KHCJIOT M HIeNoued, U3ydyeHHe
B3auMojieiictBus okcuga Meau (ll) ¢ pacTBopoM cepHOl KHMCIOTBI, KHCIOT C METaUlaMH, peaKIui
HEUTpaau3aluy, MOJydeHUE HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETaula JPYruM U3
pacTBopa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7ady Mo Teme «BakHelne Kiacchl HEOPraHWYECKHX
COCIMHEHUI.

Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux daemMenToB /. M. Menaeneesa.
Crpoenne atoMoB. XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIU

[lepBble MONBITKY KIacCU(DUKALMU XUMUYECKUX 3JIeMeHTOB. [IoHATHE 0 rpynnax CXOAHBIX HJIEMEHTOB
(11e0YHbIE U IIETIOYHO3EMENbHBIE METaJIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT
amM(oTepHbIe OKCUJIBI U THAPOKCH/IBI.

[Tepuonuueckuii 3akoH. llepmoamyeckas cucrtema xumuueckux snemeHTtoB [[. M. Menneneesa.
Kopotkomnepuonnas u juHHonepuoanas popmsl Ileproauueckoil cuCTeMbl XUMUYECKHX dieMeHToB /1. U.
Menaeneea. [lepuoast u rpynmnbl. PU3UUECKUN CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIIbI
JJIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHUE 3JIEKTPOHHBIX 000104YeK
aTOMOB IepBbIX 20 xuMHuueckux 1eMeHToB Ilepuoanueckoii cucremsl J1. V1. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoaunueckoii cucreme . 1. Menneneena.



3aKOHOMEPHOCTH HW3MEHEHHUs paadyca aTOMOB XHWMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOIAM.

3nauenue llepuonumueckoro 3akona u Ilepuonuueckoi cCHUCTEMBl XUMHUYECKHMX 3JIEMEHTOB ISt
pa3BuUTHs HayKu U npakTuku. [. . MeHneneeB — yu€HbIU U rpak JaHUH.

Xumunueckasi cBsi3b. KoBasieHTHast (mossipHasi M HEMOJIApHAsi) CBS3b. DJIEKTPOOTPHULIATEIBLHOCTH
XUMHUYECKUX JIEeMEHTOB. MIOHHas CBA3b.

Crenennp oxucieHusi. OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHBIE peakuuu. [Iporiecchl OKHUCIEHUS W
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THUAPOKCHUAA IMHKA C
pacTBOpaM KHCJIOT WU LIEJIOYEH, MPOBEAEHUE OIBITOB, WJUIIOCTPUPYIOIIMX IPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakuu pa3ioKeHus, COSTUHEHHS).

Mesicnpeomemmuwie ceasu

Peanuzanus mMexXnpeIMETHBIX CBSI3€d NPU HU3YYEHHH XMMHUHU B 8 KJlacce OCYIIECTBIISIETCS 4Yepes
MCIIOJIb30BaHNE KaK OONIMX €CTECTBEHHO-HAYUYHBIX MOHSITHHA, TaK W IMOHSATHH, SBISIFOIIUXCS CUCTECMHBIMU
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mmue ecTecTBEHHO-HAYYHBIC MMOHSATHUS: HAYYHBIH (aKT, TUTIOTE3a, TCOPHS, 3aKOH, aHAJIN3, CHHTE3,
KiaccuuKanus, MNEepUOAUYHOCTb, HAONIOIEHUE, SKCIEPUMEHT, MOJICIHPOBAHUE, H3MEpPEHUE, MOJEIb,
SIBJICHUE.

®duznka: MaTepusi, aToM, 3JEKTPOH, POTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbl, PaJIlOaKTUBHOCTD,
MOJICKYJIa, AJICKTPUYECKUU 3apsll, BELIECTBO, TEJO, OO0BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Tas,
(bu3nyecKre BeIMYNHBI, €AMHULIBI H3MEPEHUS, KOCMOC, TIaHeThl, 3BE3/1b1, COIHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpacdus: atmocdepa, runpochepa, MUHEpPaIbl, TOPHBIE TOPOIbL, TOJE3HbIE HCKOMIaeMbIe, TOILIHBO,
BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo 1 Xummnueckasi peakuus

[lepuonnueckuii 3akoH. llepumommueckas cucrema xumudeckux snemMeHtoB /[[. M. Menneneesa.
Ctpoenue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHHM CBOWCTB XHUMHUYECKHUX DJIEMEHTOB TIEPBBIX TPEX
MIEPUOJIOB, KaJusl, KaJblUs U UX COEIMHEHUI B COOTBETCTBUU C MOJOKEHHEM 31eMeHTOB B [lepuoauyeckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIMXCA K Pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX COCIMHEHUHN, TEHETUYECKasl CBA3b HEOPTaHMYECKUX
BEILIECTB.

Knaccudukanmss XUMHUYECKHUX peakIHii MO pa3Ju4yHbIM Tpu3Hakam (10 YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(D(eKTy, M0 H3MEHEHUIO CTENeHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB, MO OOpAaTHMOCTH, TO YYAaCTHIO Karaju3aTopa). DK30- M JHIAOTEPMHUYECKHE
peaKkiu, TePMOXUMHUYECKUE YPABHEHHUSL.

[TonsiTue o ckopocTn XuMHYeCcKo peakuuu. [ToHsITHE 00 0OPAaTUMBIX U HEOOPATUMBIX XUMHYECKUX
peakuusax. IloHsTHE O TOMOT€HHBIX W TeTeporeHHbIX peakuusx. Ilonstue o karanuze. IlonsTue o
XMMHYECKOM paBHOBECHHM. DaKTOpbI, BIHSIOINIME HA CKOPOCTh XMMHUYECKOW pEaKIUU M TOJOKEHUE
XMMHYECKOIO0 PaBHOBECHS.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc OKHCJIMTEIBHO-
BOCCTAHOBUTENbHON peakunu. CocTaBieHUE YpaBHEHUM OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
WCIIOJIb30BaHUEM METO/Ia JJIEKTPOHHOTO OayiaHca.

Teopus 3MEKTPONUTHUECKON NUCCOLUMALUU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M [HCCOLMALNN BELIECTB C Pa3MYHBIMU BUIAMU XUMHYECKON CBsA3U. CTENEHb IUCCOLMALNH.
CunbHbIC U clla0ble IEKTPOIUTHIL.

Peakuyu noHHOro oOMeHa. Y ciioBus MpOTEKaHUs peakluii HOHHOTO 0OMEHa, MOTHbIE U COKpaIlIEHHBIE
VMOHHBIC ypaBHEHMs peakiuil. CBOWHCTBa KHUCIOT, OCHOBAaHMH M COJEW B CBETE MpPEJCTaBICHUUA 00
AJIEKTPOJIUTAYECKON Aucconuannu. KauecTBeHHbIe peakiiuyu Ha HOHBIL. [[oHATHE O THIpoIHN3e COoMen.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJEIISIMU KPUCTAUTMUECKUX PEHIETOK HEOPraHWYECKHX BEIIECTB — METAIOB U
HeMeTauloB (rpadgura M ayMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpHsl), HCCICIOBAHWUE 3aBUCUMOCTH
CKOPOCTHM  XMMHMYECKOH  peakIMu OT  BO3JACHCTBHS  pasziIMyYHBIX  (DAKTOPOB,  HCCIECIOBAHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MIPOLECcCa JUCCOLMALMU KUCIIOT, 1eIoueil U coel (BO3MOKHO
WCTOJIB30BaHUE BUAECO MATEPHAJIOB), MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK HPOTEKAHUS
peaknuii HMOHHOro obOMeHa (oOpa3oBaHME OcCajKa, BBbIIEJIEHUE Tra3a, 00pa30BaHME BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuil  (TopeHHe, peakiuu
pas3NoKeHus1, COEJMHEHNS ), PaCIIO3HaBaHUE HEOPTaHUUECKUX BEIIECTB C IIOMOLIbIO KaU€CTBEHHBIX PeaKIMi
Ha MOHBI, peIlIeHNE FKCIICPUMEHTAIbHBIX 3a7ad.

Hemeranibl U X coeJMHEHUS

OOmast xapakrepucTuka TranoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHBIE CTENEHH
okucneHus. CtpoeHue U (pu3nYecKre CBOMCTBA MIPOCTHIX BELIECTB — AJIONCHOB. XMMHUUYECKHE CBOICTBA Ha
npuMepe xjopa (B3aUMOAEWCTBHE C METalllaMH, HEMeTaJlaMM, Iejaoudamu). Xioposogopon. CossHas
KHCJI0Ta, XUMHUYECKUE CBONCTBA, IT0JIy4eHHe, IPUMEHeHHe. J{eficTBHe XJ10pa 1 XJIOPOBOJOPOA Ha OpraHU3M
4enoBeKa. BakHeH e XJIOPHUIBI U MX HAXOXKICHUE B IIPUPO/IE.

OOmas xapakrepuctika 31eMeHToB VIA-rpynmnbsl. OCOOGEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crerieHn okucieHusi. CTpoeHne W (pu3MyUecKhe CBOMCTBa MPOCTHIX BEMIECTB — KHCIOPOJA M CEPHI.
AnnoTpornHsle MOAU(UKALMY KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOEHUE,
¢usnveckne U XUMUYeCcKne cBOMCTBA. OKCHIBI Cephbl KaK MPEACTABUTENIN KHCIOTHBIX OKcHoB. CepHas
KHUCIOTa, (U3MUecKue M XUMHUYECKHe CBOMCTBa (0OLIMe Kak HpeJCTaBUTENs Kjacca KHCIOT U
cnenupuyeckne). XUMUIECKHE PEaKIIH, JISKAIIHE B OCHOBE IPOMBIIIJICHHOTO CIIOC00a MOTYYSHUST CEPHOI
KUCH0THL. [Ipumenenune cepHoit Kucinotsl. Conu cepHON KUCIOTHI, KAaUeCTBEHHAs! peakLus Ha CyJab(haT-HOH.
HaxoxneHune cepbl M €€ COCAMHEHUM B IPUPOAE. XHUMHUYECKOE 3arps3HEHHUE OKPYXKAlOLEH Cpelsl
COCIMHEHUSIMH Cepbl (KHCIOTHBIE JOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEJOTBPALICHHUS.

OOmast xapakTepucTuka 31aeMeHToB VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHN OKHCJICHHA. A30T, paclpoCTpaHEHHE B TMpPHUpPONEe, (PU3NYECKHE U XHMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AMMHaK, ero (u3M4ecKkhue M XHMHUYECKHE CBOWCTBA, IOJIyYE€HHE U
npuMeHerne. Comy aMMOHUS, WX (PU3MYECKHME W XMMHUYECKHE CBOWCTBa, MpuMeHeHHne. KauecTBeHHas
peakiys Ha HIOHBI aMMOHUS. A30THasI KUCIIOTa, €€ odydyeHue, GU3ndeckrue 1 XMMUYecKre cBoiicTBa (o0mue
KaK TPeICTaBUTENS Kiacca KUCIOT U crenuduueckue). Vcmonp30BaHre HUTPATOB W COJNEH aMMOHHS B
Ka4yecTBE MUHEPAJIbHBIX y100peHni. XUMUYeCKoe 3arpsi3HeHHE OKpYXKarolllel cpe/ibl COeTMHEHUAMH a30Ta
(KUCIIOTHBIE OXKIH, 3arpsi3HEHUE BO3/yXa, MOYBBl U BOJOEMOB). Dochop, annoTponHbie MoAUDUKAIIIH
docdopa, pusmueckue u xummudeckue croiictea. Oxeun pochopa (V) u pochopnas kuciora, puznueckue
Y XUMHUYECKHE CBOMCTBA, ToTy4eHue. Vcnonap3oBanne GpochaToB B Ka4eCTBE MHHEPATIBHBIX YIOOPEHHUH.

OOmas xapakrepuctika 31eMeHToB IV A-rpynnbsl. OCOGEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETIeHN OKHCJICHUs. YTIEPO/], aJUIOTPOITHbIE MOIU(PHUKALINK, pacTIpOCTpaHEHUE B IpUpoAe, Hhu3ndeckue u
XUMHUYecKHe cBoiicTBa. Ancopobuus. Kpyrosopot yrineposa B npupoze. OKcusl yriepoja, ux Gpuzndeckue
U XUMHYECKUE CBOWCTBA, NIEHCTBHE HA JKUBBIC OPTaHU3MBI, TOIyUYECHHE W TPHUMEHEHHE. DKOIOTHIECKHE
npobnembl, cBsi3aHHBIE C okcuiaoM yriaepona (IV), rumoresa rnoGanbHOrO NOTEIUIEHUS KIMMaTa,
MApHUKOBBIN AP GEKT. YToapHast KUCIOTa U e€ COH, UX (PU3NIECKNEe U XUMUIECKHE CBOMCTBA, TIOJTYICHUE
u rnpuMmeHeHue. KauecTBeHHass peakius Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHAaTOB B OBITY,
MEIUIINHE, TPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

IlepBoHauyabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSMHEHUAX yriiepoja (MeTaH, 9TaH,
STHJICH, alleTUJICH, STAHOII, TIINIEPHH, YKCYCHas KHCII0Ta). [[pupoTHbIe HICTOYHUKH YTIIEBOJOPOIOB (YToJb,
NPUPOJHBIN ra3, HePTh), MPOAYKTHI UX HepepaboTku (OEH3WH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsATHE O OMOJOTHYECKU BAKHBIX BEUIECTBAX: XKHUPaX, OCIKaX, YIIeBoJaX — M UX POJIM B JKU3HU YEIIOBEKA.
MarepuanbHOE€ eTMHCTBO OPraHMYECKUX U HEOPTAaHUYECKUX COCTUHEHHH.

Kpemuwnii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TMoJiydeHHEe M TpuMeHeHue. CoearmHEHUS
KpemHus B ipupoe. Obuue npeacrapneHus oo okcuae kpemuus (1V) u kpemauneBoii kucnore. CUITUKATHI,
UX HCIOJIb30BaHUE B OBITY, B INPOMBIIUICHHOCTH. BakHellne cTpouTenbHbIE MaTepUallbl: KepaMHKa,
CTEKJIO, IIEMEHT, OETOH, jke1e300eToH. [IpobieMbl 0€30macHOro UCIOIb30BaHHUS CTPOUTENIFHBIX MaTEpPHUAaIOB
B IOBCEIHEBHOM XU3HU.

Xumuueckuii IKcnepumenm:



u3ydyeHne oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOM KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKuii Ha XJIOPUI-UOHBI U HaOJII0IeHNE TPU3HAKOB UX MPOTEKaHUs, OIBITHI, OTpaXKarollne
¢usnyeckue M XHUMHYECKHE CBOWCTBA TaJlOTEHOB M MX COCIMHEHMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMIIEHHE ¢ O00pa3lamMH XJIOpUIOB (TaJOreHUI0B), O3HAKOMIIEHHE ¢ oOpa3uamMu
ceppl M €€ COeAMHEHUSMH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHANIOB), HAONIOJIEHHE IMpolecca
oOyriuBaHUs caxapa IOJ JeHCTBHEM KOHIICHTPUPOBAHHON CEPHON KHCIOTHI, M3YYEHHE XUMHUYECKUX
CBOWCTB pa30aBICHHON CEpPHOM KHCIOTHI, IMPOBEACHUE KAYECTBEHHOW pEakUuu Ha CyabpaT-uoOH U
HaOIt0/IeHue MpU3HaKa e€ MpOoTeKaHus, O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOWCTBaMU a30Ta, hocdopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHATIOB), OOpa3laMu a30THBIX U (ochHOpHBIX
ynoOpeHul, MoylydeHue, coOupaHue, paclo3HaBaHME M HW3YYEHHE CBOICTB aMMuaka, IMpPOBEACHUE
KAueCTBEHHBIX pEaKIHMii Ha HWOH aMMOHUs W ¢ocdar-HOH U HU3yUYeHHUE NPHU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICIICTBIE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MeAbl0 (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HM3y4EeHHUE MOJCNEH KPHUCTALTMYECKUX pemETOK anMasa, rpaduta, QyaepeHa,
O3HAaKOMJIEHHUE C MPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MIPOTHBOTa3a, NOJy4YeHHE, COOMpaHue, paclio3HABaHUE M N3YUYEHUE CBOMCTB YIIJIEKUCIIOTO ra3a, MPOBEJICHNE
KAueCTBEHHBIX pEakIuil Ha KapOOHAT W CWIMKAT-MOHBI M U3yYeHHE IMPU3HAKOB HX MPOTEKaHUS,
O3HAaKOMJIEHUE C MPOAYKIUEH CHIMKATHOW IMPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX 33Jad IO
TeMme «BakHellne HeMeTauIbl U UX COCIUHEHUSD.

Metaibl M UX COeIMHEHUS

OOmiasi xapakTepUCTHKAa XMUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX TIOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB [[. M. MenneneeBa u crpoenusi atomoB. CTpoeHue
MeTaJuIoB. MeTalmmyecKkas CBA3b U METAINYECKAs KPUCTAIIMUECKas PEIIETKA. DIEKTPOXUMUYECKUN Pl
HanpsODKeHUH MeTaioB. PU3MYecKne M XUMHUYECKHE CBOICTBa MeTauioB. OOmue croco0bl MOTYYeHUs
MeTaisioB. [loHsATHE 0 KOPPO3UHM METAIIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, AIOpaTOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

lenouynsle MeTayibl: nosiokeHHe B llepuoanueckoil cucreme xumuueckux snemeHtos I WM.
MenpeneeBa, CTpoeHUE MX aTOMOB, HaXOXJAeHUE B npupoae. OU3nueckre U XUMUYECKUE CBOMCTBa (Ha
npuMepe HaTpust ¥ Kamusi). OKCUIBI U THIPOKCHUIBI HATpUs U Kanud. [I[puMeHeHne meI0YHbIX METalJIOB U
UX COCUHEHMUII.

[IlenoyHO3eMeNnbHBIE METAIBI MarHuid M KajdbUui: mnoJiokeHue B Ilepuogumyeckoit cucreme
xuMH4YecKkux 3neMeHToB . 1. MeHneneeBa, CTpo€HME UX aTOMOB, HaX0XKJICHUE B pupojie. Pusnyeckue u
XMMHUYECKHE CBOIMCTBA MarHus M Kalblius. BaxHeilue coeqnHEHNUs Kalbliusl (OKCUJ, THIPOKCHUII, COJIH).
JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxkenne B Ilepumonnueckoin cucteme xumuueckux snemeHToB [[. M. Menneneena,
CTpPOEHHUE aToMa, HaXOXAeHHUE B mpupoje. Ousndyeckue U XUMUYECKUE CBOWCTBA allfOMUHUA. AM]OTEepHBIE
CBOMCTBA OKCH/JIa U TUIPOKCH/IA ATFOMUHHSL.

Kenezo: nonoxenne B Ilepuonnueckor cucreme xumudeckux snemeHtoB [[. M. Menpgeneesa,
CTPOEHHME aTOMa, Haxo)KJIeHue B mnpupoae. Pusmdyeckue M XUMHUUYECKHE CBOWCTBa jkene3a. OKcuapl,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa U Mosy4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMd METajlIOB U CIIJIaBOB, MX (PU3NYECKUMH CBOMICTBaAMM, H3y4eHHUE
pe3yabTaTOB KOPPO3UM METAIOB (BO3MOXKHO MHCIIONB30BaHME BHJEOMATEpPHATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUS OKCHJa KajblUsl M HATPUS C BOJOW (BO3MOXHO HCIOJIb30BaHHE BUIEOMATEPHAJIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJIBI, Ipoliecca TOPEHUs kKele3a B KUCIOpo e (BO3MOXKHO UCIIOIb30BaHNE
BHJICOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIWid Ha WOHBI: MAarHus, KaJbIlus,
AMIOMUHHS, IIMHKA, skene3a (1) u sxenesa (1), menu (1), HaGnrogeHne u onMcaHUE MPOIECCOB OKPAITUBAHUS
IJIAMEHU MOHAMU HATpUs, KaJIusl U KaJbIus (BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEI0BaHUE
aM(pOTEepHBIX CBOMCTB TUIPOKCH/IA ATFOMUHUS U THIPOKCH A IMHKA, PEIICHNE YKCIIEPUMEHTAIBHBIX 3314
1o Teme «BakHeine MeTaIbl U UX COEIUHEHUSI.

XuMHA U OKpYKaOLIas cpeaa

BemectBa 1 maTepuaiipl B MOBCEIHEBHOW KM3HU YeJIOBEKA. be3onmacHoe MCnoyib30BaHuE BELIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XuMHYecKoe 3arpsa3HeHHe OKpYyXarouie cpennl (mpeaenbHasi JOMyCcTUMasi KOHIEHTpalus BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieHUH SKOJIOTHIECKUX TPoOIeM.

Xumuueckuii IKCnepumenm:



M3ydeHre 00pa3iioB MaTepruaoB (CTEKIIO, CIJIaBbI METAJLIOB, IIOJTMMEPHBIC MAaTEPUATIBI).

Meostcnpeomemnvwie ceasu

Peanuzamust MeXnpeIMETHBIX CBsI3ed NMPU HU3YyYEHUHU XMUMHUU B 9 KJlacce OCYIIECTBIISIETCS 4depes
UCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK U MOHSATHH, SBISIIOIIUXCS CUCTEMHBIMU
JUTSl OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAIN3, CUHTES,
KJacCUpUKaLUs, MEPUOANYHOCTh, HAOIIOJICHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, W3MEPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MaTEepUaJIbL.

dusnka: MaTepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaJHOAKTUBHOCTD,
MOJIEKYIIa, JIEKTPUUECKHI 3apsi/, IPOBOJHUKH, TOIYIPOBOJIHUKH, TUIIECKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAJUIMYECKAsT PEIIETKA,
CIUIaBbI, (PM3NYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus:  ¢dorocunTe3, aAbixaHue, Ouocdepa, OSKOCHUCTEMa, MHUHEpaJbHbIE  YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpacdus: atmocdepa, runpochepa, MUHEpasbl, TOPHBIE TOPOIbL, TOJIE3HBIE HCKOIAEMbIE, TOILIIUBO,
BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOECHUS MPOrpaMMbl OCHOBHOI'O 00ILIEro o0Opa3oBaHUs AOCTHralOTCs B
X07ie OOydeHUs XMMHUU B EIWHCTBE YYEOHOH M BOCHUTATEIBHON NEATEIPHOCTH B COOTBETCTBHH C
TpaJULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBbTYPHBIMU U TyXOBHO-HPaBCTBEHHBIMU LICHHOCTSIMH, IPUHATBIMU
B 00IIIECTBE PAaBUJIAMU M HOPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT ITPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHS
U COLIMANTU3AIMH 00yYarOIINXCSl.

JIMYHOCTHBIE PE3YyNbTAThl OTPa)KalOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LIECHHOCTHBIX OPUEHTALMN U PACHIMPEHUE ONBITA IEATENBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOT'O OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY HACJIEIUIO,
MOHMMAaHMsI 3HAYCHHUs] XUMHMUYECKOW HAyKM B JKM3HU COBPEMEHHOTO OOIIEecTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEpHOM MH(OpMAaIMel 0 EPEIOBhIX JOCTHIKEHUAX U OTKPBITHSIX MUPOBOW U OTEYECTBEHHON XMUMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoilcTBEe MUpa 1 0OIIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHMSA:

IIPEJICTABICHNS] O COLMAJIbHBIX HOPMAaxX M IPaBUIaX MEXJIMYHOCTHBIX OTHOIIEHHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B O0I1IECTBEHHO 0JIE3HOH, yueOHONCCIIe10BaTeIbCKON, TBOPUECKOH U
APYTUX BUJAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM AEATENbHOCTH MPH BBITOJTHEHUN
y4eOHBIX, MO3HABATEJIbHBIX 3a7ay, BBIIOJHEHUH XUMHYECKUX HKCIEPUMEHTOB, CO3/JaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHHIO M B3aMOIIOMOIIM B TPOIIEcce 3TOM ydeOHO! e TeTbHOCTH,
TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMX TOBAapHINEW C TMO3ULIUU HPABCTBEHHBIX M
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XMMMUYECKOM pEakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABISAIOIIME OCHOBY JUIsl TOHMMAHHUS CYIIHOCTH Hay4yHOM
KapTUHbl MHUpa, TNPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPHUPOJBI, B3aWMOCBS3SIX
YeJI0BEKa C MPUPOAHON CPENO, O POJIM XMMHH B ITIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEeHHE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMbBIE
Uil OOBSICHEHUS HaONI0JaeMbIX IIPOLIECCOB U SIBICHUM, I103HABaTElNbHOH, WH(MOPMALMOHHON U
YUTATENIbCKOM KYJIbTYpHl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIBHOH pPabOTHI C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTepeC K OOydYyeHHI0O W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caMoOOpa30BaHMIO, MPOEKTHOM U HUCCIEN0BATEIbCKOW JESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMUpOBaHHUS KYJIbTYPHI 310POBbSI:



OCO3HaHME IEHHOCTH >XU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3I0pOBBIM 00pa3 KHU3HU, OCO3HAHUE IOCIEICTBUN W HENPHUSITHE BPEIHBIX MPUBBIUEK (YHOTpeOieHus
QJIKOTOJIsI, HAPKOTHUKOB, KypEHHUS ), HEOOXOAMMOCTH COOIIOACHUS MPAaBUI OE30MMACHOCTH TPU OOPAIICHUH C
XUMHUYECKUMHU BEUIECTBAMH B OBITY U pealbHOM KU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEPEC K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil U Tpyda pa3indyHOro poja, YBaXeHHE K TPYAy U
pe3yabTaTtaM TPYIOBOH JAESITEILHOCTH, B TOM YMCIIE HA OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HAHHH 110 XUMUH,
OCO3HAHHBIN BBIOOP HHIMBUIYaJbHOW TPAEGKTOPUU MPOJOJLKEHUS 00pa3oBaHUSl ¢ YUETOM JMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, yCIEUTHOU
npodeccuoHaNbHOM JEeSTENIbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh aJlaliTUPOBATHCS B
npodecCuOHAIBHOM cpere;

6) 9K0JIOrHYECKOT0 BOCTIUTAHUSI:

HKOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHNE K PUPO/IE KaK NCTOYHUKY KH3HH Ha 3emMiie, OCHOBE €€
CYLIECTBOBAHMSI, TOHUMAaHHE I[IEHHOCTH 30pOBOro u Oe3omacHoro oOpas3a KH3HH, OTBETCTBEHHOE
OTHOIIICHHUE K COOCTBEHHOMY (PU3HUECKOMY U IICUXUYECKOMY 3710POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
mpaBJI 0€3011aCHOTO MOBEIEHUS PU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYaLIUSIX, YTPOXKAIOIIUX 3I0POBBIO
¥ SKM3HH JIFOJICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUA, TOJydaeMmble MNpPU H3YUYCHUU XUMUH, JUIS pElIeHus 3ajaad,
CBA3AHHBIX C OKPYKAlOLIEHd IPUPOJHOM CpEeNoH, M MOBBILICHUS YPOBHS HKOJIOTMYECKON KYJbTYpHI,
OCO3HaHUs II00ATLHOTO XapaKTepa SKOJOTHUYECKHUX MPOOJIeM U MyTel UX pelIeHus MOCPEICTBOM METOIOB
XMMHHU, OKOJIOTMYECKOTO  MBIIUICHHUS, YMEHHUS pPYKOBOJACTBOBAaTbCI WM B  II03HABATEIIbHOM,
KOMMYHHUKATHUBHOW U COLIUATIBHON MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B coctaBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYMMbIE A1 (POPMUPOBAHUS MUPOBO33PECHHUS
oOIIeHayYHbIe MOHITHS (3aKOH, TEOpHs, MPHHLMUI, THUIOTe3a, (HaKT, CUCTEMa, MPOLECC, IKCICPUMEHT U
APYToe.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETaxX U MO3BOJIIOT Ha OCHOBE
3HaHUH W3 ATHX TPEAMETOB (OPMHPOBATH MPEICTABICHHE O IIEJIOCTHON HAyYHOW KapTHHE MHpa, U
yHHUBEpCaIbHbIE y4yeOHble neHCTBUs (TIO3HABATEeNbHBIE, KOMMYHUKATHBHBIC, PETYISITHBHBIC), KOTOpPHIE
obecrieunBaOT (HOPMHUPOBAHHNE TOTOBHOCTH K CaMOCTOSITEIPHOMY TUIAHUPOBAHHUIO M OCYIIECTBIICHHIO
y4eOHOM IesTeTbHOCTH.

IMo3naBaTebHbIe YyHHBePCcAIbHbIE yUeOHbIe AeiicTBUSA

ba3oBble JlornyecKkue AeucTBuA:

YMEHUS UCTIONIH30BATh MPUEMBI JIOTHYECKOTO MBIIIICHHSI IPH OCBOCHUH 3HAHUN: PACKPBIBATH CMBICIT
XUMHUYECKUX TOHSTHUN (BBIAETATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMUBATH B3aUMOCBS3b C JIPYTHMHU
TTOHSTHSIMH ), HCTIOJIB30BATh TIOHSATHS JIJIsl OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUH, BEIOUPATh OCHOBAHUS
Y KpUTEPHH 715 KITaCCU(UKAIIMU XMMHUYECKHUX BEIIECTB U XUMHUECKHUX PEaKI[Uii, yCTaHABIUBATh MPUYUHHO-
CIICZICTBEHHBIE CBSI3U MEXIy OOBEKTAMH W3YYEHUsS, CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTHUBHBIC,
JeNyKTUBHEIE, 110 AaHAJIOTUH), IENIaTh BBIBOJIBI U 3aKIIFOUEHUS;

YMEHHE TIPUMEHITh B TIpoIlecce TO3HAHWS TOHATHS (TPEeIMETHBIE W METampeMETHEIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONb3yeMbIE B XUMHUHU, TPEOOPa30BLIBATh MIMPOKO IPUMEHSIEMEIC B
XMMHW MOJICBHBIC TPEICTABICHUS] — XUMHUYECKAN 3HAK (CHMBOJI JJIEMEHTa), XHMUYecKas GopMmyna u
ypaBHEHHE XMMHYECKON peaklud — TpU pPElIeHUH Y4eOHO-TIO3HABATEIbHBIX 3a7ad, C Y4ETOM ITHX
MO/IEITEHBIX TPE/ICTABICHUH BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKHA N3y4aeMbIX 00BEKTOB
— XHMMHYECKUX BEIIECTB M XUMHUYECKHX pPEaKIUi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, MPUYUHHO-
CIICZICTBEHHBIE CBSI3U M TPOTHBOPEUUS B H3YIaEMBIX IPOIIECCAX U SIBIICHHSIX.

ba3oBble uccienoBarebCKue AeHCTBHA:

YMEHHE HCIOJB30BaTh IOCTABJIEHHBIE BOMPOCH B KAayecTBE MHCTPYMEHTA IO3HAHHS, a TaKkXke B
KaueCTBE OCHOBBI /I (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmbiTa MO I[UIAHHUPOBAaHWIO, OPraHU3allid M [POBEJIEHUI0  yYEHHUYECKHX
HKCIEPUMEHTOB, YMEHUE HAOIIOAATh 32 X0JIOM IPOLIECCa, CAMOCTOSITEIHLHO MPOTHO3UPOBATH €TI0 Pe3yIbTar,
¢dbopMynrpoBaTh 000011I€HNS U BBIBOJBI 10 pe3yJIbTaTaM IPOBEAEHHOTO OMbITA, UCCIEI0BAHNUS, COCTABIIATh
oT4€T O MpOAETaHHO paborTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOMPATH, aHATM3UPOBATH U MHTEPIIPETHUPOBATh MHPOPMAIUIO PA3THYHBIX BUIOB U (HOPM
MPEJICTAaBICHUS], TOy4YaeMyl0 W3 Pa3HbIX HCTOYHHKOB (HAYyYHO-TOMYJISIpHAS JHUTEpaTypa XUMHUECKOTO



COoJIep KaHusl, CIIPaBOYHbIE MOcoOus, pecypchl MHTepHEeTa), KPUTUUECKH OLEHUBATh NPOTHBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
YMEHUE NPUMEHSTHh pa3IUYHble METOJbl M 3alpOChl MpPU IMOMCKE U 0TOOpe HMHPOpMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX [JIsI BBINOJHEHUS Y4YeOHBIX M I103HABATEJIbHBIX 3a]ad
ONpeAeNEHHOr0  TUMA, MNPUOOPETeHHWE OmbiTa B  00JacCTH  HWCHOJB30BaHUS WHGPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJIaICHNUE KYJIbTYpPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IMUHbIX TOUCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (QOpMY TpeACTaBiICHUs HUHPOpMALUKA U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIIOKHBIMU CXEeMaMHU, AuarpaMMaMHu, IpyrumMu popmamu rpaduku u
X KOMOMHAIASIMU;
YMEHHE UCIOJB30BaTh U aHAIM3UPOBAThH B Mpoliecce yueOHON M UCCIIeI0BATEIbCKON AESITeTbHOCTH
UHGOPMALMIO O BIMSHUU MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karolle MpUPOTHON Cpebl.
KoMMyHHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelicTBHA:
yYMEHHUs 3aj[aBaTh BOMPOCHI (B X0/1€ [uanora u (Win) AUCKYCCUH) IO CYIIECTBY 00CYXK/1aeMOi TeMBI,
(GbopMyIHpOBATH CBOU MPEAJIOKEHHSI OTHOCHTEIBHO BBITIOJTHEHUS MPEATIOKEHHOH 3a/1a4H;
YMEHHSI TPEJCTaBIATh IOJIyYeHHbIE pPe3yJabTaThl MO3HABATEIBHOM MAESITETbHOCTH B YCTHBIX U
MIMUCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTAIMI0 pPE3YyJIbTATOB BBIIOJHEHUS XMMHUYECKOTO 3KCIEPHUMEHTa
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEJIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MPOEKTA);
YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOH IIO3HABATEIBHOW U
UCCIIEIOBATENLCKON JIeATEIbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJIeM Ha OCHOBE yuéTa OOIIHX
MHTEPECOB U COTIIACOBAHMS MTO3UIHH (00CYKAeHUS, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHALIUS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB MO OLICHKE KaueCTBA BBITIOJTHEHHON paOOTHI U IpyTHE).
PeryasiTuBHbIe yHHBepcabHbIe Y4eOHbI€ AelicTBHUA:
YMEHHE CaMOCTOSITENIbHO OIpeNessaTh LEeTu JAeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TP HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BHIOMpATh Hamboiee
3¢ deKTUBHBIE CIOCOOBI pElIeHUs] YUeOHbIX M IMO3HABATENbHBIX 337a4, CAMOCTOSTENILHO COCTABIATh WU
KOPPEKTUPOBATh IPEIOKEHHBIA aJrOPUTM JEHCTBHM IPU BBIITOJHEHUM 33JaHUN C Y4ETOM IOJIYYEHUS
HOBBIX 3HaHUH 00 M3y4aeMbIX 00BEKTAaX — BEIECTBAX M PEAKIMSIX, OLEHUBATH COOTBETCTBUE MOIYYEHHOI'O
pe3ysibTaTa 3asBJIEHHOW 1I€JM, YMEHHE HCIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, MpeiJiaraéMble B
YCJIOBUU 3aJaHUH.
NPEAMETHBIE PE3YJIbTATHI
B cocraBe npenMeTHBIX pe3yabTaToOB MO OCBOCHUIO 00S3aTEIBHOIO COJIEpXKAaHUS, YCTAaHOBICHHOTO
naHHOM (enepanbHO pabouelt mporpaMMoM, BBIIEISIOT: OCBOEHHBIE O0YYaIOIMIUMHKCS HAyYHBIC 3HAHUS,
YMEHUS U CIOCO0BI IeHCTBUM, crienudruecKue i NpeAMETHON 00JacTi «XUMUA», BUABI AeITEIbHOCTH
[0 TOJIYYEHHIO HOBOIO 3HAHMS, €ro MHTEPHpPETaluu, MPeoOpa3oBaHMIO U NPUMEHEHHUIO B PA3IUYHBIX
Y4EOHBIX ¥ HOBBIX CUTYaIUSX.
K xonny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JOJIKHBI OTpa’kaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:
® DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHH: aTOM, MOJIEKYJIa, XUMHYECKHI DIIEMEHT,
MIPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJIHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsI XMMHUYECKOro 3JIeMEHTa B COEAUHEHHH, MOJISIPHBIM OO0BEM, OKCHJA, KHUCIIOTAa,
OCHOBaHHE, COJb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCICHMs, XUMHYECKass peakuus,
KJaccupuKalys peakuui: peakluu COECIUHEHHS, PEeaKlUU pa3joKEHUs, peaklMH 3aMEIleHus,
peakiuu oOMeHa, 3K30- U SHJO0TEPMUYECKHE PEeaKLUH, TeII0Boi 3 (eKT peakiu, sApo aTroma,
ANEKTPOHHBIN CJIOW aroma, aTOMHasi OpOuTallb, paAlyC aToOMa, XUMUYECKasi CBA3b, MOJSpHAs U
HEToJIsIpHasi KOBAJIEHTHAsl CBsI3b, MOHHAs CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBasi OIS
BelecTBa (MPOICHTHAs KOHIIEHTPAITUs) B PaCTBOPE;

® JWUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHS TPU
OIMCaHWUHU BEIIECTB U UX MPEBpAILCHU;

® CIIOJIB30BAaThb XMMHUYECKYIO CHMBOJIUKY MJi COCTaBl€HHUS (GOpMYyN BELIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUI;

® OMpeneNniTh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSAX, CTENCHb OKHUCICHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPHHAJIC)KHOCTh BEIIECTB K OINPENEIEHHOMY KIaccy



coeMHeHui no (hopMyaaM, BUI XMMHYECKON CBSA3M (KOBAJICHTHAsI U MOHHASI) B HEOPTaHUYECKUX
COCIMHEHUSX;

packpbiBaTh cMmbIci Ilepuonnueckoro 3akona [I. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKMX 3JEMEHTOB OT HX I[IOJIOXKEHUS B
Ileproguueckoit cucreme, 3aKOHOB COXPAaHEHMsI MacChl BEIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yYEHHUs, 3aKOHa ABOrazipo;

OINMCBHIBATh M XapakTepuszoBaTh TabmuuHyo (opmy Ileproanueckoil cuCTeMbl XMMHUYECKHX
AJIEMEHTOB: pa3IMyaTh MOHATH «TJIaBHas noAarpymnmna (A-rpynmna)» u «rmodounas noarpymnmna (b-
IpyIIa)», Majble U 00JbIINE EPUO/Ibl, COOTHOCUTh 0003HaUEHUs, KOTOPbIE UMEIOTCS B TalJMLIe
«Ilepuognueckas cucrema xumuueckux diaeMmeHToB [l WM. MenaeneeBa» € YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHMsI aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB M 3aps] sapa, ooiuee
YHCIIO0 3JIEKTPOHOB U PACHpeIeeHNE X IO 3JIEKTPOHHBIM CJI05IM);

KJ1accu(UIUpPoOBaTh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKHE BELIECTBA, XUMHUECKUE PEAKIIUU
(10 YmMCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILIECTB, I10 TEINIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (ONUCHIBaTh) OOIME XMMHUYECKHE CBOWMCTBA BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/1asi ONMMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMUYECKUX
peaKIunii;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTAaBa, BOZMOXKHOCTH
MIPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUIN B PA3JINYHBIX YCIOBUSAX;

BBIUYHCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJIIO
XMMHYECKOr0 3JIeMEHTa 1o (opMyse COEIMHEHUs,, MACCOBYIO JOJIO BEIIECTBA B pacTBOpE,
IIPOBOAUTH PAcU€Thl [0 YPaBHEHUIO XUMUYECKOM peaKuy;

IIPUMEHSTh OCHOBHBIE OII€PALlMM MBICIIUTEIBHON ACSITEIbHOCTH — AHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATU3ALUIO, KIacCU(UKALUIO, BBIABJICHUE IPUUMHHO-CIICICTBEHHbBIX CBS3EH —
JUIS W3YYEHHUs CBOMCTB BEUIECTB W XHMHUYECKUX PEAKIUI, €CTEeCTBEHHO-HAay4YHbI€ METObl
M03HaHUs — HaOII0IeHNe, U3MEpEHHe, MOJCTUPOBAHNE, SKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIH);
CJIeIoBaTh IpaBUJIaM IOJIb30BAHUS XUMHUYECKON Mocynoil U 1abopaTopHbIM 00OpyIOBaHUEM, a
TaK)Xe MpaBuUaM 0OpaIleHMsl C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH I10 BBIITOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OMNBITOB MO MOJYYEHHIO M COOMpPAHMIO Ta3000pa3HbIX BEILIECTB
(BoOpoia M KHUCIOpOJAa), IMPUTOTOBIEHUIO PAcTBOPOB C OMNPEENEHHON MaccoBOM nonei
pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M IPOBOJUTh XHMHUYECKUE DKCIHEPUMEHTHI IO
pacrmo3HaBaHUIO PACTBOPOB IIENOYEH U KHUCIOT C TOMOIIBIO HHIUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xonny oOyuenus B 9 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)kaThb
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX IOHATUN: XMMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHWOH, IPOCTOE  BEHIECTBO,  CIIOKHOE  BEIIECTBO,  BAJICHTHOCTb,
JJEKTPOOTPULATENIBHOCTD, CTEIEHb OKHUCIICHMS, XUMUYECKas peakuus, XHUMHUUYECKass CBs3b,
TerIoBoM 3((eKT peakuuu, Mojb, MOJSPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI, HEANEKTPOJIUTHI,
JIEKTPOJIMTUYECKAsE JUCCOLMAIMS, pPEaKUUd HOHHOTO OOMEeHa, KaTalu3aTop, XHUMHUYECKOoe
paBHOBecHe, 00paTUMbIE U HeOOpaTHUMbIE peaKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbIE PEaKIUY,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHMCJICHHE W BOCCTAHOBIEHHE, aJUIOTPOIUs, aM(pOTEPHOCTS,
XUMHUYECKas CBsA3b (KOBaJ€HTHAas, HOHHAs, METaJUIM4yecKas), KpUCTANIMYecKas pemeéTka,
KOppO3Usl METAJJIOB, CILUIABBI, CKOPOCTb XWUMHUYECKOM pEaKUUU, MPEAEIbHO JOIYyCTUMAs
koHueHTpauus [1JIK BeniecTsa;

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATDH 3THU IOHATHUS IIPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

UCTOJIb30BAaTh XUMUYECKYI0 CHMBOJMKY Ui COCTaBJICHUs (DOpMyJ BEIIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIUN;

ONPEACIATh BAJICHTHOCTb M CTCICHb OKHUCICHHWS XUMHUYECKHMX DJJIEMEHTOB B COCAMHEHHUAX
Pa3IMYHOTO COCTaBa, NPUHAMIEKHOCTh BEIIECTB K ONPEACICHHOMY KJIACCy COEAMHEHHH I10
dbopmynaM, BUJ XMMUYECKOH CBSI3M (KOBAJIEHTHAs, HOHHASI, METAJUINYECKAsA) B HEOPIraHUYECKUX
COEAMHEHUSX, 3apsj] MOHA IO XUMHUYECKOM (opmyle, XapakTep cpelbl B BOAHBIX PacTBOPAX
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;



packpbiBath cMmbica Ilepuonmueckoro 3akona [I. M. MengeneeBa u IOEMOHCTPUPOBATH €rO
MOHMMAaHME: ONHCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonuueckoil cucrembl
XMMHUYECKHX 3JEMEHTOB: Pa3MyaTh MOHATHUSA «IJIaBHas MoArpymnna (A-rpymmna)» u «mobodHas
noarpynna (b-rpynma)», manele u OONbIINE HEPUOIBI, COOTHOCUTH OOO3HAYCHHS, KOTOPHIC
UMEIOTCS. B IEPUOANYECKON TalnMle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sSApa, 00IIee YUCIIO 3JIEKTPOHOB U PACIIPEIeNICHUE UX I10
JIEKTPOHHBIM CJI05IM), OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M X
COEMHEHMI B Ipesiesax MajblX IEPUOJIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;
KJ1accu(UUUpOBaTh XUMUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XMMUUYECKHE PEaKLUU
(110 YUCITy ¥ COCTAaBY YYaCTBYIOILIMX B PEAKIH BEIIECTB, 110 TEIUNIOBOMY 3P PEKTY, 10 U3MEHEHUIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) OOLIMEe U creuuduyeckre XMMHUYECKHE CBOMCTBA MPOCTHIX M
CIIO’KHBIX BEILECTB, MMOJATBEPKAAsl OMHMCAHUE NMPUMEPAMH MOJICKYJIIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIA;

COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUECKON TUCCOLMALMU KUCIIOT, 1E€JI0Yel U COJIEH, MOIHbIE U
COKpalIEHHbIE YpaBHEHUS pEaKlUMi MOHHOIO OOMEHa, YpaBHEHMsI peakUui, MOATBEPKAAOIINX
CYIIECTBOBAaHHUE T€HETUUECKON CBSI3U MEXKIY BEIECTBAMU PA3JIMYHBIX KJIAaCCOB;

PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
JIEKTPOHHOIO 0ajaHca 3TUX PEAKIIMMI;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOXHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PAa3JIMUHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIO
XMMHYECKOTO 3JIEMEHTa 1O (OpMyse COECTUHEHUs, MAacCOBYIO IOJIIO BELIECTBA B PacTBOpE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peaKinu;

coOoIaTh MpaBUila MOJIH30BAHUS XUMHUECKOW TOCYION M J1a0OpaToOpHBIM O0OPYIAOBaHHEM, a
TaK)Ke MpaBuia oOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMH MO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMNBITOB MO MOJYYEHHIO M COOMpPAHMIO Ta3000pa3HbIX BELIECTB
(aMMHaKa 1 yriaeKucioro rasa);

MPOBOJIUTh  PEaKIMM, MOATBEPKJIAIOIINE KaueCTBEHHBI COCTaB pa3IMYHBIX  BEIIECTB:
pacrno3HaBaTh OINBITHBIM IMYTEM XJOpUA-, OpoMuUA-, UOAMJI-, KapOoHaT-, docdar-, cuaukar-,
Cynb(at-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHS U MOHBI H3yYEHHBIX METAJIJIOB, IPHCYTCTBYIOILNE
B BOJHBIX paCTBOpaX HEOPraHUUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTENLHON JEATENIbHOCTH — aHAINU3 U CHUHTE3, CPaBHEHHE,
0000111eHHe, CUCTEMATU3aLUIO, BBISBIEHHE MPUYMHHO-CIEICTBEHHBIX CBS3eH — Uil M3Y4EHUs
CBOMCTB BEIIECTB M XWUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAayYHble METO/Abl TMO3HAHMUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ko €CTBO Yaco
Ne HaumeHoBaHue pa3iesioB U TeM HHECTE0 T K i 0 dueKkTpoHHbIE (LM (POBbLIE)
n/n NMpOrpamMmbl Bceero p;ﬁHOTpr(:m’H“e p;’ g::::qec'me o0pa3oBaTejibHbIE PeCypPChl
Pa3nen 1. IllepBoHayaibHbIe XHMHYECKHE MOHATHS
11 Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS 5 2 bubnunoreka LIOK
' U TIPAKTHYECKOM JEATETLHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
1.2 BeriectBa 1 XUMHUYECKHE PEAKITHU 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6 hitps://m.eds00.ru/7f41837¢
bu6nmorexa LIOK
2.2 Bonopon. IlonsTre o kucioTax u comisix 8 1 hitps://m.eds00.ru/7f41837¢
bubmmoreka IIOK
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 5 1 1 hitps://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnnorexa [JOK
' COEIMHEHMI https://m.edso00.ru/7f41837c
Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckux 3jaementon /1. U.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

MennesneeBa. CTpoeHue aToM0OB. XMMUYECKAs CBSA3b.

[lepuonnueckuii 3akon u [lepuoanueckas Bubnmorexa [IOK
3.1 chCcTeMa XUMHUYEeCKuX anemMeHToB [[. 1. 7 .
https://m.edsoo.ru/7f41837c
Menpeneea. CTpoeHue aroma
392 Xummnueckas cBg3b. OKHUCIUTEILHO- 8 2 bubnunorexa LIOK
' BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41837c
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OBUIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOI'PAMME
9 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Nen/m  HaumeHoBaHMe pa3iesioB U TeM MPOrpaMMbl Beero Kontpoabubie IIpakTnyeckue gg;g?ooﬁab;gmﬂue
padoThI padoThI pecypeb
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
11 [ToBTOpeHnue u yriaybneHue 3HaHUM OCHOBHBIX pa3zesioB 5 1 bubnnorexa [HOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIIUil 4 bubmorexa LIOK
https://m.edso0.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOIHAITUS. XUMUYECKUE 3 1 1 bubnuorexa [JOK
peaKIHu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraubl 1 HX coOeIMHEHUS
21 OO11ast XapakTepUCTHUKAa XUMHUECKUX 31eMeHTOB VIIA- 4 1 bubnuoreka [IOK
rpymmbl. ["anoreHs https://m.edso0.ru/7f41a636
29 OO6mias xapakTepucTUKa XUMHUECKUX deMeHTOB VIA- 6 bubnuorexa [JOK
rpynmbsl. Cepa U e€ coeTMHEeHUs https://m.edsoo.ru/7f41a636
23 OO11ast XapakTepUCTHKA XUMHUYECKUX HJIEMEHTOB VA- 7 1 bubnuoreka [IOK
rpymmbl. A30T, Gocdop U UX COCAUHEHHUS https://m.edso0.ru/7f41a636
24 OO0mas xapakTepucTUKa XUMHIECKUX deMeHTOB |V A- 8 1 2 bubnuorexa [JOK
rpymnbl. YTaepo ¥ KpeMHHH U UX COSIMHEHHS https://m.edso0.ru/7f41a636
Hroro no paznery 25
Pa3nes 3. MeTa/liibl U HX COCAMHEHUS
. bubnuorexa [IOK
3.1 Obmue cBoHCTBa MeTANIOR 4 https://m.edsi.ru/7f41a636
3.2 Baxkneime MeTamisl 1 UX COSIUHEHUS 16 1 2 ﬁgg;?;;;iigﬁléﬂ 412636
Hroro mo pazaeny 20

Pa3zpen

4. XuMus ¥ OKpPYKa0IIAs cpena
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bu6mmoreka [IOK

4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 https://m.eds00.ru/7f41a636
Utoro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p P https:/m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 7
INOYPOUYHOE IINIAHUPOBAHUE
8 KJIACC
No KounyecTBo 4yacoB Jara JJleKTpOHHBbIE HU(PPOBHIE
n/_n Tema ypoka Beero Kourpoabubie IIpakTuueckue —— o0pa3oBaTe/bHbIC
padoThI padoThI pecypcbl
A Bt LOK
. m ' A https://m.edsoo.ru/ff0d210c
B XUMHH
. bubnuotexa [JOK
2 CrapToBRiii KOHTpOITH 1 ! https://m.edsoo.ru/ff0d227e
paTop P pail https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYIOBAHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6nmoreka [JOK
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTnueckas pabora Ne 2 «Paznenenue cmeceit 1 1 bubnnorexka [HOK
(Ha mpuMepe OYMCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmuorexa [JOK
6 ATOMEI H MOIIEKYJIEI 1 https://m.edsoo.ru/ffod2a6e
7 XUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIEC BEIIESCTBA 1 bubmiorexa LOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 Xumuueckasi popmyna. BaneHTHOCTh aTOMOB hitps://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JIEMEHTOB
11 OrHocutenbHas aToMHas Macca. OTHOCUTEIbHAS bu6mmoreka [IOK
MOJICKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COCTMHCHHUU https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 KommuectBo BemectBa. Mounb. Moisipaas Mmacca hitps://m.edsoo.ru/ffod5230
14 dOu3nYecKre U XUMUYECKUE SBICHUS. bu6mmoreka [IOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBus NPOTEKAHUS XUMUYECKHUX bubnnorexa [HOK
peaKimii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHUS MAaCChl BEIECTB. XUMHUECKUE bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breranciiennst konmuaecTBa, MacChl BEIIECTBA 10 bu6mmoreka [IOK
YpPaBHEHHSIM XUMHUYECKHX PEaKLUit https://m.edsoo.ru/ff0d5708
18 Knaccuukanus XuMU4ecKux peakiui bubnuoreka [IOK
(coemMHEHHMS, PA3TIOKEHHUS, 3aMEIIECHHSI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-IHIUKIIONIEANCT. bubnnorexka [JOK
O0oO01IeHNEe ¥ CUCTeMAaTU3aIs 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KontponbHas pabora Nel o teme «BermecTtBa 1 bubnuoreka [IOK
XUMHAYECKHE PEAKIIA https://m.edsoo.ru/ff0d4290
2 Kacroponr snesens n npocroe meeorso ubmiorera LIOK
' https://m.edsoo.ru/ff0d448e
O30H
p | Sreme s smmerms ol meiepon BuGaionsa LOK
’ : https://m.edsoo.ru/ff0d4614
OKCHJIaxX
23 CriocoOsI MoTydeHus: KUCIopo/ia B JIabopaTOpuu bubnmoreka [JOK
U TIPOMBIIIIIEHHOCTH. [IpuMeHeHne Kucaopoaa https://m.edsoo.ru/ff0d497a
TennoBoi 3 PeKT XMMUIECKOI peaKIuu, Bubmorexa [IOK
24 MOHATHE O TEPMOXUMHUYECKOM yPaBHEHUH, IK30-

N OHAOTCPMHUUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790
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o5 TommBo (HedTh, yronb U MeTaH). 3arps3HeHNe bubmuorexa [JOK
BO3J1yXa, CIIOCOOBI €ro Mpe0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubmumoreka [IOK
U coOMpaHue KUCIOpOo/1a, H3y4eHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — anemMeHT U npocToe BEIIeCTBO. bu6mmoreka [IOK
Haxoxnienue B mpupoje https://m.edsoo.ru/ff0d4dd0
o8 Pu3nyecKue U XUMHYECKHE CBOMCTBA BOJLOPOIA. bubmumoreka [IOK
[TpuMeHeHre BogopoIa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI motyueHus: BOAOPOa B 1abopaTopuu bubmorexa LHOK
https://m.edsoo.ru/ff0d4dd0
31 [IpaxTuueckas padora Ne 4 o reme «llonyyenue bubnnorexa [HOK
U coOMpaHue BOJOPO/Ia, U3YUCHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N " bubmuorexa [JOK
32 MossipHblif 00BEM ra3oB. 3ak0oH ABOTapo hitps://m.edsoo.ru/ffod542e
o | e s o s B LOK
- https://m.edsoo.ru/ff0d55a0
00BEMY
e B 10K
< https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 du3ndyecKue U XUMHUIECKHE CBOMCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX ﬁgg;?;?;iigﬁljlﬁo 45962
3 neacommenmte pacrsopm. Mactosen o ubmiorera LIOK
' https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «I[IpuroTtoBiieHrE PaCTBOPOB C OMPEACIEHHOM bubmorexa LHOK
N o . https://m.edsoo.ru/ff0dSeba
MacCOBOU J0JIe paCTBOPEHHOTO BEIIECTBAY
39 Konrtpomnsnas padora Ne2 o teme «Kucnopos. bubmuoreka [IOK

Bonopoa. Boga»

https://m.edso0.ru/ff0d6342
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bu6mmoreka [IOK

40 Oxkcupl: cocTaB, KiIacCU(UKAIUI, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
a1 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOTHBIX, bubmumoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA OCHOBaHUM bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue U XUMHUYECKUE CBOWCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnuorexa [JOK
MOJIyYCHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
1 rencpumentami saat no roue <Ocronm ubmiorera LIOK
. https://m.edso0.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COECTUMHEHUI
48 I'eneTnyeckas cBA3b MEXKIYy Kilaccamu bubnuoreka [IOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3aIlU 3HAHUI bubmaorexa [JOK
https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 o reme "OCHOBHBIE bubnuoreka [IOK
50 o )
KJIACChl HEOPTaHMUYECKUX COCAMHEHHI https://m.edsoo.ru/00ad9ela
| e o e e BuGorera LOK
: https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
[lepuonnueckuii 3akon u [lepuoanueckas Bubmorexa [IOK
52 cucTeMa XMMHU4YeCKux annemeHToB [I. U. ]
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpynIbl, TOATPYIIITHI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuorexa [JOK

30TONEI

https://m.edsoo.ru/00ada342
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CTpOCHI/Ie SJICKTPOHHBIX 000J104YEK aTOMOB

. bu6mmoreka [IOK
55 anemeHToB llepuonnueckoii cucremsr . U. 1 https://m.eds0o.ru/00adashc
Meunneneena
o | e s | B 10K
T https://m.edsoo.ru/00ada824
Meunneneena
g | e Tepmomrerors nom mp | B LOK
I ’ https://m.edsoo.ru/00ada96e
MeIaror U TpaxaaHuH
O06o01IeHre 1 cucTeMaTr3aIis 3HaH|K 110 TeMe
58 «Ilepunonnueckuii 3axkoH. [leproguueckast 1 bubnnorexa [HOK
CHCTEMA XMMHYECKHX dieMeHToB JI.1. https://m.edso00.ru/00adb33c
MemneneeBay
. bu6mmoreka [IOK
59 Bcepoccuiickas npoBepouHas pabota 1 https://m.eds00.ru/00adb486
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB XUMHUYECKHUX 1 bubnuoteka [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 Honnas XuMHeckas cBAsk 1 https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHasi XUMHYECKasi CBA3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
63 KoBasienTHas HEMOJSIpHAST XUMHUYECKAs! CBS3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 Creneny okucieHus 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmorexa [IOK
https://m.edso00.ru/00adb076
66 OkuCIUTENU U BOCCTAHOBUTENH 1 bubmorexa HOK
https://m.edso00.ru/00adb076
67 O06001enre 1 cucTeMaTr3aIs 3HaHUH 110 TeEMe 1 bubnmuorexa [JOK
«Ctpoenue aroma. XUMHUYECKast CBS3b» https://m.edsoo.ru/00ad9cbh2
68 KonTponbnas padota Ne4 mo Teme «CtpoeHue 1 bubmuoreka [JOK
aTromMa. XUMHUYECKast CBSI3b» https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKka KoHTpOJIBHBIC IIpakTHueckue I[aTa OﬁpaSOBaTe.}Ibele
- Bcero p p H3yYeHUs
padoThI padoThI pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?FCMI:J, XAMHUYECKUX 3HeMEHTcI)[B A" 1 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
Meunneneena
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubnnoreka [JOK
XMMHYECKHMX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK
3 1 .
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunanr XuMu4yecKkoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIHIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel mo teme «IloBTopenue
5 1 yriayOJeHne 3HaHU OCHOBHBIX pa3/iesioB 1 1
Kypca 8 Kiacca»
Knaccuukanus XuMU4ecKkux peakiui no bubnuoreka [IOK
6 1 )
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIIUu.
7 [TonsTue o FOMI())FGHHBIX U TeTe oerHLIIj( 1 bubmorexa LHOK
p https://m.edso0.ru/00adbe9a
peaKIusIxX
[TonsiTne 0 XuMUYeCcKoM paBHOBeCHH. DaKTOPBI
8 BIIMAIOIINE HA CKOPOCTh )l()HMquCKOﬁ eak I/III)/I 1; 1 bubmorexa HOK
i p peaKtl https://m.edso0.ru/00adc28c
TTOJIOKEHNE XUMUYECKOTO PABHOBECHS
9 OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmmorexa [TOK
bearht https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. 1 bubnnoreka [JOK
CunbHble U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HNonHble ypaBHEHUS peakuid 1 bubmorexa LHOK
P beakh https://m.edsoo.ru/00add448
XHWMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUH B
. N bu6mmoreka [IOK
12 CBETEe NPEACTABICHUN 00 3JIEKTPOTUTHYECKON 1

IHUCCOLIUAINA

https://m.edsoo.ru/00add5d8
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XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 MIPEJICTABICHUA 00 IEKTPOIIUTUICCKOM bubmorexa [IOK
https://m.edsoo.ru/00add8b2
JIUCCOLMAIIUU
14 [TonsTre o rumpoan3e coei bubmorexa LHOK
https://m.edsoo.ru/00add9d4
. bubnmoreka [JOK
15 O06o0mieHne 1 cucTeMaTu3alys 3HaHUH https://m.eds0o.ru/00addd12
16 [IpakTrueckas padota Ne 1. «Pemenue bubmuorexa [JOK
IKCIIEPUMEHTAIbHBIX 33139 https://m.edsoo.ru/00addbfa
o
I — ubmioera LIOK
' https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)
18 OO01as XxapakTeprCTHKA raJOreHOB. bubnnoreka [JOK
XMMHYECKUE CBOWCTBA HA TPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposogopos. CossiHast KUCI0Ta, XUMUYECKUE bubnnorexa [JOK
CBOWCTBA, MOJyYCHHE, IPUMCHECHUE https://m.edsoo.ru/00ade104
I ubmiorera LIOK
. ’ https://m.edsoo.ru/00ade348
CBOWCTB»
g | 1oy e Buniorss LOK
’ https://m.edsoo.ru/00ade488
M30bITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
25 Hoorrenme cepun ot coemmenti s mpupore BuGmorera 10K
N : https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
24 CepoBoniopoi, cTpoeHue, GU3nIecKue 1 bubnmoreka [JOK
XHUMHUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcunel cepbl. CepHas KHCIOTa, (U3HYECKUE U bubnnoreka [JOK
25 N .
XMMHUYECKHE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
26 XUMHYECKUE PEAKLINH, JIEKALUE B OCHOBE bubnuoreka [IOK

MIPOMBIIIJIEHHOTO CIIOco0a MOTy4YeHHsl CEpHON

https://m.edsoo.ru/00adec8a
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KHCIOTHI. XUMHUYECKOE 3arpsi3HEHHE
OKpY>Karollel Cpelibl COEAUHEHUSIMU CEPbI

Brrunciienne MaccoBoii 1071 BbIXOAa IPOIYKTA

bubmuoreka [JOK

27 peakiuu https://m.edsoo.ru/00adec8a
| Smmmmemm—~ BuSorea 101
) ’ o ’ https://m.edsoo.ru/00adeea6
¢du3HUecKre 1 XMMUYECKHE CBOMCTBA
29 AMMHaK, ero GU3NYECKue 1 XUMUICCKHE bubmuorexa [JOK
CBOMCTBA, MMOJYYCHUE U IIPUMEHCHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubnnorexa [HOK
«[Tony4eHne aMmMuaKa, U3y4eHHE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCOTa, e€ Pu3ndecKue u bubnnorexa [HOK
XMMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH aMMOHHS B
30 Ka4yecTBE MHUHEPAIBHBIX YIOOPCHUH. bubnnorexa [JOK
XUMHYECKOe 3arpsisHEHNE OKPYIKAFOIIEH CpeIbl https://m.edso0.ru/00adf518
COCMHEHUSIMH a30Ta
®ocdop. Oxen V) u Hast
33 KI/ICJ‘Iq())TE (I)I/ISI/I‘JIIGE)I?I:S) I?Ip;H(lx/II/I)qec(ll)c(I)/IZq::(;%ﬁiTBa bubmorexa LHOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYeHHE
o | Dmonmmme boches serees Busmorea 101
N ) https://m.edsoo0.ru/00adfc20
MIPUPOHOM cpefbl hochaTamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmuorexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoaa, ux pusnueckue u
36 XUMHUYECKHE CBOMCTBA. JKOJIOTHUSCKHUE bu6mmoreka [IOK
poOJIeMBbl, CBA3aHHBIE C OKCUIOM YIiepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCIIOTa U €€ COH bubmmorexa [IOK
https://m.edso00.ru/00ae006¢c
PpaKTquCKaﬂ pabota Ne 4 mo Teme Bubmorexa [IOK
38 [Tonyuenue yriekucioro raza. KauectBeHHas

peakimus Ha KapOoHaT-uoH"

https://m.edso0.ru/00ae027e



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[TepBoHavaIbHBIC TTOHATHS 00 OPraHUIECKUX bubmuorexa [JOK
39 )
BEILIECTBAX KaK O COCJAMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 KpeMmHuuii 1 ero coeuHeHH buGmuorexa LIOK
P & https://m.edso0.ru/00ae080a
“ A S0t 110 T BuGmnorexa LIOK
pH o https://m.edso0.ru/00ae0bf2
«BakHel1e HeMeTauibl 1 UX COEIUHEHUSY
Kontposbnas padota Ne3 no teme «Baknermme bubmuorexa [JOK
42 ]
HEMETAIUIBL U UX COCIMHEHUS https://m.edso0.ru/00ae0e18
OO01mmas XxapakTepuCTHKa XUMUIESCKUX
DJIEMEHTOB — METAJIOB. MeTalInuecKas CBI3b bu6mmoreka [IOK
43 .. )
Y METaJUIMYeCKasi KpUCTALTMYECKas peleTKa. https://m.edsoo.ru/00ae103e
dusnueckue cBOMCTBAa METAILIOB
44 DmeRtpoteCK pan nanpe BuGnorexa LIOK
p AL Hatlp https://m.edso00.ru/00ae1156
METAIIOB
OO6mme crmocoOb! MOTYyYeHUsI METAJIOB.
CrnnaBel. Beruncienus no ypaBHEHUAM bubnuoreka [IOK
45 N ]
XMMHUYECKHX PEaKIIUi, ECIT OJINH U3 PearcHTOB https://m.edsoo.ru/00ae1156
COJIEP>KUT TPUMECH
46 IToHsATHE O KOPPO3UU METAIIIIOB bubmorexa LIOK
pp https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
4t [Henourbie meTanbt https://m.edso0.ru/00ae14b2
48 Oxcuabl ¥ THAPOKCHUIBI HATPUS U KA bubmiorexa LOK
a1 P a1 p https://m.edsoo0.ru/00ae14b?2
49 Illenoyno3eMeNbHbBIE METAJIIBI — KAJIBIIUA U bu6mmoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiimme coeqUHEHNS KaIbIIH bubmmorexa LJOK
A a https://m.edsoo.ru/00ae15e8
51 O0001IeHne ¥ CUCTEMATH3AIMs 3SHAHUH
52 JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTpaHECHHS bubmmorexa [TOK

https://m.edso0.ru/00ae1886
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[IpakTrueckas padota Ne 6 mo teme "XKEcTkocTh bubmuorexa [JOK
53 BOJIbI M METO/IbI €€ ycTpaHeHus" . https://m.edsoo.ru/00aelae8
. bubnmoreka [JOK
>4 Amomuii . https://m.edsg).ru/Oanlc64
55 AMdoTepHbIE CBOMCTBA OKCHUA M THIPOKCHAA 1 ﬁggg:l;l/?;][.eelzlalsﬁ)?’llf/OanlCG 4
bubmuoreka [JOK
5 Keneso 1 https://m.edsg).ru/OanldSG
57 Oxcupl, THIAPOKCUIBI 1 conn kene3a (1) n 1 bu6mmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
9 owenepmmienamt st o Tove. ) Bu6miorerca LIOK
«Bakuelnine MeTaibl U UX COCTUHEHUS)Y https://m.eds00.ru/00ae3de8
Beruncnenus mo ypaBHEHUSIM XHMHYECKUAX
60 peaKuuii, €Ciii OMH U3 PEareHTOB JaH B 1 bubnmnorexa [JOK
M30BITKE WM COJICPIKHUT MPUMECH. BhrurcieHus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA pPeaKINU
61 O06o0meHre u cucTeMaTr3als 3HaHHHA 1
62 KonTponbnas padora Ne4 o teme «Baxueiiue 1
METaJUTbl U UX COSTUHEHUS
63 BemecTsa 1 maTepuansl B IOBCEIHEBHON KU3HU 1 bu6mmoreka [JOK
JeJoBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOEe 3arps3HEHNE OKPYKaOIIe cpeibl 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX 1 bubnnorexka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 HroroBas KOHTpoNIbHAs paboTa 1 ﬁgggﬁ;:iii?ﬁlo%eo 40a
67 O06o00menue 1 cucTeMaTHU3allys 3HaHUH 110 TeMe 1 bu6mmoreka [IOK
«MeTasibi» https://m.edsoo.ru/00adb33c
68 O06o061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe 1 bubnmoreka [JOK
«Hemeramibi»y https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: <<HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUSA)

PaCKpbBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHH: aToOM, MOJICKYIJIa,
XUMHYECKHH 3JIEMEHT, MPOCTOE BEILECTBO, CIOYKHOE BEIECTBO, CMECh
(omHOpOJHAS M HEOJAHOPOAHAsI), BAJIECHTHOCTb, OTHOCUTENIbHAs aTOMHAas
U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAsl Macca,
MaccoBasl J0JS XUMHYECKOIO 3JEMEHTA B COEAMHEHUH, MOJISIPHBIN
00BbEM, XHMMHUYECKas peaklus, KIacCUPUKAIM pEeaKUUid: peakuuu
COCIMHEHUS, pPEaKLUUU pa3JIOKEHUs, pPEaKlUUU 3aMEIICHUs, PEaKIUU
o0OMeHa, 3K30- ¥ SHJI0TEPMUYECKHE peaKI1H, TeII0BOH 3(h(heKT peakiuu,
pacTBOp, MaccoBas J0JisI BellecTBa (MPOLIEHTHAs KOHLIEHTpAlUs) B
pacTBope

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHH M
IMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

UCMOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JJIi COCTaBi€HUSA (HOpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUs MAacChl BELIECTB, [IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

1.5

ONpCACIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCOINHCHHUAX

1.6

1.7

KJaccu(UIUpPOBaTh XUMHUYECKHE pPEAKIMHU ([0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P EKTY)
BBIUHCISATh OTHOCUTENBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAaccChl
BEIIIECTB

1.8

BBIYHCIISATH MAacCOBYIO JOJI0 XHMHYECKOTO »dJeMeHTa Mo QopMmyIie
COEIMHEHMUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIHO BCIICCTBA B PpACTBOPC

1.10

2.1

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHHUS — HaONIOJICHHE,
U3MEepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICJIEHHBIH )

ITo Teme: «BaxxHeiiine npeaCcTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

PaCKpBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHX MMOHSTHMH: OKCHJ, KHCJIO0Ta,
OCHOBAHHE, COJIb

2.2
2.3

ONpEAEIATh IPHUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy
coeluHeHuH no popMynam

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPTaHUYCCKUC BCIICCTBA

2.4

XapaKTCpPU30BaATh (OHI/ICBIBaTL) 06H_[I/IC XHUMHYECKHE CBOICTBA BEIECTB
Pa3InYHBIX KJIaCCOB, IMOATBECPKAasA OIIMCaHHueC nmpuMepaMun
MOJICKYJIAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKquI

2.5

IIPOTHO3UPOBATh  CBOWCTBA  BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTAaBa, BO3MOYKHOCTH IPOTEKAHHUS XHUMHYECKUX
IIPEBPALLICHNUN B PA3JIMYHBIX YCIOBUIX

2.6

cJIea0BaThb IpaBUJIaM II0JIb30BaHUA XUMHYECKOU Hocy,uoﬁ u
JabopaTOpHBIM O0OPYJIOBAaHWEM, a TaKXKe TMpaBHJIaM OOpalieHus C
BCIICCTBAMH B COOTBCTCTBUHU C HWHCTPYKOHUAMHU IO BbIITOJIHCHHIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB MO MOJYYEHHIO U COOMPAHMIO
ra3o00pa3HBIX BeEIIECTB (BOAOpPOAAa W KHUCIOPOJA), IPUTOTOBICHHIO
pPacTBOPOB C OMPEACIEHHON MAaCCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBATh n IIpOBOIUTH XUMHUYCCKHUEC 9KCIICPUMCHTBI 110




pPACIO3HABAaHMIO PACTBOPOB IIENOYEH W  KUCIOT C  TIOMOIIBIO
MHIMKATOpPOB (JIakMycC, (GeHOIPTATICHH, METUIIOPAHXK U APYTHE)

2.7

3.1

IIPOBOJUTH PACUEThI 10 YPABHEHHUIO XUMUYECKOU peaKIuu

ITo Tteme: «llepuomuyeckuii 3akoH u llepuommueckas cucrema
xumudeckux saementoB JI. WM. MengeneeBa. CTpoeHue aTroMoB.
Xumnueckasi cB3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUI

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHH: SIAPO aroma,
AIIEKTPOHHBIA CIIOM aToma, aToMHas oOpOWTaldb, pajAUyC aroma,
XUMHUYECKasi CBSI3b, NOJIApHAs W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, CTENECHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

3.5

3.6
3.7

ONKCHIBATH ¥ XapakTepu3oBaTh TabauuHyto ¢opmy Ilepuomudeckoit
CUCTEMBl XHMHYECKUX DJJICMCHTOB: pa3IMyaTh TIOHATHS «TJIABHAS
noarpynna (Arpymnmna)» u «nodounas noarpynna (brpynmna)», «mainbie»
U «OOJIBIIHEY TIEPUOJIBI

packpsiBaTh cMbich [lepuonnueckoro 3akona J[.MI. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE IMEPHOJUYECKON 3aBUCUMOCTU CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUSA B Hepnonnqecxoﬁ CHUCTEMC

COOTHOCUTH  OOO3HAuY€HHWs, KOTOpblE  HMEITCI B  TabiuIe
«[lepuonnyeckas cucrema xumudeckux anementoB /.M. MenneneeBay ¢
YUCJIOBBIMU ~ XapPaKTEPUCTUKAMH  CTPOCHHUSI aTOMOB  XMMHYECKUX
AJIIEMEHTOB (COCTaB W 3apsf snapa, oOliee 4YHUCIO SJIEKTPOHOB H
pacnpeziesieHue X M0 3JIEKTPOHHBIM CJI0SM)

OnpeaACIATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 61/1Hapme COCINHCHUAX

ONpeaACiIATb BHUJ XUMHYECKON CBSA3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B
HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJIMTHYECKAsT JAUCCOLUAINS,
peaknMu HOHHOIO OOMEHa, KaTaliu3aTrop, XHMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuu, OKUCJIUTEND,
BOCCTAHOBUTENIb, OKUCIEHME U  BOCCTAHOBJICHME,  aJUIOTPOIUS,
aMmpOTepHOCTh,  XMMHYECKas  CBsI3b  (KOBaJIeHTHas,  HOHHas,
MeTaJIJIMYecKasi), KpUCTAIJIMYecKas pemeérka, CIUIaBbl, CKOpPOCTb
XUMHUYECKON peakluu

1.2

1.3

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H
IMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTAaBJIATE YpPaBHCHUA BHCKTpOHHTH‘ICCKOf/’I Jucconuanuu KHCIIOT,

IeJIo4e M CoJieil, TOJHBIE M COKpAIIEHHBIE YpPaBHEHUS pPeaKIUi
MOHHOTO 0OMEeHa

1.4

PacCKpbeiBaTh CYHMIHOCTb OKHUCIIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKL{I/Iﬁ
MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIUii

1.5

MIPOBOAMTDH PACUEThI MO YPABHEHUIO XUMUYECKOM peaKkIuu

ITo temam: «Hemerammnl M uX coenuHeHUsI» U «MeTaibl U HX
COEIMHEHU)




2.1

2.2

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U Crenu(rIecKue XUMHUYECKUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, IOATBEPKIAs OIHCAHHE
pyUMepaMu MOJIEKYJISIPHBIX U HWOHHBIX YpPaBHEHHI COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIINI

COCTaBJIAATb YpPAaBHCHHA peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHUC
FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMIPOrHO3UPOBATH CBOICTBA BCIIECCTB B 3aBUCHUMOCTH OT HX CTPOCHU,
BO3MOXHOCTH MNPOTCKAHHUA XHUMHYCCKUX HpeBpameHHﬁ B PAa3JIMYHbIX
YCIIOBUAX

2.4

2.5

3.1

ClleIoBaTh  TpaBWJIaM  IOJb30BAaHMS  XMMHUYECKOM  IOCYIOH U
7a00paTOpPHBIM 000OpyJOBaHMEM, a TaKKe NpaBWIaM OOpaIleHHUsS C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKOHUAMHU 110 BbIIIOJIHCHHIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO IOJYYCHUIO M COOMPAHUIO
ra3000pa3HbIX BEUIECTB (AMMHUAKa M YIIIEKHCIIOrO Ta3a)

MMPpOBOANTD pcaKkuuu, MMOATBCPIKAAIOIIUC Ka4eCTBEHHBIN COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPHUJI-, OPOMH/I,
uonuna, KapOoHat, ¢ocdar, cwimkar, cyibdar, THIPOKCHIUOHEI,
KaTHOHBI aMMOHHS, MOHbI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINAE B
BOAOHLBIX pacTBOpax HECOPraHNMYCCKUX BCUICCTB

ITo Teme: «XuUMHS U OKpYXKaroILas cpeaar

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMmuueckux nosustuil: [IJIK Bemectsa;
KOppO3Usl METAJIJIOB

3.2

HPUMEHSTh OCHOBHBIE ONEPALIUU MBICIUTEIBHOMN JeITEeIbHOCTH — aHATIN3
U CHHTE3, CpaBHEHHE, OO0OOIIEHME, CHUCTEMAaTH3aINIO, BbISBICHNE
NPUYMHHO-CJIEICTBEHHBIX CBS3€M — JJIs M3y4yeHUs] CBOMCTB BELIECTB U
XUMHYECKUX pEaKIMi; eCTECTBEHHOHAayYHble METOJAbl IO3HAHUA —
HaOJroIeHne, U3MepeHre, MOJIeIMPOBaHUEe, SKCIIEPUMEHT (peaabHbIH U
MBICJICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 [TepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS
11 [Ipeamer xumun. Poiap XuMHM B )KU3HU YeJIOBEKa. XMMUS B cUcTeMe HayK. Tena u
' BemecTBa. OU3NUECKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHAE BEIIECTB

19 [Tonstue o METO/1aX TO3HAHUA B XUMHH. Yucteie BemecTBa U cMecd. CriocoObl
pa3feseHus cMecen

13 ATOMBI 1 MOJIEKYJIbl. XUMUYECKUE 1eMEHThl. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
[IpocTeie U ciokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yueHUe
Xumunyeckass ¢opmyna. BajleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH

14 MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10151 XMUMHUYECKOT0 3JIEMEHTa B COETUHEHU U
KomnuectBo BemecTtBa. Monb. MonsipHas Macca. B3anmocBsA3b KOJIWYECTBA,

1.5 Macchl M 4YHCIa CTPYKTYPHBIX EIWHHI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKHUX COETMHEHUI
Du3ndYecKne U XUMHUYECKHE SBICHUS. XUMUYECKas peakius U €€ MpU3HaKu. 3aKOH

1.6 COXpaHEHHsS MAacChl BEIIECTB. XHWUMHUYECKHe ypaBHeHUs. Kraccuduxarms
XUMHYECKHUX PeaKiuii (COeTUHEHMS, Pa3TI0KEHUs, 3aMeIleHus, OOMEHa)
XUMHYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IOCYIOM, C IpaBUIIaMU

17 pabotel B smabopatopun W TpuéMamMu  oOpamieHHs C  JJabOpaTOPHBIM

o0opynoBaHUEM, U3YYCHHE M ONUcaHWe (PU3UYECKHX CBOWCTB 00pasioB
HEOPraHUYECKHX BEIECTB, HAOMOAeHNE (GU3NUECKUX (TIJIaBJICHUE BOCKA, TasHUE




2.1

2.2

JbJa, paCTUPaHUE caxapa B CTYIKE, KHTIEHUE U KOHCHCALINS BOJIbI) © XUMUYECKUX
(ropeHue cBeuw, MPOKAIMBAHHE MEIHOW MPOBOJOKH, B3aMMOJCHCTBHE Mena C
KHCIIOTOM) SIBJCHWUH, HaAONIOEHHEe U OMNHCAHWE TMPU3HAKOB IPOTEKAHUS
XUMHUYECKUX PEAKIUH (pa3yioKeHUe caxapa, B3auMOJCHCTBHUE CEPHOU KHUCIIOTHI C
XJgopuaoM Oapusi, pasioxkenue rtuapokcuna wmemu(ll) mpm  HarpeBaHuw,
B3auMojieiicTBue xene3a ¢ pactBopom coiu Mmeau(ll), mzyuenume cnoco0OoB
pasneneHus cmeced (C MOMOIIbIO MarHuTa, (UIBTPOBaHHE, BbIIapUBAHUE,
TUCTWUISIMS, Xpomarorpadus), NpPOBEJCHHE OUYMUCTKH TIOBAPEHHOW COIH,
HaOJI0/IeHHEe U ONHUCaHUE PE3yJIbTAaTOB MPOBEACHUS OMbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3aHUE MOJIEIEH MOJIEKYJI (ILIapOCTEPIKHEBBIX)

Baxwnerinume npeicTaBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3gyx — cmech rasos. CocraB Bo3nyxa. Kucnopom — a5eMeHT U IpocToe
BemlecTBo. HaxokaeHue Kuciopoja B Npupoje, (puU3MuecKue U XHUMHUUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunpl. IIpumenenue kucnoponaa. CrocoObl
NOJyYeHUs KHUCIOpoAa B Jaboparopuu M INpoMblluieHHOCTH. KpyroBopot
Kucsopoja B npupoje. O30H — aJutoTponHas MOAN(UKAINS KUCIOPoaa
TennoBoit 3pdexT Xxumuueckoi peakiy, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- U
SHIOTEPMHUUECKUE peakLuu. TOIUIMBO: Yrojlb M METaH. 3arpsa3HEHHE BO3]yXa,
yCUJIeHHE MapHUKOBOIo 3 dekra, pazpylieHue 030HOBOIO Ci10s

2.3

Bonopon — snemeHT M mpocToe BemiecTBo. HaxoxkaeHue BoJopoja B MPHUPOJIE,
(u3NYeCKIe U XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHHs. KHUCIoThI
U COJIH

2.4

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoiicTBa Boabl. Bona kak pactBoputeins. PactBopsl. HacslenHble 1
HEHaCBILIEHHbIE PAacTBOpPHI. PacTBOpuMMOCTh BellecTB B Boje. MaccoBasi 10
BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpoB
B MPUPOJE U B KU3HU yesnoBeka. KpyroBopoT Bojbl B mpupojie. 3arpsi3HEHHE
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ

2.6

2.7

Knaccudpukanus Heopranuyeckux coeauHeHuil. Oxcunpl. Krnaccugukanus
OKCHJIOB:  cosieoOpasyroiue  (OCHOBHBIE, KHCIOTHbIE, aMQOTepHbIE) U
HecosneoOpasyrome. Homenknarypa okcuzoB. @Pusnueckue M XHUMHUYECKUE
CBOMCTBA OKCHJIOB. ITosryuenne okcuaoB

OcHoBanus. Knaccudukanus ocHoOBaHMA: HIENOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenkmarypa ocHoBaHuil. PU3MYECKHE U XMMHUYECKHUE CBOMCTBA OCHOBAHWU.
ITosnydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. DPundyeckue Hu
XUMHUYECKHe cBoiicTBa KHCHIOT. Psam aktmBHOocTH MeTamnoB H.H. bekerosa.
[Tonyyenue kucnoT

2.9
2.10

211

Comu. Homenknatypa conell. @U3NYECKME M XUMHUYECKHE CBOMCTBA COJEH.
[Tonyuyenue conen

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPTraHNYCCKUX COe)II/IHeHI/Iﬁ

XUMUYECKUH IKCIEPUMEHT: KaueCTBEHHOE ONpE/IeNIEHNE COJIepKaHusl KUCIOpoa
B BO3[yXe, MOJy4eHHe, COOMpaHHe, pACIIO3HABaHWE M W3yYEHHE CBOWCTB
KHCIIOpO/ia, HaOJI0/IEHNEe B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U YCJIOBHUSA
BO3HUKHOBEHHUS M TIPEKpaIIeHUs TOpeHus (Imoxapa), O3HAaKOMIIEHUE ¢ 00pa3iiaMu
OKCHJIOB W OMHCAaHWUE WX CBOWCTB, MOJy4€HHE, COOMpaHUE, paclO3HaBaHUE W
M3Y4YEeHHE CBOWMCTB BOAOpOAa (TOpeHHe), B3aMMOCHCTBHE BOAOPOAA C OKCHUIOM
meau(ll) (BoO3MOKHO HCIIOIB30BaHKUE BUICOMATEPUAIOB), HAOIIOACHUE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOIb, HCCIEAOBaHHE OCOOCHHOCTEH pPacTBOPEHUS
BEUIECTB C PAa3JIMYHOW PACTBOPUMOCTBHIO, TPUTOTOBJICHHUE PACTBOPOB C
OnpeAcIEHHON MaCCOBOM JI0JIEN PaCTBOPEHHOTO BEIIECTBA, B3aUMOIEHCTBUE BOIbI
¢ wMertamlaMd  (HaTpeM ©W  KaubllueM) (BO3MOXKHO  HMCIOJIb30BaHUE
BHJICOMATEPHAIIOB), OMPECICHUE PACTBOPOB KHCIOT W MIENOYEH C MOMOIIBIO
WHIMKATOPOB, HCCIEAOBaHHE O0pa3lloB HEOPTaHMUYECKUX BEIUIECTB Pa3IUYHBIX
KJIACCOB, HAOJIO/IEHUE U3MEHEHUSI OKPACKH WHIMKATOPOB B PACTBOpAX KHUCIOT U




mienoyei, u3ydeHue B3aumonaercTBusi okcupa menu(ll) ¢ pacTtBopoM cepHoi
KHCJIOTHI, KHCJIOT C MCTalllaMu, peaKuHﬁ HeﬁTpaﬂH3aL[I/IH, MOJIy4YCHHC
HEPaCTBOPHMBIX OCHOBAHHIA, BHITECHEHHE OJTHOTO METajula APYTUM H3 pacTBOpa
COJNIM, PCIICHUE SKCICPUMEHTAIBHBIX 3aJad Mo TeMe «Baxkueimme Kiacchl
HEOPTraHUYECKUX COCTUHCHUI)

[Tepuonuueckuii 3akon u I[leprnoanueckas cucteMa Xumudeckux snemerTon .M.
MenneneeBa. CtpoeHue aToMOB. XUMH4UecKasi CBsi3b. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKITUN

3.1

3.2

3.3

[TepBbie MONBITKY KIacCU(UKAIIMN XUMUUYECKHUX 3JIEMEHTOB. [loHsATHE O rpymmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IEJIOYHO3EMEIIbHBIC METAJlIbl, T'aJOTCHBI,
WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpbIE 00pazyloT aM(OTEepHBIE OKCHIBI H
TUAPOKCH/IBI

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema XxumMuueckux saemeHToB J[.U.
MenpeneeBa. Koporkonepuoanas u niuHHONEproaHas ¢opMmbl [leproanyeckoit
cucrembl xumudeckux dneMeHToB J[.M. Mengeneesa. Ilepuonbl W Ipymisl.
DU3NYECKUI CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AJIEMEHTA

Crpoenne atomoB. CoctaB aToMHbIX snep. M3orombl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX  000JI0YeK aToMOB MepBbIX 20 XUMHUYECKHMX 3JIEMEHTOB
IIepnonnueckoin cucremsl [[.M. MengaeneeBa. XapakTepuUCTHKAa XUMHUYECKOIO
3JIeMeHTa Mo ero nojoxxeHuto B [lepuonnueckoii cucreme /.M. Menneneena

3.4

3.5

3aKOHOMEPHOCTM HW3MEHEHUs paguyca aTrOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB 110 TPyNIIaM U MepuoaM. 3HaueHue
[lepuonnueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuUTHUS Hayku U npakTuku. .M. MenaeneeB — yu€HbIN U rpaXJaHuH

Xumuueckasi CcBs3b. KoBaneHTHas (mosispHas W HEMOJISIpHAs))  CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MoHHas CBsA3b

3.6

3.7

Crenenp oxucieHus. OKUCINTEILHOBOCCTAHOBUTCILHBIC pCaKknuunm. HpOHCCCBI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUN OKCHEPUMEHT: M3ydeHHe OoOpas3loB BELIECTB METaNIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THAPOKCHIA IMHKA C PacTBOPAMM KHUCJIOT U
LIEJI0YEH, MPOBEAEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHHS])

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1

BemectBo 1 XUMHU4ecKas pcaKnus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. llepuoanyeckas cucremMa XUMUYECKHX 31eMeHTOB J[.U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B WM3MEHEHHH CBOMCTB
XMMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOLOB, Kajus, KalbUUsd U UX
COCMHEHHI B COOTBETCTBHM C IOJOXKEHUEM »dJIeMEHTOB B llepmoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BUIbl XUMHUECKOU CBSI3U. THUIIBI KPUCTAIITMYECKUX PEIIETOK,
3aBUCUMOCTh CBOICTB BEHIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH M BHAA
XxuMHu4ueckoi cBs3u. Kimaccudukarys 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB
(MexxmyHapoIHas M TPUBHANIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K pas3jIu4yHbIM KJIacCaM HEOPraHUYECKUX COCAMHEHUM, TEHETUYEeCKas CBS3b
HEOPraHWYECKUX BEILECTB

1.3

Krnaccudukanus XuMUYeCKUX peaklMii MO pa3u4HbIM MpU3HAKaM (110 YUCIY U
COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, IO TeIIOBOMY 3(QeKTy, Mo
M3MEHEHHUIO CTENEeHEl OKHCIEHUS XMMUUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, IO
YYaCTHUIO KaTaJIn3aTopa). DK30- U IHAOTEPMUUECKUE PEAKIINH, TEPMOXUMUYECKUE
ypaBHeHUs. [IOHSATHE O CKOPOCTH XMMUUYECKON peaKIu

14

[Tonatue 06 oOpaTUMBIX U HEOOPATUMBIX XMMUYECKUX peakiusx. [lonarue o
TOMOTEHHBIX M Te€TepOreHHBIX peakiusx. [loHsATHE 0 XMMHYECKOM paBHOBECHH.




@DakTophl, BIMSAIOIMIME Ha CKOPOCTh XUMHUYECKOW peakUud U TMOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHUS

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu, BHGKTPOHHLIfI OanaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pCaKnuu. CocraBneHue ypaBHCHI/If/'I
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKunﬁ C  HUCIOJB30BaHHCM  MCTOIA
OJICKTPOHHOI'O OajnaHca

1.6

Teopust >7I€KTPOIUTHYECKON IUCCOLMALMHU. JIEKTPOJIUTHI U HEIIEKTPOJIUATHI.
Karnonsl, annonsl. MexaHu3M AUCCOLMAIMM BEIIECTB C PA3IIMYHBIMU BHUIAAMHU
xuMudeckoi cBs3u. Crenenb aucconuanuu. CuiibHbIE M c1a0ble 3JIEKTPOJIUTHL.
Peakuuu woHHOTO OOMEHa. YCIIOBUSI NMPOTEKAHUS PEaKIHUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE MOHHBIE YpaBHEHMs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAHUI U COJIEH B CBETE NPEACTABIECHUI 00 3IEKTPOIUTUYECKOMN TUCCOIUALINH.
KauecTBeHHbIE peakiuu Ha HOHBL. [IoHATHE O rMApOIN3e Couei

1.7

XUMHUYECKUN OKCICPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPHUCTAJUTMYECKUX
PEIIETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTauioB (rpadura u
arMas3a), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHA); HCCIEIOBAHHWE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMU OT BO3ACUCTBUS PA3JIUYHBIX (DAKTOPOB;
MCCIIEIOBAHHE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IIPOIIECCa TUCCOIIMALINN
KHUCJIOT, IIEeJIOYed W cojieid (BO3MOXHO HCIOJIb30BaHUE BHUICOMATEPHAJIOB);
MIPOBEJICHUE OTBITOB, MILTIOCTPUPYIOMIUX TPU3HAKH MPOTEKAHUS PEAKIIHI HOHHOTO
obmeHna (oOpa3oBaHHME OCajKa, BBIJICICHUE ra3a, 0Opa30BaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPhl  OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX — PEAKITUI
(ropeHHe, peakluu pas3iokKEeHHs, COCAMHEHUS); paclio3HaBAaHHE HEOPTaHUUCCKUX
BEIIECTB C IOMOIIBI0 KAYSCTBCHHBIX PEAKIMH HAa HOHBL, pCIICHUE
AKCIIEPUMEHTAJIBHBIX 337124

HemeTamnsl 1 UX COeIUHEHUS

2.1

OOmass  xapakTepucTUKa rajoreHoB. (OcoOEHHOCTH CTPOCHHUS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue u (u3nuecKue CBOWCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMMHUYECKHME CBOWCTBAa Ha IIpUMEpe  XJiopa
(B3auMozielicTBUE C MeETaUIaMM, HEMeTaJUlaMM, WIejloyaMu). XJIOPOBOAOPO/L.
ConsiHass KuCIOTa, XMMUYECKHE CBOICTBA, MOJIydeHHE, IpuMeHeHue. [lelicTBue
XJOpa W XJIOPOBOAOPOJA HA OPraHU3M 4YeJIOBeKa. BakHeulmme XJIOpuabl U UX
HAaXO0X/JEHUE B IPUPOJIE

2.2

2.3

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOEHUs
aTOMOB, XapakTepHble cTerneHu okucieHusd. CTpoeHue M (pU3NYecKue CBOWCTBA
IIPOCTHIX BEIIECTB — KMCIOPOA U cepbl. AJITIOTPOIHBIE MOAM(UKALINN KUCIIOPOIa
u cepbl. XUMUYeckue cBoiicTtBa cepbl. CepoBOOPO, CTpOeHUE, PU3NUYEecKre U
XUMHUYECKHE cBoMcTBAa. OKCHIIBI CEPbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kucnorta, ¢GU3HYECKHE W XHMHUYECKHE CBOMCTBa (00mmMe Kak
NPEJCTaBUTEN Kilacca KHUCIOT W crenuduyeckne). XUMHUECKHE pPEeakKluy,
JIeKalMe B OCHOBE IPOMBINIIEHHOTO CHOC00a MOMyYeHUS CEpHOM KHCIIOTHI.
[Tpumenenne. Conau cepHON KUCIOTHI, KaYeCTBEHHAs] peaklus Ha Cylb(aT-uoH.
Haxoxnenune cepsl m €€ coelMHEHMH B Ipupoje. XUMUYECKOE 3arpsA3HEHUE
OKpY’KaIoIllel Cpelbl COESAVMHEHMSIMH Cepbl (KHUCIOTHBIE O, 3arpsi3HEHHE
BO3/IyXa M BOJOEMOB), CIIOCOOBI €r0 MPETOTBPALIICHUS

O6m1as xapakTepucTrka 31eMeHToB VA-rpymnmbl. OcOOeHHOCTH CTPOSHUS aTOMOB,
XapakTEepHbIE CTENEHW OKHUCIEeHMS. A30T, paclnpoCTpaHEHHE B NPHUPOJE,
¢dusnyeckne U XUMU4ecKue cBoiicTBa. KpyroBopot azota B npupojie. AMMHAK, €ro
¢bu3nyeckne U XMMUYECKHE CBOICTBA, OJIy4YeHue U mpuMeHeHne. Cou aMMOHUH,
uXx (pU3NYEeCcKue U XMMUYECKHEe CBOMCTBA, puMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IMOJydyeHHe, PU3NYECKUEe M XUMHUYECKHUE
cBOWicTBa (OOIIME Kak WPEACTaBUTENs Kiacca KHUCIOT W CHEIU(pUIECKHE).
Hcnonp30BaHMEe HUTPATOB M COJIEH aAMMOHMS B KadeCTBE MHUHEPAIbHBIX
yaoOpeHuit. XuMHUECKOe 3arpsi3HeHUE OKPYKaIOLIeH Cpeibl COeTMHEHUSMH a30Ta
(KMCIIOTHBIE J0XK]HU, 3arpA3HEHUE BO3/lyXa, OYBBI U BOJOEMOB)




2.4

2.5

dochop, amnorponHbie MoauduKanuu ¢ocdopa, GU3NUECKHE U XUMHUYECCKUE
coiictBa. Okcua dpochopa(V) u gochopHast kucnora, Gu3NIECKre U XUMHUECKUE
cBOiicTBa, monydeHue. Mcronb3oBanue QocdaroB B KauecTBE MHUHEPAIbHBIX
yaoOpeHuit

OOmas xapakrepuctuka syeMeHTOB IVA-rpynmel. OcoOeHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTEMEHM  OKHUCIECHHUS.  YTIJIEepOoH,  aJUIOTPOIHBIE
MOIUGUKAIMK, pPACIPOCTPAaHEHHWE B TpUPOAE, (HU3NUYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6mus. Kpyrosopor yriaepoaa B npupozae. OKCuasl yriaepoaa, ux
¢u3nvecKre 1 XMMUYECKHE CBOMCTBA, ICHCTBHIE HA )KUBBIC OPraHU3MBI, TOJTy4YeHHE
U TIPUMEHEeHHE. DKOJIOTHYECKHE MPo0IeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa(lV);
TUIOTE3a TI00ATBHOTO IMOTEIUICHUSI KJIMMaTa; MapHUKOBBIA 3(dexT. YronbHas
KHCIIOTa U €€ CoJIM, MX (PU3NYECKHE U XMMHUYECKHE CBOICTBa, MOIY4YCHHE U
npuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBL Mcmoib3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO03sIiiCTBE

2.6

[lepBoHayanbHble MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, dTaHOJ, TJIULEPUH, YKCYCHAsI KUCIIOTa).
Nx cocraB u xumuyeckoe crpoeHue. I[loHsATHE O OWOIOTMYECKH BaKHBIX
BELIECTBAaX: JXHMpax, OeJKax, yrieBoJaXx — U HMX pPOJIM B JKU3HHU YEJOBEKa.
MatepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUN

2.7

Kpemuuii, ero ¢usnueckre 1 XMuMUYECKHE CBOMCTBA, [TOJIyY€HHUE U IPUMEHEHHE.
Coeaunenus kpemHus B mpupoje. O6imue npencrasieHus 06 okcuae kpeMuusi(1V)
U KpeMmHHEBOW Kuciore. CHIMKATB, WX HCIOJIBL30BaHWE B OBITY, MEIUIUHE,
MIPOMBIIIJICHHOCTH. BakHelne cTpouTenbHbIe MaTepUalbl: KepaMmHKa, CTEKIIO,
1eMeHT, OeroH, kene300eroH. [IpoGimembl 0GE30MacHOrO  HMCIIOB30BAHUS
CTPOMUTENbHBIX MaTepUaIOB B MOBCEAHEBHOMN KU3HU

2.8

XUMHUECKUI SKCIEPUMEHT: HU3ydeHHe O0O0pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KMCIIOTHI; TPOBE/IEHNE KaUeCTBEHHBIX peaklUii Ha XJIOPUA-HOHBI
1 HaOJII0JIeHHE MPU3HAKOB UX MPOTEKAHMs; OMbITHI, OTpa)Kkarolre GU3nYecKue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHHM (BO3MOXHO MCIIOJIb30BAHUE
BUJIEOMATEpPHAJIOB); O3HAKOMJIEHHME ¢ OOpa3llaMu XJOPHUIOB (TaJOreHuoB);
03HaKOMJIEHHE ¢ 00pa3aMu cepbl U €€ COeTUHEHUSIMH (BO3MOKHO HCII0JIb30BAHNE
BUJIEOMaTEpHaJIOB); HaOJIIOJeHHE Mpoliecca O0YyIJIMBaHUS caxapa Mo AeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI; HM3YYEHHE XUMHUUYECKHUX CBOMCTB
pa30aBICHHOMN CEPHOM KUCIIOTHI, IPOBEIEHUE KaUeCTBEHHON peaKkIuK Ha CyiIbdar-
MOH W HaOIOJIeHHe NpH3HaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3MYECKUMU
cBOWcTBaMM a30Ta, (ochopa M MX COCITUHEHUH (BO3MOXKHO HCIIOJIb30BAaHHE
BHUJIEOMATEpPHAIIOB), 00pa3llaMy a30THBIX U (POchOPHBIX yA0OpEeHUi; MoaydeHue,
coOupaHue, pacro3HaBaHME€ W H3YYEHHE CBOWCTB aMMHaKa, IpOBEJIECHHUE
KaueCTBEHHBIX peakluii Ha UOH aMMOHUS U pochaT-uoH U U3ydeHue NpU3HaAKOB
UX IPOTEKAHUs, B3aUMOJEICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJBIO
(BOBMOXKHO  HCIIOJIb30BAHHME  BHUJEOMATEpPHANIOB);  HM3ydyeHUE  MoJelse
KPUCTANIMYECKUX pEIIETOK anMasa, rpadura, ¢QyiiepeHa; O3HaAKOMIICHHE C
MPOLIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOICTBOM MPOTHUBOTa3a; MoJydeHue, cooOupanue, pacrio3HaBaHUE U U3yueHHE
CBOMCTB YTJIEKUCIIOrO Ta3a; MpoBe/IeHne KaueCTBEHHBIX peaklMii Ha KapOoHaT- U
CWIMKAaT-HOHbl W HW3Y4YEHHME IPU3HAKOB MX NPOTEKAaHUS; O3HAKOMJIEHHE C
MPOJYKIMEeH CHJIMKATHOM MPOMBIIIJIEHHOCTH; pEIIeHHe 3KCIepUMEHTAIbHbIX
3aJ1a4 110 TeMe «BakHelne HeMeTaulbl U UX COEAMHEHUSD)

MerTaisl 1 uX COCIUHCHUA

3.1

OGH_IEUI XApPaKTCPUCTHKA XUMHUYCCKUX DJICMCHTOB — MCTAJUIOB HAa OCHOBAHWU HX
nonoxxeHusd B [lepronnueckoit cucreme xumuieckux snemeHToB .M. Menaeneesa
" CTPOCHUS aTOMOB. CTpOGHI/Ie MeTalu1oB. MeTamndeckas CBSI3b U MeTaJLUITnIecKast
KPUCTAJUTMYECKas peIIETKA. DICKTPOXUMUYECKUIN Pl HANIPSHKEHUH METAIIIIOB

3.2

dusnueckue U XMMUYECKHE CBOIcTBa MeTayuioB. OOmue crocoObl MONTyYSHHS
MeTauioB. [IoHATHE O KOPPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3AIIUTHI UX OT




kopposuu. CraBsl (CTallb, YyryH, DIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY M IPOMBILICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTamibl: mnoJiokeHHE B llepuoanueckoir cuUCTEME XHMUYECKUX
anementoB [[.M. MeHneneeBa; CTpOCHHE MX aTOMOB; HaXOXIEHUE B IPHUPOJE.
dusnyeckue U XMMHUYECKHUE CBOICTBa (Ha mpuMepe HaTpus U Kainusi). OKCUasl 1
TUIPOKCUIIBI HATpUsi M Kanuda. [IpuMeHeHue IIeNOYHbIX METaUIOB U UX
COCIMHCHUI

[IlesrouHO3EMENBHBIE METAIIIIBI MATHUN U KAJIbLIUN: 1TOs10KeHue B [lepuoanueckon
cucremMe xumuyeckux siemeHToB .M. MeHnneneeBa; CTpoeHHME HUX AaTOMOB;
HaxoJieHue B npupoje. Pu3nueckue U XMMUYECKHUEe CBOMCTBA MarHusi U KajabLusl.
Baxneiimme coequHeHns KanbIus (OKCUI, THIPOKCHU, o). JKECTKOCTh BOJIBI 1
COCcO0BI €€ yCTpaHEeHHUs

AmomuHuil: nojoxkenue B Ilepuoanueckoil cucremMe XumMudeckux siaemenTon .M.
MemnzeneeBa; CTpoeHUE aToMa; HaXoXkIeHue B rpupoe. Guznueckue U XUMUYECKUE
CBOMCTBA AMFOMHUHHMS. AMGMOTEPHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A AITFOMUHUS

3.6

3.7

Keneso: monoxenue B [lepuomuveckoit cucrteme XxuMuveckux snemeHToB J[.U.
MeHneneeBa; CTpOCHHE aroMma; HaxoXIeHue B mpupoje. Duzmueckue u
XUMHYECKHE CBOMCTBa xkeneza. OKcuubl, rufpokcuabsl u conu kenesa(ll) wu
xeneza(lll), ux coctas, cBOCTBA U TTOJIyUCHHUE

XUMUYECKUH 3KCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAJJIOB U CILUIABOB, UX
(bu3MYeCKUMU CBOICTBaAMM;, H3y4CHHE pE3yJIbTaTOB KOPPO3UM METaUIOB
(BO3MOXKHO HWCIIOJIb30BaHUE BUICOMATCPUAIOB), OCOOCHHOCTEH B3aWMOJICHCTBHS
OKCH/Ia KAJIBIIHS M HATPHS C BOJOH (BO3MOYKHO MCIIOJIB30BaHUE BUICOMATEPHAIIOB);
HCCJICIOBAaHNE CBOWCTB JKECTKOM BOJBI; IIPOIEcca TOPEHUS Kejie3a B KHCIOpPOJIe
(BO3MOXKHO ~ WCIIOJB30BAaHUE  BUICOMATEPHUANIOB); IPU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha HOHBI (MAarHusl, KaJbIUs, aTIOMUHHMS, ITUHKA, sxerne3a(ll)
u sxenesa(lll), memu(ll); HabmroneHne M omUCaHWE MPOIECCOB OKPAIIUBAHUS
IUITAMCHH WOHAaMU HATpWsl, Kaausl W Kalblus (BO3MOXKHO HCITOJIb30BAHUC
BUJICOMATEPHAIIOB); HCClIeJOBaHNE aM(DOTEPHBIX CBOWCTB TUAPOKCUIA ATFOMUHHUS
Y TUIPOKCH/IA INHKA; PEIICHUE IKCIIEPUMEHTATBHBIX 3a71a4 110 TeMe «BakHelne
METaJUTbl U UX COCTUHEHUS

XUMUS U OKpy’Karolas cpeja

4.1

4.2

4.3

HoBble marepuanbsl u texHosioruu. Bemectsa u marepuansl B IOBCEIHEBHOM
KU3HM 4YeJIOBeKa. XMMHs U 310poBbe. be3onmacHoe MCIONIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momomlb NMpu XMUMHUYECKHUX OXKOTax M
OTPABJIEHUAX

OCHOBBI KOJIOTMUECKON TPAaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKpPYKAroIen
cpensl ITIJIK. Ponp xuMuu B pelieHHUM 3Kojoruueckux mnpodnem. IlpupogHbie
UCTOYHHUKH YTJIEBOJOPOJOB (Yroyib, MPHUPOIHBIA Tra3, HE(PTh), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMUYECKUN SKCIIEPUMEHT: M3yuyeHue 00pa3lioB MaTepUaloB (CTEKJIO, CIIaBbI
METAJUIOB, TOJIMMEPHBIE MaTepHAaIIbl)

IMPOBEPAEMBIE HA OI'D 10 XUMUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOI OBPA3OBATEJBbHON MPOT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJjbTaTaMm 0a30B0Oro
NpoBepPsieMoro YPOBHS OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

[Ipencrasnenue:

O TIO3HAaBAaEMOCTU SIBJICHMH NPUPOIBI, TOHHMaHUE OOBEKTHUBHON
3HAYUMOCTH OCHOB XUMHYECKOW HAyKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa oOOmIell KyJIbTypbl U MPaKkTH4YEeCKOH




ACATCIIBHOCTH 4YCJIOBEKA B  YCIOBHUAX COBPEMCHHOI'O O6H_ICCTBa;
IIOHUMAHHUEC MCECTAa XUMHUH CPCAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX METOJAaX MO3HAHMUSA, B TOM YHUCJE IKCIIEPUMEHTAIBHBIX U
TEOPETUYECKNX METOJAaX HCCIEJOBAHUS BENIECTB M  HU3YYCHUSA
XUMHUYECKHUX PEaKIIHii; YMEHHE HCIIOJIb30BaTh MOJECTH ISl OOBSICHCHUS
CTPOCHUS AaTOMOB M MOJIEKYIT

1.3

2.1

0 cdepax mpohecCHOHAIFHON NEATEIBHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMCHHBIMU  TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSX
XMMHYECKOH HAayKH, YTO MO3BOJIUT OOy4YarolMMCsS paccMaTpHUBaTh
XMMHIO KakK cepy cBoeit Oyayieit mpodeccnoHanbHOM eI TeNbHOCTH U
cllesiaTh OCO3HAHHBIM BBIOOP XMMHH KakK MPOQHILHOTO HpPEAMETa IpH
Mepexo/ie Ha YPOBEHb CpPeIHEro o0IIero o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHYECKHUX 3HAHUM 1 YMCHUEC NPUMEHSATb CUCTEMY
XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOXHEUIINE XUMHUYECKHE [MOHSTHSA: XMMHUYECKMH DIIEMEHT, aroM,
MOJIEKYJIa, BEILIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPO/HAs CMECh, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJISIpHAsi Macchl,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM, OKCH,
KHCJIOTa, OCHOBaHME, COJb (CpEAHss), XUMHUUECKass peaklus, peakiuu
COCIMHEHUS, PEaKUUM pa3IoKEHUs, PEaKUUU 3aMELICHUs, PEeaKLUH
oOMeHa, TeroBoi YQ(PEKT peakinu, FIK30- U IHIOTEPMUIECKUE PEAKIIHH,
pacTBOp, MaccoBast 10J1s1 XMMUYECKOI'0 3JIEMEHTA B COEIMHEHNH, MaCCOBast
JI0JIs1 ¥ TIPOLIEHTHAs KOHLIEHTpAIMs BEIIECTBA B PAacTBOpE, SAPO aroma,
JIEKTPOHHBIA  CJIOW aToMa, aToOMHas OpOMTanb, paauyc aroMa,
BaJICHTHOCTD, CTEIEHb OKHCIICHMUS, XUMHYECKast CBSI3b,
IEKTPOOTPHULIATENBHOCTD, MOJISPHAS U HEMOJSIpHAs KOBAJICHTHAsl CBA3b,
HMOHHAsl CBs3b, METAUIMYECKas CBS3b, KPUCTAJUIMYECKAs pELIETKa
(aToMHasl, MOHHAs, METAJUIMYECKAsi, MOJIEKYJIIpHasi ), MOH, KATUOH, aHUOH,
ANIEKTPOJIUT U HEJIEKTPOJIUT, IIEKTPOIIMTHUECKAS TUCCOLMALINS, PEaKIH
HOHHOTO  OOMEHa,  OKHCJIUTEIbHO-BOCCTAHOBHUTENIbHBIE  pEaKIMy,
OKHCIIUTEIh M BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAHOBIIECHHE,
AJIEKTPOJIM3, XUMHMUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHUMbIe
peakuuu, CKOpOCTh XUMUYECKON peaknnu, karanusarop, [1/IK, kopposus
METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIAraloIIMe 3aKOHbl XUMHHU: 3aKOH COXPAaHEHHUS MaccChl,
nepuoanueckuii 3akoH /.M. MennaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aKOH ABOTaJIpo

2.3

3.1

TEOPUH XHUMHH: ATOMHO-MOJIEKYJISIpHAs Teopusl, Teopus
AIEKTPOJIUTUYECKON TUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOUYAOIIICH:

yMEHHUE MPAaBUIBHO UCIOIB30BATh U3yUEHHBIE BEIIECTBA U MaTepHaJbl (B
TOM YHCJI€ MHUHEpAJIbHbIE yTOOpPEHMs, METaIbl M CIUIABbI, MPOJYKTHI
nepepaboTKM  HPUPOAHBIX  MCTOUYHUKOB  YIJIEBOAOPOAOB  (yIJId,
MpUpPOAHOTrO ra3a, HepTu) B OBITY, CEIbCKOM XO3siicTBe, Ha
MIPOU3BOJICTBE M MMOHUMAHHUE 3HAYCHUS KHUPOB, OCIKOB, YIIEBOJOB JUIs
OpraHM3Ma 4YeJlOBeKa; YMEHHE IPOTHO3UPOBATh BIUSHUE BEILIECTB U
XMMHUYECKHUX IIPOLIECCOB HA OpraHu3M YeJIOBEKAa M OKPYKAIOIIYIO

MIPUPOHYIO CPENy

3.2

yYMEHUE HWHTETPUPOBATh XHMHUYECKHE 3HAHUS CO 3HAHHSIMH JIPYTUX
y4eOHBIX MPEMETOB

3.3

HAJIMYHE OIbITa pabOTHl C PA3TUYHBIMU UCTOYHUKAMHU MH(OPMAIH IO
XUMUN (Hay4Has M HAy4HO-TIOMYJIsApHas JIMTEpaTypa, CIOBapH,
CIPaBOYHMKHU, HHTEPHET-PECYPCHI)




yMeHHE OOBEKTHMBHO OIICHWBAaTh HWHGOPMAIMIO O BEHIECTBAX, HX

3.4 MPEeBPALICHUSAX U TMPAKTHYECKOM MPUMEHEHUH U YMEHHE HCIOJIb30BaTh
e€ JU1s penieHus yueOHO-TI03HaBaTeIbHBIX 3a/1a4
Bnagenue ocHOBaMU MOHSATUIHOTO anmnapara U CUMBOJIMYECKOTO SI3bIKa
4 XUMUH JIsI COCTaBIICHUsI ()OPMYJT HEOPTAHUYECKUX BEIIECTB, YPABHCHHIA
XUMHUYECKHUX peakluii; ocHoBaMu XxuMudeckoil Homenkinarypsl (IUPAC
Y TPUBUAIILHOM)
YMeHue OOBSCHATH CBSI3b IOJOXKEHUs 3ieMeHTa B [lepuoauueckoit
CUCTEME€ C UHCJIOBBIMH  XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHX DJJIEMEHTOB (CocTaB HW 3apsii sjpa, oO0IIee Yucio
ANEKTPOHOB), pAaCIpeleieHHEeM JJEKTPOHOB IO JHEPreTHUYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAIBIIHS
[IpencraBieHre o NEPUOANUECKON 3aBUCMMOCTU CBOMCTB XHMHUYECKUX
JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUIIATEIHHOCTh), MPOCTHIX H
6 CJIOKHBIX BEIIECTB OT MOJIOXKEHHUS 3JIEMeHTOB B [leprnoanueckoii cucreme
(B MaJIBIX MEPHOJaX U IJIABHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOCHUS
aToMa
7 YmMmenue knaccuuuupoBarh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKHE BEIIeCTBa
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTETICHh OKUCIICHHSI XUMHUYECKHX 3JIEMEHTOB, 3apsijl HOHA
8.2 BHJT XUMHUYECKOW CBSI3M M THUI KPHUCTAUTMICCKOW CTPYKTYpPHI B
COETUHEHUSIX
8.3 XapakTep cpeiibl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh GU3HMUECKHE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOAOPO, TpaduT, aama3, KpeMHHH,
9.1 a3oT, pocdop, cepa, XJop, HATPUM, KA, MarHUi, KaIbIUH, ATFOMHHUIA,
KEJE30)
CJIOKHBIX BEIECTB, B TOM YHCIIE UX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOOPOJ], CEPOBOIOPOMI, OKCHABI U TUAPOKCUIBI MeTaioB |-I11A
99 rpynmn, antomunus, meau (1), nunka, xenesa (11 u 1), okeunel yriaepona
(I u V), kpemuus (1V), azora u pocdopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, cepHas, a30TucCTasi, a3o0THasA, ¢ocdopHas, yroipHasi,
KpeMHHUEeBasi KUCIIOTa U MX COJIH)
MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH
9.3 OT FIX COCTABA M CTPOCHINS, IPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT HX
CBOMCTB, BO3MOXXHOCTh TPOTEKAHUS XUMHUYECKHX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSIX
10 YMeHue COCTaBIATh MOJICKYJSPHBIC W MOHHBIC YpaBHEHUS PEaKIIHid, B
TOM YHUCJIE:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA U3YyYEHHBIX KJIACCOB (TPYIII)
HEOPTaHMYECKUX BEIIECCTB
10.4 MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHue BEIYHUCISTh (POBOJUTH PACUETHI):
111 OTHOCUTEIILHYI0 MOJIEKYJSIPHYI0O Y MOJSIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOI'0 JIEMEHTA B COEIMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
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II0 YPaBHEHHAM XMMHYECKHX PpEaKIMA W HAXOAUTb KOJUYECTBO
BEIIIECTBA, 00BEM U MacCy peareéHTOB WJIM POJAYKTOB PEAKIIUU

12

12.1

Bnanenue (3HaHue OCHOB):

OCHOBHBIMHM METOJIaMH HAay4HOTO MO3HaHUs (HAOII0JeHNEe, U3MEPEHHE,
9KCHEPUMEHT, MOAEIUPOBAHNE) IIPU U3YUCHUH BEILECTB U XMMUYECKHX
SABJICHHI; YMEHHE C(HOPMYIHPOBATH MPOOJIEMY U MPEUIOKUTH MyTH €€
peuenus

12.2

12.3

13

Oe3omacHON pabOThl € XHMHYCCKMMH BELIECTBAMU, XHMHUYCCKOM
MOCYI0H U JIaOopaTOPHBIM 000pYO0BaHUEM

npaBuUiaMy 0€301TaCHOTO OOPAIEHUS C BEIICCTBAMH, UCIIOIb3YEMBIMH B
HOBCGHHGBHOﬁ KHU3HU, HpaBI/IJIaMI/I IIOBCACHUA B LCIIAX c6epe>1<eHI/151
310pOBbSl M OKPYXAIOIIe NPUPOJHOM Cpenbl; MOHUMAaHUE Bpeaa
(omacHocTH) BO3AECWCTBUS Ha JKMBBIE OPraHM3MBl ONPENEIEHHBIX
BEILIECTB, CIIOCOOOB YMEHBIICHHS M TPEIOTBPAIICHHS HX BPEIHOTO
BO3JICHCTBUS

Hamume MMPAKTUYCCKUX HABLIKOB INNIAHUPOBAHUA KW OCYHICCTBJIICHHA
CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

131

HU3YUYCHUC U OIIMCAHUC q)HSH‘leCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHUC C
(1)I/I3I/I‘-IGCKI/IMI/I U XUMHWYCCKUMHU ABJICHUAMU, OIIBITHI, HJJIFOCTPUPYIOLIUC
IIPU3HAKHU ITPOTCKAHUA XUMHUUYCCKUX peaKHI/Iﬁ

13.2

HU3YyUCHUC crmoco0oB pasaciICHUs cMmeceit

13.3

MOJIYYCHHE KUCTIOPpOAa U U3YUCHUC CTO CBOﬁCTB; MOJIYUCHHUC BOAOPOda U
HU3Yy4YCHUC CTO CBOfICTB; IMOJIYYCHHEC YIJICKHCJIOTO ra3da U U3y4CHHUC €TI0
CBOﬁCTB; IMNOJIYYCHHUC aMMHAKa U U3YUCHHUC CTO CBOMCTB
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IIPUTOTOBJIEHUE PACTBOPOB C  ONPEIEIEHHOM MacCOBOM  J1oieit
pPacTBOPEHHOTO BELIECTBA

135

13.6

IIPUMEHEHHE HHAMKATOPOB (JJaKMyca, METUJIOpaHka U (peHosdranenHa)
UISL OTIPE/IeNIEHHSI XapaKTepa Cpe/ibl B pacTBOpPaxX KUCIIOT M IIEI0UeH

WCCIIEZIOBAHUE M OITMCAHUE CBOMCTB HEOPTAaHUYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB; M3y4YEHHE B3aUMOJEHCTBHS KHCIOT C METalllaMH, OKCHJIaMH
METAJJIOB, PACTBOPHUMBIMU M HEPACTBOPUMBIMU OCHOBAHHSIMH, COJISIMH,
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMIl; BBITECHEHHE OJHOTO MeTasula
IpYr'MM U3 pacTBopa COJM; HcclefoBaHHe aM(pOTEpHBIX CBOMCTB
THIPOKCUIOB ATFOMUHUS U IMHKA

13.7

13.8

PCHICHUC SKCIHCPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OCHOBHBIE KJIACChI
HCOPraHNYCCKUX COGHHHGHHﬁ)); <<3J’IGKTpOHI/ITI/I‘IeCKa$I JUCCOLINAIIsI,
«BakHelIe HeMeTaJlJIbl U UX COCOUHCHUA», «Baxsnelmue MeTallIbl U
nX COCOAUHCHUA»

XUMHAYECKHE IKCIIEPHUMEHTHI, MILTIOCTPUPYIOIINE TPU3HAKU MTPOTEKAHHS
peakiuii HFOHHOro 0OMeHa; KaueCTBEHHbBIE PEaKIIMU Ha TPUCYTCTBYIOIINE
B BOJHBIX PAacTBOpax HOHBL: XJOPHI-, OpPOMHI-, HOIHI-, CyIbdar-,
¢docar-, xapOboHAT-, CHIMKAT-aHUOHBI, THUIPOKCHJ-MOHBI, KATHOHBI
aMMOHHS, Mar"usi, KaJblius, aTIOMUHUS, kene3a (2+) u xenesa (3+),
Meau (2-+), HuHKa

14

141

VYmMmenue:

MPENCTaBIsATh  pPe3yibTaThl JKCIEpUMEHTa B  (opMe BBIBOJOB,
J0Ka3aTCiIbCTB, I‘pa(bI/IKOB nu T3.6JII/ILI N BBISABJIISTH BMHHqueCKHe
3aKOHOMEPHOCTH

14.2

yCTaHABJINBATh CBSI3U MEXKAY PEaTbHO HAOIOTACMBIMH XUMHUYECKUMH
SABJICHUAMHA U IpoHecCaMu, MPOUCXOAAIIUMU B MAKpPO- U MHUKPOMHPC,
O0OBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB

HHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYaIAPCTBEHHOM 3K3AMEHE 110 XUMHWHU




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

HepBOHa‘IaHBHBIe XUMHUYCCKUEC ITOHATHUA

11

UucTteie BemecTBa u cMecu. CriocoOBI pa3iesieHus: cMecei

1.2

1.3

14

1.5

ATOMBI 1 MOJICKYIJIBI. Xumunaeckue 3j1eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
HpOCTHe 1 CJIOKHBIC BEIICCTBA.

Xumuaeckas (bOpMy.]'Ia. BanenTHOCTE aTOMOB XMMHUUYECKUX 3JIeMeHTOB. CTeIleHb
OKHCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aToOMHAs Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHYCCKOI'0 2JICMCHTA B
COCINHCHNU

KommaectBo BemectBa. Monbk. MonspHas macca. MoOJSpHBIH 00BEM ra3os.
B3anumocBsI3p KOJIMYECTBa, MACChI U YHCIIA CTPYKTYPHBIX €IMHUI BEIIECTBA

1.6

Ou3nyecKue U XUMUYECKHE ABJICHUA. XUMHUUECKasd peakius U €€ IPU3HAKUA. 3aKOH
COXpaHEHUsI MACChl BEUIECTB. XMMUYECKHE YPABHEHUS

[Iepnonnueckuit 3akoH u Ilepuoguyeckas cucremMa XUMHYECKUX dieMeHToB JI.1.
MenpeneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnonnueckuit 3akoH. llepuoguueckas cucrema xumMuyeckux snemeHToB JI.U.
Menpeneesa. Ilepuonpl u rpynnsl. du3nyeckuil CMbICI MOPSAKOBOIO HOMEpA,
HOMEPOB [IEpUOa U IPYMNIIbI IIEMEHTA

Crpoenne aromoB. CocraB aToMHBIX siaep. M3orombl. OnekTpoHsl. CTpoeHue
IEKTPOHHBIX ~ 000J04YeK aToMoB MmepBbIX 20 XMMHUYECKMX  3JIEMEHTOB
[Iepunonnueckoii cucremsl .M. MeHnneneena

3aKOHOM€pHOCTI/I B M3MCHCHUM CBOMCTB XHMMHYCCKHX DJICMCHTOB IMEPBLIX TpéX
nepuoaoB, Kajausd, KaJlbIMUA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIbHOCTH,
METATNIMYCCKUX U HEMCTAJTIIIMYCCKHUX CBOﬁCTB) n ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C
ITOJIOXKCHHUEM 3JICMCHTOB B Hepnonﬂqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

Crpoenue BeniecTa

3.1

Xumudeckass cBa3b. KoBajeHTHas (moisipHas M HEMOJspHas)  CBA3b.
DNeKTpOOTPULATENLHOCTD XAMHYECKHUX 3JIEMEHTOB. HNonnas CBSI3b.
Merauinueckas CBsi3b

3.2

Tunbel KpuUCTAIUTMYECKUX  pemeéToK  (aToMHas, WMOHHAs, MeTajuIhdecKas),
3aBUCUMOCTb CBOKCTB BELIECTBA OT THUINA KPUCTALIMYECKON PEIIETKH W BUIA
XUMHUYECKOH CBSI3U

Baxnelimme mnpencraBuTe HEOPraHWYECKUX BellecTB. Hemeramisl W HX
coenqnHeHus. MeTaibl U UX COeJUHEHUS

4.1

Knaccupukanus u HOMEHKIAaTypa HEOPraHHMYECKUX COEIMHEHHMH: OKCHI0B
(coneobpa3yrolue: OCHOBHBIE, KUCIOTHbBIE, aM(POTEpHBIE) U HECOJIE00pa3yIOIIHE;
OCHOBaHUU (ménoun u HEpacTBOPHUMbIE OCHOBaHHA); KHCJIOT
(xucmopocoaepKaniie U OECKUCIOPOIHBIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coneil (CpeTHUX M KUCIIBIX)

4.2

4.3

4.4

dusnueckue ¥ XMMUYECKUE CBOMCTBA MPOCTHIX BEIECTB-HEMETAILIOB: BOJIOPOAA,
XJIOpa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUs

Pu3nyecKre 1 XMMHYECKHE CBOMCTBA IIPOCTHIX BELIECTB-METAUIOB: JIUTHS, HATPHS,
Kalus, MarHus W KalblMs, aJllOMUHUSA, JKejle3a. OJEKTPOXUMHUYECKUH Pl
HaIpsHKEHUH METaJUIOB

Ou3nYecKue M XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHWU HEMETAJIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPO/IA, aMMHAKA

4.5

dusznuecKkue W XMMHYECKHE CBOWCTBa OKCHa0B HemertamioB: cepol (I1V, VI),
asorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(lV). INonydenue
OKCHIOB HEMETAIIJIOB

4.6

Xumudeckue cBoicTBa OKcHIOB: MeTawioB |A—IIIA rpynm, mwaka, memu(ll) u
xene3a(ll, 11). [TomyueHre OKCHIOB METAJIJIOB




4.7

XWMHYECKHE CBOMCTBA OCHOBAaHWUW W aM(OTEPHBIX THUAPOKCHIOB (HAa MpUMEPE
THJIPOKCUIOB aTIOMHMHUS, JKeJe3a, HMHKa). [lomydeHne ocHoBaHMN U aM(OTEPHBIX
THIPOKCHJIOB

4.8

4.9
4.10
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OO0mue XMMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEpOBOJOPOIHOM,
CEpHHUCTOM, CEepHOH, a30THOU, QochopHOl, KpeMHUEBOH, yroabHOi. Ocolbie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM U a30THOM KUCTOT. [lomyueHnne
KHCIIOT

OOue xuMUYecKre CBoWcTBa cpenHux coneil. [lomyyenue comnei

[Tonyuenue, coOupaHue, paclo3HaBaHUE BOJOPOJAA, KHUCIOPOAA, aMMHUAKa,
YIIJIEKHUCIIOro ra3a B 1abopaTopun

[lonyueHne amMMuaka, CEpHOM M a30THOM KHCJIOT B IPOMBILUIEHHOCTH. O0mue
Croco0bl NOJIYYEHUs] METAJIOB

4.12

I'eneTnueckas cBA3b MCXKIY KilaCCaMU HEOPTraHUYCCKUX COG,Z[I/IHCHI/Iﬁ

XUMHYECKHE p€aKnuu

5.1

Knaccuukanus XuMUUECKUX peakuuid MO Pa3IUuHbIM MPHU3HAKAM: MO YHUCIY U
COCTaBy Y4YAaCTBYIOIIMX B PEAKIHMH BEMIECTB, IO TEIUIOBOMY OJ(PQeKTy, Mo
U3MEHEHHUIO CTENEHEN OKUCICHUS! XUMUYECKUX YIEMEHTOB

5.2

5.3

TennoBoii 3pheKT XUMUYECKON pPeaKIiK, TePMOXUMUYECKUE YpaBHEHUs. JK30- U
SHAOTEPMHUUYECKUE PEaKIMK. TepMOXUMHUECKHUE YPAaBHEHUS

OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakiMu. OKUCIMTENM U BOCCTAHOBUTEIM.
IIpoueccel ~ OKMCIEHMSI U BOCCTAHOBJIGHUS.  OJEKTPOHHBIA  OayiaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEaKLIUU

5.4

5.5

Teopus 37€KTpONUTUYECKON aucconanuu. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HE3IeKTPOoJUThl. CUIIbHBIC U cIa0bIe AIEKTPOIUTHL. CTeneHb TUCCOHAIIIN
Peakiun moHHOro OoOMeHa. YCJIOBHMS MPOTEKAHHUS PEAKIMH HMOHHOTO OOMEHa,
MIOJIHBIE U COKPAILEHHBIE HOHHBIE YDAaBHEHUS PEAKIUI

XUMUS U OKpy’Karolas cpeja

6.1

BemecrBa u Mmarepuanbl B IMIOBCEJHEBHOM KU3HM 4elnoBeka. besomacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakluii B jabopaTopuu u Obity. [lepBas
IIOMOILb [P XMMUYECKUX OKOT'aX U OTPABICHUAX

6.2

6.3

6.4

XUMUYECKOoe 3arps3HEHHE OKpYKarolel cpebl (KUCIOTHBIE 0K, 3arpsi3HEHHE
MOYBBI, BO3/lyXa M BOJOEMOB), crocoObl ero mnpenorBpamieHus IIpenenbHas
nonyctumasi koHueHtpanus BemiectB (IIJIK). Ponp xumum B peuieHuun
9KOJIOTHYECKUX MpobieM. YcuieHHe TMapHUKOBOro »sddekra, paspylieHue
030HOBOTO CJIOSI

[Tpumenenue cepsl, a30Ta, pocdopa, yriaepoaa, KpEMHUS U KX COSTUHEHHH B OBITY,
MEIMIMHE, POMBIIUIEHHOCTH M CEJIBCKOM X03dlcTBe. [IpuMeHeHne MeTauioB U
CIUIaBOB (CTajib, YyTyH, JIOPAITIOMHHHM, OpoH3a) B OBITY U MPOMBIIUIEHHOCTH UX
coeauHeHuil. IloHsATHE 0 KOPPO3UM METAIIOB, OCHOBHbIE CIIOCOOBI 3AIIUTHI UX OT
KOppO3uu

[IpupoaHble HMCTOYHUKH YTJIEBOJOPOAOB (yrojb, NPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

[lepBoHaYaIbHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX YIIIepoia
(MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TAHOJ, MIIMIEPUH, YKCycHas Kuciora). [lonstue o
OMONIOTMYECKH BaKHBIX BEIIECTBAX: KHPaX, OENIKax, yriieBoJax — U UX POJIU B JKU3HU
YeJoBeKa

Pacuértrr:

7.1

o GpopMynaM XUMHUYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHHUAM




