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INOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepanbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPETOAaBaHus YICOHOTO TpeIMeTa « X UMM
B 00pa3oBaTeNbHBIX OopraHmu3aiusiax Poccuiickoit denepanumu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YaAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera, yCTaHaBIUMBaeT  00sA3aTeNbHOE IPEIMETHOE coJiepKaHue,
pEeayCMaTpuBaeT pACIpENEICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
pazzieinaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYaromuxcsi, OMNpEeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHMM K
pe3yJibTaTaMm 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTO COep KAHMUS.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro npejacTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIOIUHU BEIICCTB B MPUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
npo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, SHEPTETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH  JUIsi  camMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €IUHCTBO IPUPOABI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rPpaMOTHOCTH 00yYarolInuXcs;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30oBaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHWMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
IIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUs
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4YeOHBIX mpeaMeToB: «OKpYKaAIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMHM NpaBuil Oe30macHOTO OOpalleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHUMH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOHN JESITETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B MOBCEAHEBHOM >KU3HH W
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TMOBEACHUS B OBITY M TPYNOBOW JEATENBHOCTH B IIEJIAX
COXpaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIEeH MPUPOIHOM CPE/bI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGWIs M HAIPaBICHHOCTH JajbHEUIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111ero oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBas J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3nuecKue U XMMUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XUMHUYeCKue ypaBHeHMs. Knaccudpukanus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(bU3MYeCKuX CBOWCTB O0paslOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHMCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
H3y4eHHE CIOCOOOB pa3jieieHUsi CMecel: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPESHHOU
CONM, HaONIOJICHWE W  ONMUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYI
(ILIapoCTEepPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenme kucmopoma. CrocoOb!



MOJYYEHHsS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(GUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MMAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucmotsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B IpUpose U B KU3HU 4esioBeKa. KpyroBopor BOABI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KuUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosyuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peaklWil HEUTpalM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rTpynmbl. OU3WYecKUi CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoaunueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W npaktuku. [l. M. MeHneneeB — y4€HbIN U
IPAKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiiy pa3ioKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHaiIW3, CHUHTE3, KiIacCuPUKalus, TIEPUOANIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, Ia3, (pU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid M HX
COCIMHEHU B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIIA KPUCTATUIMYECKOW PEHIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIN3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOLUUALMU KHCJIOT, IWIEJI0YEe H COJeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWs  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMU, HEMEeTa/llaMH, IIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJa HAa OPraHU3M YeloBeKa. BaxHeilmme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeneHH okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHOM KUCIOThI, KAU€CTBEHHAs peaKlys Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO01mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (U3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYEeCKue U XUMHUYECKUE
cBoMicTBa (0OmIME€ KaK TMPENCTaBUTES Kjacca KHUCIOT U  crheruduuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKpYXKarolle cpepl COeAMHEHUIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, Gu3MIecKre 1 XUMHIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUM.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACHIpOCTpaHEHUE B NpHUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yriaepoaa (IV), rumoresza riao0aJbHOTO TMOTEIJICHUS KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKrue U XMMUYECKHE CBONCTBA,
nojsyuyeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX poJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeiilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBIThI, OTPAKAMIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOACHUE Mpoliecca OOYIJIIMBaHMS caxapa IOJl JIEUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoMcTBamMM a3zoTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHJEOMATEpPHAJIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHeuIre HeMeTaulbl U UX COCAUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aTtoMoB. CTpoeHue meTamuioB. Meramnuyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  JJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus v Kaius). Okcuiabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0XJICHHUE B Ipupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelne coeqUHEHUS KalblUus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nuecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMUYECKHE CBOMCTRA xene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), mequ (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHenine
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
UCIIOJIB30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momornis npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHN 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITNICCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI W3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOCTUTAIOTCS B XoAe OOydeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOlIecTBE MpaBUIaMM M HOPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3AIINN 00yJarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
PaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1AHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM U  HUCCIEA0BATEIbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpylia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHMMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBuil 0€30MACHOIO MOBEEHUS ITPU padOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOKAIOIIMX 3J0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTat, (GopMyaupoBaTh 0000I1IEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJbI U 3alpPOCHl MPU MOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WiIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OpMYJIUpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTAIHUI0
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIIEpPUMEHTa (J1aOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESTeNbHOCTH, IUIaHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYEOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUA C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW IIENH, YMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MNpeAMETHOM o0nactu «XUMHUS», BUIBI
JEATEIPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKkius, KIacCU(PUKAUSI PEaKIHil: peaxiuu
COCAUHEHHUS], PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 2(P(DEKT peakiuu,
AP0 aToMa, JJIEKTPOHHBINM CIIOM aromMa, aToMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasi J0JIs BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIMsI) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX IIOHATHU U
MPUMEHSITh 3TU OHATHUS MPU OMKMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e ICTIOJIb30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAWHEHUU 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

epackpbeiBaTh cMbIcH Ilepuommueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAaHEHMUS MAacChbl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONMCHIBATh M XapakTepu3zoBaTh TaOmuuHyto ¢opmy llepuoanyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIABHAA
nonarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnune «llepuonuueckass cucTteMa XuUMHUYeCKHX »diemeHToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, oOlIee YUCIO IEKTPOHOB
U pacrpeieJICHHE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTAaHWYECKHE BEIECTBA,
XUMHYECKHE PeakIiuu (M0 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEILIECTB, 110 TETIOBOMY (D (eKTy);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHI;

* IPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT WX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSAX;

e BBIYMCJISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJIF0 XHMHYECKOTO J3JIeMeHTa 1o (Qopmyse COeauHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE, MPOBOAWTH pacUYETHl TIO
YPaBHEHUIO XUMUYECKOMN PEaKIUH;

e IPUMEHSITh OCHOBHBIE OTIEPAIlUU MBICIUTEIILHON JAESTEIbHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTeMaTH3allui0, KIacCHU(PUKAIIHIO,
BBISIBJICHHE TPUYMHHO--CIICJACTBCHHBIX CBSI3eU — ISl M3YYCHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUi, €CTECTBEHHO-HAYYHBIE METOIbI
No3HaHUs — HaOIIOJeHUE, H3MEpPEHHe, MOJACIUPOBAHUE, IKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

e CTICZIOBATh TMPABUJIAM TIOJIH30BAHUS XUMUYECKON TIOCYI0N U J1a00paTOpHBIM
o0opymoBaHreM, a Takke NpaBHJiaM oOOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKIHMSIMH II0 BBIIIOJHEHHIO J1ab0paTOPHBIX
XUMHYECKUX OTMBITOB IO TMOJIYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPENECIEHHON MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIECTBA, IJIAHUPOBATH
U TIPOBOJIUTH XMMHYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
HIeJI0ued M KHUCIOT ¢ MOMOIIBI0 MHIUKATOPOB (JlakMyc, (heHosndraneunH,
METHJIOPaHX U IPYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XHUMHYECKHUX TIOHATHH: XUMUYECKHI
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, aHMOH, IPOCTOE BEIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasi PEeaKIlusi, XUMUUYECKasl CBs3b, TEIIOBON 3 deKT
peakiuu,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJIEKTPOJUTHI, JJCKTPOIUTAYECKAs TUCCOLMAINS, PEaKIUU HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAaHOBJICHHE,
aoTponus, aMm(pOTEPHOCTh, XUMUYECKass CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIAaBbl, CKOPOCTb XUMHYECKOW pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTH 3TU OHATHUSA IPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;

e ICTIOJI30BATh XMMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHUs (POPMYJT BEIIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUM;

e ONIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX HJIEMEHTOB B
COCIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
ONpENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUUYECKOU (opmyJie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTATITUMYECKOU
PEHIETKY KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbIca [lepuommueckoro 3axkonHa J[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINUCHhIBaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMBl XMMHYECKUX DSJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», manple u OOJbIIME MEPUObI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOIlee YHUCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEePUOIOB M TJAaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIHU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATh) OOMME M CHEUPUISCKHE XHUMHUYCCKUE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAas OMNUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJUTHUECKON AUCCOLUUALINY KUCIIOT, IEJI0YEN
U COJICH, MOJIHBIE U COKpANIEHHbBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHa,



ypaBHEHUSI PEAKIH, MOATBEPKIAONINX CYIIECTBOBAHWE TE€HETUYECKON
CBSI3U MEXTY BEIECTBAMH PA3IMYHBIX KJIACCOB;

e DPAaCKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OamaHca STUX PeaKIui;

o IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIIATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIIO XHMHYECKOTO J3JIeMeHTa 1o Qopmyse COeTuHEHUS,
MAacCOBYIO [IOJIIO BEIIECTBA B pacTBOpe, MPOBOAWTH pac4EThl TIO
YPaBHEHUIO XUMUYECKOHN PEaAKIUH;

e COONTFOIATH TIPaBUJIA TIOJI30BAHUS XUMUYECKON MOCY/I0ON M JTaOOpaTOPHBIM
o0opymoBaHHeM, a Takke IMpaBWia oOOpamieHuss C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIHMSIMH 110 BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMUYECKAX ONBITOB TO TIOJYYCHHI0 W COOMPAHUIO Ta3000pa3HbIX
BEILIECTB (aMMHUAKa U YIIEKUCIIOro ra3a);

e MPOBOJINTH PEAKIINHU, MOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HAaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

o IPUMEHATH OCHOBHBIC OTIEPAIlMU MBICTUTEIHLHON NEATEIHbHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, O0O0O00IIeHHEe, CHCTEMAaTH3allil0,  BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIi WU3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlWid, €CTeCTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HAOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).






TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmorexa [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus U oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kourpoasubie IIpakruueckne /[lara op
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
| [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAaX MO3HAHUS B XUMHH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1abOpaTOpUU U PUEMBI | bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMeceil (Ha mpuMepe OYHCTKU 1 bubmorexa HOK
N PINED https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
bubmunoreka LIOK
6 A 1
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BElECTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIICCTB.

bubmunoreka LIOK
10 X .B
umeckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKUX DJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COeIUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecrBa. Moinbs. MossipHas bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBHUs MPOTEKaAHUS bu6mmoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoJIM4yecTBa, MacChl
17 BEILECTBA M0 YPAaBHEHUSIM XHMHYECKUX buomorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS, 3aMEICHUS bubmorexa OK
A P ’ = ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O0o0IEeHne 1 bubmorexa LOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAaHUH
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BellecTBa 1 XUMHYECKUE PEAKITAMY https://m.edsoo.ru/ff0d4290
21 Bo3agyx — cmech rasos. Cocras Bo3ayxa. bubnanoreka LIOK

Kucnopon — aneMeHT u npocroe

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d448e

BemiecTso. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCJI0POAA (peaKiyi OKHCICHNS, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 71a00paTOPHUH U TIPOMBIIIICHHOCTH bubmorera [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemmoBoi 3 PEeKT XMMHUYESCKON PEaKIUH,
24 IMOHSITHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmorexa HOK
p yp ’ https://m.edso00.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, yroab U METaH).
25 3ar 513H€I§I/I€¢];OS o a, CII0COOBI iro bubmmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «I[Tonyuenue u coOMpaHue KUCIOPOAa bubmorera [IOK
v . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubnuoreka [JOK
BeliecTBO. HaxoxaeHnue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
)% dOu3nuecKkrue U XUMUUECCKHIEC CBOMCTBA bubmunoreka LIOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 I1
OMATHE O KHCITOTax 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI osTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «I[Tonyuenne u coOupaHue BOIOPOIa bubmorexa [IOK
v . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Mosipabiii 00bEM ra3oB. 3aK0H ABOTaIpoO bubnuoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

https://m.edsoo.ru/ff0d542¢

Brruucienusa o0béMa, KOJIHYECTBA

Bbubmunoreka LIOK

33 BEIIECTBA ra3a o €ro M3BECTHOM
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brrunciienuss 00bEMOB ra30B 110
34 ABHEHUIO pPeak a OCHOBE 3aKOHA bubmorexa HOK
BHCHU MW Ha OCHOB
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHUI T'a30B
35 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubmuoteka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. [Tonsitue 00 bubmuoreka [{OK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputenb. HackleHHbIe 1
37 eHac : e pac opbl. MaccoBas bubmmorexa [IOK
HEHACBIIICHHBI TBOPBL.
H P p https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bu6nuoreka [IOK
ONpeACIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA)
39 KontponbHas padota No2 o teme bu6nuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Okcuapl: coCTaB, KJIacCU(UKAIUS, bubmunoreka LIOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IlonydyeHue u XUMHUYECKHE CBOMCTBA
41 KHC y0q OCHO aM(pOTEepPHBIX bubmorexa [IOK
HCIIOTHBIX, OCHOBHBIX U aM(OT
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Kiaccudukams, but6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHYECKHE CBOMCTBA bubnuoreka [JOK
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OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XMMU4YECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOOBI bubmmoreka [JOK
MOJIyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33734 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEIUHECHUIN»
43 I'enernueckas cBsi3b MEXKy KJlaccaMu bu6nuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
. bubmuoreka [{OK
49 O0001IeHre 1 cUCTEMaTU3aIlNs 3HAHUI https://m.edsoo.ru/00ad9ch?
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa [IOK
o https://m.edsoo.ru/00ad9¢1la
COETMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMHUYECKHX AIeMEHTOB. [loHsATHE O bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuoanueckas
52 cUcTeMa XUMMUYECKUX dnemMeHToB /. 1. Bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonsl, rpymnisl, MOATPYIIIbI Bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bu6nuoreka [IOK

M30TOo18I

https://m.edsoo.ru/00ada342
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CtpoeHue 31eKTPOHHBIX 000JI0YeK

. bubmoreka [{OK
55 aToMOB 3J1eMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cucteMsl [. . Menaeneena
XapaKkTepucTUKa XMMUYECKOTO 3JIEMEHTA
. bubmoreka [IOK
56 1o ero noJyioxkeHuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [lepuoanyeckoro 3akoHa AJist
pa3BUTHUSA HAyKU U npakTuku. /1. 1. bu6nuoreka [IOK
57 N
MenneneeB — y4EHBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6nuoreka [IOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 nu
OFHAJ XHMITHECKAs CBA3D https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XMMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMoJsipHAsk XUMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TETICHD ORHCICHIT https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuoteka [JOK
peakuuu https://m.edso00.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa OK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o reme bu6nuoreka [IOK
«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHMe 1 bubmmoreka [JOK

cUucTeMaTH3allus 3HaHUI

https://m.edsoo.ru/00adb33c
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67 PezepBHblit ypok. O6o011eHnE 1 ) Bu6muotexa [JOK
cUucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U ) bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoabubie  Ilpakruueckue /[lara
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebi
[lepuonnueckuii 3akoH. [lepuoanueckas
1 cHCTeMa XUMMHYECKUX 3aeMeHToB /. 1 1 bubmorexa [TOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P P https://m.edsoo.ru/00adb6b6
MepUOJ0B
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmmoreka [IOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
6 Knaccudukanust XMMUYECKUX PEAKITHii 110 1 Bbubnmuoreka [JOK
pa3AYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOI€HHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
2 @DaKTOpbl, BIUSIONIAE HA CKOPOCTh 1 bubmuorexa [JOK

XUMHUYECKOM PCaKuu U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

https://m.edsoo.ru/00adc28c
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9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuun https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLIMALUY. bubnuoreka [IOK
CunbHbIe U cllabble 3IEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Hounrie ypaBHEHUS peaKIuil bubmmorexa LIOK

yp peartl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUN 00 bubmmnorexa IOK
. ped https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLHAIIIT
XHUMHYeCKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECCKON bubmorexa LIOK
et p https://m.edsoo.ru/00add8b2
IUCCOLMAIAN
14 ITonsTHE O THAPOIN3E COJIEH bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O000I11IeHNE U CUCTEMATH3a 3HAHUN
HICHHE I CHCTEMATHSAII SHAHIHA https://m.edsoo.ru/00addd12

16 [TpakTuueckas padorta Ne 1. «Pemenue bubmmoreka [JOK
JKCTIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme

17 «DIIEKTPOIUTHUECKAS TUCCOLIHAIIHAS buGnnorexa LIOK

p A HHATI https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)

13 OO01mast XapakTepuCTHKA TaJIOTCHOB. bubanorexa [HOK
XHUMHUUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XHUMHYECKHE CBOIICTBA, MOJTYUEHHE bubmmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TpakTiueckast pabota Ne 2 o Teme bubmmoreka [JOK

«[TonyueHue COMITHON KUCIIOTHI, U3YYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancaenus mo YpaBHCHHUAM XUMHNYCCKUX

21 €aKLUi, €CJI OJUH U3 PEArcHTOB J1aH B bubmmorexa [TOK
PEaKHiH, A P s https://m.edsoo.ru/00ade488
U30BITKE
” OO61mas xapakTepucTHka 3JeMeHToB VIA- bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANI0TpOnHBIE MOIU(DUKAIIUN CEPBI.
23 Haxomp €HUE Cepbl I/I(beé coe I/IHeII){I/Iﬁ B bubmmorexa LIOK
a p vﬂ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CEephl
24 CepoBoaopoi, cTpoeHue, (U3HIECKUe U bubanorexa [HOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3HYeCKre U XUMUYECKHUE CBOMCTBRA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XYMHYECKUE peakliui, JIexkKallle B OCHOBE
MPOMBIIIIEHHOTO CII0C00a MOJIy4YeHUS
26 CEpPHOU KUCIOTHI. XUMUYECKOE bubmmorexa [TOK
p ’ . https://m.edsoo.ru/00adec8a
3arpsisHEHNE OKpYXKaroueil cpeabl
COCIMHEHUSIMU CEPbI
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmuorexa [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJIEMEHTOB V A-
73 rpynnsl. A30T, pacipOCTpPaHEHUE B bubmmoreka [IOK
npupoje, GU3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeeab
CBOMCTBa
29 AmMMHaK, ero Gpu3nvYeckue 1 XUMHYECKUE bubnuoreka [IOK
CBOICTBA, MTOJIYYECHUE U IPUMEHEHNE https://m.edso0o.ru/00adf004
30 [IpakTrueckas padota Ne 3 o Teme bubmuorexa [JOK
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«ITonydyenre aMmmmuaka, U3y4yeHue ero
CBOMCTB»

https://m.edsoo.ru/00adf180

A3oTHas KuCoTa, e€ husnueckue u

bu6mmoreka [IOK

31
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
1 aMMOHMS B KAYECTBE MUHEPATbHBIX bubanorexa [HOK
ynoopenuii. XUMHUECKOE 3arps3HeHHE https://m.edsoo.ru/00adf518
OKPY>KaloIlle cpebl COeUHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u
bubmmoreka [JOK
33 dbocdopnas kucinoTa, Gu3nUecKue u 1
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MIOJy4YECHHE
Hcnonb3oBanue hocdaToB B KauecTBe Eub 1OK
3 nonroTeka
34 MHUHEpaIbHBIX yIOOpEeHH. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
35 Yrunepon, paclipoCTpaHEHHE B IPUPOJE, bubnuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcuppl yriaepoaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE bubmuorexa [JOK
POOJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
n bubanorexa [HOK
37 VYronbHas KuCno0Ta U €€ conu H
https://m.eds00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme BuG 10K
nonnorTeka
38 "[Tony4yeHue yrieKuciaoro rasa. httos://mLed 10026027
ps://m.edsoo.ru/00ae027¢
KauectBeHnHas peakius Ha KapOOHAT-HOH"
[TepBoHavanbHbIe MOHATHS 00 Bu6 10K
nonroTeka
39 OPraHMYEeCKHUX BEIIECTBAX KaK O

COCTMHEHUSX YIiIepoaa

https://m.edsoo.ru/00ae054¢
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Bbu6nuoreka [JOK

40 Kpemmit u ero coeaunerns https://m.edso0.ru/00ac080a
[TpakTnueckas padota Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«BaxHeimme HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHHUS»

KonTponpHas padora Ne3 o Teme
42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCIUHEHHUS»
OO01mast XxapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTainueckas bubmuorexa [JOK
CBA3b U METAJUINYECKAS KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKnue CBOMCTBA METAJIIIOB
XuMHUYECKUe CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKHUN psijl HANIPSKEHUN bubnmorexa LHOK

https://m.edsoo.ru/00ael 156
METaJIJIOB
OO6mue cnocoObI MOTYyYEHUS METAIIIIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bubnuoreka [IOK
XAMHUYECKUX PEaKUU, €CIIU OOUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJEPKUT MPUMECH

46 IloHsATHE O KOPPO3UH METAILIOB bubnmorexa LHOK

https://m.eds00.ru/00ac1278
bu6mmorexa [IOK

47 [HenorrEie MeTaIEL https://m.edsoo.ru/00ae14b2

48 OKcuabl U THAPOKCUJIBI HATPUS U KAJIHSI buGnnorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3eMENbHBIE METAIIIBI — KATBIIAN bubmuorexa [JOK

U MarHum

https://m.edsoo.ru/00ael 58
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Bbu6nuoreka [JOK

50 Baxkueitmme coeTUHESHHS Kb
a H https://m.edsoo.ru/00ael5¢8
51 O0001IeHre U cUCTEMATU3ALNs 3HAHUN
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
52
YCTpaHEHHS https://m.edsoo.ru/00ac1886
[IpakTrueckas padota Ne 6 o Teme
53 "KECTKOCTE BOALI 1 METOEI €6 bubmorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6mmoreka [IOK
54 AroMuHAH
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
Bbubnnoreka [IOK
56 Keneszo 1
https://m.edsoo.ru/00ac1d86
57 Oxkcuabl, TuapoKkcuabl u conu xenesa (1) u bubmuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0001IeHre U cUcTEMAaTH3AINS 3HAHUHI
[Tpaktnueckas padota Ne 7. Pemenue
59 IKCIEPUMEHTAILHBIX 3a7a4 110 TEME bubmmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«BakHelme METalIbl U UX COSIUHEHUS
Brruncnenus o ypaBHEHUSIM XHMHYECKUX
€aKIMI, eCJIM OMH U3 PEarcHTOB JaH B
60 5136I>ITK6 HIIH COJIE >KI/ITI:'I HMECH bubmmorexa [IOK
AP N p ’ https://m.edsoo.ru/00ae1750
BrrunciieHus MaccoBoOii 10X BEIXO4A
MIPOJIYKTA PEAKIINH
61 O0001IeHre U cucTEMAaTH3alNs 3HAHUHI
6 KonTtponsHas padora Ne4 o teme

«Baxxuei1me MeTajIbl 1 UX COSIUHEHUS
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63 BemiectBa u maTepuanbl B HOBCEAHEBHOM | bubmmoreka [JOK

JKA3HU YeJI0BEKa https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubanorexa [HOK

cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xvmMuu B pelIeHNH 3KOJIOTHYECKUX 1 bubmmoreka [JOK

npo0em https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001meHue 1 | bubmmoreka [IOK

cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0d0a
67 PesepBHblit ypok. O600111eHNE 1 | bubnuoreka [IOK

cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O600111eHHE 1 1 bubmmoreka [JOK

cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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