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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa o XMMUU Ha YPOBHE OCHOBHOI'O 0O0IIIETO 00pa30BaHUs COCTaBJICHA HA
OCHOBE TPeOOBAaHMI K pe3ysbTaTaM OCBOEHHUSI OCHOBHOW 0Opa3oBaTENbHON MpPOrpaMMbl
OCHOBHOTO 0011ero odpa3zoBanus, npeacraBieHHbIx B ®I'OC OO0, a takxke HA OCHOBE
denepanbHOIl paboyeil MporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHIEHIIUU MpPErogaBaHus
y4eOHOro mpeameTa «XuUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma mo xumMuu Aa€T MPEACTaBICHHUE O IEJIAX, 00IIel cTpaTerun o0y4ueHusl,
BOCIIUTAHWMS ¥ PA3BUTHS 00YYAIOIINXCS CPECTBAMU YIeOHOTO MpeIMETa, YCTaHABITUBACT
o0s3aTeNIbHOE TPEMETHOE COJAEpKaHHe, MPEAyCMaTpPUBAET paclpeiesicHue €ero Io
KJIaccaM M CTPYKTYpHPOBAHUE TI0 pa3JieiaM U TeMaM IMPOTPaAMMBI 110 XHMHH, OIIPEICIISACT
KOJIMYCCTBCHHBIE W KAYCCTBCHHBIC XAPAKTEPUCTHKU COJACPKAHUS, PEKOMEHIYEMYIO
MOCIIEZIOBATENIbHOCTh U3YyUEHUSI XUMHUHU C YUYETOM MEKIPEIMETHBIX U BHY TPUIPEIMETHBIX
CBsI3€l, JIOTMKH Y4YeOHOro TMpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydJarouumxcs,
ompesieNiieT BO3MOXXHOCTH MpeaMeTa JUisl pealu3ali TpeOoBaHUN K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa30BaTeNbHON NpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yjbTaTaM OOydeHHS XMMHHU Ha YPOBHE Iieliei
U3Y4YCHHs] TpeAMEeTa M OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATENHHON EATeIbHOCTU
00y4aroIerocsi 0 OCBOCHHUIO y4eOHOTO COACPIKAHMUS.

3HaHWE XUMHH CIYXXUT OCHOBOW i (GOPMUPOBAHUS  MHPOBO33PEHUS
00yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUATILHOM €JIMHCTBE MHUpPA, BAXKHYIO POJb
urparT GopMupyeMble XUMHUEH MPEACTABICHHUS O B3aUMOIPEBPAIICHUSIX SHEPTHH U 00
ABOJIIOIMH BEIICCTB B MPUPOJIC, O MYTIX PEHICHHS TIIO0ATBHBIX MPOOJIEM yCTOWIUBOTO
pa3BHUTHUSl YEIIOBEUYECTBA — CBHIPHEBOM, JSHEPreTHUYECKOW, MUIIEBOM M 3KOJOTMYECKOMN
0€301MacHOCTH, MPOOIEM 3PABOOXPAHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH MJisi camMopas3BUTHS U (HOPMUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 00MIeH 1 PYHKITMOHATLHOW IPaMOTHOCTH,

BHOCUT BKJIaJ B (OpMUpOBaHHME MBIIUICHHSI W TBOPYECKUX CIOCOOHOCTEH
oOy4Jarommxcsi,  HABBIKOB WX  CAMOCTOSITENIbHOW  y4eOHOW  NIeATEeIhbHOCTH,
HKCIIEPUMEHTAIIBHBIX U UCCIICIOBATEIILCKUX YMEHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOMN
YKU3HU, TaK U B TPO(HECCUOHATBHOMN JCSITSIILHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIIUICHHUS, 3aKJIa/IbIBA€T OCHOBBI 1IEIOCTHOTO
B3TJISiJa HA €IWHCTBO TPUPOJLI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM JTAllOM B
(bOopMHUPOBaHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH O0YUYaIOIIUXCS;

croco0cTByeT (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO-HAYUYHBIM
3HAHUSAM, K TIPUPOJC, K YEIIOBEKY, BHOCUT CBOHM BKJIAJ B DKOJIOTHYECKOE O00pa3oBaHUE
00yJaromuxcs.

JlanHble HampaBieHUsT B OOY4YCHHMM XUMHH O0O€CIIEUMBAIOTCS —CHEU(UKON
coJiep>KaHMsl Y4eOHOro MpeaMeTa, KOTOPbIM SBISETCS NMEeAarornyecku aJanTUPOBaHHBIM
OoTpakeHHeM 0a30BOI HAyKU XMMHUU Ha ONPEACIEHHOM 3Tare €€ pa3BUTHUA.

Kypc xumMum Ha ypoBHE OCHOBHOIO o0OIIero oOpa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOUIUMHUCS CHUCTEMBbl TEPBOHAYAIIBHBIX TMOHATUH XUMHH, OCHOB
HEOPTaHWYECKOW XUMHUU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TOHSTHA OPTaHUYECKON
XUMHH.



CTpykTypa coJepkKaHus MpOorpaMMmbl MO XUMUU Cc(HOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOr0 noaxoza kK e€ uzyueHuro. ComepkaHue CKJIAIbIBAETCS U3 CUCTEMbI MOHITUI
0 XMMHYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI MOHATUN O XUMUYECKOH peakuuu. O6e
ATHU CUCTEMBI CTPYKTYPHO OpPraHW30BaHbl MO IMPUHILMILY IOCIEAOBATEIBHOTO Pa3BUTHS
3HAHUHI Ha OCHOBE TEOPETUYECKUX ITPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa /J[. I. MeHieneeBa Kkak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHsI O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBICHHUMN 00 3IEKTPOTUTUUECKON TUCCOIMAIINY BEIIECTB B PACTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH ITOIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBINONHAS (YHKUMKM OOBSCHEHUS U TMPOTHO3MPOBAHUS CBOICTB, CTPOCHUA U
BO3MOKHOCTEH ITPAKTHYECKOTO IPUMEHEHHUS U MOJYyUYECHHS U3y4aeMbIX BEILIECTB.

OcBoeHme MPOrpaMMbl 10 XMMHUH CIIOCOOCTBYET (POPMUPOBAHHIO MIPEACTABICHUS O
XUMHYECKOW COCTABJISAIOIIECH HAyYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPOIBI,
LEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHuA B Hayke. M3yueHue
XUMHUH TPOUCXOJUT C IMPUBJICUCHUEM 3HAHUN U3 paHee N3YUYEHHBIX YUYEOHBIX PEIMETOB:
«Oxpyxatomuii Mup», «buosorus. 5—7 knacce» u «Puznka. 7 Kiaace».

[Tpy m3y4eHHH XUMHHU MPOUCXOAUT (POPMUPOBAHHE 3HAHMA OCHOB XHUMHUYECKOU
HAayKd Kak o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MNPAKTUYECKOH JesATEIbHOCTU
YeJI0BeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3ajjaua y4eOHOro IpeMeTa
COCTOMT B (OPMHPOBAHMU CHUCTEMbl XHMHUYECKUX 3HAHUW — BaKHEHIIUX (HaKTOB,
MOHITHA, 3aKOHOB U  TEOPETHUYECKUX  IOJIOKEHHH, JOCTYMHBIX  0000IeHu
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKd, B MPUOOIIEHWU K HAyYHBIM METOJaM
MO3HAHUS NPU U3YUYEHHUH BEIIECTB U XUMHUYECKHUX PeaKkuil, B POPMUPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOM MU y4yeOHO-
HCCIIEIOBATEIbCKON  JIeATENbHOCTH, OCBOEHMM TpaBHJI 0O€30MacHOro oOpallleHus ¢
BEILECTBAMU B ITIOBCEITHEBHOU JKU3HU.

[Ipy u3y4eHHMM XUMUU HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XHOE
3Ha4YeHHE NPUOOpeNn TaKue 1eJH, KaK:

— (opMupOBaHME  HWHTEIUICKTYaJlbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TMPHUHATUIO  PEIICHUH,
CHocOOHOM aganTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HH;

— HAIpPaBJICHHOCTh OOYYEeHMsI Ha CUCTEeMaTHYeCKOoe MpHOOIIeHHe 00ydJaromuxcs K
CaMOCTOSITEIbHOM IIO3HABATEIIBHOW JIEATECIIBHOCTH, HAY4YHBIM METOJaM IIO3HAHMS,
(bopMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecrieyeHre ycaoBui, CIOCOOCTBYIONUX MPUOOPETEHHUIO 00YUYaIOLIUMUCS OIbITa
pa3sHOOOpa3HOW /EATENbHOCTH, TO3HAHUS M CaMOIIO3HAHMS, KIIOUYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHIINI), UMEIOIIMX YHUBEPCAJIbHOE 3HAUEHUE JJISl PAa3IMYHBIX BUIOB
NEATEIbHOCTH;

— (hopmupoBaHue 061IeH PYHKIIMOHATBLHON U €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBACHSITHh U OLEHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUPA, UCIIOIb3Ys
3HAHUS W OMNBIT, IOJYYEHHBIC NPHU M3YYCHUU XUMHH, NPUMEHATH UX IPU PEIICHUHU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYIOBOM €A TEIHHOCTH;

— (opmupoBaHue y 00y4aromuxcsi I'yMaHUCTUYECKUX OTHOULIEHWH, MOHUMAaHHUS
IHEHHOCTH XHUMHUYECKUX 3HaHUM g BBIPAOOTKH HKOJIOTMYECKH I1e1eco00pa3HOro



MOBEACHUS B OBITY U TPYJIOBOM NIEATEIHLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKPY’KaroIlleH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIECUYEIOBEUECKHUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIIA U HANPABICHHOCTU JalbHEHIIIEro 00yUeHHUs.

OO6miee 4yuciIO 4YacoB, OTBEACHHBIX I M3YyUYEHUsS XMMHUU HAa YPOBHE OCHOBHOIO
obmrero oopa3oBaHusi, cocTapiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIENI0), B
9 kmacce — 68 acoB (2 Jaca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHa4abHBbIE XUMHYECKHE TOHATHSA

[IpenmeT xumuu. Posib XuMHM B KW3HU YelIOBEKa. XUMUA B CUCTEME HayK. Tena u
BellecTBa. u3znueckue CBOKMCTBA BEIIECTB. ATperaTHOe COCTOsIHME BemiecTB. [lonsTue o
MeTOJIaX MO3HaHMsI B XUMHUHU. YucThie BemecTBa U cMecu. CriocoObl pa3ieieHnsi CMECeH.

ATOMBI ¥ MOJIEKYJIbIl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX AJIIEMEHTOB.
[IpocTslie U cl0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢opMmysa. BaleHTHOCTP aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHAst Macca. MaccoBas 10JIs1 XUMUYECKOTO AJIEMEHTA B COCJUHEHNU.

KomnuectBo BemecTBa. Monbs. MonsipHas Mmacca. B3anmocBs3b KonuyecTBa, MacChl
U YKcla CTPYKTYpPHBIX €IWHHI] BemiecTBa. Pacu€rel mo ¢dopMmyiaM XUMHUYECKUX
COCIMHEHU M.

®u3znuecKue U XUMUYECKUE SIBJICHUA. XUMUYECKash peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHMs. Kiaccupuxanus XUMHYECKUX
peakuuii (CoeuHEHUS, pa3IoKEeHUsI, 3aMellleHrs, 0OMeHa).

Xumuueckui IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOH IOCYyl0#, MpaBuiamMu padboThl B Jjaboparopuu u
npuémMamu oOpamieHus ¢ JabopaTopHBIM O0OpYJOBaHHWEM, H3yUYE€HHUE U OIMCAHUE
(U3UYECKUX CBOMCTB 00pa3I[0OB HEOPTaHWUYECKUX BEIIECTB, HAOMIOACHHE (U3UUECKUX
(ny1aBieHue BOCKa, TassHUE JbJa, paCTUPaHUE caxapa B CTyIKe, KUIIEHUE U KOHJEHCALUs
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYH, MPOKATUBAHHE MEIHOW MPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHUCIOTOM) SBJICHWW, HAOJIOJ€HUE U ONHMCAHHUE MPU3HAKOB
MPOTEKAaHUS XUMHUYECKHX peakuui (pas3yioKeHUue caxapa, B3aUMOJECHUCTBHE CEpPHOM
KHUCIIOTBl C XJIOpUAOM Oapusi, paznoxkeHue ruapokcuna menu (II) mpu HarpeBanuw,
B3aMMO/IEHCTBUE Kene3a ¢ pacTBopoM conu Meau (1), u3ydeHue crocoOoB paszaeneHus
cMeceil: ¢ TIOMONIbI0O MarHuTta, (QUIBTPOBAHWE, BBIIAPUBAHHUE, JTUCTUIUISAINA,
xpomaTtorpadusi, TpOBEJIEHNE OYHCTKH TMOBAPEHHOW CONH, HAOIIOJEHUE W OINMUCAHUE
pEe3yJbTaTOB TMPOBEICHUSI ONBITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl,
co3ZlaHue MoJiesiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaskuHelye npeacTaBuTe/ I HEOPraHMYEeCKUX BeLeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopoa — a3seMeHT 1 mpocToe BEHIECTBO.
Haxoxnaenune kucimopoaa B mpupojie, Gpu3udyeckne M XUMHYECKHE CBONCTBA (peakiuu
roperus). Oxcupapl. Ilpumenenue kucnopoga. CrnocoObl MONy4YeHHs] KHCIOpOAa B
nabopaTtopuri YW TpOMbBINUICHHOCTH. KpyroBopoT kuciopoma B mpupome. O30H —
IJIOTPOITHASI MOU(PUKAIIHS KUCIOPO/IA.

TernnoBoit A(hPeKT XUMHUUECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHHUsI, IK30- U
AHIOTEPMHUUECKHE peaklUuU. TOIIMBO: yroib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIIEHUE
NapHUKOBOTO 3(pdeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — snemeHT m mpocrtoe BemecTBO. Haxoxxnenue Bomopona B IPUPOLE,
dbusnueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI mosrydeHus. KucioTsl u
COJIH.

Momnsipablii 00bEM Ta30B. Pacu€Thl N0 XUMUYECKUM yPaBHEHUSIM.



dusznueckue cBoucTBa BoAbl. Boma kak pactBoputelnb. PactBopsl. HacellieHHbIe 1
HEHACBIIIEHHBIE PaCTBOPHI. PAaCTBOPpMMOCTH BellleCTB B Boje. MaccoBas /107151 BEIIECTBA B
pacTBope. XuMUYeckre cBOMCTBa Bojbl. OcHOBaHus. Poiib pacTBOpOB B MpUPOJAE U B
JKU3HU yesioBeka. KpyroBopoT Bojbl B Ipupojie. 3arps3HeHUE TPUPOAHBIX BoJI. OXpaHa U
OYMCTKA IPUPOJHBIX BOJ.

Knaccudukamuss Heopranwmdeckux coeauHeHuid. Oxcuasl. Knaccudukamms
OKCHJIOB: coJieoOpa3yrolme (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe) u
HecosieoOpasyromue. Homenknatypa okcugoB. Puznueckue U XUMHUYECKHUE CBOMCTBA
okcuaoB. [Tonydenune okcuaoB.

OcHoBanus. Kiaccudukaius ocHOBaHM: MIENTOYM U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknarypa ocHoBanui. @PU3WYECKME W XUMHUYECKHUE CBOMCTBA OCHOBAHHUI.
[TonydyeHue OCHOBaHUM.

Kucnorel. Knaccudpukanus xucnor. Homenknatypa kucior. dusmdeckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psan aktuBHOocTH MetaiuioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comn. Homenknatypa coseil. ®usnueckue M XHUMHYECKHE CBOWCTBA COJIEH.
[Tomyuenue coneil.

['eneTrueckas CBSI3b MEXKIY KJIaCCaMU HEOPTraHUYECKHUX COCUHECHUH.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COJCPAKAHUS KHUCIOpOoAa B BO3AYyXE, IOJYUYCHHE,
coOupaHue, pacrno3HaBaHWEe W UW3Y4YEHHE CBOWCTB KHUCIOpOJa, HabOmoaeHue
B3aUMOJICVCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBHS BOSHUKHOBEHHMS M IMPEKpPAIICHUS
ropeHus (moskapa), O3HAKOMJICHHE C 0OpasllaMH OKCHIOB W OIMUCAHUE WX CBOWCTB,
MOJIydeHue, COOMpaHHe, paclo3HaBaHME M HU3Y4Y€HHE CBOWMCTB BojJopoaa (TopeHue),
B3auMojeiicTBue Bogopoaa ¢ okcupoM wmeau (II) (BO3MOXXKHO HCTHOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHHE 00PA3I[0B BEIIECTB KOJIUYSCTBOM | MOJIb, UCCIIEIOBAHUE
OCOOCHHOCTEH PACTBOPEHHMS BEIIECTB C PA3TUYHON PACTBOPUMOCTHIO, MPUTOTOBJIICHUE
PacTBOPOB C ONPEACIEHHON MACCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA, B3aMMO/ICHCTBUE
BOJAbI C MeTaulaMH (HaTpueM M KajblueM) (BO3MOXXHO  HCIIOJb30BaHHUE
BUJICOMATEPUAJIOB), HCCIIEIOBAaHUE OOPA3I[OB HEOPTAaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOIIO/IEHNE U3MEHEHUS OKPACKU UHIMKATOPOB B PACTBOPAX KUCIIOT H IIETI0UeH,
uzyueHue B3aumonaercTBusa okcuaa meau (II) ¢ pactBopom cepHO#l KHUCIOTHI, KUCIOT C
METaJUlaMH, PEAKUUA HEeUTpanu3aluy, I[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJHOTO METaJJIa APYTUM U3 pacTBOpaA COJIM, PEUICHHUE SKCIIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenIne Ki1accbl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckasi cucremMma XuMH4YeCKHUX dJ1eMeHTOB /1.
N. MenngeneeBa. CrtpoeHue aroMoB. XuMHYeCKasi CBsI3b. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMU

[TepBbie MOMBITKU KiIacCU(MUKAIUU XUMUYECKHX AneMeHToB. [loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIETOUYHO3EMEIbHBIE METAIJIbI, TAJOTE€HbI, UHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPBIE 00pa3yoT aM(PpOTEPHBIC OKCHJIBI U THIPOKCHIBI.

[lepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtos JI. U.
MenneneeBa. Koporkonepruoanas u nimuaHONIeproaHas Gopmel [leproanyeckoii cucteMbl
xummnyeckux aneMmeHToB Jl. . Menneneesa. [lepuoasr u rpynmbl. OU3nyecKknii CMbICIT
MOPSAKOBOTO HOMEPA, HOMEPOB NEPUOJA U TPYMIBI DIIEMEHTA.



Crpoenne aromoB. CocrtaB aTomHbIX snep. Ms3oromel. OnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XMMHUYECKHX 371eMeHTOB llepmonumueckoit
cucreMbl [J[. M. MenneneeBa. XapakTepUCTHMKAa XHMHYECKOTO DJJEMEHTAa IO €ro
nonoxenuto B [lepuonnueckoir cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs paadyca aTOMOB XUMHUYECKHUX  3JIEMEHTOB,
METAJNINYECKUX U HEMETAJUINYECKHUX CBOMCTB MO IPyIIaM U IIEpUOIaM.

3nauenue Ilepmomnueckoro 3akoHa u Ilepuoaudeckol CUCTEMBI XMMHYECKHX
AJIIEMEHTOB JJIsl pa3BUTHs HAYKU U NpakTuku. [[. . MeHnneneeB — yd€HbIl U IPaKIaHUH.

Xumuueckas  cBa3b. KoBaneHTHas  (mosispHass M HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp oxucineHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipouecch
OKHCJICHUs U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydyeHUEe OOpa3lOB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCUAA LHMHKA C pPAcTBOPAMHM KHCIOT M IIEJIOYEH, IIPOBEICHUE OIBITOB,
WITIOCTPUPYIOLINX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue,
PEaKINU Pa3I0KEeHUS], COSTUHECHHUS).

Mesicnpedmemmnuie céasu

Peanuzanmss MeXNpeIMETHBIX CBs3€d IIpU M3YyYEHUH XUMHM B &8 KIiacce
OCYUIECTBIISIETCS Yepe3 UCIOJb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUYHbBIX MOHITHM, TaK
U TIOHATHUM, SIBISIFOIIMXCS CHUCTEMHBIMU JUIS OTHENIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAay4HbIe IOHATHUS: Hay4HbIH (hakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanM3, CHHTE3, Kilaccuukanus, NEPUOAUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJICJIINPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, WU30TOIBI,
PaaroaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUA 3apsi]], BELIECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBAa, ra3, (U3MYECKUe BEIMYUHBI, EIUHHIIBI H3MEpEeHHs, KOCMOC,
IJIaHEThI, 3BE311b1, CoNHIIC.

buonorus: poTocuHTe3, ABIXaHUE, OHOCHEpa.

['eorpadus: armocdepa, rumpochepa, MHUHEpasbl, TOPHBIE MOPOJBI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKIus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtos 1. U.
MenpaeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMUMHYECKHX
AJIIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaJIHs, KAIBLMSA U UX COCUHEHUI B COOTBETCTBUU C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckoi cucrtemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMUYECKON CBA3U. THIBI KPUCTAIUNINYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU
CBSA3U.

Knaccudukanmms u HOMEHKIaTypa HEOPraHMYECKHX BEHIECTB. XHMHYECKHUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3IU4YHbIM KJIacCaM HEOPraHWYECKMX COCIMHEHUM,
TEeHETUYECKasl CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukanmus XuMu4ecKux peakiuid 1Mo pa3iuyHbIM MpHu3HaKaMm (M0 YHCIy |
COCTaBy YYaCTBYIOIIMX B PEAKLMU BELIECTB, IO TEIUIOBOMY 3(PQEKTy, N0 H3MEHEHUIO



CTENEHEel OKUCIEHUS XUMUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTHU, MO YYacTHIO
KaTajau3aropa). JK30- U DJHIOTEPMHUUYECKHUE PEaKIIUU, TEPMOXUMHUYECKUE YPaBHEHUSI.

[TonsiTue o ckopocTH XuUMHUYecKOoM peakuuu. IloHsTne 00 0O0paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusx. [lonarue o kartanuze. [loHstme o xumudeckom paBHOBecuu. DakTopsl,
BIIMSIIOIINE HA CKOPOCTh XUMHUUYECKOUN pEaKIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, 3IEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBlIeHHE YpaBHEHHUI OKHCIUTENbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUH C UCTIOIH30BAHMEM METO/IA JIEKTPOHHOTO OanaHca.

Teopust BJAEKTPONUTHYECKON JHUCCOLUMALMHU. DJIEKTPOIUTHI U HEIJIEKTPOJHUTHI.
Kartvonbl, aHuOHBI. MexaHuU3M JAUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHIAMH
xuMuueckoi cBszu. Ctenenpb auccoruanuu. CUibHBIE U ClIa0ble SJIEKTPOIUTHI.

Peakiiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHUS PEAKIUM HMOHHOTO OOMEHa,
MOJIHBIE U COKpall€HHbIE HOHHBIE YpaBHEHUs peakunil. CBONCTBAa KUCIOT, OCHOBAaHUN U
cojiel B CBETE NIPEJICTaBICHUN 00 AIEKTpOJIUTHUECKOW aucconumanuu. KadecTBeHHbIE
peakiuu Ha MoHbL. [loHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEJISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB
— METaJVIOB U HEMETAJUIOB (rpaduTa M anmasa), CIOKHBIX BEUIECTB (XJIOpUIa HATPHS),
HCCIIEA0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMK OT BO3CHCTBUS Pa3IM4YHBIX
(akTOpOB, HCCIIEJIOBAHUE DJIEKTPONPOBOJHOCTH PAaCTBOPOB BEIIECTB, Ipoliecca
JUCCOLIMALIMY KUCTIOT, 11eJIouel U coiel (BO3MOKHO MCIIOIb30BaHUE BUACO MAaTEpUAsOB),
IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIUX TPU3HAKUA NPOTEKAaHUs PEAKLUUNA HOHHOTO
obmeHa (oOpa3oBaHue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peaklUuy pa3ioXKEHUs, COEIUHEHUs), PpAacClO3HABAHWE HEOPraHWYECKUX BEILECTB C
ITOMOIIIbI0 KAYECTBEHHBIX PEAKIMI HA HOHBI, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTtaJu1bl M MX COeAMHEHUS

O61as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOECHMSI aTOMOB, XapaKTepHbIE
cteneHu okucienus. CTpoeHue u pu3ndecKue CBOWCTBA MPOCTHIX BEIIECTB — raJIOreHOB.
XVMHYECKHE CBOMCTBA HAa IPUMEpE XJIopa (B3aMMOJEHCTBUE C METAINIAaMU, HEMETaJUIAMH,
nienioyamu). XsopoBojopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOWMCTBA, MOJIy4YECHHE,
npuMeHeHue. JleMcTBre XJiopa U XJIOPOBOAOPOJa HAa OPraHM3M 4ejoBeKa. BaxHenmmue
XJIOPHUJIBI U UX HaXOXKJIC€HHUE B IPUPOJE.

O6mras xapakTepucTrka 31eMeHTOB VIA-rpynmbsl. OcCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB
— KHCTIOpOoJia U cepbl. AJUIOTpONHbIE MOAU(PUKALUYA KHUCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOOPOI, CTpOEHHUE, (PU3NUECKHE U XUMUYECKHE CBOHCTBA. OKCHUIBI
cepbl KakK IMpEeACTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas Kuciora, (uU3MYECKUe U
XUMHUYECKHE CBOMCTBA (0OIIME Kak MPEICTAaBUTENs Kiacca KHUCIOT U crenuduueckue).
XUMUYECKHE PEAKIUH, JIeXKAIINE B OCHOBE IMTPOMBIILIEHHOTO c11oco0a MoJy4eHUs CepHOn
kucaoThl. [IpuMenenne cepHoit kucaotbl. Coslu CepHON KHCIOThI, KAUECTBEHHAS PEAKIIUS
Ha cynbpar-uoH. Haxoxnenue cepbl W e€ COCOIUHEHHWH B TNpUpPOAE. XHUMHUYECKOE
3arpsi3HEHUE OKPYKAroIIeH cpelibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3J/lyXa 1 BOJIOEMOB), CIIOCOOBI €ro MPeJ0TBPAILICHHUS.



O6mmas xapakrepuctuka 35eMeHToB VA-rpymmnbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHBbIE CTENEHU OKHUCIEHUs. A30T, paclpocTpaHEHUE B MpUpPOJE, HU3NUEecKHe U
XUMHU4eckue cpoiictBa. KpyroBopor a3zora B mpupoae. AMMHaK, €ro (pusmdyeckue u
XUMHYECKHE CBOMCTBA, MoOJyuyeHue U npuMeHenue. Colu aMMOHHS, UX (PU3NYECKUE U
XUMHUYECKHUE CBOICTBA, IpUMeHeHHe. KauecTBeHHas peaklys Ha MOHbl aMMOHUS. A30THas
KHCIIOTA, €€ MoTyueHue, Gu3nueckre 1 XuMHIecKe CBOMCcTBa (00III1e KaK PeICTaBUTENS
KJlacca KHUCJIOT U crenuduueckue). lMcnonb3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCcTBE MHUHEPAJIbHBIX YIOOpeHH. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolleld Cpenbl
COCJIMHEHUsMU a30Ta (KHCIOTHBIC JOXIU, 3arpsSI3HEHUE BO3/yXa, MOUYBBI U BOJAOEMOB).
®ocdop, amorponHeie Mogupukauuu pochopa, pusnueckue 1 XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kucnora, pu3nMuecKkue U XUMHUYECKHE CBOWCTBA,
nonyuenue. Mcnons3oBanue pocharoB B kKauecTBE MUHEPATIBHBIX yA00PEHUN.

O61as xapaktepuctuka 3nemMeHToB IV A-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHW  OKHUCICHUA.  YTIEpOJ,  aUIOTPOIHbIE  MOAU(UKAIINH,
pacnpocTpaHeHHe B MpUpoJe, (PU3NYECKUEe U XUMHUYECKHE CBOIcTBa. AncopOuus.
KpyroBopot yriepona B mpupojge. Okcuapl yriaepoaa, ux (U3NUecKue U XUMUYECKUE
CBOICTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBI, MTOJIYYEHUE U IMPUMEHEHHE. DKOJOTUYECKUE
npoOsieMbl, cBsi3aHHbIe ¢ OokcuaoM yriaepoaa (IV), rumoresa riobanbHOrO MOTEIIICHUS
KJIUMaTa, MApHUKOBBIA 3¢¢ekT. YroimpHas KHCIOTa M €€ CcolM, WX (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA, MOTyUYeHHE U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-
uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIE TOHATUS OO0 OPraHWYECKHX BEUIECTBAX KAaK O COCIUHEHMAX
yraepoga (MeTaH, 9TaH, STWJIEH, AlEeTHJIEH, 3TaHOJ, TIULEPHUH, YKCYCHAas KHCIIOTA).
[TpupoaHble UICTOYHUKU YTIEBOAOPOIOB (YyIrojb, MIPUPOIHBINA ra3, HEPTh), MPOIYKThI UX
nepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBINIICHHOCTH. [IoHATHE O OMOTOTHYECKH
BAKHBIX BEIIECTBAX: J>KHMpaX, OeNKax, yrieBojax — M HX POJU B KU3HMU YEJOBEKa.
MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTraHMUECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOMCTBA, MOJIy4YEHHE U IMPUMEHEHHUE.
Coenunenust kpeMHusi B npupojae. O6mme npencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEBON Kuciote. CHIMKATBI, WX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiine cTpouTeNnbHble MaTepualibl: KepaMUKa, CTEKJIO, LIeMEHT, OeTOH,
xene300eToH. I[Ipobmembl 0e30macHOrO MCIOJIb30BaHUSI CTPOUTENBHBIX MaTepHalioB B
MOBCEJHEBHON KU3HU.

Xumuueckuil IKcnepumenm:

U3y4eHHe o0Opa3lloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTHI,
NpOBEJICHUE KAYECTBEHHBIX pEaklUMi Ha XJIOPHUJI-MOHBI M HAOJIOJIEHHE MPU3HAKOB HMX
NPOTEKaHMsI, OTBITHI, OTpaXarolue GU3NIecKre U XUMUIECKHE CBOMCTBA TaJIOTEHOB U MX
COeJIMHEHUH (BO3MOXHO UCIOJIb30BAHME BUIEOMATEPHANIOB), 03HAKOMJIICHHUE C 00pa3aMu
XJOPUAOB (TajlOre€HUJI0B), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COEIUHEHHUSIMU
(BO3MOKHO HCIOJb30BaHKME BHUACOMATEpPHANIOB), HaOIIOJEHUE Mpoliecca OOYTIIMBaHUS
caxapa MoJ JeWCTBUEM KOHLUEHTPUPOBAHHON CEPHOW KHMCIOTHI, U3yYEHHE XMMHUYECKHX
CBOICTB pa30aBJIEHHOM CEpPHOM KHCJIOTbI, MPOBEACHHE KAaueCTBEHHOW peakUuu Ha
cynbdar-uoH u HabOIO/IeHHE MPU3HAKa €€ MPOTEeKaHus, 03HaKOMJIEHUE ¢ (PU3NUECKUMU
cBoMcTBamMu a3zora, Qochopa U UX COEAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMAaTepHaIoB), o0Opa3naMu a30THBIX U (GOChHOPHBIX YIOOPECHHM, TMONydYeHHUe,



coOupaHue, paclio3HaBaHHE M U3YYEHHE CBOMCTB aMMHUaKa, MPOBEJACHHE KAYeCTBEHHBIX
peakuuii Ha MOH aMMOHHS W (ocdarT-uOH W H3yueHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/JICICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEAbI (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPUATIOB), M3YUYEHHE MOJENEH KPHUCTAUIMUYECKUX pPEIETOK
anmasa, rpadurta, ¢yiiepeHa, 03HaKOMJIICHHE C MPOLIECCOM aJCcOpPOLMHU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM MPOTUBOrasa, MoJiydeHue, coonpanue,
pacro3HaBaHWE W HM3Yy4YEHUE CBOMCTB YIJIEKHCIIOIO Ta3a, MPOBEICHHE KaueCTBEHHBIX
peakiuii Ha KapOOHAT M CUJIMKAT-UOHBI U HW3YUYEHHUE MPU3HAKOB HX IPOTEKAHUA,
O3HAaKOMJICHHME €  NPOAYKUHUEW  CUJIMKATHOW  NIPOMBILUIEHHOCTH,  PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe « BaKHENIINe HEMETAJIIBI U UX COEAUHECHUSD).

MeTa/uibl 1 UX COCUHEHUS

OO0mias xapakTepuCTUKAa XUMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nonoxkeHusa B Ilepmoamyeckoil cucreme xummdeckux snemeHToB [[. M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHE MeTauioB. MeTaminueckass CBSI3b U MeTaJIMUYecKas
KPUCTAJUIMYECKAsd PEHmETKA. ODIEKTPOXUMHUYECKMM pAN  HANpsDKEHUHM  METaJUIOB.
duznyeckue U XUMUYECKHE CBOKWCTBA MeTaioB. O0IIHe CrIOCOOBI MOTYYEHUST METAILIOB.
[ToHsiTHEe O KOPPO3UM METAIIJIOB, OCHOBHBIEC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(ctamp, 4yTyH, IIOPATIOMUHUN, OpOH32a) U UX TPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[{emounble MeTamibl: nojoxkeHue B llepuonuueckoil cucTeMe XHUMHUYECKUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME HUX aTOMOB, HAaXOXICHHUE B MPHUPOJE.
dusznueckue W XMMHUUYECKUE CBOWCTBa (Ha mpuMepe Hatpusi U Kanusa). OKCuUIpl U
TUJIPOKCHIBI HATPHS U Kanus. [I[puMeHeHne 1IeT0YHbIX METAJIJIOB U KX COCIMHEHUM.

[IlenoyHoO3eMeNnbHBIE METAJUIBI MAarHUM M KajbliMi: nosioxkeHue B [lepuoanueckoit
cucreme xumudeckux sneMeHToB . 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAX0XKICHUE
B npupoae. Puznueckne M XUMUYECKHE CBOMCTBA MarHus W Kaublus. Baxueinmmue
COCIMHEHUs Kalblug (OKCUM, TUIAPOKCHH, coyin). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpaHEHHUS.

AmomuHuii: nonoxxenue B [lepuonanueckoil cucteme xumuyeckux 3aemeHtoB 1. U.
MenpeneeBa, CTpOEHHE aToMa, HaxXOXKJAeHUE B npupoje. PU3MYecKue U XUMHUUYECKUE
cBOiCTBa amoMUHUSA. AM(OTEpHBIE CBOMCTBA OKCH/IA M TUAPOKCUIA AITFOMUHUS.

Kenezo: nonoxenne B Ilepuoanueckon cucrteMe XUMUUYeCKux 3ieMmeHToB [[. .
MenpeneeBa, CTpOEHHUE aToMa, HaXOXKJAeHUEe B npupoje. PU3MYEeCKue U XUMHUUYECKUE
cBoicTBa xene3a. Okcuabl, ruapokcuabl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJIyYECHUE.

Xumuueckuit Ikcnepumenn:

03HAaKOMJICHHE C o0pa3laMu METayIOB M CIUIaBOB, WX (U3UYECKUMH CBONCTBAMH,
W3yueHHWe  pe3yJbTaTOB  KOPPO3HMM  METauioB  (BO3MOXXHO  HCIOJB30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHA KAJNBIHS U HATPHSI C BOAOU
(BO3MOXHO MCIOJIb30BAaHUE BUICOMATEPHAIOB), UCCICOBAHUE CBOMCTB KECTKOU BOJIBI,
mpoiiecca rOpeHHs JKelie3a B KUCIOpoie (BO3MOXKHO MCIOIb30BaHUE BUACOMATEPHUATIOB),
MIPU3HAKOB NMPOTEKAHMS KAUECTBEHHBIX PEAKIMI HA MOHBI: MarHus, KaJbLUs, aTFOMUHUSA,
nuaka, xenesa (II) m xenesa (III), memu (II), HaGmOomeHWE M ONMMCaHWE TMPOIECCOB
OKpallMBaHUsl TJIAMEHU MOHAMHU HATPUs, KA U Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHUANIOB), HCClel0BaHuE aM(OTEPHBIX CBOMCTB THUIPOKCUAA AIIOMHHHS U
TUIPOKCHIA IUHKA, PEIIEHUE IKCIEPUMEHTAIBHBIX 3aa4 110 TeMe « BakHenme MeTasibl
U UX COCTUHEHHUS.



XuMus U OKpyKAKOUIAs cpeaa

BemecTtBa u MaTepuansl B TOBCEJHEBHOM KU3HM uenoBeka. be3omacHoe
UCTIOJh30BAHNE BEIIECTB M XUMHUYECKHX peakuuii B ObiTy. llepBas momomp mpu
XUMHUYECKHX 0’KOTaX U OTPABJICHUSIX.

XUMHUYECKOEe 3arps3HEHHE OKpYy)Kammed cpenasl (mpedenpHas —AOMycTUMAst
KOHIeHTpauus BemectB, ganee — I[IJIK). Ponp XumuM B pelieHUH HKOJIOTHMYECKHX
mpoOeM.

Xumuueckuil IKcnepumenm:

u3ydyeHre oOpasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEpHbBIE
MaTEpHAIIBI).

Mesxcnpeomemnuie céazu

Peanmu3anuss MeXNpeIMETHBIX CBsA3€ld IpU HM3y4YeHUMM XuUMuUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIB30BAHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHN, TaK
U TIOHSTHH, SIBISIIOINIMXCS CHUCTEMHBIMU JUIS OTACNBHBIX TPEIMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61ue ecTecTBEHHO-HAYYHbIE MMOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanmM3, CHHTE3, KiaccuuKamus, TEepUOJUIHOCTh, HAOIIOACHHWE, DSKCIIEPUMEHT,
MOJICTUPOBAaHUE, WU3MEPEHHE, MOJIENb, SBJICHUE, MApHUKOBBIA 3PQEKT, TEXHOIOTHUS,
MaTepUabl.

dusuka: marepusi, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, HW30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOJHUKH, MOJIYNPOBOIHHKH,
TVDTICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KPUCTAJUIMUECKash peIIETKa, CIUIaBbl, (QU3NUYECKHE
BEJIMYUHBI, CIUHHIIBI HM3MEpPEHHs, KOCMHYECKOE IPOCTPAHCTBO, ITUIAHETHI, 3BE3IMI,
Connue.

buonorus: ¢dotocunre3, npixaHue, Ouocdepa, IKOCHUCTEMa, MHHEpATbHBIC
yIOOpEeHMsI, MUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TOPOABI, IMOJIC3HBIC
MCKOTIaeMbI€, TOITMBO, BOJHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNIbTAThl OCBOEHUSI IPOrPaMMbl OCHOBHOI'O OOIEr0 00pa30BaHUS
JOCTUTAlOTC B XoA€ OOydeHUs XHMUM B €IMHCTBE Y4eOHOW U BOCIUTATEIbHOU
JeSITEIbHOCTU B COOTBETCTBUU C TPAJULHMOHHBIMU POCCUICKUMH COLMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, IPHHITHIMHI B OOIIECTBE MPAaBHJIAMU M HOPMAMH
HOBEJICHUS U CIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLUAIN3ALNN
00yJaroIuXC.

JInyHOCTHBIE pe3yJIbTaThl OTpaXKaroT TOTOBHOCTh 00yyaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOM IMO3WTHUBHBIX IIEHHOCTHBIX OPHEHTAIMH W pPaCHIMpPEHHE
OTbITA CSITEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIE€ B YACTH:

1) naTpuoOTHYECKOr0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTypHOMY, HMCTOPHYECKOMY H
HayYHOMY HAacJeIuIo, TOHUMaHUs 3HaYeHUs XUMHUECKON HayKU B )KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIAJETh JIOCTOBEpHON HHpoOpManueil o0 nepegoBbIX
JOCTH)KEHUSAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMMHU, 3aUHTEPECOBAHHOCTU B
HaYYHBIX 3HaHUAX 00 yCTpoicTBE MUpa U OOILECTBA;

2) rpamaaHCKOr0 BOCTIMTAHUSA:

IPECTABIEHHS O COLMATBHBIX HOpMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOILICHUI B
KOJJICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO  MOJIE3HOM,
y4eOHOHUCCIIEI0BATEIbCKONW, TBOPYECKONW U JIPYTHX BHUJAX JIEATEIbHOCTH, TOTOBHOCTH K
pazHoo0pa3HOil COBMECTHOM I€ATEIbHOCTH MPH BBIMOJIHEHUH YUe€OHBIX, TO3HABATENIbHBIX
3a/a4, BBIOJIHEHUN XUMHYECKAX OKCIIEPHMEHTOB, CO3JAaHWU YUYEOHBIX TMPOEKTOB,
CTpEMJICHHSI K B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B Tpolecce 3TOH yueOHOMH
JEeSITENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MIOBE/ICHNE U MOCTYIKU CBOMX TOBapHUIIEH ¢
NO3HUIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIA TOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33pPEHUECKUE TIPEACTABICHUS O BEIIECTBE M XUMHYECKOH peakliuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIIOIINE OCHOBY ISt
NMOHMMAaHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, NPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3AUMOCBS3SIX U€IOBEKa C MPUPOJHOI Cpenoil, o
POJM XUMUH B TTO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIC HA TIOJTYYCHUE HOBBIX 3HAHHUM 110 XUMUH,
HEoOX0IMMbIe JUIsl 0ObSICHEHHSI HaOII0AaeMbIX MPOLIECCOB U SIBICHUI, TTO3HABATEIbHOM,
WHPOPMAIIMOHHON ¥ YUTATEIHCKOW KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIILHON
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpOH, JOCTYIHBIMH TEXHUYECKUMU
cpeacTBamMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpEC K 00YUECHHUIO U TIO3HAHUIO, II0003HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTD
K caM0OOpa30BaHUIO, IPOEKTHON U HCCIIEJIOBATENbCKON JESATENbHOCTH, K OCOZHAHHOMY
BHIOOpY HAIMPaBIECHHOCTH M YPOBHS O0yUYESHHSI B JATbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

OCO3HAaHUE IIEHHOCTH >KU3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0POBbIO,
YCTaHOBKHM Ha 3/IOPOBBIA 00pa3 KU3HU, OCO3HAHHUE TIOCIEICTBUI U HEMPUATHE BPEIHBIX
OpUBbIYEK  (YNMOTpEOJIEHUsI  alKOroyis, HApKOTUKOB, KYPEHMs), HEOOXOIUMOCTH



co0uro/ieHus MpaBuil 0€30IaCHOCTH NPHU 00paIlEeHUH ¢ XMMUYECKUMU BEIIECTBAMU B OBITY
Y pEaJIbHOU KU3HY;

S) TPyAOBOI0 BOCIIUTAHHUS:

UHTEpEC K MPAKTUYECKOMY H3Y4EHHI0 Ipodeccuil M TpyAa pa3iIudyHOIro poja,
YBaXEHHE K TPYJIy M pe3yJbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHs] MPEJAMETHBIX 3HAHUM MO XWMHHU, OCO3HAHHBIN BBIOOp MHIMBUIYaTbHOMN
TPAEKTOPUU TPOJNOJDKEHHs] 00pa3oBaHMs C Y4E€TOM JIMUHOCTHBIX HMHTEPECOB MU
CHOCOOHOCTM K XHMMHH, OOILECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHON
npopeCCUOHAIBHON JAEATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh
a/IalITUPOBATHCS B MPO(ECCUOHAIBHOM CpeLE;

6) ’K0JIOrM4ecKOro BOCIUTAHUS:

HKOJIOTMUYECKH 11eJIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHMS, MOHMMAaHHE LIEHHOCTH 3/J0pPOBOr0 M 0€30MacHOTO
o0Opa3a JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3NYECKOMY U
NICUXMYECKOMY 3JI0pOBbIO, OCO3HAHHME IIEHHOCTH COOJIIOJIEHUS TpaBUJl O€30MacCHOTO
NOBEJICHUS IpU paboTe C BEIIECTBAMM, & TAKXKE B CUTYaLUAX, YTPOXKAIOLINX 3/I0POBBIO U
JKU3HH JIIOJICH;

CHOCOOHOCTH MMPUMEHSTh 3HAHUSI, IOJyYaeMble ITPU U3yUEHUU XUMUH, JUTS PeILICHUS
3aJla4, CBS3aHHBIX C OKPYXKAIOIIEW IPUPOJHOW CpeAoM, U1 IOBBIIIEHHUS YPOBHS
AKOJIOTMUECKON KYJBTYpPbl, 0CO3HaHUA II100aIbHOTO XapakTepa IKOJIOIMUECKHX MpoOIeM
U ITyTE€N UX peLeHus IOCPEICTBOM METOA0B XUMHH, 3KOJIOTUYECKOT O MBIIIUIEHHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIbHOM MPAKTUKE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeqMeTHBIX pe3yIbTaTOB BIIEISAIOT 3HAUUMBbIE JIIs1 GOPMUPOBaHUS
MHUPOBO33pEHUsI OOIIEHAyUHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMI, THNOTEe3a, (akT,
CUCTEMA, MPOLECC, IKCHEPUMEHT U JIPYroe.), KOTOpPbIE HMCMOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4Y€OHBIX MpEAMETaX M IMO3BOJSIOT Ha OCHOBE 3HAHWM W3 ATHUX NPEIMETOB
(dbopMHUpOBaTh NMpEACTABICHUE O IIETOCTHOW HAy4YHOW KapTHHE MHpA, U YHUBEPCAIbHbIC
yueOHble JeicTBUs (TIO3HABaTENbHbIE, KOMMYHUKATHUBHBIC, DPETYJISATUBHbBIE), KOTOpPbIE
oOecrnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHWPOBAHUIO U
OCYIIECTBJICHUIO YU€OHO! AESITEIHLHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

ba3oBrble Joruyeckue AencTBUA:

YMEHHS UCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUICHUS MPU OCBOECHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX IOHATHI (BBIAENIATh WX XapaKTEepHbIE NPHU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSATHSMH), HCIOJIb30BaTh MOHATHS IS
OOBSICHEHUSI OTAENBHBIX (DAKTOB M SIBICHHM, BHIOMPATh OCHOBAHUS W KPUTEPUM IS
KJaccu(puKalMu XMUMHYECKHUX BEHIECTB W XMMHUYECKHX pEaKIHid, YyCTaHaBJIWBAThH
NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH M3yYEHHs, CTPOUTH JIOTUYECKHE
paccyxaeHusi (MHAYKTUBHbIE, JACIyKTUBHbIE, IO AaHAJIOTWHU), JAENaTh BBIBOABI U
3aKJIF0YCHHS,;

YMEHUE NPUMEHATh B MPOLECCE MO3HAHUS TMOHATUS (IPEAMETHBIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO IPUMEHSEMBbIE B XUMHUHM MOJEIbHBIE NPEJCTABICHUS —
XUMHYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKasi (opMysia U ypaBHEHUE XUMUYECKON
peakuuy — MpU pelIeHnd y4eOHO-IT03HABATENbHBIX 333y, ¢ YYETOM 3THUX MOJAEIbHBIX



IIPEACTABICHUN BBISABIATh M XAPAKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKU H3y4aeMbIX
O0BEKTOB — XUMHUYECKHMX BEIIECTB W XHMHUYECKHX pEaKIUi, BBIABIATH 0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIICJICTBEHHBIE CBSI3M U MPOTHUBOPEUUS] B HM3y4aeMbBIX
npolieccax U sBJICHUSX.

Bba3zoBble nccienoBarenbckue 1eHCTBHA:

YMEHHUE UCI0JIb30BATh ITOCTABJICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHUS,
a TakKe B KaueCTBE OCHOBBI /Jisi (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

OpuOOpeTeHrHe OmNbITa MO0 IUIAHUPOBAHUIO, OpraHu3alMd ¥ IPOBEICHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 332 X0JI0M IIPOLECCca, CAMOCTOSATEIBHO
MIPOTHO3UPOBATH €r0 PE3yNbTat, HOPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3yJbTaTaM
IIPOBEJIEHHOTO OIbITA, UCCIEI0BAaHNUsA, COCTABIATH OTUET O MPOIETaHHON padoTe.

PabGora ¢ undopmanueii:

yMeHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIHIO PA3IMYHbIX
BUJIOB U (opM TpeACTaBICHHUSA, TMOIYyYaeMyl0 M3 pa3HBIX HCTOYHHUKOB (HAYYHO-
MOMYJISIpHAsT JTUTEpAaTypa XUMUYECKOTO COJIEpKaHMsI, CIIPABOYHbIE MOCOOMS, PecypcChl
HNHuTtepHeTa), KpUTUYECKH OLIEHUBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMAILINIO;

yMEHHE TMPUMEHATHh pa3UYHbIE METOJbl M 3alpochl NpU TMOHCKE U O0TOOpe
UH(GOPMAIIUKA ¥ COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JIJIsl BHITTOJIHEHUS YUYEOHBIX U
MO3HABaTENbHBIX 3a/ad ONpENeNEHHOr0 THUIA, MNPUOOpPETEeHHE OmbiTa B 00JACTH
UCTIOJIb30BaHUST  WMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,  OBJIAJICHUE
KyJbTypOH aKTUBHOTO MCIOJIB30BaHUS PA3TMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSATEIEHO
BBIOMpATh ONTUMAJBHYIO (GOpMYy MpeACTaBiICHUs HHPOPMAIMU W WIUTIOCTPUPOBATH
peliaeMble 3a7]a4i HECJIIOKHBIMU CXeMaMu, TuarpaMMaMu, IpyrumMu popmamu rpaduku u
X KOMOHMHAIIMSIMHU;

yMEHHE UCIOJIb30BaTh U AaHAJIM3UPOBATH B MIpoliecce Y4eOHOM U UCCIIeIOBATEIbCKOM
JEATeTbHOCTH MH(POPMAIMI0 O BIUSHUM TPOMBINUICHHOCTH, CEJIHCKOTO XO35HCTBa W
TPAHCIIOPTA HA COCTOSIHUE OKPY>KaloIEel MPUPOTHON Cpebl.

KoMMyHHKaTHBHBIC YHHBepCaJIbHbIe YUeOHbIe 1eiiCTBUA:

YMEHHS 3a/laBaTh BOMPOCHI (B XOJe AWANora W (Wiu) AUCKYCCHH) MO CYIIECTBY
o0OcyxmaeMoil TeMbl, (OPMYITHPOBATH CBOM TPEUIOKEHUS OTHOCUTEIILHO BBITIOTHEHUS
MPEUIOKEHHOU 3a/1a4H;

YMEHUS MPEJCTABIATh OJYyYEHHBIE Pe3yJIbTaThl TO3HABATEILHOUN €S TEILHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTaxX; JeJiaThb TMPE3CHTAIMI0 PE3yJIbTATOB BBIOTHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1a00opaTOPHOTO ONBITA, JIAOOPATOPHON pabOTHI 1O
HCCJIEIOBAaHUIO CBOMCTB BEUIECTB, YYEOHOIO MTPOEKTA);

yMEHUS y4eOHOTO  COTpPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEILHOM M MCCIIEI0BATENIbCKON AEATEIbHOCTH MPHU PEIICHUH BO3HHUKAIOIINX
npo0OsieM Ha OCHOBE ydéra OOIIMX MHTEPECOB M COIJIaCOBaHUS MO3UIMM (00CyxaeHus,
OOMEH MHEHHUSMH, «MO3TOBBIC IITYpMbI», KOOpPJWHALIUSI COBMECTHBIX JICWCTBUM,
oTpe/iesieHne KPUTEPHUEB MO OLICHKE KayecTBa BHIMOJIHEHHON paboThl U APYyTHE).

PeryasiTuBHbIe yHUBeEpCaJIbHbIE YUeOHbIE JeHCTBUSA:

YMEHHUE CaMOCTOSITEIbHO ONPEACNATh LeJNd JACSTEIbHOCTH, IUIAHUPOBATb,
OCYUIECTBIISITh, KOHTPOJMPOBaTh U TMPU HEOOXOAMUMOCTH KOPPEKTUPOBATH CBOKO
NESITENPHOCTh, BbIOMpaTh Hambosiee 3(PQPeKTUBHBIE CHOCOOBI pEelIeHHUs YYEOHBIX U
[IO3HABATENbHBIX  3a/a4, CaMOCTOSITEJIbHO  COCTABJISITh WM  KOPPEKTUPOBAaTh



MPEJIOKEHHBI aNTOPUTM JAEHMCTBUM TPU BBINOJHEHUU 33JaHUM C YYETOM MOJIYyUYEHHUS
HOBBIX 3HAHUN 00 WH3y4yaeMBIX OOBEKTAaX — BEHIECTBAX M pEaKIMsIX, OIEHUBATH
COOTBETCTBHE IOJIYYEHHOTO PpE3yJIbTaTa 3asBICHHOM ILIEJIHM, YMEHHE HCIOJIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, PE/JIaraéMbl€ B YCIIOBUHU 3a1aHUI.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COJEPKaHUs,

YCTaHOBJIEHHOTO JaHHOU (enepasibHON pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHBIC
00y4arolMMHKCS HAYUYHBIE 3HAHUS, YMEHUS U CHOCOOBI NEeHCTBUM, crielupUUIECKUe s
npeIMeTHOM 06acTu «XUMUs», BUJIbI 1€ITEILHOCTH 10 TIOJTYyYEHUIO0 HOBOTO 3HAHUS, €r0
UHTEpIpeTaIuy, MpeoOpa3oBaHUI0O M MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTyaIUsX.

K koHny oOyueHus B 8 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE

JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUH:

® pacKpbIBaThb CMBICI OCHOBHBIX XHUMHYECKMX TIOHATHI: aTOM, MOJIEKyJa,
XUMHYECKUM DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOOHAs W HEOAHOPOAHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs AaTOMHAs U
MOJIEKYJISIPHAS. Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MacCcoBas
JIOJIsl XUMUYECKOTO DJIEMEHTA B COSIUHEHUH, MOJISIPHBIN 00bEM, OKCHUJI, KUCIIOTA,
OCHOBAaHUE, COJIb, dJIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas
peakuus, Kiraccupukanus — peaklMii: PeaKIUu  COCIAUHCHUS, PEaKINH
pa3JI0KEHUs, PEaKIlMy 3aMeIleHUs, PEakllui 0OMeHa, 9K30- U YHAOTEPMHUUECKHE
peakiuu, TernoBoil d3(PekT peakiuu, siApo aToMa, dIESKTPOHHBIN €0 aToma,
aTOMHasi OpOUTAlb, PAJYC aTOMa, XUMUYECKasi CBsI3b, MOJISIpHAS M HEMOJIIpHAs
KOBAJICHTHAs CBA3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCcoBas J0JIsI
BEIlECTBA (MMPOLEHTHAs KOHIIEHTpPALHs) B PACTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUUYECKUX MOHSATUN M MPUMEHSTh
9T MOHSTHS NIPU ONMKMCAHUU BEILLIECTB U UX MPEBPALCHUI;

® HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (OpMYI BEIIECTB U
YPaBHEHUW XUMHUUYECKUX PEaKIU;

® ONpeeNsITh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTEIICHb
OKHUCIICHUS AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, TPUHAIIICKHOCTD BEIIECTB K
OTIPEICIEHHOMY KJIACCy COCIMHEHUU 1o (opmysam, BHUJ XUMHUYECKOU CBS3U
(koBaJeHTHAs U MOHHAS) B HEOPTAHMYECKUX COCTMHEHUSX;

e packpbiBaTh cmbicn  Ilepumonmnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBaTh MOHUMAHWE TMEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MosioxkeHus B [lepuoandeckoii cucreme, 3aKOHOB
COXpPAaHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
y4eHUsl, 3aKOHa ABOTAIPO;

® ONUCHIBATh M XapakTepu3oBaTh TabmuuHyo (Gopmy [lepuomnueckoit cucTemsl
XUMHUYECKHX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpymnmna (A-rpymnmna)»
u «nobounas noarpymnmna (b-rpynma)», Massie 1 0oJbIIME TEPUOIBI, COOTHOCUTH
o0o3HaueHusi, KOTopele uMeroTcs B Tabmune «llepuonuyeckas cucrema
XUMH4YeCKHX 35ieMeHTOB [[. Y. MennaeneeBa» ¢ YMCIOBBIMU XAPAKTEPUCTUKAMU
CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sApa, o0IIee YUcio
AJIEKTPOHOB U pacHpeieiIeHHe UX 0 AIEKTPOHHBIM CIIOSIM);



KJIacCU(UIUPOBATh XUMHUYECKUE DJIEMEHThl, HEOpPraHHMYECKHe BeIlecTBa,
XUMHUYECKHE peakUuuu (110 YUCIYy U COCTAaBY YYAaCTBYIOIIMX B PEAKIMU BEILIECTB,
10 TEIIIOBOMY 3P QeEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOWCTBA BEIIECTB
pa3IMyYHbIX KJIACCOB, IOATBEPXKIAas OINMCAaHUE MPUMEpPaAMU MOJEKYISIPHBIX
YpaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI;

IPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH IMPOTEKAHHUS XUMHUUYECKHX MPEBpAILCHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacchl BEIlECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3J€MEHTa M0 GopMyJie COeIUHEHUs, MaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XHUMHUYECKOU
peaxiuu;

IPUMEHITh OCHOBHBIE ONEPALMHU MBICIUTENBHONW NEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 000011IeHNE, CUCTEMATH3AIINIO0, KITAaCCU(DHUKAIUIO, BHISIBIICHUE
NPUYMHHO-CIEACTBEHHBIX CBSI3€M — JUIsl M3y4YEHHUs CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKINii, €CTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS — HAOJIIOICHUE,
HU3MEpPEHHE, MOJICTUPOBAHNE, IKCIIEPUMEHT (PeaabHbIN U MBICIICHHBIN);
CJIeIOBaTh TMpaBUJIaM TOJIH30BAHUS XHMHUYECKOW TMOCYION M J1ab0paTOpHBIM
00opyZ0BaHKMEM, a TaKKe MpaBUiiaM 00paleHHs ¢ BEECTBAMHU B COOTBETCTBUU
C MHCTPYKLUSMHU IO BBINOJIHEHHUIO JA0OPAaTOPHBIX XUMHUYECKUX ONBITOB IO
NOJYYCHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (BOAOPOJa M KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHON MAacCOBOM JIOJEH pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATH M TMPOBOAUTH XUMHUYECKHUE DSKCIEPUMEHTHI I10
pacno3HaBaHUIO PACTBOPOB MIEJIOYEH W KHCIOT C TOMOUIbIO HHIUKATOPOB
(;makmyc, dpeHondranenH, METUIIOPAHXK U IpyTHE).

K xoniy oOyueHuss B 9 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCSl YMEHU:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IOHSTHUNA: XUMHUYECKUN JJIEMEHT,
aToOM, MOJIEKYJIa, UOH, KATUOH, aHHOH, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas
peakIus, XMMHUYecKasi CBsI3b, TEIJIOBOM A((EeKT peakiuu, MOJb, MOJSPHBII
00bEM,  pacTBOp, DJIEKTPOJUTBHI,  HEDJIEKTPOJUTHI,  BIEKTPOIUTHUECKAS
JUCCOLIMAIINAS, PEaKIM HWOHHOrO OOMEHa, KaTaiu3aTop, XHUMHYECKOe
paBHOBecue, oOOpaTHMble U  HEOOpaTUMBbIE  PEAKIUHU, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE PEAKUUU, OKHUCIUTENb, BOCCTAHOBUTEb, OKHUCJIECHHUE U
BOCCTaHOBJIEHHUE, AJTIOTPOIHs, aM(POTEPHOCTh, XUMUYECKAsI CBSI3b (KOBaJCHTHAS,
WOHHAs, METa/lInuecKas), KpUCTaJUIMyecKas pelérka, KOppo3us METasuioB,
CIJIaBbl, CKOPOCTb  XMMHUYECKOW  pEaKIMu, MPEeAeIbHO  JOMyCTUMAas
koHieHTpauus I1/IK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IMOHATHUN U NPUMEHATH
9T MOHSTHUS IIPU ONKMCAHUU BELIECTB U UX ITPEBPALICHUI;

UCII0JIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JJI COCTaBlIeHUs (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;



ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XUMUYECKHX 3JIEMEHTOB B
COCMHECHUSAX  PA3JIMYHOrO  COCTaBa,  IMPHUHAJIEKHOCTH  BEIMIECTB K
ONpeeIEHHOMY KJIAcCy COEIMHEHHMH 1o (opmysaMm, BHJ XUMHUYECKOH CBS3U
(KOoBaJIeHTHAsl, MOHHAS, METAITNYECKasl) B HEOPTaHUYECKUX COSAMHEHUSX, 3aPsi/T
MOHA MO XUMHUYECKOW (opmylie, XapakTep Ccpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEIWHEHMI, THN KPUCTAJUIMYECKON PEIETKHM KOHKPETHOIO
BEIIIECTBA;

packpsiBaTh cmbichn Ilepuoamueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MMOHUMAHUE: OMUCHIBATH U XapaKTEPU30BaTh TAOJIHUHYIO
dbopmy Ilepuoandeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITHUS
«rnaBHas noarpynna (A-rpynmna)» u «nodounas noarpynna (b-rpymnma)y», massie
U OoJblllM€ TEPUOAbl, COOTHOCHUTh OOO3HAYEHHS, KOTOphIE HMEIOTCS B
NEPUOINYECKON TabiuIle, ¢ YHUCTOBBIMA XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YUCIO BJIEKTPOHOB U
pacnpeeIeHle UX IO MIEKTPOHHBIM CII0SIM), O0BSICHATH 001IIE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U X COCIMHEHUH B IIpeiesiax MaJIbIX IEPUOJIOB
Y TJIaBHBIX MOATPYII C YYETOM CTPOCHUS X ATOMOB;

KJIACCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHhI, HEOpPraHMYECKHe BeIlecTBa,
XUMUYECKHE PEaKInu (110 YMUCIY U COCTaBYy yYaCTBYIOIIUX B PEAKIIUH BEIIECTB,
no TermioBoMy 3(hQexTy, Mo M3MEHEHHIO CTENEeHEH OKHUCICHUS XUMUYECKUX
AJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME U crielU(PUIECKIEe XUMUYECKHE CBOMCTRA
MPOCTBIX W CJIOXKHBIX BEIIECTB, NOATBEPXkKIasd ONUCAHUE MPUMEpPaMHU
MOJIEKYJIAPHBIX ¥ HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;
COCTaBJISITh YPABHEHHUS DJIEKTPOJIUTHUYECKOW AUCCOLUMALMU KHUCIIOT, LIEJIOYEN U
coJiel, TOJHBbIE W COKpalll€éHHbIE YpaBHEHUS pEaKIUil HOHHOTO OOMEHa,
YPaBHEHUsS pEaKLUM, MOATBEPKIAIOLUIMX CYIIECTBOBAHUE IN€HETHYECKOW CBS3U
MEK/1y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX peakuun
MOCPEJICTBOM COCTABJICHHS JICKTPOHHOT'O OallaHCca dTUX PEaKIINiA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOHOCTH MPOTEKAHUS XMMUUYECKUX MTPEBPAIICHUN B Pa3JIUYHBIX YCIOBUSX;
BBIUMCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYEO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTa Mo (HopMyJie COeTMHEHHsI, MACCOBYIO
JIOJIKO BEILECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO0 YPABHEHUIO XUMHUUYECKOM
peakiuy;

coOM0IaTh TpaBWjIa TMOJB30BAHMS XUMHUYECKOW TOCYI0M W Ja00paTOpHBIM
00opyZI0BaHHEM, a TaK)Ke MpaBUiia OOpAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBITIOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIMBITOB TIO
MOJIYYCHUIO U COOMPAHUI0 Ta3000pa3HBIX BEIIECTB (aMMHaKa W YTJIEKHCIIOTO
rasa);

MPOBOJAUTh PEAKLIHMH, MNOATBEPKIAAOIIME KAYECTBEHHBIM COCTAB Pa3JIMYHbBIX
BELIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU-, OpOMUJ-, HOJIUI-, KApOOHAT-
, hocdart-, cunukar-, cyiabdpar-, THIPOKCUA-UOHBI, KATUOHBI aMMOHUSI U MOHBI



U3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIIECTB;

IPUMEHITh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEeMATU3alLMIO, BBISIBIECHUE IMPUUYNHHO-
CJIEJICTBEHHBIX CBSI3€U — ISl U3YUYEHHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKLIUM,
€CTECTBEHHO-Hay4YHblE METOJbl IO3HAaHUS — HaONIOeHUue, HW3MEpPEHueE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (peasIbHbII U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUJIACC
HauMmeHoBaHue KoaunuecTBO 4acoB
JiieKTpoHHbIe (U poBbIe)
W pa3ieyioB U TeM Beero KonTposbHble IIpakTuyeckue 0BPA0BATETLHBIC PECYPCHI
MPOrpamMmMabI padoThI padoThI
Paznea 1. IleppoHavyajibHbIe XMMHUYECKHE MIOHATHS
XuMusa — Ba)kHas
11 00J1aCTh €CTECTBO3HAHUS U 5 ) bubnmmoreka LIOK
' MPAKTUYECKOU https://m.edsoo.ru/7f41837¢
JIeSITeIIbHOCTH YeJIOBEKa
12 BemectBa u xumMu4deckue 15 1 bubmnorexa IJOK
) peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3zgea 2. BaxkHeiiue npeacTaBuTe/ I HEOPraHU4eCKUX BelecTB
71 Boznyx. Kucnopon. 6 bubnuoreka [{JOK
) [Tousatue 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. [Tonsitue o g 1 bubnmnoreka [JOK
' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [lonsATHE 5 1 1 bubnmnoreka [IOK
' 00 OCHOBaAHHMSX https://m.edsoo.ru/7f41837¢
2.4 Sﬁf&iﬁi?&aﬁim 11 1 1 bubmmorexa [IOK
) . https://m.edsoo.ru/7f41837¢c
COCIMHCHUI
Hroro no pazneny 30

Pasnen 3. Ilepuonnueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jaemMeHToB /I. U. Menneaeesa. CtpoeHue
aToOMOB. XMMHYeCKas cBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKIIUH




[Tepnoguuecknit 3aKOH U
[lepuoauueckas cuctema

bubmnoreka LIOK

3.1 XHUMHHCCKHX SJICMCHTOB 7 https://m.edsoo.ru/7f41837¢c
. . Menneneena.
Crpoenue atroma
XUMHYECKasl CBSI3b.
39 OKHCIUTENBHO- 3 but6mmoreka [IOK
) BOCCTaHOBUTECIIBLHEIC https://m.edsoo.ru/7f41837¢
peakiuu
Wroro no pazgeny 15 bubmorexa IIOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 63

YACOB IIO ITPOI'PAMME




9 KJIACC

KosanvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undpossbie)
n/n MPOrpamMMbl Bceero Kontpoabubie  lpakruieckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. BenecTBO M XMMUYEeCKHE PeAKIIUMN
1.1 [ToBTOpeHMe U yriayOaeHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
' XUMHUYECKUX peakuui https://m.edsoo.ru/7f41a636
13 DIJIEKTPONUTUYECKAS TUCCOLUALIHS. 3 1 1 bubnuoreka [IOK
' XUMHYECKHE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgea 2. Hemera/uibl M UX cOeIUHEHUS
s XapaKTePUCTUK
2.1 ffﬁieciﬁi ewteon VITA- 4 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41a636
rpynmsl. ['anorenst
s XapaKTePUCTUK
2.2 )C()I/I61\I/[III/IE:IGCIE<111/)I?( BJfGIE)MgHTO]j VIA- 6 bubmorexa TIOK
’ < https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ coeAuHeHus
OO01mas xapakTepucTuka
73 XUMHUYECKHUX JIEMEHTOB V A- 7 1 bu6mmoreka IIOK
' rpynmnsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as xapakTepuUCTHKA
24 XUMHYECKHUX 31eMeHTOB IV A- 3 1 ) bubnmuoreka LIOK

IPYINIBLL. YTIIEPOA U KPEMHUU U UX
COEIMHEHUS

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




Uroro mo pazgeny

Paznen 3. MeTa/llIbI M UX COCTUHEHUS

25

. bu6mmoreka [IOK
3.1 Obme croficTsa METAIIOR 4 https://m.edsoo.ru/7f41a636
39 Baxueiime MeTauibl U UX 16 bu6anorexa IIOK
) COEeIUHEHUSI https://m.edsoo.ru/7f41a636
Wroro no pazgeny 20
Pazgea 4. Xumust 1 oKpy:KawInas cpeaa
41 BemectBa 1 maTepuaisl B )KU3HU 3 bubanoreka LHOK
' yeJ0BeKa https://m.edsoo.ru/7t41a636
Hroro o pazaeny 3
Pe3epBHOE BpeMst 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

8 KJIACC
N KounvecTBO 4acos Jlata DJIeKTPOHHBbIE HM(POBbIE
. Temaypoka Kontpoabnbie IIpakTuueckue 00pazoBaTebHbIe
n/n Bceero H3y4YeHMsI
padoThI padoThI pecypchl
[Tpenmet xumuu. Ponb
1 XI/II)I\?IEI/IGB KU3HU qu?(J)IBeKa. 1 bubmorexa ITOK
https://m.edsoo.ru/ff0d210c
Tena u BemecTra
’ ITorsTHE O MEeTOMAX 1 bu6anoreka IIOK
ITO3HAHMS B XUMUH https://m.edsoo.ru/ff0d227¢
[IpakTrueckas padbora Ne 1
«IIpaBuna paboTsl B
3 1ab0paToOpUN U MPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM
000pyT0BaHHEM))
o | e | B orsa 10K
. https://m.edsoo.ru/ff0d26ca
cMeceit
[IpaxkTuueckas pabora Ne 2
5 «Pa3nenenue cmeceil (Ha 1 bubamnoreka [JOK
pUMepe OUUCTKH https://m.edsoo.ru/ff0d28c8
MOBAPEHHOM COJIN)»
bu6nmmoreka LIOK
6 ATOMBI H MOJIEKY 151 I https://m.edsoo.ru/ff0d2a6¢
XHUMHYECKHE DJIEMECHTHI.
7 3HaKu (CUMBOJIBI) 1 bubmorexa TIOK

XUMHWYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2be8




HpOCTBIe 1 CJIOXKHBIC

bu6mmoreka [IOK

MacCChI BECHUICCTBA I10

8 BEIlECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubnuoreka [IOK
y4EHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IMOCTOSTHCTBA COCTaBa
o | omeom Semamerrar BiGmores 10K
) https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX
DJIEMEHTOB
THOCHUTEIIbHASI aTOMHAasI
11 ﬁac:ac OiJ:IOCiT:H:Haﬂa bubmmorexa HOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAS Macca
12 XMHi;:;gggioi%H:HeMeHTa B bubmmorexa HOK
https://m.edsoo.ru/ff0d350c
COE€IUHEHUU
13 KonugectBo BemiecTna. bu6mmoreka [IOK
Monb. Monsipaast macca https://m.edsoo.ru/ff0d5230
o | D o BiGmorsa 0K
) https://m.edsoo.ru/ff0d37fa
peakius
15 gg:f;iiﬂnj )}(]I(/:IJI\I/I(I)/IEII/IC;:)KI/IX Bubmmorexa [OK
. https://m.edsoo.ru/ff0d3al6
peakIuii
6 | oo conpeema BiGmores 10K
) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Brrunciaenus Koau4decTBa, bu6nmuoreka LIOK

https://m.edsoo.ru/ff0d5708




YpPaBHEHUAM XUMUYECKUX
peakiuu

Knaccudukamms
XUMHYECKUX PEAKIUI

bu6anoreka IIOK

18 (coemHEHMs, pa3IOKEHUS, https://m.edsoo.ru/ff0d3{34
3aMeIIeHMs, 0OMEHa)
M. B. JlomoHOCOB —

19 YUYEHBIN-OHIMKIIOTIEUCT. bu6mmoreka [IOK
O600menue n https://m.edsoo.ru/ff0d40c4
cHUCTEMAaTU3alis 3HaHUHU

20 | nomene Bommerman Buaorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKITUN»
Bo3nyx — cMech rasos.

71 CocraB Bo3ayxa. Kuciopon bubnuoreka [IOK
— 3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
DOU3NYECKUE U XUMUYECKHUE

N i BiGmores 10K

’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06
OKCHJIaX
CnocoObl noyuyeHus

73 KHCJIOpoAa B 1a00paTOpuH bu6mmorexa [IOK
Y IPOMBILIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TemuoBoit 3 ekt

24 XUMHUYECKOU peaKiluu, bu6nuoreka LIOK

IIOHATHUE O
TCPMOXUMHUICCKOM

https://m.edsoo.ru/ff0d4790




YPaBHEHUH, DK30- U
DHIAOTEPMUYECKUX
peaKuusx

Tonnuso (HedTH, yrons u
MeTaH). 3arpsi3HeHue

bu6mmoreka [IOK

25 BO3/yXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
peoTBPAILCHUS
[TpakTrueckas pabora Ne 3
26 1o teme «llomydenue u bubanoreka LHOK
cobupaHue KUciIopoaa, https://m.edsoo.ru/ff0d4ae2
U3Y4YECHHE €0 CBONCTBY»
Bonopon — anemeHT u
27 npéICTpoeﬂBemecmo. bubmorexa TIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxxnenue B npupoje
| et BuSorsa 10K
i https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona
29 IlonsiTe 0 KUCIOTAX U bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 Croco0bI MOTyYeHHS bubnuoreka [IOK
BOJIOpO/Jia B J1a0OpaTOpUu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4
31 o teMe «IlomyueHnue u bubamnoreka [JOK
cobupaHue Bo10poJa, https://m.edsoo.ru/ff0d4{42
W3y4YEHHUE €ro CBOKMCTBY»
3 MonsipHblii 00bEM Ta30B. bu6mmorexa [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
33 Borancnenus o0béMma, bu6mmoreka IIOK

KOJIMYECTBA BE€UICCTBA ra3a

https://m.edsoo.ru/ff0d55a0




TI0 €r0 U3BECTHOMY
KOJIMYECTBY BEIICCTBA WIH
00BEMY

Breraucienus 00EMOB
ra3oB 10 YPaBHCHUIO

bu6anorexa IIOK

34 peal.(.HHH Ha OCHOBE 335 ona https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH
ra3oB
35 DOU3NYECKUE U XUMHUUYECKHUE bu6anoreka IIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHHIA. bu6mmoreka [IOK
[TonsaTre 06 MHANKATOpPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTEIIb.
37 E:;;zizl::;lz pacTBOPHI bubmorexa IIOK
) https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s BEIeCTBa B
pacTBope
[Tpaktuyeckas pabora Ne 5
38| pacraopon c onponentme Bumitorera LIOK
- . https://m.edsoo.ru/ff0d5eba
MacCOBOM Joyei
PAacCTBOPEHHOIO BEUIECTBA»
KonTponnHas Ta Ne2
39 H(()) Tef/lzn«Kjlcfsggzla : Bubmmorexa [OK
’ https://m.edsoo.ru/ff0d6342
Bonopon. Bona»
KCHJBI: COCTaB
40 KOH:CCJII/I(i)H(I:((:I:H/ZIlH ’ bubmaorexa LOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
A1 [TonyuyeHnue u XuMu4yecKue bu6muorexa OK

CBOMCTBA KHCJIOTHBIX,

https://m.edsoo.ru/ff0d664e




OCHOBHBIX U an)OTepHI)IX
OKCH OB

OcHoBaHus: COCTasB,

42 KJIacCU(PUKALIHS bubmmorexa ITOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [TosyueHne u XMuMHYECKHUE bubnuoreka [IOK
CBOICTBa OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucaorsr: TaB

44 KJI;;?/I@I/IKC;:I/I: ’ bubmmorexa HOK

’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [TonyueHnne nu XuMu4yecKue bubanoreka LHOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI bu6mmoreka [IOK
MOJTyYEHHUs, XUMUUECKHE https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padota Ne 6.

Pemienue

47 AKCIEPUMEHTAJIBHBIX 3a71a4 bubnuoreka [IOK
1o Teme « OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTAaHUYECKUX
COCIUHEHUI

5 | momme e ey BiGores 10K

N https://m.edsoo.ru/00ad9a50
COCIMHEHHI

49 O0001IeHNE U bu6nuoreka LIOK
cCUCTEMAaTU3allus 3HaHUH! https://m.edsoo.ru/00ad9cb2

50 KonTponbHas pabora Ne3 bubanoreka [JOK

o Teme "OCHOBHBIE KJIACCHI

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




HEOPraHUYeCKUX
coeauHeHun"

[lepBbie MOMBITKH
KJIacCU(PUKALIIU

bu6mmoreka [IOK

> XMMHFACCIIX SJCMCHTOB. https://m.edsoo.ru/00ad9ffa
IlonsTHE 0 rpynmax
CXOJIHBIX JIEMEHTOB
[Tepnoguuecknit 3aKOH U

52 [lepnonnueckas cucrema bubanoreka LHOK
XUMUYECKHX 3J1eMeHTOB J1. https://m.edsoo.ru/00adasS2c
. Menneneena

53 [lepuopl, TpyIIIbI, bubanoreka [JOK
HOJATPYIIIBI https://m.edsoo.ru/00adaS2c

s4 Ctpoenne atomoB. CocTas bubnuoreka [IOK
aTOMHBIX sifiep. M3oTonbl https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTpOHHBIX

55 000JI0YeK aTOMOB bu6mmoreka IIOK
aneMeHTOB [leprnoanueckon https://m.edsoo.ru/00ada6bc
cuctemsbl /. 1. Menpaeneena
XapakTepucTuka
XUMHYECKOTO JIEMEHTA 110

56 €ro MOJIOKEHHUIO B bubmmorexa [TOK

o https://m.edsoo.ru/00ada824

[Tepunonnueckoii cucreme /1.
H. MenneneeBa
3nauenue Ileproguueckoro
3aKOHa JJIsl pa3BUTHS HAYKH Butmiorexa [[OK

57 u npaktuku. /1. 1.

MenneneeB — y4€HbIi,
neaaror U rpaxaaHuH

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




Pe3epBHBIii ypOK.
O0001IeHue 1

bu6anorexa IIOK

58 CHCTeMaTIESaHHﬁ 3HAHHAH / https://m.edsoo.ru/00adb33c
Bceepocculickas
IpoBepoyHas padbora
KonTponbHas pabora Ned
1o Teme «CTpoeHHe aToMma.
59 XHMquCKaHpCBSISB>) / bubmmorexa HOK
N https://m.edsoo.ru/00adb486
Bcepocculickas
MpoBEpOYHas padota
JIEKTPOOTPHUIIATEIILHOCTh
60 a?ToeMoE XHAIZHLLIIeCKHX bubmmorexa HOK
https://m.edsoo.ru/00adaab8
AJIEMEHTOB
61 HMonHas xumMu4deckas CBs3b bubmorexa ITOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHAs1 nossipHas bubanoreka LHOK
XUMHYECKasd CBA3h https://m.edsoo.ru/00adaab8
63 KoBanentnas HenossipHas bubamnoreka [JOK
XUMHYECKasd CBA3h https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens okHCICHUS https://m.edsoo.ru/00adae28
65 BOOIEP;(;J;E:):;‘IZ?I;HLR bubmorexa ITOK
https://m.edsoo.ru/00adb076
peakIuu
66 Okucnureny u bubnuoreka [IOK
BOCCTaHOBUTEIIN https://m.edsoo.ru/00adb076
Pe3epBHBIT YpOK.
67 o 60gmeHHeyE bubmuoreka [IOK

cucTeMaTu3anusg 3HaHuU 10

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




TEMC «CTpOCHI/Ie aromMa.
XHUMHYECKasl CBSI3bY

Pe3epBHbIii ypOK.
68 O6006mmenue u
CHUCTEMATH3alUsl 3HAHUU

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

68

bu6anoreka IIOK
https://m.edsoo.ru/ff0d61c6




9 KJIACC

KoandecTBo 4acosB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBarTe/ibHbIE
n/n Bcero H3y4YeHMs
padoThI padoThI pecypcnl
[Teprnoanueckuil 3aK0OH.
1 [lepuoanueckas cucrema | bu6anorexa IIOK
XUMHUYECKHUX JIEMEHTOB /. https://m.edsoo.ru/00adb59e
N. Menpneneena
3aKOHOMEPHOCTH B
’ W3MEHEHHHU CBOMCTB 1 bu6anoreka IIOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NIEPUOIOB
Knaccudukanms u
3 HOMeHK(JliaTypHa 1 bubmmorexa HOK
https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BEIICCTB
Buasl XuMHU4ecKoM CBI3U
4 " T)I:/[IHBI KPHUCTAJUIMYECKUX 1 bubmmorexa OK
N https://m.edsoo.ru/00adbac6
peEToK
KontponsHas padora Nel
no teme «IloBTOopeHue n
5 yriayOneHue 3HaHui 1 1
OCHOBHBIX pa3JIeJIoB Kypca
8 Kiracca»
Knaccudukanus
6 XI/IMI/I‘IG((I})KI/IXL[IDGaKHI/Iﬁ 10 1 buGnnorexa LHOK
https://m.edsoo.ru/00adbcb0
pa3IMYHBIM TPU3HAKAM
7 [TonsiTue o ckopocTu 1 bubanoreka [JOK

XUMHYECKOU PEAKLINH.

https://m.edsoo.ru/00adbe9a




[ToHsiTHE O TOMOTEHHBIX U
reTEpOTreHHBIX PEAKIUAX
[TonsiTHE O XUMHUECKOM
paBHOBecuH. DaKTOPBHI,
BIIUSAIOIIME HA CKOPOCTb

bu6mmoreka [IOK

colel

8 XUMHUYECKOU peakuuu U https://m.edsoo.ru/00adc28c
MTOJIOKEHHE XUMHUYECKOT0
paBHOBECHS
OKuCIUTENBbHO-
9 BOCCTaHOBHUTEIbHBIC bubmmorexa ITOK
https://m.edsoo.ru/00adcade
peakIuu
Teopus
10 AIEKTPOIUTUYECKON bubnuorexa [IOK
nuccormanu. CHiIbHbBIE U https://m.edsoo.ru/00adcd68
cinalble 3JEKTPOIUTHI
11 HonHbIe ypaBHEHUSA bubanoreka LHOK
peaxkiun https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHUH B
12 CBETE MpeJCTaBICHUM 00 bubmaorexa LOK
. https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYUECKOMN
JIUCCOIHAIIAH
XUMHYECKHE CBOMCTBA
COJICH B CBETE
13 npeAcTaBiIeHUuN 00 Bubmrorexa IIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKOM
JIUCCOIHAIIAH
14 [TonsiTHEe 0 rUapoOIN3E bu6muorexa [IOK

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




O0o001IeHNE U

bu6mmoreka [IOK

15 CUCTEMATH3aUA 3HAHUN https://m.edsoo.ru/00addd 12
[TpakTrueckas padora Ne

16 1. «Pemenue bu6anoreka IIOK
AKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbHas padora Ne2
10 TEME

17 «ONEKTPOIINTHYECKAS bubanoreka LHOK
JIACCOINAITHS. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEaKINU B
pacTBopax»
OO61as xapakTepucTuka

18 raJloreHOB. XMMHUYECKUE bubnuoreka [IOK
CBOMCTBa Ha MpUMEpe https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopona. ConsiHas

19 KHCJIOTa, XUMHUYECKHE bu6mmoreka [IOK
CBOICTBA, MOJYy4YECHUE, https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpakTuaeckas padora Ne 2

20 no teme «Ilomyuenue bubanoreka HOK
COJISTHOM KHUCJIOTHI, https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Beraucnenus 1o

1 YPaBHEHHUSIM XUMHUYECKHUX bubanoreka [HOK
peaKluii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB JaH B U30bITKE

2 OO0m1as xapakTepUCTHKA bubnuoteka [IOK

aneMeHToB VIA-rpynmnsl

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




23

24

AJOTpOnHBIE
MOIU(UKAIIUU CEPBHI.
Haxoxnenue cepsl u €€
COEJIMHEHUN B IPUPOJIE.
XUMHUYECKUE CBOMCTBA
cepbl

CepoBoiopo, CTpOeHHUE,
buznveckue u
XMMHYECKHE CBOMCTBA

bu6anorexa IIOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

26

27

Oxkcuppl ceprl. CepHast
KHCJIOTa, GU3UICCKUE U
XHMHYECKHNE CBOMCTBA,
MIPUMEHCHHE

XUMHUYECKHE PEaKInH,
JIe)KaIle B OCHOBE
MIPOMBIIIJICHHOTO criocoba
IIOJIyYECHUS CEPHOU
KHUCJIOTHI. XUMHUYECKOE
3arps3HEHUE OKPYKaIoIIeH
Cpebl COeAMHEHUSIMU
cepbl

Brrunciaenue MmaccoBou
JIOJIM BBIXO/1a MPOAYKTa
peaKuuu

bubnuoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

OOGm1as xapakTepuUCTHKA
3J1EMEHTOB V A-IpylIbl.
A30T, pacripocTpaHEHHE B
npupoje, Gu3ndecKue u
XAMUYECKHUE CBOMCTBA

bu6mmoreka IIOK
https://m.edsoo.ru/00adeeab




AMMHaK, ero puanyeckue

29 1 XUMUYECKHE CBOMCTBA bubmmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJIyYEHUE U TPUMEHEHHE
[TpakTuueckas padora Ne 3
30 o teMe «Ilomyuenue bubnuoreka [IOK
aMMUaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTBY
31 g;giﬁg’;ﬁicﬁom’ ce bubnuoreka [IOK
. https://m.edsoo.ru/00adf306
XUMHUYECKHE CBOWCTBA
Hcnons30BaHne HUTPATOB
U COJIe aMMOHHS B
KaueCTBE MUHEPATBHBIX
32 yAOOpEHUH. XIfMquCIcoe bubmmorexa HOK
o https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKpY Karomen
Cpeapl COeTMHEHUSIMHU
azora
docdop. Oxcun pocdopa
s | Smdoctopmar oo Bisorea 0K
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBONCTBA,
MOJTyYeHUE
Ucnonb3oBanue pocharon
B KaUECTBE MUHEPAbHBIX
34 yAOOpEHUH. 3anI:{3H€HI/Ie bubmorexa TIOK
. https://m.edsoo.ru/00adfc20
MPUPOTHOM CpeJibl
dbocharamu
35 VYrnepon, bubnuoteka [IOK

pacnpocTpaHEeHUeE B

https://m.edsoo.ru/00adfd9c




npupoje, husnueckue u
XUMHYECKUE CBOMCTBA
Oxcuapl yriepoaa, ux
buznveckue u
XUMHYECKUE CBOHCTBA.

bu6mmoreka [IOK

36 DKOJIOTHUECKHUE https://m.edsoo.ru/00adfebe
poOJIEMBI, CBA3aHHBIC C
okcusioM yriaepona (IV)

37 VYronbHast KUciIoTa u €€ bu6mmoreka IIOK
coau https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4
o Teme "Ilonmydyenue

38 YIJIEKHUCIIOTO rya3a. bubmorexa TIOK

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

KadecTBenHas peakius Ha
KapOoHaT-uoH"
[lepBoHayanbHBIC MOHITHUS

39 00 OpraHMYeCcKux bubnuoreka [IOK
BEIlECTBAX KakK O https://m.edsoo.ru/00ac054e
COCIMHEHUSX YTIepo/ia

40 Kpemnnii u ero bubanoreka [HOK
COeIMHEHUS https://m.edsoo.ru/00aec080a
[Ipaktuyeckas pabota No
5. Pemenue

A1 DKCIIEPUMEHTAIIBHBIX bubmmnoreka [JOK
3a71a4 110 TEME https://m.edsoo.ru/00ae0bf2
«BaxxHelmune HemeTabl
1 UX COCIUHCHUS

42 KontponpsHnas padorta Ne3 bu6muorexa [IOK

o teme «BaxxHenue

https://m.edsoo.ru/00ae0el8




HEMETAJTBl U UX
COEJIMHEHUSD
OO61mas xapakTepucTuka

XUMHUYCCKUX JJICMCHTOB —
MeTaaa0B. MeTaiimueckas

43 CBSI3b M METAJJINYECKast bubmmorexa ITOK
https://m.edsoo.ru/00ae103e
KpUCTAJTHYCCKAsI
pemérka. Pu3n4yecKue
CBOMCTBAa METAJIJIOB
XHMHUUYECKHE CBONCTBA
44 METaJIOB. bubnuoreka [IOK
DIEKTPOXUMUYECKUH PsiT https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METAJIJIOB
O061me crocoOnl
MOJTyYEHU ST METAJIJIOB.
CnnaBsl. Berancnenus mo
45 YPaBHEHUSAM XUMUYECKUX bubmmorexa [TOK
. https://m.edsoo.ru/00ael156
peaKkIui, eCiii OJIUH U3
pEareHTOB COJICPKUT
puMecH
16 [TonsiTne 0 KOppoO3UH bubanoreka [HOK
METaJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [Hesmotmere MeTans: https://m.edsoo.ru/00ae 14b2
43 OKcCHUJIbI U TUIAPOKCHUIBI bu6mmoreka IIOK
HATpHs U KaJIns https://m.edsoo.ru/00ae14b2
H_IGJ'IO‘IHOSGMGJIBHBEG Bubmuotexa LIOK
49 METaJUIbl — KaJIbIIUN U

Mardaun

https://m.edsoo.ru/00ae15e8




Baxxuenmmue coeTnHEHUS

bu6mmoreka [IOK

20 KaJIbIUA https://m.edsoo.ru/00ae15e8
51 O0o001IeHue 1
cUCTEeMaTH3allus 3HaHUH!
57 JKEcTKOCTh BOJIBI U bu6anoreka IIOK
crocoObI €€ yCTpaHeHHS https://m.edsoo.ru/00ae 1886
53| no sowe "oermonns som Butimrorerca L1OK
.. H,, https://m.edsoo.ru/00aelae8
1 METOJIbl €€ YCTPaHECHUS
. bubnuoreka [IOK
>4 AOMUHUT https://m.edsoo.ru/00ae1c64
55 AM@orepHble cBOICTBA bubanoreka LHOK
OKCHJA U THAPOKCUAA https://m.edsoo.ru/00ae1c64
bu6anoreka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
| oo e BiGores 10K
(HJ;) a T https://m.edsoo.ru/00ae35e6
53 O06o0mmeHne u
cUCTEMAaTU3alus 3HaHUHU
[TpakTuueckas padbota Ne
7. Pelienue
59 HKCIIEPUMEHTAIBHBIX bubnuoreka [IOK
3a71a4 110 TEME https://m.edsoo.ru/00ae3de8
«Baxwneiie MeTalibl 1
UX COCTUHCHUS
Brruncnenus mo BuGmuotexa LIOK
60 YPaBHEHMSIM XUMUYECKUX

pEaAKLHi, €CIIU OJIUH U3

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




peareHTOB JaH B U30BITKE
WU COJICPKUT TIPUMECH.
Brruncienust maccoBou
JIOJIM BBIXO/1a MPOAYKTa

peaKkiu
61 O06o01ienue u ) |
CHUCTeMaTHU3alMs 3HAHUN
KontponbHas padorta Ned
62 1o teme «Baknenme 1
METaJUIbl U UX
COCJTUHECHUS
BemectBa u Mmarepuasl B
63 HO]I?:[(IJGI[HCBHoﬁ )KIf?.HI/I 1 bubmaorexa LHOK
https://m.edsoo.ru/00ae3f50
YyesloBeKa
64 XUMHYECKOE 3arpsi3HEHUE 1 bubamnoreka [JOK
OKPY’KArOIIEN CPeIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHun 1 bubanoreka [HOK
AKOJIOTUYECKHUX MPOOIIeM https://m.edsoo.ru/00ae4270
o | Hoctmmatyoox 1 BiGmores 10K
. https://m.edsoo.ru/00ae0d0a
CHUCTEeMaTH3allusl 3HAHUM
M 1 BiGmorsa 10K
. https://m.edsoo.ru/00adb33c
CHUCTEeMaTH3allusl 3HAHUM
o | ooy 1 BuSores 10K
. https://m.edsoo.ru/00ad9cb?2
CHUCTEeMaTH3allusl 3HAHUM
OBUIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME







ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30OBATEJIbHOM ITPOTPAMMBI

8 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsieMmble NpeIMeTHBIE Pe3yIbTAThl 0CBOCHMS
OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
o01rero odopasoBanmsi

1

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITIOHATHA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTUH: aToM,
MOJIEKYJIa, XUMHYECKHHA DIIEMEHT, IPOCTOE BEILECTBO,
CJIO)KHOE BEILECTBO, CMECh (OAHOPOAHAS U HEOJHOPOJHAs),
BAJCHTHOCTb, OTHOCHUTEJbHAsl AaTOMHass M MOJEKYJspHas
Macca, KOJUYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Js XHMMHUYECKOIO OJJIEMEHTa B COEJAMHEHUH,
MOJIApHBIM 00BEM, XUMHUYECKass peakuus, KiacCHuPUKalus
peakuuid: peakluu COEAMHEHMS, PEAKIUU Ppa3NIOKEeHUS,
peakIMy  3aMElIeHHs, peakuuu OoOMeHa, 3K30- U
SHIOTEPMHUECKHE pEaKlUU, TemIoBol 3(p(exT peakuuu,
pacTBOp,  MaccoBas  J0Jds  BemlecTBa  (NPOLIEHTHAs
KOHIIEHTPALIMs) B pacTBOpe

1.2

1.3

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHYECKHX
MTOHATUHN U IPUMEHATH 3T MOHATHUS [P ONIMCAHUY BEILIECTB U
UX IIPEBPALLICHUI

WCIIOJIb30BaTh XHMHUYECKYK) CHMBOJIMKY JUISl COCTABJICHUS
(dhopMyJT BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA

1.4

PaCKpbIBATh CMBICII 3aKOHOB COXpPAaHCHHA MACChbl BCHICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O  YYCHUA,
3aKOHa ABora)Ipo

1.5

1.6

OTpEeNeNATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX
COEeINHEHUAX

KJIacCU(PUIIMPOBATh XHUMHYECKHE peakuuud (1o 4YHUCIy W
COCTAaBY YYacCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEILIOBOMY

ahdexTy)

1.7

BBIYUCIIATHE OTHOCHUTCIIBHYIO MOJICKYJLIPHYIO W MOJIAPHYIO
MacCChI BCIIICCTB

1.8

BBIYUCIISITh MAacCOBYIO JOJIF0 XUMHUYECKOTO »JJIEMEHTa [0
dbopMyIie coeMHEHMUS],

1.9

BBIYUCIIATH MACCOBYIO JIOJIKO BCIICCTBA B PACTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOABI TO3HAHHUS —
HAOJIIO/IEHNEe, W3MEPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN )

IIo Teme: «Baxneiue NpCaACTABUTCIIN HCOPIraHUYCCKHUX
BCIICCTB»

2.1

2.2

PacKpbIBaTb CMBICJI OCHOBHBIX XMMHUYCCKUX TTOHSITHI: OKCH I,
KHCJIOTa, OCHOBAHUC, COJIb

OTpeNeNATh MPUHAJIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIACCY COEAMHEHUH 110 opMyIIam

2.3

KJ'IaCCI/I(i)I/II_II/IpOBaTB HCOPraHNMYCCKUEC BCUICCTBA

24

XapaKTepr30BaTh (OMUCHIBATH) OOIME XUMUYECKNE CBOWCTBA
BELIECTB PpAa3JINYHBIX KJIACCOB, IOATBEPXkKIAsl OIMCAHUE
IpUMEpPaMU MOJIEKYJISIPDHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUI

2.5

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O  COCTaBa,  BO3MOXKHOCTU  IIPOTEKaHUSA
XUMHYECKUX MMPEBPALCHUN B PA3JIMYHBIX YCIOBUAX

2.6

2.7

CIEA0BaTh MpaBUJIaM TOJIb30BAHUSA XUMHUYECKON MOCYAOU U
7a00paTOpHBIM ~ O0OpYJIOBAaHHMEM, a TaKXe IpaBHIIaM
oOpallieHus ¢ BEIIeCTBaMU B COOTBETCTBUM C UHCTPYKIHSIMU
M0 BBHIMIOJIHEHUIO JTA00OPAaTOPHBIX XUMUUYECKUX OIBITOB IO
MOJTYYEHHUIO0 B COOMPAHHUIO Ta3000pa3HbBIX BEIeCTB (BOIOpOIa
U KHUCIIOPOJia), MPUTOTOBJIICHUIO PACTBOPOB C OMPEIeIEHHOMN
MAacCOBOM JI0JIEd pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U
MPOBOJAUTh XMUMHUYECKHE SKCIIEPUMEHTHI MO PaClO3HABAHUIO
pacTBOPOB IIEJIOYEH MU KHUCIOT C MOMOIIBIO HHIAWKATOPOB
(makmyc, dpeHondraneuH, METUIIOPAHXK U JIPYTHUE)

MIPOBOJUTH PACUETHI [0 YPABHEHUIO XMMUUYECKON PEaKIuu
ITo Teme: «Ilepnognueckuii 3akoH u llepuoanueckas cucrema
xumuueckux anemeHtoB [[. M. MengeneeBa. CtpoeHue

dTOMOB. XumMuueckas CBA3b. OXUCIINTEIIHHO-
BOCCTAHOBUTCIIBHBIC PCAKIIUN

3.1

3.2

PAacKpbIBaTh CMBICT OCHOBHBIX XMUMHMYECKHX IMOHATHN: SIPO
aToMa, 3JIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpOUTalb, paanyc
aToMa, XHMHUYECKas CBs3b, MOJsApHAas M  HENOoJspHas
KOBQJICHTHAs CBA3b, JIEKTPOOTPULATEIbHOCTh, HOHHAS CBSI3b,
VOH, KaTUOH, aHUOH, CTEIICHb OKUCIICHUS

KJIaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKUEC DJICMCHTBI

3.3

ONMCBHIBATD W  XapaKTepu3oBaTh TabIMUHyr0  dopmy
[lepronnyeckold  CHUCTEMBI ~ XHMHUYECKHX  DJIEMEHTOB:
pa3nuyaTh TMOHATUS «IJIaBHas moarpymma (Arpymnma)y W
«mobounas noarpynmna (brpymnma)y», «Manbie» U «OOJbIINE)
NEPUOJIBI
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packpeiBaThb  cMbicn  [lepmoamueckoro  3akona  J[.U.
MenpeneeBa: 1€EMOHCTPUPOBATH MIOHUMAHUE TEPUOANYECKON
3aBUCUMOCTH CBOWCTB XHMHMYECKHUX JIIEMEHTOB OT HX
nosioxkeHuns B llepuoanueckoi cucreme

3.5

COOTHOCUTHb 0003HAYEHUs, KOTOpblE HMEIOTCA B TaOIuIe
«Ilepuonuueckas cucteMa XUMHYECKHX »dyeMeHToB J[.U.
MeHeneeBa» € YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsia sapa, olliee
YHCIIO 3JIEKTPOHOB W pAacCHpefielieHne UX IO 3JIEKTPOHHBIM
CJIOSIM)

3.6

3.7

9 KUIIACC

OonpeaAcsATb CTCICHb OKHCJICHUA J3JICMCHTOB B 6I/IHapHBIX
COCANHCHMUAX

OIIPCACIIATb BU XUMHYECKOU CBSI3U (KOBaHeHTHaﬂ 151 I/IOHHa}I)
B HCOPraHM4YCCKHUX COCANHCHUAX

Kon
NMpoBePsieMOro
pe3yJibTaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'O
o0uero odopasoBanus

1

ITo Teme: «BemecTBo U XUMUYECKAsT PEAKIUSD)

1.1

1.2

pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKHUX TOHSATHU:
pPacTBOp, IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOTUTUUECKAS
JUICCOIMAINS, pPEaKIHd HWOHHOTO OOMEHa, KaTalu3aTop,
XUMHYECKOE paBHOBecHe, oOOpaTuMbie U HeoOpaTHMbIe
peaKIy,  OKHUCIMTEILHOBOCCTAHOBUTEIBHBIE  pPEaKIInH,
OKHCITUTEIb, BOCCTAHOBHUTEIh, OKUCICHUE U BOCCTAHOBIICHUE,
JJIOTPOTIHSI, aM(pOTEPHOCTD, XUMHYECKast CBSI3b
(KOBaNIeHTHAsI, MOHHAS, METAITMYECKas ), KPHUCTAITHYecKas
peméTka, CIIaBbl, CKOPOCTh XMMHYECKOU PeaKkiuu
WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHYECKHX
MOHSTHH Y PUMEHSTD 3TH MOHATHS IPU OMTMCAHUH BEIICCTB U
UX IPEBPALLECHUI

1.3

COCTAaBJIATh YPABHEHUS JJIEKTPOJUTHUYECKOW JUCCOLMALNU
KUCJIOT, WIEJI0YE€ W COJIEH, TMOJHBIE M COKPALIEHHBIE
ypaBHEHUS peaKIuii HOHHOTO OOMEHa

1.4

pPacKphIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOrO OajaHca
ATUX PEAKIUU

1.5

MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKON peakuu

ITo temam: «HemeTtasisl U UX COeTUHEHUS» U « MeTalIbl U UX
COEIUHEHU




2.1

XapakTepu3oBaTh (OMUCHIBATH) OO0IIME U crenuduueckue
XUMUYECKHE CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEIIECTB,
NOJATBEPK/Aast OINUCAHWE TMPUMEPAMHU MOJEKYJISPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

2.2

COCTaBJIATh  YPAaBHECHUS  PEAKIUW,  MOATBEPKIAFOIIUX
CYLIECTBOBAHUE TE€HETHUYECKOM CBS3M MEXKIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB

2.3

2.4

2.5

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTpOEHMS,  BO3MOXHOCTH  TNPOTEKAaHUS  XHUMHUUYECKUX
MPEeBpAIEHUN B PA3IMUHBIX YCIOBUSAX

CIIeZIOBaTh TPaBUJIaM ITOJIb30BAHUS XUMHUYECKOW TIOCYION U
nabopaTopHBIM ~ O0OpyJIOBaHHMEM, a TaKXke IMpaBUiaM
oOpallieHusI ¢ BEIIeCTBAMU B COOTBETCTBUH C WHCTPYKITHSIMH
10 BBHITIOJTHEHUIO Ja0OpaTOPHBIX XWMHUYECKHX OIBITOB IO
MOJIYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOrO Tra3a)

MPOBOJAUTH PEAKIUH, MOATBEPKIAOIINEC KAYCCTBECHHBIN
COCTaB Pa3jMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM
XJIOpUA-, OpoMua, HOAWA, KapOoHaT, ¢ocdar, CHIHKAT,
cynb(har, THUAPOKCHIUOHBI, KATHOHBI aAMMOHHS, HWOHBI
M3YYCHHBIX  METaJVIOB, TMPUCYTCTBYIOIIME B  BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB

ITo Teme: «XuUMUS U OKpY’KarOIIas CPEIa»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYecKuX moHsatwil: [TJIK
BEILIECTBA; KOPPO3Us METAIIOB

3.2

MIPUMEHSTH OCHOBHBIEC oTepaIyu MBICIIUTEIIBHOM
JeATeTbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000OIICHHE,
CHUCTEMATH3aIliIO,  BBISBICHUE  MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JJIsi M3Y4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peaKkinii; CeCTCCTBCHHOHAYYHBIC METOABl TMO3HAHHS —
HAOIIIOJICHNEe, W3MEPEHHE, MOJICTUPOBAHUE, JKCIECPUMEHT
(peanbHBIN U MBICIICHHBIH)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUS

1

HepBOHa'—IaHBHBIe XUMHWYCCKUC ITOHATHUA

1.1

[IpenmeTr xumuu. Poiib XMMHM B KM3HH YEIOBEKa. XUMHS B CHCTEME
Hayk. Tena u BemecTBa. @U3NUECKHUE CBOMCTBA BEIIECTB. ATperaTHoe
COCTOSIHUE BEIIECTB

1.2

[Toaarue o mMeTomax mMO3HAHUA B XUMHUH. UHCTBIE BEMIECTBA U CMECH.
Crioco0nI paszieneHus cMecei

1.3

ATOMBI U MOJEKYJIbl. XUMUYECKUE AIEMEHTH. CHUMBOJIBI XMMUYECKUX
a51eMeHTOB. IIpocThie M CIOKHBIE BeHIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE

1.4

1.5

Xumnueckas ¢popmyna. BanmeHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB.
3aKoH MMOCTOSTHCTBA cOocTaBa BelecTB. OTHOCUTENbHAs aTOMHAsl Macca.
OtHocuTenpHas MOJIEKYJIsIpHasg macca. MaccoBasi 10 XUMHUYECKOTO
AJIEMEHTA B COEIMHEHUHU

KommuectBo BemectBa. Moub. Moisiprass  macca.  B3anmocsszb
KOJINYECTBA, MAacChl U YKCla CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacuérel
o ¢popMysiaM XUMHUYECKUX COCTUHECHUIM

1.6

1.7

dusznueckue U XUMHYECKUE SIBICHUSA. XUMHUYECKass peakiuus U e
MpPU3HAKKA. 3aKOH COXPAHEHUsS MacChl BEMIECTB. XHMHUUYECKHUE
ypaBHeHus. Kiaccudukanus XUMHUYECKMX peakiuuil (CoeauHEHUs,
pas3JIoXKeHus1, 3aMelIeHus, OOMeHa)

XUMHUYECKUN HSKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IMOCYIIO0H, C
npaBwiaMu paboTel B Jjabopatopur W OpuéMaMHu OOpaleHHs C
nabopaTopHbIM O00OpPYAOBAHHEM, M3yYCHHE M ONMHUCaHHE (PU3UIECKUX
CBOWCTB  0O0Opa3IlOB  HEOPraHWYECKUX  BEIIECTB,  HAOIIOJCHUE
¢usnueckux (IJIaBieHHE BOCKA, TasHHUE JbJa, pacTUpaHHE caxapa B
CTYIIKE, KUTIEHHE U KOHJIEHCAllMs BO/Ibl) U XUMHUYECKHUX (TOPEHUE CBEYH,
NPOKaJIMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBHE MeJa C KUCIIOTOM)
ABJICHUH, HaOMIOJEHHWE M  OIMCAaHWE NPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuuid (pas3iokKeHUe caxapa, B3auMOJEHCTBUE CEPHOU
KHUCIIOTBI C XJIopuJoM Oapusi, pasznoxkenue rugpokcuna meau(ll) npu
HarpeBaHWHU, B3auMOZEICTBUE »kene3a ¢ pactBopoMm cosn meau(ll),
U3yYEHUE CIOCOOOB pa3zeneHuss cMeced (C IOMOINBIO MAarHura,
¢wibTpoBaHMe, BBIMApUMBaHUE, AUCTWULALUSA, XpomaTorpadus),
IPOBEACHNE OYMCTKM IOBAPEHHOM COJIM, HAONIOJEHUE U OIMCaHHUE
pe3yJlbTaTOB  MPOBEJIEHUS  ONbITa, WIIOCTPUPYIOLIET0  3aKOH
COXPaHEHMsI MacChl, CO3/IaHUE MOJIeNIEN MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxueiimme npeacTaBuTeIM HEOPraHUYECKUX BEIIECTB




2.1

Boznyx — cmech razos. Cocras Bo3ayxa. Kuciiopos — aneMeHT 1 IpocToe
BeulecTBo. HaxoxzaeHwe kuciopoga B Mpupoae, (U3HUYECKHE U
XUMHYeckre cBoicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenue
kucinopoaa. CnocoObl TONMydeHUs Kuciaopoaa B Jaboparopuu U
npomsinuieHHocTH. KpyroBopor kuciaopoga B mnpupoxpe. O3oH —
QJUIOTPOMNHAs MOAU(DUKAIUS KHCIOPOAa

2.2

TeroBoil  3PPexT XUMHUECKOW  pPEeaKUuu, TEPMOXUMUYECKUE
YpaBHEHUs, 9K30- U HHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroib U
MeTaH. 3arpsi3HeHUe BO3/yXa, YCWIEHHE MapHUKOBOTO 3¢¢eKTa,
paspylIeHUuEe 030HOBOIO CJIOS

2.3

Bomopoa — snemeHT m mpocroe BemecTBO. Haxoknenwe Bomopona B
npupoze, puznueckre U XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nonyueHus. Kucnoter u conmu

24

MossipHblii 00bEM ra30B. PacuéThl Mo XMMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBoMCTBAa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HachlieHHbIe 1 HEHACHIIEHHBIE PAaCTBOPHI. PacTBOpUMOCTH BELIECTB B
Bozie. MaccoBast A0Js BEIIECTBA B PacTBOpEe. XMMHUUYECKHE CBOWCTBA
BoAbl. OcHOBaHMs. Ponp pacTBOpOB B MPHUPOAE U B JKM3HU YEJIOBEKA.
KpyroBopot Bozibl B ipupoie. 3arpsi3HeHUE NpUPOAHbIX BoA. OXpaHa u
OYHCTKA IPUPOJHBIX BOJ

2.6

Knaccudukarus HEOPTraHUYECKUX COCIMHECHUM. Okcuppl.
Knaccudukanust okcumoB: coseobpasyromue (OCHOBHBIE, KHUCIOTHBIE,
amdorepubie) u HeconeoOpasyromue. HoMeHkmatypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loyuyeHne okcumoB

2.7

OcHoBanusi. Knaccudukanus oCHOBaHMI: IMIETOYNM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkinarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKHE
cBoMcTBa OcHOBaHMi. [lomydyenre ocHOBaHMI

2.8

Kucnotel.  Knaccudukamuss  kuciaor. HomeHknaTtypa  KHUCIOT.
duznyeckue M XUMHUYECKHE CBOMCTBA KHCIOT. Psga aKTHBHOCTH
MetasuioB H.H. bekerosa. [lonyuenue kucior

29
2.10

2.11

Conmu. Homenknatypa coneil. @uU3Myeckue U XMMUYECKUE CBOMCTBA
conelt. [lonyuenue conen

I'eneTuueckas cBs3b MCXKY KJIaCCaMU HCOPTaHNYICCKUX COCZ[I/IHCHI/Iﬁ

XUMHUYECKUN IKCIEPUMEHT: Kaue€CTBEHHOE OIPEACIICHUE COIAEp KaHUs
KHCJIOpOJIa B BO31yXe, IMOJy4YeHHUE, COOMpaHHUE, paclo3HABaHHE U
H3y4YeHHEe CBOMCTB KUCIOPO/ia, HAOMI0IeHHE B3aUMOJICHCTBHSI BEIIECTB
C KHUCJOPOAOM U YCIJIOBHUSI BOSHUKHOBEHHUS U TPEKPAIICHUS] TOPEHUS
(moxapa), O3HaKOMJICHHE C o0Opa3llaMM OKCHIOB W OINHCAHHE WX
CBOICTB, MOy4eHHE, COOUpaHue, paclio3HaBaHUE W W3YUYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumojeincTerue Bogopoaa ¢ okcuaom menu(Il)
(BO3MOXHO MCHOJIb30BAHUE BUIEOMATEPUAIIOB), HAOMIOAeHUE 00pa3I0B
BEIIECTB KOJMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOEHHOCTEH
PacTBOpPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHHE
PacTBOPOB € ONPEAECIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOTO BELIECTBA,




3.1

3.2

B3aUMO/ICIICTBUE BObI C METAIaMH (HaTPUEM U KaJbliieM) (BO3MOKHO
MCII0JIb30BaHKNE BUJIEOMATEPUATIOB), OMIPEICIICHHE PACTBOPOB KUCIIOT U
meioyeii ¢ TOMOINBI0 HWHIWKATOPOB, HCCIEAOBaHHE 00pas3IoB
HEOPraHUYECKUX  BEHIECTB  Pa3lIMYHBIX  KJIaccoB, HaOJIOJCHUE
W3MEHEHHUs OKPAacKH WHJHWKATOPOB B PACTBOpPAaX KHUCIOT U IIEJIOYEH,
uzydeHue B3aumojencTBus okcupa meau(ll) ¢ pactBopom cepHoi
KHCJIOTBI, KHCIIOT ¢ METaJVIaMH, PEaKIUi HEeHTpaIu3aluu, MoJydeHHe
HEPaCTBOPUMBIX OCHOBAaHHH, BHITECHEHHWE OJHOTO MeTalljia APYTUM W3
pacTBOpa COJIM, pPEIICHHE JKCICPUMEHTAIBHBIX 3aJa4 MO0 TeMe
«BaxHelye Ki1acchl HEOPTaHUUECKUX COCTMHCHUI

[Mepuoauueckuii 3akoH u [lepuoanueckas cucreMa XUMHYECKUX
sanemeHnToB .M. MenneneeBa. CTpoeHue aToMOB. XMMHYECKAs CBSI3b.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU

[lepBbie MOMBITKH KJIacCU(DUKAIIMN XUMUYECKUX dTIeMeHTOB. [ToHsTHE O
TPYINax CXOJIHBIX DJIEMEHTOB (IEJIOYHbIE W MICJIOYHO3EMEIbHbIC
METaJUIbl, TAJIOTEHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT
aM(pOTEepHBIE OKCHUJIBI U TUIAPOKCHIBI

[Tepuoguueckuii  3akoH. Ilepumonnueckas cucreMa XHMHUYECKHX
anemenToB [[.1. MenneneeBa. KopoTkonepuoaHas v JIMHHONIEPUOIHAS
dopmer  [lepuoamdeckoli CHUCTEMBI XHMHUYECKHX djeMeHToB JI.M.
Menpneneesa. Ilepuonsl u rpymnmnbsl. U3NYECKUl CMBICT MOPSAIKOBOTO
HOMEpPA, HOMEPOB [IEPUOAA U IPYIIIBI DJIEMEHTA
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Crpoenue atomoB. CocTtaB aTOMHBIX siep. M30Tombl. DIEKTPOHBI.
CtpoeHHEe AICKTPOHHBIX 000JO0YEK aTOMOB NEPBBIX 20 XUMHYECKUX
AIIEMEHTOB [Tepuonuueckou cucremolr  JI.W. Menpeneena.
XapakTepuCTHUKa XHWMHUYECKOTO 7JJIEMEHTa [0 €ro IOJIOXKEHUI0 B
[Tepuonnueckoii cucreme JI.M. MenneneeBa
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3.5

3aKOHOMEPHOCTHU U3MEHEHUS Painyca aTOMOB XMMHUYECKHX AJIEMEHTOB,
METAJUTMYECKNX U HEMETAIUIMYECKUX CBOMCTB I10 TPYNIIaM U MEPUOJIAM.
3nauenue llepuogmyeckoro 3akoHa U Ilepuoguyeckoil CUCTEMBI
XUMHYECKUX DJIEMEHTOB ISl pa3BUTUS Hayku u npaktuku. [[.M.
MenpeneeB — y4€HbIN U TpakJaHUH

Xumnueckas cBsi3b. KoBasieHTHast (MOJISIpHAsi U HEMOJSIpHAasi) CBS3b.
DJIEKTPOOTPUIIATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b

3.6

Crenenb oxucieHus. OKHUCIUTEIBHOBOCCTAHOBUTEIBHBIC PEAKIIUU.
[Ipouieccel  OKkHCiIeHUSs W BOCCTaHOBIeHUs. OKuUcCIUTENH U
BOCCTAHOBUTEIIHN

3.7

XUMHUYECKUN SKCTIEPUMEHT: U3yUeHHE 00pa3IoB BEIIECTB METALJIOB U
HEMETAJUIOB, B3aUMOJIEMCTBUE THIPOKCUA [IMHKA C PACTBOPAMH KUCIIOT
M IIEJOYEHd, MPOBEICHUE OIBITOB, WUIIOCTPUPYIOUIUX IPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuid  (ropeHue, peakiuu
pa3oKEeHUs, COeTMHEHUS )

9 KUIIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUA

BemectBo n xummnueckas peakuus. [loBropenune

1.1

[Tepuonnuecknii  3akoH. Ilepuomnueckas cHCTEMAa XUMHYECKHX
anemenToB JI.1I. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOWCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB,
KaJlusg, KaJdbIUsI M HMX COCAWHEHHH B COOTBETCTBHH C ITOJIOKCHHEM
31eMeHTOB B [leprnonieckoil CUCTEME U CTPOECHUEM MX aTOMOB

1.2

1.3

1.4

L.5

CrpoeHue BelecTBa: BUbl XUMUUYECKOH CBSI3U. TUIBI KPUCTAIIINYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THMNA KPUCTAILUINYECKOU
PEMIETKN U BUJIa XUMUYECKOU cBsi3u. Kiaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BeUIECTB (MEXKIYHApOJHAas W  TpPUBHUAJIbHAs).
XHWMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSIINXCS K Pa3jIM4YHbIM Kjlaccam
HEOPraHMYECKUX COEIUHEHUM, Te€HETHUYecKas CBA3b HEOPTraHUYECKUX
BEILIECTB

Krnaccudukanus XuMAYECKUX peakIfil Mo pa3IndHbIM MpU3HaKaM (TI0
YUCIy U COCTaBY YYAacCTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEINIOBOMY
s dexTy, Mo U3BMEHEHHIO CTETICHEH OKUCICHUS! XUMUUECKUX SJIEMEHTOB,
Mo  Oo0paTUMOCTH, 1O Yy4YacTHUIO  KaTaiuzaropa). OJK30- U
SHJOTEPMUUECKHUE PEAKIMH, TEPMOXUMUUYECKHUE ypaBHEeHUs. [loHsATHE O
CKOPOCTH XMMHUYECKOU pEeaKLNU

[Tonsitue 00 OOpaTUMBIX W HEOOPATUMBIX XHUMHYECKHX PEAKIUSX.
[ToHsiTHE O TOMOTEHHBIX W TETEPOTCHHBIX peakinusx. [loHsATHE O
XUMHYECKOM paBHOBecuu. @DakTopbl, BIMSIONIHE HA CKOPOCThH
XUMHYECKOU PEaKIIMy U MOJ0KEHNE XUMHUECKOTO PAaBHOBECHS

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUHU, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakiuu. COoCTaBIeHNUE YPAaBHEHUMN
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLMM €  UCIOJIB30BAHUEM
METO/ia JIEKTPOHHOr 0 OajaHca

1.6

Teopust  JIEKTPOIUTUYECKON  JUCCOIMALIMU.  ODJEKTPOJIUTHI U
HE3JIEKTPOJINThL. KaTnoHbl, aHMOHBI. MEeXaHU3M JUCCOLHAlU BELIECTB
C pa3IMYHBIMU BHJAAMU XUMHUYECKOW CBsi3u. CTemneHb IMCCOIMALIMU.
CuinbHbIC U clTa0ble AIEKTPOJIUTHI. Peakiiuu HoHHOTO oOMeHa. Y CIIOBHS
MPOTEKAHUSI PEAKLIUA HOHHOrO OOMEHa, TOJIHBIE U COKpallEHHbIC
WOHHbIC ypaBHEHUA peakiuii. CBOKWCTBA KUCJIOT, OCHOBAaHUW U COJIEH B
CBET€ IMpPEJICTaBICHUH 00  DIEKTPOIUTUYECKONW  JAUCCOLMALIUU.
KauecTBenHnbie peakiiuu Ha HOHBIL. [loHsITHE O TUApOINU3E COEH

1.7

XUMUYECKUU DKCIIEPUMEHT: O3HAKOMJICHUE C MOJEIISIMU
KPUCTAJUIMYECKUX PEIETOK HEOPraHUYECKHUX BEIIECTB — METAUIOB U
HEMeTaJuIoB (rpadurta 1 anmasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHs);
UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOH peakuuu OT
BO3/ICUCTBUSA Pa3IUYHBIX ¢dbakTopoB; HCCIIEIOBAHUE
AJIEKTPOINPOBOIHOCTH PACTBOPOB BELIESCTB, IMpOIEcca AUCCOLUALUN
KHCJIOT, iey04yen u cosen (BO3MOXXHO HCIIOJIb30BAHUE




BHJICOMATEPUAIIOB); POBEICHUE ONBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
NPOTEKAHMUSI peakluil HOHHOrO oOMeHa (oOpa3oBaHuE OcajiKa,
BBIJICTICHHE Ta3a, 0Opa3oBaHUE BOJBI); OIBITOB, HIUIIOCTPUPYIOIINX
MPUMEPHl  OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuuil (ropeHwue,
pPEaKIUU Pa3lIoKEHHs, COCIUHEHNUS); PACIIO3HABAHUE HEOPTaHMYECKHUX
BEIIECTB C TIOMOINBIO KAYECTBEHHBIX PEAKIM Ha HWOHBI, PEIICHUE
HKCTIEPHUMEHTAIBHBIX 3aJ1a4

Hewmetannsl 1 uX cCOeTMHEHUS

2.1

2.2

OO6mas xapakTepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHrne u GU3NIECKUE CBOMCTBA
MPOCTHIX BEIIECTB — TallOT€HOB. XHWMHUYECKHE CBOICTBAa Ha MpUMeEpe
xjopa (B3aMMOJICUCTBHE C METa/lIaMH, HEMETaJUIaMH, IIEJI0YaMH).
XnopoBogopoa. CossHasi KUCI0Ta, XUMUYECKHE CBOMCTBA, MOyUYEHUE,
npuMeHeHne. JlelicTBHe XJiopa M XJIOPOBOJIOPOJa HA OpraHu3M
yesoBeka. BaxkHeime Xmopuabl U UX HaX0XKIACHUE B IPUPOJIC

OO6mas xapakrtepuctuka 5s1eMeHTOB VIA-rpynmbel. OcoOGeHHOCTH
CTPOCHHsI aTOMOB, XapakKTepHbIE CTereHu okucieHus. CTpoeHue u
(¢u3nueckre CBOMCTBA NPOCTBIX BEIMIECTB — KUCIOPOAAa U CEpHI.
AnnoTtponHeie MOAU(MUKAIUKM KHUCIOPOJAa W CEPbl. XHUMHUUYECKHUE
cBoiicTBa cepbl. CepoBOJOPO, CTPOCHUE, (PU3HUECCKHE M XUMHUYCCKHUE
cBoicTBa. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucnora, QuU3MYecKne M XUMHUYECKHE CBOMCTBa (0OIIMe Kak
MpeNCTaBUTENsl Kilacca KHUCIOT U crenuduueckue). XHUMHUECKHE
peakiuu, JIeKaIe B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJY4YeHUS
cepHoit kuciothl. [Ipumenenne. Coiau cepHOM KUCTOTHI, KAYECTBEHHAS
peakiusi Ha cyiabdar-uoH. Haxoxnenwe cepbl M €€ COCIUHEHU B
MIPUPOJIE. XUMHUYECKOE  3arpsi3HEHHE  OKpPYXKawleh  cpeasl
COCTMHEHUSIMU Cepbl (KHUCIOTHBIC TOXIM, 3arpsi3HEHUE BO3JyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHUS

2.3

OO6mas xapakTtepuctuka »djeMeHToB VA-rpynmbl. OcoOGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUS. A30T,
pacnpocTpaHeHue B Mpupoje, (pusmyeckue U XMMHUECKHE CBOICTBA.
KpyroBopot a3ora B npupojae. AMMHAK, €ro pu3ndeckue 1 XUMHIECKUe
CBOICTBa, MoJlyueHue u npuMeHneHue. Com aMMOHUS, UX (U3HUECKHUE U
XUMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas1 peakiysi Ha HOHBI
aMMOHUS. A30THas KUCJIOTa, e€ MoyydeHue, (pusnueckrue 1 XUMHIECKUe
cBoiictBa  (0oOmMe Kak TMpeAcTaBUTENs  Kjacca  KHUCIOT U
cneunuyeckue). Mcnonp3oBaHHE HUTPATOB M COJEH aMMOHHS B
KayecTBE MUHEPAJIbHBIX YyIOOpeHHH. XHUMHUECKOe 3arpsi3HeHue
OKpY’)Kalomieil cpeapl COCAMHEHUSIMH a30Ta (KUCJIOTHBIE JOXK[IH,
3arps3HeHHE BO3yXa, HOUYBBI U BOJJOEMOB)
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®dochop, amnorponHbie Moaudukanuu Gochopa, dusnyeckne u
xumudeckne cBorctBa. Okcua dochopa(V) u docdopHas KuciIoTa,
¢du3nueckne W XMMHYECKHE CBOWCTBA, MoiydeHue. lcmonb3oBaHwme
(docharoB B KaueCcTBE MHHEPAJIBHBIX YI00pECHUI




2.5

2.6

2.7

OO6mas xapaktepuctuka 31eMeHTOB IVA-rpynmel. OcoOGeHHoCTH
CTPOEHHUSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpon,
QUIOTPONIHBIE  MOAU(UKALMK,  paclHpocTpaHEHHEe B  IPUPOJIE,
¢uzmyeckue W XUMHUYECKHe cBoiicTBa. Ajcop6bmusi. Kpyrosopor
yriepoja B rnpupone. OKcuipl yriaeposa, ux Gu3sndeckue 1 XuMHUECKHe
CBOIICTBa, AEMCTBUE HA KUBBIE OPraHU3MBbI, IOJyY€HUE U IPUMEHEHHE.
DKonoruyeckue mnpodieMbl, CBA3aHHblE C okcuaoMm yriiepona(lV);
TUNoTe3a TI00aJbHOTO NOTEIUIEHUs KIMMaTa; MapHUKOBBIA 3 (eKT.
VYroapHas KUcI0Ta U €€ Coliu, UX (PU3NYEeCKue U XMMUYECKUE CBOMCTBA,
HoJy4YeHue U npuMeHenue. KauectBeHHas peakuys Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U
CEJIbCKOM XO3SIHCTBE

IlepBoHayanpHbIC TMOHATHS 00 OpPraHMYECKHUX BEIIECTBAX Kak o
COCIMHEHUSX yriepoja (MeTaH, OSTaH, JSTWJICH, AalleTUICH, 3TaHOI,
TJIMIIEPUH, YKCyCHas KHUcloTa). X cocTaB MU XMMHYECKOE CTPOCHUE.
[lonsaTe O OWOJOTMYECKH BaXXHBIX BEIIECTBAX: XKHUpaX, OenKax,
YIJIEBOJIaX — U MX POJU B KU3HHU YeJOBeKa. MarepuanbHOE €IMHCTBO
OpraHUYECKHX U HEOPTaHHUYECKUX COCTUHCHHI

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOICTBa, MOJyYEHUE H
npuMmeHerue. CoeMHeHUS KpeMHUs B ipupojie. OOmue npeacTaBiIeHUs
00 oxcuge kpemHus(IV) um kpemHueBod kucnore. CHIMKATBI, HUX
WCIIOJIb30BaHNE B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTU. BaxxHeime
CTPOUTCIIbHBIE MaTepHalibl: KepaMuKka, CTEKJIO0, IIEMEHT, OCTOH,
xene300eToH. [Ipobiembl 6€30macHOTO UCTIONB30BAHUSI CTPOUTEIBHBIX
MAaTepHaIoB B MOBCEHEBHOMN KU3HU

2.8

XUMUYECKUH H3KCHEPUMEHT: H3y4YeHHE OO0pa3loB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJISHOM KHCIIOTBI; IPOBEJEHUE KaueCTBEHHBIX
peakuuii Ha XJOPUA-UOHBI U HAOII0JeHUE MPU3HAKOB UX MPOTEKAHMUS;
OTBITHI, OTpaXKaroIKe (PU3NUEeCKre U XUMUYECKHUE CBOICTBA raJloreHOB
U UX COEQUHEHWI (BO3MOYKHO MCIOJIb30BAHUE BHJIEOMATEPUATIOB);
O3HaKOMJIEHHE ¢ 00pa3LiaMu XJIOPUIOB (TaIOr€HUI0B); O3HAKOMJICHHE C
oOpa3mamMu ceppl M €€ COeNMHEHHSIMH (BO3MOXHO HCIIOJIb30BaHUE
BUJIeOMaTepUaloB); HaOIIOJeHUe Mpoliecca OOyriIuBaHUS caxapa IOoJ
JNEUCTBUEM  KOHLEHTPUPOBAHHOM  CEPHOM  KMCIIOTBI,  HM3y4YCHUE
XMMHUYECKUX CBOMCTB pa30aBIEHHONW CEpHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOI peakluu Ha Cyib(paT-uOH W HaOIOJIeHHEe MpU3HaKa eé
NPOTeKaHMs; O3HAKOMJIEHHE C (U3MYECKMMH CBOMCTBaMHU a30Ta,
dbochopa w ux  coeauHeHUM  (BOBMOXKHO  HCIOJIb30BaHHUE
BHJICOMAaTEepUaNIoOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YIOOpEeHUN;
HoJy4yeHue, coOupaHue, paclo3HaBaHUe U U3yYeHHE CBOMCTB aMMHAaKa;
NPOBE/IEHNE KaYeCTBEHHbIX peaKklyil Ha MIOH aMMOHUs U (pocdaT-uoH u

HN3Yy4YCHHC IIPHU3HAKOB 150,¢ MMPOTCKAaHWA, B3aHMOﬂeﬁCTBHC
KOHHGHTpHpOBaHHOﬁ Q30THOM KHCJIOTBI C MEIbIO (BO3MO}KHO
HUCIIOJIB30BaHUC BI/II[eOMaTepI/IaJIOB); HN3Y4YCHHC MOI[CJ'ICﬁ

KPUCTANIMYECKUX  pelméTok  anmasza, rpadura,  QysuiepeHa;




O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLUUU PACTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTMBOrasa; IOJy4YECHUE,
coOupaHue, paclio3HaBaHUE M H3Y4YEHUE CBOWCTB YTJIEKHCIIOTO Trasa;
MIPOBEJICHNE KAUECTBEHHBIX pEaKklIMi Ha KapOOHAT- U CHUIIMKAT-UOHBI U
U3y4YEeHHE IPU3HAKOB UX IPOTEKAHMs; O3HAKOMIIEHHE C INPOLyKLHEH
CUJIMKATHON IPOMBILIIJICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a1a4
10 TeMe «BaxkHelne HeMeTauIbl U UX COEUHEHUS»

MeTaibl 1 MX COSIMHEHUS

3.1

OOmiast xapakTepUCTUKAa XUMHUYECKHUX OJIIEMEHTOB — METalIOB Ha
OCHOBAaHMU UX MoyoxeHus B Ilepuogudeckoil cucremMe XMMHUYECKHX
anemeHToB JI.11. MenneneeBa u ctpoeHust arToMoB. CTpOEHUE METAJIIOB.
Mertannuyeckas CBS3b U METAJUIMYECKass KPHUCTAJUIMUECKAsl PEIIETKA.
DIIEKTPOXUMUYECKHN PsIJT HAPSKEHUM METAJIOB

3.2

dusnyeckue M XUMHYECKHE CBoicTBa MeTayioB. OOmme crnocoObl
nojiyyeHust MetayuioB. IloHATHE O KOppPO3MM METaNIOB, OCHOBHBIE
crnocoObl  3amMTBl UX OT Koppo3ud. CruaBbl (cTajb, YYryH,
TIOPAIIOMUHUM, OpOH3a) U X TPUMEHEHHE B OBITY U IPOMBIILIIEHHOCTH
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[llenounble wmeTamibl: TmonokeHue B llepuwommueckorr cucreme
xuMuueckux sieMmeHToB .M. MeHueneeBa; CTpO€HHE HMX aTOMOB;
HaxoxJeHue B mpupojae. dusnueckne M XUMHUUYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kaiaus). OKCUAbl U TUIPOKCHUABI HATPUS W KaJusl.
[IprumeHeHne MENOYHBIX METAIUIOB U UX COCTMHEHUI
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[[lenoyHo3eMeNbHBIC METa/UIbl MarHUd W KaJblM: TOJO0KEHHE B
[Tepuoguueckoit cucreme xumudeckux snemeHtoB .M. Menneneena;
CTPOCHME HX aTOMOB; HaxOXJeHWE B mnpupoae. Duzuueckue u
XUMHUYECKHE CBOMCTBA MarHus W Kalblusa. BakHeimue coequHEHUS
Kanblus (OKCU, TUAPOKCHI, coiin). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpaHECHUS

3.5

AmomMuHuN: TIoNoXkeHue B Ilepmoanyeckoil CHUCTEME XUMHYECKHUX
aneMmeHToB [[.M. MenneneeBa; cTpoeHHE aTOMa; HAXOKICHUE B IIPUPOJE.
duznyecKkue U XMMUYECKUE CBOMCTBA aTltoMUHUA. AM(OTEpHBIC CBOMCTBA
OKCHJA Y TUIPOKCUIA ATFOMUHUS

3.6

Kenezo: mnonoxenue B Ilepronnyeckord CcUCTEME XUMHUUYECKUX
anemeHToB .M. MeHneneeBa; CcTpoeHHE aToma; HAaxOXICHUE B
npupose. dusnueckne U XUMUYECKHE CBOWCTBa keieza. OKCHIbL,
ruapokcuabl u conu sxene3a(ll) u xenesa(Ill), ux cocras, cBolicTBa U
MOJTy4YEeHHUE

3.7

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMu METAJIJIOB U
CIUTaBOB, WX (U3WYECKUMH CBOWCTBAMH; W3YYCHHE PE3YIHTATOB
KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIB30BaHUE BHUICOMATEPHUAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUSI OKCHJA KalbllUs W HATPUS C BOJOMN
(BO3MOXHO MCIOJIb30BAaHHUE BUIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB
KECTKOW BOJBI, MpoOIlECCa TOPEHHS JKejie3a B KHUCIOpojae (BO3MOXKHO
HUCII0JIb30BaHUC BUJIEOMATEpPHUAJIOB); IPU3HAKOB IIPOTEKAHUS




KaueCTBEHHBIX PEAKIIUH HAa HOHBI (MarHusl, KBNS, A TFOMUHUS, [IMHKA,
xene3a(ll) u sxeneza(Ill), menu(Il); HaGmr01eHNE 1 ONTMICAaHUE TPOIIECCOB
OKpAIllMBaHUS IJITAMCHU MOHAMH HATPHS, KaJIHs M KaJIbIHs (BO3MOXHO
WCIIOJIb30BAHME  BUICOMATEPHUANIOB); HCCIENOBaHWE aM(OTEPHBIX
CBOMCTB THAPOKCHIA AaTIOMHUHUS M THAPOKCHIA IMHKA, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BaxkHeimme MeTamuibl U uX
COCJIMHEHUSD»

XUMHUS U OKpYyXkKaromias cpena

4.1

4.2

HoBble Marepuanel u TexHoioruu. BemectBa U Marepuansl B
IIOBCEJHEBHOU JKU3HM 4YejaoBeKa. XHMMHMSA U 3700poBbe. besomacHoe
HCIIOJIb30BAHME BEIIECTB M XHMMHUYECKHUX peakiuil B ObiTy. IlepBas
IIOMOILb IIPA XUMHYECKUX 0XKOTaX U OTPABJICHUAX

OCHOBBI KOJIOTMYECKOM TIPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHUE
okpyxaromiet cpenbl [IJIK. Ponb XMMHM B pEHICHUH 3KOJOTMYECKUX
npo6sem. [IpupoaHble HICTOYHUKHN YTIIEBOJOPOAOB (YTOJb, PUPOTHBIHA
ra3, He(Tb), MPOAYKTHI HUX NEpepabOTKH, HUX poib B OBITY H
MIPOMBIIIJIEHHOCTH

4.3

XUMUYECKUN IKCIEPUMEHT: U3yueHue o0pa3lioB MAaTEepUaNOB (CTEKIIO,
CILIaBbl METAIJIOB, IIOJIMMEPHBIE MaTEPHUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMMWU TPEEOBAHMS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM MIPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIeMOro
TpeOOBaHUSA

1

1.1

1.2

1.3

IIpoBepsiemble TpeOOBaHHSA K MPEAMETHBIM Pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
NMPOrpamMMbl OCHOBHOT'0 0011Ier0 00pa30BaHUNA HA OCHOBE
PIocC

HpeI[CTaBJ'ICHI/IeZ

O II03HABa€MOCTHU  SBJICHUN  IPUPOIbI, I[OHUMaHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHYECKOM HayKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMI, KOMIIOHEHTa O0IIen
KyJbTypbl M TPAKTUYECKOW JESITEIBHOCTH 4YEJIOBEKAa B
YCIOBHSIX COBPEMEHHOTO O0IIECTBA; HOHUMAaHUE MECTa XUMHUH
CpeIH IPYTUX €CTECTBEHHBIX HAyK

(0} HAay4YHBIX METOdax IIO3HaHUA, B TOM YHuCJIC
9KCIICPUMCHTAJIbHBIX n TCOPCTHICCKUX METO4ax
HCCIICAOBAHNA BCIICCTB M HM3YUYCHUA XHUMHNYCCKUX peaKHHﬁ;
YMCHHUC HCIIOJIB30BATH MOACIIN JIA 00BSICHEHHS CTPOCHHA
aTOMOB U MOJICKYJ

o chepax mpodeccHoHaTbLHON JEATEIHPHOCTH, CBSI3aHHBIX C
XUMHUEH U COBPEMECHHBIMU TEXHOJOTHUSMHU, OCHOBAHHBIMU Ha
JNOCTH)KCHUSAX  XUMUYECKOW  HAyKH, 4YTO  TO3BOJUT
oOydaromMcs paccMaTpuBaTh XHMHIO Kak cdepy cBoei
Oynyme mpodeccuoHaIbHOM JEATeNbHOCTU U CclesaTh
OCO3HAHHBIN BBIOOpP XMMHUHU KakK MPO(HUILHOTO MpeaMeTa Mpu
Nepexo/ie Ha YPOBEHb CPETHETO O0IIEro 00pa3oBaHuUs

2.1

Brnanenue cucteMol XMMHWYECKMX 3HAHUW U YMEHUE
MIPUMEHSTh CUCTEMY XUMHUYECKHUX 3HAHUM, KOTOPAs BKIIFOYAET:

BOXHEWUIINE XUMHUYECKHE IOHATHSA: XHUMHUYECKUH DIIEMEHT,
aToM, MOJIEKyJa, BEUIECTBO, MPOCTOE U CJIOKHOE BEIECTBO,
OJTHOPOJIHAsI K HEOAHOPO/AHASL CMECh, OTHOCUTENIbHBIE ATOMHAs
U MOJIEKYJIIpHasT Macchl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIpHBI 00BEM, OKCHI, KHUCIIOTA,
OCHOBaHME, COJIb (CpenHssl), XUMUYECKasl PEaKLUs, peaKklnuu
COCAMHEHHUS, PEaKUUN PAa3IoKEHUs, PEaKIuu 3aMEelICHHS,
peakunu oOMeHa, TeroBOM J(PQEeKT peakuuu, 35K30- U
SHIOTEPMUYECKHE pEaKlM{, pacTBOp, MaccoBas JIOJIA
XMMHYECKOr0 3JEMEHTa B COEIMHEHHWH, MaccoBas IO U
NPOLIEHTHAs1 KOHLIEHTpAlMsl BEIECTBA B pacTBOPE, AP0 aToMa,
ANIEKTPOHHBIN CIION aToma, aTOMHasi OpOUTalIb, PAIyC aTOMa,
BaJEHTHOCTb, CTENEHb OKHUCIEHUS, XHUMUYECKas CBS3b,
ANEKTPOOTPULATENbHOCT,  NOJSpHass U HEMNoJspHas
KOBAQJICHTHAsl CBs3b, MOHHAs CBfA3b, METAJUIMYECKasl CBsI3b,




2.2

2.3

KpUCTaJNIMYECKas peiéTka (aToMHas, HIOHHAs, MeTaJUTMYecKas,
MOJIEKYJISipHasi), HWOH, KaTHOH, AaHHWOH, OJIIEKTPOJIUT U
HEDJICKTPOJIUT, DJICKTPOJMTUYECKAS TUCCOIMAIMS, PEaKIIuu
HOHHOTO obmeHa, OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIC
peaKkiiy, OKHUCIHWTEIbh W BOCCTAHOBHTEIb, OKHCICHHE U
BOCCTaHOBJICHHE, OJEKTPOJU3, XHUMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe ¥ HEOOpaTUMbIC PEAKIIMH, CKOPOCTh XUMHYECKOU
peakuuu, karaauzatop, ITJK, koppo3us MeTamioB, CIIaBbl
OCHOBOTIOJIATAIONINE 3aKOHBI XUMHHU: 3aKOH COXpaHCHUs
Maccel, nepuoandeckur 3akoH JI.M. MenpeneeBa, 3akoH
MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo

TEOPUH XUMHHU: aTOMHO-MOJIEKYJISIpHAs TEOpHs, TEOpHs
ANEKTPOJIUTUUECKON TUCCOLMAIIIT

3.1

3.2

Bnanenue OCHOBaMH XUMHUYECKOH IrPaMOTHOCTH,
BKJIIOYAIOIIEH:

YMEHHE TPAaBHIBHO HCIOJIb30BaTh HM3YYCHHBIC BEINECTBA W
MaTepHaJIbI (B TOM YUCJIC MUHEPAIbHBIC YI0OPEHUS, METAILIBI
U CIUIaBBI, MPOJYKTHI NIEPEPaOOTKH MPHUPOIHBIX UCTOYHHUKOB
YTJIEBOJIOPOJIOB (YIUIs, MPUPOJHOTO Ta3a, HEPTH) B OBITY,
CCJIbCKOM  XO3SIICTBE, Ha TMPOU3BOJCTBE U IMOHUMaHUE
3HAYeHUs JKHUPOB, OENKOB, YIJIEBOJOB JJii OpraHU3Ma
YelIOBEKa; YMEHHE IPOTHO3UPOBATH BIMSHHUE BEIICCTB U
XAMHYECKHX TPOILECCOB HA OpraHu3M  4YelloBeKa U
OKPY’KaIOIIYI0 IPUPOJIHYIO Cpey

YMEHHE HHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTHX y9eOHBIX TIPEIMETOB

3.3

HaJIM4YuMe OmbiTa pabOThl C PA3NUYHBIMH HCTOYHUKAMU
uHpOpMAIMM IO XUMHUHU (HaydyHas U Hay4IHO-IOIYJIpHAas
JUTEepaTypa, CIOBapH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIICHMBATh MH(POPMAIMIO O BEIECTBAX,
UX TPEBPAMICHUSAX U MPAKTUYECKOM NMPUMEHEHUH U YMEHUE
UCIIONb30BaTh €€ ISl pelieHus y4eOHO-TTO3HAaBATEIbHBIX
3a71a4

Bnagenne  ocHOBaMM ~ MOHSATUIHOrO  ammapara U
CHMBOJIMYECKOTO $3bIKa XUMHH JJIS COCTaBIECHUS (HopMyl
HEOPraHMYECKUX BELIECTB, YPABHEHUN XUMHUUECKUX PEaKnii;
ocHoBaMU  xumuuecko  HomeHkinatypel (JUPAC wu
TPUBUAIBHON)

YMeHue OOBICHATH CBSI3b  MOJIOKEHMSI  dJIeMEHTa B
[leproguueckoil cuUCTEME C YHMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj
anpa, oOIllee YHCIO  DJIEKTPOHOB),  paclpelesieHUeM
AJIEKTPOHOB IO PHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX
TPEX MEPUOIOB, KaJUsl U KLU




IIpencraBinenre 0 NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (pagnyc aToma,
AIIEKTPOOTPUIIATENBHOCTD), TPOCTHIX U CIOXKHBIX BEIIECTB OT

6 NOJIOXKEHUSI 3JIEMEHTOB B Ileproaunyeckoil cucteme (B MajbIx
neprojax v TIaBHBIX MOATPYIAX) U JIEKTPOHHOTO CTPOSHUS
aToMa

7 YMeHue KiaaccupuIpoBaTh:

7.1 XUMHYECKHE DIEMEHTBI
7.2 HEOPraHWYECKHUE BEMIECTBA
7.3 XUMHYECKHUE PEaKIUU

8 YMeHue onpeaensiTh:

2 1 BaJICHTHOCTb U CTENEHb OKHUCIIEHUS XUMHUYECKUX 3JIEMEHTOB,
3aps] MOHA

29 BUJI XUMUYECKOH CBSI3H U TUI KPUCTAJUTMUECKOU CTPYKTYPHI B
COEJIMHEHUSIX

2.3 XapakTep cpelbl B BOAHBIX pPacTBOpax BeMIECTB (KUCTOT,
OCHOBaHHUI)

8.4 OKHUCJIUTEh U BOCCTAaHOBUTEIb

9 YMeHue xapakTepus3oBaTh (U3MUECKHME U XUMHUYECKHE
CBOMCTBA:!

MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPOJ, TpaduT, aamas,
9.1 KpeMHHH, a30T, pocdop, cepa, XJaop, HATPHUH, KaJnuid, MarHuu,
KaJIbIUN, aTFOMUHUH, KEJI€30)
CJIOKHBIX BEIIECTB, B TOM YUCJIE UX BOJHBIX PACTBOPOB (BOJIA,
aMMHaK,  XJOpPOBOJOPOJ,  CEPOBOJOPOA,  OKCHUABI U
rupokcuabl MetamoB I-IIA rpynn, amtomunus, meau (II),
9.2 nuHKa, xenesa (II u 1), okcuasr yraepona (II u IV), kpemuus
(IV), azota u docdopa (Il u V), cepsr (IV u VI), cepuucras,
cepHasi, a30TUCTas, a30THas, (QocdopHasi, YrojbHasd,
KpEeMHHUEBas KUCJIOTa U UX COJIN)
MPOrHO3MPOBATh M XapaKTEepH30BaTh CBOWCTBA BEIIECTB B
3aBUCUMOCTM OT HMX COCTaBa W CTPOEHUS, NPUMEHEHUE
9.3 BEIIECTB B 3aBHCHMOCTH OT HX CBOMCTB, BO3MO>XHOCTb
MPOTEKAHUS XHMHUYECKUX TIPEBPAIICHUH B  Pa3IUYHBIX
YCIIOBUSX

10 YMCHI/IGU COCTaBJISITh MOJIEKYJISIDHbIE M HOHHBIE YpaBHEHUS

peakiuii, B TOM YHUCIIE:

10.1 peakiuii FOHHOTro OOMEHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIINI

103 WUTIOCTPUPYIOIIUX ~ XMMHYECKHE CBOWCTBA  HM3YyYEHHBIX
KJIACCOB (IpyIl) HEOPTAaHUYECKUX BEIIECTB

10.4 NOJITBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXIY HUMU




11

11.1

11.2
11.3

11.4

12

12.1

12.2

YMeHue BBIUUCTATD (TPOBOAUTH PACUETHI):

OTHOCUTEIIBHYI0  MOJICKYJISIDHYIO M MOJISIPDHYIO  MacChl
BEIIECTB, MAacCOBYIO JOJI0 XMMHYECKOI'O JJIEMEHTa B
COEIMHEHUU

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB

[0 ypaBHEHUSM XHMHYECKUX PpEaKIUid U HAXOAUTh
KOJIMYECTBO BEIECTBA, OOBEM M MacCy pEareHToB WIU
MIPOJIYKTOB PEAKIINU

Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH METOJaMH HAay4YHOTO TO3HaHHsS (HAOJIOJCHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE) TPU H3YUCHUU
BEIIECTB U XUMUYECKUX SIBIICHUH; yMEHUE CHOPMYIHUPOBATH
npoOsieMy U MPEUIOKUTh MYTH €€ perieHus

O0e3omacHOi  pabOTBI C  XUMHYECKMMH  BEIECTBAMH,
XUMUYECKOU MOCYAO0N U TaOOpaTOPHBIM 000pYI0BAaHUEM

12.3

13

npaBujiaMd  0€30MacHOTO  OOpallleHusT C  BEIIEeCTBaMHU,
UCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOW KH3HHU, IIpaBHIIAMU
TIOBEJICHHSI B TICJIIX COCPEKEHUS 3JI0POBbS M OKPYKAKOIIEH
NPUPOJHON  cpedbl; TMOHMMaHuUE Bpena  (OMaCHOCTH)
BO3JICHCTBUS HA )KMBBIC OPTAHU3MBI OINPEICIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIIEHUST W TPEAOTBPAIICHHUS WX BPEIHOTO
BO3JECHUCTBUS

Hanuune IPAKTHYCCKUX HAaBBIKOB IUIAaHUPOBAHHUA n
OCYHICCTBJICHHA CICAYIOMUX XUMHUYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4YeHHE M omnucaHue (U3MUYECKHX CBOMCTB BEILIECTB;
O3HAKOMJICHHE C (PU3MYECKUMU M XUMHUYECKUMU SIBICHUSMU;
OTIBITHI, WUIFOCTPUPYIOIIME  NPU3HAKU  NPOTEKAHUS
XUMUYECKHUX PEAKIUI

13.2

U3ydeHHe CIiocoO0B pa3JieNieHns: cMecel

13.3

13.4

MOJyYEHUE KUCIOPOJIA U U3YUYEHUE €T0 CBOMCTB; IMOJIYy4YECHUE
BOJIOPOJIa U M3YyYEHUE €r0 CBOMCTB; MOJYYEHHE YIIIEKUCIOTO
raza M HW3y4YEHUE €ro CBOICTB; IMOJyYEHHE aMMHUaKa U
M3y4YEHHUE €ro CBOKCTB

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOU J10JIEN
PacTBOPEHHOTO BEILLIECTBA

13.5

NpUMEHEHNEe WHAWKATOpOB (JIakMyca, METHIOpaHXa M
deHondTanenHa) anNS ONpeneNieHUs XapakTepa Cpenbl B
pacTBOpax KUCIOT M LIeo4ei

13.6

HCCJICIOBAaHUE M OIMCAHUE CBOMCTB HCOPraHNYCCKUX BCIICCTB
Pa3JIMYHBIX KJIACCOB; H3YYCHUC B3aMMOJICUCTBUSL KHUCJIOT C
METalJIaMu, OKCHJaMu MECTAJLJIOB, pPacTBOPUMBIMHA )51
HCPACTBOPHUMbIMU OCHOBAHUAMMU, COJISIMMU, IMOJIYUYCHHC




13.7

HEpPaCTBOPUMBIX OCHOBAaHHWH; BBITECHEHHE OJHOTO MeTalljia
OpYIMM W3 pacTBOpa COJHM; HCCIEAOBAHHE aM(OTEPHBIX
CBOMCTB T'MJPOKCHJIOB QIIFOMUHUS U IIMHKA

PCHICHHUC SKCIICPUMCHTAJIBHBIX 3aaa4 110 TCMaM: «OCHOBHBIC
KJ1aCChI HCOPTaHUYICCKUX CO@ﬂHHGHHﬁ));
((QHeKTPOJII/ITI/I"IeCKaﬂ AUCCOLNaIUI, «Baxneimue
HEMCTAJJIBI 1 UX COCANHCHUA), «Baxkneimmume MeTaaiabl U UX
COCANHCHUA»

13.8

14

14.1

14.2

XUMHUYECKHE SKCHEPUMEHTBI, WIIIOCTPUPYIOIINE MPU3HAKU
NpPOTEeKAHUS peakluuid HOHHOrO0 OOMEHa; KayeCTBEHHbIE
peaknuy Ha MPUCYTCTBYIOIINE B BOJHBIX PAacTBOPAaX HOHBI:
XJIOpUA-, OpoMHUA-, HOTUI-, cyabdar-, pocdar-, kapOoHAT-,
CWJIMKAT-aHUOHBI, THAPOKCUA-HOHBI, KATHOHBI aMMOHHUS,
MarHus, Kajbllds, aJTFOMUHHMS, kene3a (2+) u xenesa (3+),
Menn (2+), MUHKA

VYMmeHue:;

MPEACTABIATh PE3YJbTaThl IKCIIEpUMEHTa B ()OPME BBIBOJIOB,
JIOKa3aTeNbCTB, TrpadukoB U  TaONMUIl W  BBISIBISATH
AMIUPUUECKHE 3aKOHOMEPHOCTHU

YCTaHABJIMBATh CBSI3U MEXIY pEaIbHO HAOII0JaEMBIMH
XUMHUYECKUMU SBJICHUSMHU U MPOIIECCAMHU, TTPOUCXOIANUMU B
Makpo- U MHUKPOMHUPE, OOBSCHATH MPUYUHBI MHOTO0Opa3us
BEIIIECTB




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPSAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNHU

Kon
1
1.1

1.2

IIpoBepsieMblIil 3J1IEMEHT COePKAHUSA
[lepBoHayanbHbIE XUMHUYECKUE MTOHATHUSA
Uuctele BemectBa 1 cMecu. CriocoObl pasiesieHus: cMeceit

ATOMBI U MOJICKYIJIBI. Xumuueckue 3IeMeHThl. CUMBOJIBI XUMHYSCKHX
9JICMCHTOB. HpOCTHe " CJIOXXHBIC BCIICCTBA.

1.3

1.4

Xumuueckas Gopmyiia. BanmeHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
CreneHp OKUCIEHUS

3aKOH MOCTOSHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAs aTOMHAsI Macca.
OtHocuTenpHas MOJIEKYJSIpHAass Macca. MaccoBas IO XHMHYECKOIO
JJIEMEHTA B COCAMHEHUU

L5

KonuyectBo BemectBa. Monb. MonsipHass macca. MoJIpHBIH 00BEM
ra3oB. B3anmocBsi3b KOJIMUECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUIL
BEILIECTBA

1.6

Ou3n4YecKkue M XUMHUYECKHE SIBJICHHS. XHUMHYECKas peakius U €€
MIPU3HAKU. 3aKOH COXPAaHEHHUs MACChI BEIIECTB. XUMUYECKHE YPABHEHUS
Ilepuonnuecknii 3akoH u llepuoamyeckas cucremMa XUMHYECKUX
sanemenToB .M. MenneneeBa. CTpoeHue aTOMOB

2.1

2.2

2.3

[lepuonnueckuii  3akoH. llepmogmueckas cucTEMa XUMHUYECKUX
anemeHToB /.M. Menneneesa. Ilepuobl 1 rpynmnsl. DU3n4ecKkuii CMbICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYMIIBI JIEMEHTA

Crpoenue aromoB. CocTraB aToMHBIX sjaep. M30Tomel. DIEKTPOHBI.
CtpoeHue SIEKTPOHHBIX 000J0YeK aTOMOB NEpBBIX 20 XUMHYECKHUX
snemeHTOB [lepunoanueckoi cucremsl .M. MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMUYECKHX 3JIEMEHTOB IIEPBBIX
TPEX 150700 (0): N KaJus, KaJIbIUs (pamuyca aTOMOB,
IEKTPOOTPULIATEIBHOCTH,  METAUIMYECKHUX W HEMETAUIMYECKUX
CBOICTB) U UX COEIMHEHUI B COOTBETCTBHUH C TIOJIOKEHHUEM DJIEMEHTOB B
[Iepuoanueckoil cuCTEME U CTPOCHUEM X AaTOMOB

Ctpoenue BeniecTa

3.1

Xumudeckas cBsi3b. KoBasieHTHas (MojsipHass WM HEMOJsApHAas) CBS3b.
DIEKTPOOTPULIATEILHOCTh XUMUUYECKUX JJIeMEHTOB. VoHHas CBs3b.
MeTtammmmueckas CBI3h

3.2

Tunel KpUCTANIMYECKUX PEIIETOK (aTOMHAs, MOHHASI, METAJUIMYECKast),
3aBUCHUMOCTbH CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIIETKU U
BHJ1a XUMUYECKOU CBSI3U

Baxneiiue MpeaACTAaBUTCIIN HCOPraHMYCCKUX BCIICCTB. Hemeramnsl u
HUX COCIUHCHU. MeTtamibsl U uxX COCAUHCHUA

4.1

Knaccupukanust u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUI:
OKCHOB (cosieoOpasyroiue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U




4.2

4.3

HecosieoOpa3yromue; OCHOBaHMM  (IENOYM W HEPACTBOPUMBIC
OCHOBaHUsA); KHUCJIOT (KHUCIOPOJCOAEpKallue U OECKHUCIOPOJIHEIE,
OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJICH (CPeHUX U KUCIIBIX)

duznyeckue U XUMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB:
BOJIOpO/A, XJOpa, KHCIOpona, cepwl, as3ora, ¢ocdopa, yriepona,
KpEeMHUS

duznyeckue M XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB:
JUTHS, HATPUS, Kajaus, MarHus W KaJblUs, AITIOMUHUS, >Kele3a.
DNEKTPOXUMUYECKUHN Psi/l HAMIPSHKEHHU M METaJIoB

4.4

4.5

4.6

du3n4yeckue MU XUMUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUN
HEMETAJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPOAA, aMMHAaKa

dusznyeckue ¥ XUMHUYECKHE CBOMCTBA OKCHIOB HeMeTauioB: cepsl (IV,
VI), azora(Il, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(1V).
[TonydyeHue OKCU0B HEMETAJIIIOB

XuMmudeckue cBoicTBa OKCUIOB: MeTaioB [A-IIIA rpynm, 1uvHKa,
menu(Il) u xeneza(1l, III). Ilonyuenne okCuaOB METAIIOB

4.7

4.8

XUMHUYECKHE CBOWCTBA OCHOBAHUN M amM(pOTEPHBIX THAPOKCHIOB (Ha
npuMepe THUAPOKCUAOB aJIOMHHHS, Keje3za, IuHKa). llomyuyenue
OCHOBAHUMU U aM(POTEPHBIX TUIPOKCHUIOB

O0mue  XUMHYECKHME  CBOWMCTBA  KHCIOT:  XJIOPOBOJOPOIHOM,
CEepPOBOJIOPOJIHOM,  CEPHHCTOM, CEpHOM, a30THOH, (QochopHOH,
KPEMHUEBOM, YTOJIBHOM. OcoOrle XAUMHUYECKUE CBOMCTBA
KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KuCHoT. [lonydeHne Kucior

4.9

OO61mue xuMu4ecKue cBoicTBa cpeaHux coiieil. [lomydenue coneit

4.10

4.11

[Tonyuenune, coOupaHme, pacrmo3HaBaHUE BOJIOPOJAA, KHCIOPOJa,
aMMUaKa, yriIeKucsoro raza B Jaboparopun

[lonydyeHne amMmMuaka, CEpHOM M a30THOW KHUCJIOT B MPOMBIIIJICHHOCTH.
O61ue crnocoObl MOTyYEeHUs] METAIIJIOB

4.12

I'eneTnueckas cBs3b MCXKIY KJIaCCaMU HECOPTaHUYCCKUX COG,ZII/IHCHI/Iﬁ

XHUMHUUYECKHE p€aKunu

5.1

5.2

5.3

Knaccudukanus XMuMHYECKUX peaklMii MO pa3InyHbIM MPU3HAKAM: T10
YUCIIYy M COCTaBy YYacCTBYIOIIMX B PEAaKLUHU BEIICCTB, 110 TEILUIOBOMY
3¢ dekTy, Mo U3MEHEHUIO CTeTIeHEH OKHCICHHS] XUMHUUECKUX 3JIEMEHTOB

TemnoBo#t  3¢p¢dexkT XUMHUECKOH  peakuuu, TEePMOXUMHUYECKHE
ypaBHEHUS. DK30- M JHIAOTEPMUYECKUE pEaKlIuu. TepMOXUMHUYECKUE
ypaBHEHUS

OKuCIUTENbHOBOCCTAHOBUTENbHBIE — peakuud.  OKUcIuTenu |

BoccraHoBuTenu.  IIponeccbl  OKuciaeHUs U BOCCTaHOBJICHUS.
DNEeKTPOHHBIN 0aJaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKLIUU

54

Teopuss  SJIEKTPONUTUYECKON auccounanu. KaTUOHBI, aHUOHBL.
DNEeKTPOIUTHI M HEINEKTPOJUTHl. CHIIbHBIE W CJIa0ble AJIEKTPOJIUTHI.
CrerneHp IUCCOIMAIT




5.5

Peakium moHHoro obmeHa. YcinoBUS NMPOTEKaHHUS PEAKIUN HOHHOIO
oOMeHa, IIOJIHBIE U COKPAIlIEHHbIE HOHHBIE YPaBHEHUS PEAKIIUI

XHUMHS ¥ OKpYIKarolias cpena

6.1

BemecTtBa 1 MaTepuaisl B MOBCEAHEBHOM KU3HU 4elloBeKa. bezonacHoe
UCMOJb30BAHUE BEUIECTB M XUMHUYECKHUX peakuuil B Ja00OpaTOpUH U
obITy. [lepBas moMouIs IpYU XMMUYECKUX 05KOTaX U OTPABICHUSX

6.2

6.3

6.4

6.5

XUMHYECKOE 3arps3HEHUE OKPYXaIoIel cpelbl (KUCIOTHBIE IOXKIIH,
3arpsi3HEHHE  TOYBBI, BO3JAyXa W  BOJOEMOB), CIOCOOBI  €ro
npenoTBpamenuss llpenensHas momycTthmasi KOHILIEHTpalWsl BEUIECTB
(ITIK). Ponb XuMUK B PEIICHHH 3KOJOTHYECKUX MpoOIeM. Y CHIICHHE
NapHUKOBOTO 3 dekTa, pa3pylieHne 030HOBOTO CIIOSI

[Ipumenenne cepbl, aszora, Qocdopa, yriaepoma, KpeMHUS H UX
COCIMHEHUN B OBITY, MEIUIMHE, NPOMBIIIJIEHHOCTH U CEIbCKOM
xo3stiictBe. [lpuMeHeHHe MeTalioB M CIUIAaBOB  (CTajb, YYTYH,
JIOPATIOMUHUM, OpOH3a) B OBITY U MPOMBINIIEHHOCTH UX COCAMHEHUH.
[TonsiTHe O KOPPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI UX OT
KOppO3uu

[IpupoaHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojib, HPUPOAHBIA ras,
He(Th), MPOAYKTHI HMX MepepaboTku (OEH3MH), UX poJib B OBITY U
IPOMBIIIJIEHHOCTH

[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHMSIX yriepojna (MeTaH, 5TaH, OSTWICH, aleTUJICH, ATaHOM,
[JUIEPUH, YKCyCcHass Kuciora). [loHsTHE O OHOIIOTUYECKH BaXKHBIX
BEIIIECTBAX: JKUpaxX, OelKax, YIJIeBOAaX — M UX POJIM B )KU3HU YEJIOBEKA

Pacuérsr;

7.1

1o popMysiaM XUMHUYECKUX COCTUHECHUM

7.2

Macchl (MacCcoBO¥) J0JIH PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YpPaBHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumust: 8-i kiacc: 0a30BbIN YpPOBEHB: YUEOHUK; 5-€ U3AaHue, epepadoTaHHOe
I"abpuensan O.C., Octpoymos U.T'., Cnankos C.A. AKIIMOHEpHOE 00IIECTBO
«M3narensctBO «IIpocBenienne»

» Xumusi: 9-i1 knacc: 0a30BbIi YPOBEHB: YUEOHHUK; 5-€ U3aHue, nepepadboTaHHoe
IMabpuensu O.C., OctpoymoB WN.I'., CrankoB C.A. AKITMOHEPHOE OOIIIECTBO
«3marensctBO «IIpocBenienne»

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. Xumus. 8-9 kiaccel. bazoBbiil ypoBeHb. MeToAMYECKHE PEKOMEHIALINH K
yueOHukam ["abpuensna O. C., Octpoymona U. I'., Cnagkosa C. A.

2. Xumus. [1nanupyemsie pesynbratel. Cuctema 3agaHuid. 8—9 kiaccsl

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomekmuust nu@poBbIX 00pa3oBaTEIbHBIX
pecypcoBy

2. http://windows.edu/ru, «kEquHoe okHO TOCTyIa K 00pa30BaTEIbHBIM pECypcamM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHbIi EHTP UHYOPMAITMOHHBIX
00pa30BaTENbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3IaHUH, YIEKTPOHHOTO
000pyAOBAaHUS U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB I 00ILIET0o
oOpaszoBaHus

5. http://www .portalschool.ru, [lIkonbHbII mopTa

6. http://www.ict.edu.ru, @enepanbubiii nopran «MHpopmaoHHo-
KOMMYHUKAIIMOHHbIE TEXHOJIOTMH B 00Pa30BaAHUN

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuareka [IpocBemienus
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 3neKTpoHHas IIKOIA
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