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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma no XuMuu OCHOBHOTO 00111er0 00pa3zoBaHus (yriayOaEHHbIM YPOBEHD)
COCTaBJIEHA Ha OCHOBE TPEOOBAHMI K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa30BaTeIbHON ITPOrPaMMbI OCHOBHOI'O OOILIETO 00OPa30BaHUs, IPEICTABICHHbIX
B ®I'OC OOOQ, ¢ yuerom denepanbHoi paboueil mporpaMMbl BOCITUTaHUSI.

[Iporpamma no xumMuu Ja€T NpeCTaBICHUE O LIETSAX, O0IIeH cTpaTeruu 00y4deHus,
BOCIIUTAHUS U PA3BUTUS 00YUAIOIINXCS CPEJICTBAMH YYEOHOTO MpeaMETa,
oTpeeNsieT 00s3aTeNIbHOE MPEIMETHOE COJIEP)KaHKEe, €r0 CTPYKTYpY 10 pasiesam
U TEMaM, PacIpeIeICHHE 10 KJaccaM, PeKOMEHyEeMYIO MOCIIeI0BATEIbHOCTh
U3YUYCHUS] XUMHUH C YIETOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3CH,
JIOTUKH Y4eOHOTO MpoIiecca, BO3paCTHBIX 0COOCHHOCTEH oOydaronuxcs. B
MpOrpaMMe TI0 XUMHUHU YUUTHIBAIOTCS] BO3SMOYKHOCTH yU4eOHOTO TIpeIMeTa B
peanm3aiuu TpeOOBaHUN K IIAHUPYEMBIM JTUYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM pPe3yJIbTaTaM 00ydeHHUs U B (POPMUPOBAHUN OCHOBHBIX BHIOB
y4eOHO-103HABATEIbHOU JIEATEIbHOCTH 00yYaroIerocs o OCBOCHUIO Y4eOHOTO
COJIEpIKaHUsI.

N3ydeHrne XUMUHU Ha yPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs OPUESHTHPOBAHO Ha
OOIIEKYJIBTYPHYIO IMOJTOTOBKY, HEOOXOAUMYIO ISl BRIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTHS MHTEIUIEKTYATIbHBIX CTIOCOOHOCTEH U
WHTEPECOB 00YUaIOIMUXCs, Ha POJAOKEHIUE O0yUICHHSI HA YPOBHE CPETHETO
oOrmiero oOpazoBaHus.

3HaHWE XUMHH CITY>KUT OCHOBOM ISl (JOPMHUPOBAHUS MUPOBO33PEHUS
00y4aroIIerocs, ero MpeACTaBIeHNI 0 MaTepUATbHOM €IMHCTBE MUPA, BAKHYIO
POJIb UTPAIOT POPMUPYEMBIC XUMHUEH TIPEICTABIICHUS O TIPEBPAIICHUSX YHEPTUN U
BEIIIECTB B MPUPOJIEC, O MyTAX PEIICHUS TT00aTbHBIX MPOOIEM YCTOMYUBOTO
pa3BUTHS YEIIOBEUECTBA — CHIPhEBOM, SHEPTETUIECKOM, TIPOIOBOIbCTBEHHOM
po0eM, MpoodIEMbI IKOJIOTHUECKOM 0€30MaCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEHN I cCaMOPa3BUTHS U (POPMUPOBaHUS
KYJIbTYpbI IMYHOCTH 00YYaIOLIUXCS, UX 001el U (PyHKIIMOHATIBHON rPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHKUE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEN
00y4aronnXxcs, HABHIKOB UX CAMOCTOATEIHLHON YU4eOHOU NesTeNbHOCTH,
HKCIIEPUMEHTAIBHBIX U UCCIIEIOBATEILCKUX YMEHHUI, HEOOXOUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM 1eITeTbHOCTH;



3HaKOMUT CO CHEIU(PUKON HAYYHOTO MBILUICHHUS, 3aKJIaJIbIBA€T OCHOBBI
IIPEACTABICHUN O €MHCTBE IPUPOJIbI U YEIIOBEKA, SIBIIAETCS KIIOUYEBBIM 3TAllOM B
(bopMUPOBaHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaroIINXCs;

crocoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K IPUPOJIC, K YEJIOBEKY, BHOCHT CBOW BKJIJl B 9KOJOTHIECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HanpaBiieHUs B 00YUYEeHUU XUMHUHU 00ECIIEYUBAIOTCS CIeMpUKON
coJiep KaHus TIpeIMeTa, KOTOPBIH SBISETCS MEJaroruuecky aanTHPOBAHHBIM
OTPaXEHUEM OTIPEJICIICHHOTO dTara Pa3BUTHSI XUMUHU.

VYri1y0s€HHBIN KypC XMMUK OCHOBHOTO O0IIEro oOpa3oBaHus OPUEHTHPOBAH Ha
OCBOEHHUE 00YUYAIOIIMMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHI XUMHUHU, OCHOB
HEOPTraHUYECKON XMMHUU, OCHOBOIOJIATAIOIINX MPE/ICTaBICHUN 001IeH XUMUU 1
OT/AEJbHBIX 3HAUYMMBIX ITOHATUH OPTAaHUYECKON XUMUHU.

CrtpykTypa coaepkaHus IporpaMmMbl 110 XMMUHU c(hopMHUpOBaHa HA OCHOBE
CHUCTEMHOI0 M0/1X0/1a K €€ n3ydeHuto. CojiepkaHue CKIaJbIBACTCS U3 CUCTEMBI
MOHATHUHN 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUN O XUMUYSCKOM
peakiuu. O0e 3T CUCTEMBl OPraHW30BaHbI 110 TIPUHITUITY TTOCIIEI0BATEIIHHOTO
Pa3BUTHS 3HAHUHN HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSL:

ATOMHO-MOJICKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;
ITepuoanueckoro 3akoHa .M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMW,
YUYCHUS O CTPOECHUM aTOMa U XUMUYECKOU CBSI3H;

MPEeJICTaBICHUM 00 JIEKTPOJIMTHUYECKOMN JUCCOIMAIIUM BEIIECTB B paCTBOPax;
0 XMMUYECKON KUHETHKE U TEPMOJUHAMUKE.

B 0cHOBY TeopeTHUYeCcKrX 3HAHUM MOJ0KEHBI SMITUPUYECKU MMOTYyUYCHHBIC (PAKTHI.
TeopeTnueckue 3HaHMS pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO YPOBHS K
JIpYyromMy 1 00ecreuynBaoT 00y4aromuMcsi BO3MOXKHOCTb OOBICHSTH U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHUE U 00JIACTH MPAKTHUYECKOTO MPUMEHEHHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue cojiepaHusi IPOrpaMMbl IO XUMHUHU TPOUCXOUT C UCIIOIb30BaHUEM
3HaHUU U3 paHee U3YYEHHBIX YUYEOHBIX MPEIMETOB: OKPYKAIOIIUN MUpP, OMOJIOTHS,
¢dbusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, HCTOPUSI.

[Iporpamma 0ocHOBHOTO 00111€T0 00pa3oBaHus 0 XUMUU (YTyOIEHHBIN YPOBEHD)
OpUEHTHpOBaHa Ha COXpaHEeHHE (PyHIaMEHTAIbHOIO XapaKkTepa 0Opa3oBaHus,



cnenuuky yaeOHOTO IIpeaMeTa U 00ecredeHre yCIenHoro 00yUYeHus Ha
CJIeZIyI0IeM YpOoBHE 00pa3oBaHus. B mporpaMme o XUMHH peasin3yeTcs
pa3BUBAIOINAs U MPAKTUYECKasl HAIIPAaBIEHHOCTh O0y4EHUs XUMHUH,
muddepenunanys 00ydeHus, BKIOYaronas NpoQuibHy0 NOATOTOBKY
oOy4Jaromuxcs U MocyieyIolee cCaMOOIPEAEICHHE B BBIOOPE HaIllpaBIEHUs
oOy4eHHs B IpO(QUIBbHBIX KJIacCax.

VYriy6néHHoe nu3ydeHue XUMHUH CIIOCOOCTBYET peain3aluu 3a/1a4y
npoeccuoHanbHON OpUEHTAIIMU U HAIIPABJICHO HA MPEIOCTaBICHUE BO3MOKHOCTHU
KKJIOMY 00y4aromeMycst IpOsSIBUTh CBOM MHTEIJIEKTyaIbHbIE U TBOPUECKHE
CIIOCOOHOCTH MPU U3YUYCHUH YUEOHOTO MpeMeTa, HEOOXOIUMbBIC TS
MIPOJIOJDKEHUS 00pa30BaHUs U TallbHEUIIEH TPYJ0BOU NeATEILHOCTH.

[Iporpamma no xumuu (yriyOn€HHbIA ypOBEHb) IpeAHA3HAYEHA IS
MCIIOJIb30BaHUs B 00pa30BaTeNIbHbIX OPraHU3aLUsX, PEATU3YIOLUX POTPaMMBbI
i depeHurpoBaHHOTrO (YriyOJI€HHOT0, TPO(PHUIBHOT0) U3YYEHUS OTIEIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHUsl.

O6pa3zoBarenbHble PYHKIIMM XUMHUH, U3y4aeMOH Ha yTIIyOJICHHOM YPOBHE,
peaTu3yroTcs B mpoiecce GopMUpOBaHUS 3HAHUH OCHOB XMMHUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, 00IaCTH MIPAKTHUECKOMN ACATEILHOCTH
YeJI0BEKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI. 3a/1aua y4eOHOTro
IpeaMeTa COCTOUT B (DOPMHUPOBAHMH CUCTEMBI XMMUYSCKUX 3HAHUHM — BAXKHECHIITNX
(haKkTOB, MOHATUIA, 3aKOHOB U TEOPETUYECKUX MOJ0KEHUH, JOCTYITHBIX 0000IIEHU
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HAyKH, B MPUOOIIEHUN K HAyUYHBIM
METOJIaM MO3HAHUS MPU U3YUECHHUH BEIIECTB U XUMHUUECKUX PEaKIIuii,
dhopMUPOBAHUU U PA3BUTUM MMO3HABATEIILHBIX YMEHUM U CLIOCOOOB JIEATEILHOCTH
Y UX IPUMEHEHHUH B y4eOHO-TTO3HABATEIbHON U YUEOHO-UCCIIEI0BATEIbCKON
JeATEeIbHOCTH, OCBOCHHUH MPaBUJI O€30I1aCHOI0 00pallleHus C BEIIECTBAMU B
MTOBCETHCBHOM KH3HMU.

[{enn u3ydeHust XMMUU OTPAKAIOT HAMPABIEHHOCTh OOYYECHHs Ha PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ HHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3yyeHue XUMHUM HAMPABIECHO HA TIOCTH)KEHHUE CIIECTYIOIINX LEeH:

dbopMupOBaHHE UHTEIIEKTYAJIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHUN,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM SKU3HU;



dbopMHUpOBaHUE CUCTEMbI XUMUYECKHX 3HAHUHM KaK KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA, KAK OCHOBBI JIJI1 IOHUMAHUSI XUMUYECKON CTOPOHBI
SABJICHUN OKPYKAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKH;

MpuOoOIeHNE 00YYAIOIUXCA K CAMOCTOSITEIbHOM MTO3HABATEILHON U
HCCIICIOBATEILCKON JSATEIPHOCTH, K HAYYHBIM METOaM TIO3HAHUS,
(dbopMHpOBaHWE MOTHUBAIIUU 1 PA3BUTHE CITOCOOHOCTEH K M3YUEHHUIO XUMUU;

dbopmupoBanue o01Iel QYHKIIMOHATBLHON U €CTEeCTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHCIIe YMEHHUI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA,
WCIIOJIb3YsI 3HAHUS U OTIBIT, IOJYYCHHBIC TTPU U3yYCHUHU XUMUH, IPUMEHSTh UX
MIPY PEIICHUH POOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOH JESITEIHHOCTH;

pa3BUTHE Y 00yYarOIIMXCsl MHTEpeca K U3YyUEHUI0 XUMUU U chepaM AesITeIbHOCTH,
CBSI3aHHBIM C XUMHUEN, MOTHBAIUS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILIETO
npouiid U HAaNPaBJIECHHOCTH JJabHENIIEro 00y4YeHHUS;

OCO3HAHHUE LICHHOCTH XMMUYECKNX 3HAHUU B JKM3HU YEJIOBEKA, MIOBBIILICHHUE
YPOBHSI 9KOJIOTUYECKOUN KYJIbTYPbI, HEIPUATHE IEUCTBUM, TPUHOCSIIUX BPET
OKPYIKAIOIIEH CPEAE U 3J0POBBIO JIFOJICH;

npruoOpeTeHNe 00YYarOIUMHUCS OIbITa CAMOIIO3HAHMS, KITFOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINI ), HEOOXOIUMBIX JIJISl PA3JIMYHbBIX BUIOB J€ATEIbHOCTH.

Ha yriy6nénnoe uzyuenue yuyeOHOro npeamera « XuMus» oTBoauTcs 136 yacoB B
8 (4 vyaca B Hegento) u 102 gaca B 9 kimaccax Bcero 238 yaca 3a JiBa roja
oOy4eHus.

COJEPXAHUE ObYUYEHHMA

8 KIIACC

HCpBOHa‘-IaJ'H)HBIC XUMHUYCCKHUE ITOHATHUA

Xumus — BakHas 001aCTh €CTECTBO3HAHUS U HpaKTI/I‘ICCKOﬁ ACATCIBHOCTHU
YCJIOBCKA. HpeﬂMeT XUMUH. POb XMMUM B )KU3HU YEIOBEKA. KpaTKI/IC CBCACHU
00 HCTOPHUU BO3ZHUKHOBCHUA N PA3BUTHUA XUMUU. XHUMHUS B CUCTEME HayK. Tenau
BCIICCTBA. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA BCHICCTB. AI‘pCFaTHBIG
COCTOAHUA BCIICCTB. [lonsitue o TCOPCTUUCCKUX U SMIITMPHUICCKHUX METOAAX
ITO3HAHUA B CCTCCTBCHHBIX HAaYyKax. HpGIICTaBJICHHH O HAYYHOM ITO3HAHHWH Ha



YMIUPUYECKOM YPOBHE: HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOIETUPOBAHUE,
Bbluncienue. [IpencraBienns 0 HAyYHOM O3HAHUH HA TEOPETHUECKOM YPOBHE:
HayuyHbIe (DaKThI, MpoOIeMa, TUIIOTE3a, TEOPHSI, 3aKOH.

S3bIk xuMuu. ICTOYHUKH XUMUYECKON HH(pOopMaIny.

[TonsiTre 0 MeTOIax pabOTHI ¢ XUMHYECKUMHU BeriecTBamu. O00py1oBaHNE
IIKOJILHOM XUMHUYecKo# tabopaTopun. [IpaBuna 6e30macHOro oOparieHus ¢
BEIIIECTBAMHU U JJ1aOOPaTOPHBIM 000pPYIOBaHUEM.

Yuctelie BemecTBa U cmecu. [Ipupoaapie cMecu: BO3IyX, MPUPOIHBINA ra3, He(Th,
IPUPOAHBIE BOJBI, TOPHBIE MOPOJIbI U MUHEpaJbl. [IoHATHE O TOMOr€HHBIX U
reTeporeHHbIx cMecsx. CrocoOsl pazaeneHus cmeceil. OuncTKa BEIIECTB.

BCHIGCTB& N XUMHUYCCKHUE PCAKIIUH. ATOMBI 1 MOJICKYJIBL. XHUMHUYECKUAE DIICMEHTEIL.
CHMBOJIBI XUMHUYECKUX DJIEMCHTOB. HpOCTBIG U CJIOKHBIC BellecTBa. MeTalibl 1
HeMeTaslibl. BemecTBa MOJICKYJEIPHOTO U HEMOJICKYJIAPHOI'O CTPOCHU .

Xumnyeckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OnpeeeHne BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COEAMHEHUN U cocTaBiieHne (hopMys1 OMHAPHBIX
COEJIMHEHUH 10 BAJIEHTHOCTHU 3J1eMEHTOB. OTHOCUTEIbHAs aTOMHAsI Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAS Macca. MaccoBas J0JI1 XUMUYECKOTO 3JIEMEHTA B
coenuHeHnd. Haxoxaenue npocreimei (opMyJibl BEIIECTBA 10 MACCOBBIM JI0JISIM
DJIIEMEHTOB.

KommuecTBo BeniectBa. Mok, MossipHas macca. B3auMoCBsI3b KOJTMYECTBA,
Macchl ¥ YUCja CTPYKTYPHBIX €UHUIL BemecTBa. Pacuersl o dhopmyiam
XUMUYECKUX COeMHEHN. MoJIsipHast Macca cMecH BemecTB. MoJibHas 101
XUMHUYECKOTO 3JIEMEHTa B coenHeHuu. Haxoxaenue npocteitmieit popmyibt
BEIIECTBA MO MOJbHBIM JIOJISIM DJIEMEHTOB.

DU3NYECKNE U XUMUYECKUE SIBIICHUSI. XUMUUYECKas PEAKIUs U €€ IPU3HAKH.
VYcnoBust NpOTEKaHUsI XUMHUECKUX PEAKIINI. 3aKOH COXPAHEHUS MACChl BELIECTB.
ATOMHO-MONEKyIsIpHas Teopus. JKusHp u nearenpHocts M.B. JIomoHOCOBA.
XuMUYeCKHe YypaBHEHUs. THITBI XUMUYECKUX peakIuii (COeAMHEHNS, Pa3JIOKEHUS,
3amenieHus, ooMeHa). PacueTsl o XUMUYECKUM YPAaBHEHUSIM.

DKCIIEpUMEHTAIIbHOE N3YUYEHHE BELIECTB U SABJICHUH. 3HAKOMCTBO ¢ XMMHYECKOI
MOCY/JI0M, ¢ TpaBUaMu pabOThI B TAOOpATOPUU U TIpHeMaMu OOpaIeHHs C
nabopatopHbIM o0opyaoBaHueM. V3ydenue u onucanue Gu3NYECKUX CBONCTB
00pa3I0B HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTa/uioB. Habmonenue
¢u3nueckux (IIaBJIeHUE BOCKA, TAsTHUE JIbJIa, PACTUPAHUE Caxapa B CTYIIKE,



KUIIEHUE U KOHJICHCAIUS BOJIbl) U XUMUYECKHUX (TOPEHHUE CBEYH, IPOKATNBAHHE
MEJIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE COJIbI WIIM MEJia C COJISIHOM KUCIOTOM)
aBieHud. O3HaKOMJIEHHE ¢ 00pa3liaMu BEIECTB KOJIUYECTBOM 1 MOJIb.
HaOnronenue u onvcanue Npu3HAKOB MPOTEKaHUS XUMUUECKUX PEaKIIHii
(pa3noxkeHue caxapa, B3auMO/JICUCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi,
MoJIyuyeHue U pasyioxenue ruapokcuaa meau (1) npu narpeBanumu,
B3aMMOJIeHCTBHE Xene3a ¢ pacTBopoM cosiu meau (11). Mzyuenue cnoco6oB
pasziesieHus cMecei (¢ MoMOIbI0 MarauTa, GUuaIbTPOBAHUE, BhIMTAPUBAHUE,
JTUCTUIUIALINS, XpoMaTorpadusi), MpoBeeHHE OYUCTKY MOBAPEHHOM COJIH.
HabGnronenue u onvcanye OnbITOB, WUTIOCTPUPYIOMINX 3aKOH COXPAHEHUS MAaCCHl.

Baxueiimue npeacTaBuTeNIn HEOPraHMYECKUX BEIIECTB

IIpencraBnenus o razax. Bo3nyx — cmech razos. CocTaB BO3AyXa. 3aKOH
ABorajipo. MosisipHblit 00b€M Ta30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
OnpeneneHne OTHOCUTEIBHON MOJIEKYISIPHON MacChl ra3000pa3HOro BEIIECTBA MO
U3BECTHOM OTHOCUTENbHOM TNIOTHOCTH. OOBEMHBIE OTHOIICHUS Ta30B MpU
XUMHYECKUX PEAKIUSX.

Kucnopon — aneMeHT u ripocroe BeniectBo. Haxoxaenue kuciopoaa B IpUpoe,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA (peakinu ropeHus u okucienus). [Iporecchbr
okucieHus B xuBou nmpupone. Oxcunpl. [Ipumenenne kucnopoaa. CriocoObt
MOJIYYCHHS KACTIOPOAa B TAOOpaTOpHUH U MTPOMBINIUICHHOCTHU. [ToHsTHE O
karanuzarope. KpyroBopot kucnoposa B npupoae. O30H — ajuioTpoIHas
Moaudukanus kucinopoa. O30HOBBIM CIION, €ro 3HaYEHUE IS FKUBBIX
OpraHu3MoB. Pa3pylieHre 030HOBOTO ClOs.

TeruoBo# 3¢ (heKT XUMHUYECKON peakluy, TEPMOXUMUYECKUE YPAaBHEHUS, IK30- U
sHAOTEpMUYECKHE peakuuu. TommmBo. Mcnonp30BaHue yrisi 1 METaHa B KAYECTBE
TOIIMBA. 3arpsA3HeHue Bo3ayxa. [lonarue o mapHukoBoM s ¢ekre.

Bonopon — anemeHT u ipoctoe BemecTBo. Haxoxaenue Boiopoaa B mpupoe,
bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHUE, CITIOCOOBI MTOTyYCHUS.
ITonsiTre 0 kucnorax u consx. Mcnosb3oBanue BOAOPOJA B KAYE€CTBE TOILIHBA.

Bopna. ®usnyeckue coiictsa BoAbl. Boja kak pactBopureib. PacTBOpSL.
HacplleHHbIE M HEHACBIILEHHBIE PACTBOPBI. PACTBOPUMOCTD BEILIECTB B BOJIE.
dakTopsbl, BIUIIOUME HA pACTBOPUMOCTH TBEPJIBIX U ra3000pa3HbIX BEIIECTB.
Crioco0b!I BbIpaK€HUsI KOHLIEHTpALMK PaCTBOPOB: MAacCOBasi A0Sl pACTBOPEHHOTO
BEILECTBA, MOJIIPHAsl KOHLIEHTpauus. Posib pacTBOPOB B IPUPOJIE U B KU3HU
YEJIOBEKA.



Xumudeckue cBoOUCTBa BoAblL. [loHsTie 00 ocHoBanusx. [loustie 00
uHrMKaTopax. KpyroBopot BoJibl B Ipupo/ie. 3arpsi3HeHHe NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coequnennit. Oxcuapl. Kitaccuduxanus
OKCHUJIOB: cojieoOpa3zytoiire (OCHOBHbIE, KUCIOTHbIE, aM(pOTEPHBIE) U
HecoJieoOpasyronre. MexayHapoaHasi HOMEHKJIATypa OKCHA0B. TpUBUaIbHbIC
Ha3BaHUs OKCUI0B. PU3HUECKUE U XapAKTEPHbIE XUMUUYECKNE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOM, C KUCIOTAMH U OCHOBAHUSIMHU, C APYTUMH OKCHIAMH).
ITony4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCHAAX — OCHOBAHUSX U KHCIOPOICOACPKAIINX KUCITOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoiHas HOMEHKIIATypa U
TPUBHUAJIbHBIE HA3BAHUS KUCIOT. PU3MUECKUE U XUMUYECKUE CBOMCTBA KUCIIOT
(B3aMOICICTBUE C METAJNIaMH, C OKCUJaMU METAJLJIOB, OCHOBAHUSIMU U COJISIMU).
Psn aktuBnoctn metaiuioB H.H. bekerosa. [lonyuenne kucnor. Kuciotsl B
MpUPOAE, TPUMEHEHNE BAKHENIIINX KUCIIOT.

OcuoBanusi. Knaccuduxaiust OCHOBaHMIA: 1I€T0YH U HEPACTBOPUMbBIE OCHOBAHMUSI.
MexnyHapo/iHass HOMEHKJIATYypa OCHOBaHHWU. TpuBHaIbHbBIE HA3BaAHUS OCHOBAaHUM.
[lenoun, nx cBOiCTBA (B3aUMOJIECHCTBUE C KUCIOTHBIMUA OKCUAAMU, KUCIIOTAMH U
COJISIMHU) ¥ criocoObl osryueHus. HepacTBopuMble OCHOBaHUS, UX CBOKCTBA
(B3aMMOJEHCTBYE C KUCIIOTaMH) U CITOCOOBI moiyueHus. AMdorepHocTs. [lonsaTne
00 aM(}OTepHBIX THIPOKCUAAX (HA IPUMEPE TUAPOKCHUIOB ITUHKA U aTIOMHUHHS ):
XUMUYECKUE CBOMCTBA (B3aMMO/ICHCTBUE C KUCIOTAMU U IIEJI0YaMHK) U MOJTYyUYECHHUE.

Conu (cpeanue, KUCIble, OCHOBHBIE, IBOWHBIE). MeXyHapoaHasi HOMEHKIATypa
coisieil. TpuBHanbHble Ha3BaHUs coyeil. DU3NUECKUE U XapaKTEPHbIE XUMUYECKUE
CBOMCTBA Ha IIpuMepe cpeaHux coiiel. [lomyuenue conen.

I'eneTnyeckas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCAUHEHUN.
DKCHEpUMEHTAIBHOE N3YUYEHHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIIPEEIICHUE CONEPKAHUA KUCIOPOa B BO3LYXE;
HOJTyYeHue, COOMpaHue, pacCliO3HABAHUE U U3yUYE€HUE CBOMCTB KUCIOPOa;

HAO0JIIOICHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM U YCIOBHI BO3SHUKHOBEHHUSI
U TIPEKPAILCHHs TOPEHUS;

O3HAKOMJICHHUC C 06p33HaMI/I OKCHIOB U OITMCAaHHC UX CBOﬁCTB;

NoJiy4eHue, coOMpanue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB BOAOpOia (TOpEeHHe);



B3auMoOieHCTBUE Boiopoa ¢ okcuaoM meau (II);

UCCJIEI0BAaHNE OCOOCHHOCTEN PACTBOPEHUS BEILIECTB € Pa3IMYHON
pPacTBOPUMOCTHIO;

IIPHUTOTOBJICHHUEC PaCTBOPOB C OHpC}IGJ’I@HHOﬁ MacCOBOU HOHCﬁ paCTBOPCHHOI'O
BCIICCTBA,

IIPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHOW MOJISIPHON KOHIIEHTpaLUEn
PacCTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMU (HATPUEM U KAJIbIIEM);
ONpENIEIIEHNE PACTBOPOB KUCJIOT U IIEJIOYEHN C MOMOIIBI HHINKATOPOB;
UCCIIeIOBaHNE 00Pa3I[0B HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3yueHue B3anmoaectBus okcuaa meau (Il) ¢ pactBopom cepHOIl KUCIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIMKA HENTpaInu3aluy;

MOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUH, BHITESCHECHHE OJHOTO MeTalljla IPYTHM M3
pacTBopa COJH;

B38.PIMOI[CIZCTBPI€ I'MAPOKCHUAA IUHKA C paCTBOPAaMU KHUCJIOT U HIGJ'IOLIGI‘/II;

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «OCHOBHBIC KJIaCChI
HCOPraHN4YCCKHUX COCHHHGHHﬁ)).

Iepuoanuecknii 3axoH u [lepuoanyeckasi cucTeMa XUMHYECKHUX 3JIEMEHTOB
. U. MenaesieeBa

CTpOCHI/Ie aTOMOB. XUMHUUYECKas CBsA3b. OKUCIUTEILHO-BOCCTAHOBUTEIIHLHBIC
PCaKInH.

[IepBbie MOMBITKY KJIAcCU(PHUKAIIMN XUMUYECKUX dJIeMeHTOB. [loHsTHE O Tpynmax
(cemelicTBax) CXOAHBIX 3JIEMEHTOB: IIEJIOYHBIX U IETOYHO3EMETbHBIX METAIIAX,
raJioreHax, MHEPTHHIX (071aropoHBIX) Ta3ax. DIEMEHTHI, KOTOPhIE 00pa3yroT
aM(pOTEPHBIC OKCUIIBI U THAPOKCH/IBI.

ITepnognuecknii 3akoH. OTKphiTHE [Ilepuoanueckoro 3akona. [leppuoauueckas
cucrteMa XxuMudeckux anemeHToB /. 1. Menneneesa. Kopotkoneproanas u
JUTMHHOTIEpUoiHast popMbl Tabauisl «Ilepuonnyeckas cucreMa XuMUYECKUX
anemenToB /. . MenneneeBay. [lepuosst u rpynnsl (A- u b-rpymnisr).

Crpoenne atoMmoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. PagnoakTHBHOCTS.
DneKTpOHBI. DIEKTPOHHAS OPOUTANIb. DHEPTETUIECKUE YPOBHU U TIOTyPOBHH
aToma: s-, p-, d-opoutanu. DneKTpOHHBIC KOHPUTYPAITH U SJIEKTPOHHO-



rpaguyeckue Gopmysibl aTOMOB. PUZNYECKUIT CMBICI MTOPAIKOBOTO HOMEPA,
HOMeEpa Mepuo/ia u rpyIibl 3jaeMeHTa. CTpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
nepBbIx 20 xuMuueckux 35eMeHToB llepuonnueckon cucremst /1. 1. Menneneena:
pacnpeiesIieHUe JIEKTPOHOB MO0 SHEPTETHUECKUM YPOBHSM, IOJAYPOBHIM U
opoutansam. Gusnueckuit cmoica [lepruoanueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHHMS PaJInyCca aTOMOB XUMHYECKUX AJIEMEHTOB,
METaJNIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYMIaM U MepUoaaM.
N3MmeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMUYECKUX IJIEMEHTOB B
nepuojaax u rpynmnax. XapakTepucTUKa XMMUYECKOT0 3JIEMEHTA 10 €ro
nonoxeHuro B [lepuonuueckon cucreme /. . Menneneena.

3nauenue [lepuoanueckoro 3akoHa u lleproaguueckoil CUCTEMbI XUMUYECKUX
AIIEMEHTOB IS Pa3BUTHUA Hayku U npakTuku. J[. . MenneneeB — y4eHbIn U
IPaKJIaHNH.

DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. XUMUYECKas CBA3b. Bubl
XUMHUUYECKOU CBA3U: KOBAJIEHTHAsI MOJISIPHAS CBSA3b, KOBAJICHTHAS HENIOJISIPHAs
CBsI3b, HOHHAA CBsI3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON U MOHHOMW CBSI3U.
DNEeKTPOHHBIC U CTPYKTYpHBIE (pOopMyIibl BemiecTB. KaTHOHBI 1 aHUOHBI.

Kpucrammueckrue u aMmopdHbIe BelecTBa. T UMbl KPUCTALUTHIECKUX PEIIETOK:
VWOHHAs1, aTOMHAas1, MOJIEKYJISIPHAS U UX XaPAKTEPUCTUKH.

Crenenn okuciienus. OnpeaesieHue CTEeNeHe OKUCICHUs aTOMOB B OMHApHBIX
coeuHeHUAX. OKUCIUTENHLHO-BOCCTAHOBUTEbHBIC peakiuu. [Iporieccrl
OKHCJIEHHS B BoccTaHOBIeHU. OKHCIUTEIN U BoccTaHOBUTEIM. CocTaBlIcHUE
YPaBHEHHH MPOCTHIX OKHUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIUN U pacCTaHOBKA
B HUX KO3((UIIMEHTOB METOIOM JICKTPOHHOTO OaaHca.

3KCHCpI/IMeHTaJIBHOG HN3Yy4YCHHC BCIICCTB U SIBJICHUM:
O3HAKOMJICHHUC C 06p33HaMI/I MECTAJIJIOB 1 HEMCTAJIJIOB,

MOJENUPOBAHUE CTPOCHUS MOJIEKYJ IIPU MOMOILN PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYI;

IIPOBEJICHUE OIIBITOB, MILTFOCTPUPYIOIIMUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuil (TOpEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHUS ).

MexnpeaMeTHbIe CBSI3H

Peanusanus MeXIpeIMETHBIX CBSA3EM IPU U3YUEHUN XUMHH B 8 Kiiacce
OCYILECTBIISIETCS YEPE3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHSATHM, TaK U IOHATUMN, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.



OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: sIBIIeHUE (TIPOIIECC), HAYUHBIN (PaKT,
TUIO0TEe3a, TCOPHs, 3aKOH, aHAJIN3, CHHTE3, KJIaCCU(UKAIIHS, TIEPUOJUIHOCTD,
Ha0II0/ICHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEb.

dusuka: siBICHUS NPUPOIbI, (GU3NUECKUE SBJICHUS, BEIIECTBO, TEI0, PU3nuecKue
BEJIMYWHBI, €AUHUIIBI U3MEPEHUS, 00bEM, Macca, arperaTHble COCTOSTHUE
BEILIECTBA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIa, CTPOCHUE Ia30B,
KUJAKOCTEH U TBEPBIX (KPUCTAIUTMYECKUX) TEJl, DIIEKTPUUECKUM 3apsi,
KOJIMYECTBO TEILTOTHI.

buonorus: 6uocdepa, porocuHTe3, MpoIecchl 0OMeHa BEIECTB.

['eorpacdus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIC PECYPCHI.

TexHoJorus: TGXHOC(l)epa, IMPON3BOACTBO, XUMHYCCKHUEC TCXHOJIOI'MH, CBIPLC,
KOHCTPYKIIMOHHBIC MaTCPHAJIbI.

9 KIIACC
BemecTBo u XuMHUecKas peakuus

[ToBTOpEeHue n yriayOnaeHue 3HaHui OCHOBHBIX Pa3fesioB Kypca 8 Kiacca.
Crpoenue aromoB. CBOMCTBA aTOMOB XMMHUYECKHUX PJIEMEHTOB, X
KOJIMYECTBEHHbIEC U KAUECTBEHHbIE XapaKTEPUCTUKH (paauycC,
AJIEKTPOOTPULIATEIBHOCTD, JHEPT U HOHMU3aMK). [TocnenoBaTrenbHOCTh
3aIl0JIHEHUS AJIEKTPOHHBIX OpOuTaliell aTOMOB MaJlbIX eproaoB. OcoOeHHOCTH
3aIl0JIHEHUS AJIEKTPOHHBIX OpOUTasiell aTOMOB OOJIBIINX [TEPHOJIOB.
[lepnonnueckas cucreMa XUMUYECKHUX JIEMEHTOB B CBETE MPEACTABICHUN O
cTpoeHun atoma. CTeneHb OKUCIIEHNS U BAIEHTHOCTh. [Ipencrasiienne o
NEPUOINYECKON 3aBUCUMOCTH CBOKMCTB XUMUYECKHUX IJIEMEHTOB
(371EKTPOOTPULIATENBHOCTD, OKACIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crtpoenue BeniecTBa. BemecTBa B TBEPAOM, KUJIKOM M ra3000pa3HOM COCTOSIHUH.
Buapl xuMuueckoil CBA3U: HOHHAsI, KOBAJIEHTHasl (HETOJIApHAasi, MOJIspHas);
OOMEHHBIN ¥ JOHOPHO-AKLIETITOPHBINA MEXaHW3M 00pa30BaHUs KOBAJIGHTHON CBSI3H.

MexxMoneKysspHble B3auMOAEHCTBUS (BOAOPOAHAs CBsI3b, CHIIbI BaH-nep-
Baanbca). Tunbl KpUCTaNIMUECKUX PEIIETOK — aTOMHAsl, HOHHAs!, METaJUIM4ecKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTH UX CTPOCHUS. 3aBHCHMOCTh CBOWCTB BEIIIECTBA OT
THUNA KPUCTAJUTMYECKON PEIIETKU U BUAA XUMUYECKOU CBSI3U.



OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUECKUX peakinii. Kimaccudukanus
XUMUYECKUX PEAKIUI [0 Pa3IMYHbIM IPU3HAKaM (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P HEKTyY, IO NU3MEHEHUTO
CTENEHEW OKUCIICHUSI XUMUUECKUX 3JIEMEHTOB, IO OOPATUMOCTH, M0 YYACTHUIO
KaTajqu3aTropa, 1o arperaTHOMY COCTOSIHUIO pEarupyrolInx BEUIECTB).

DeMEeHThl XUMUYECKON TEPMOJIMHAMUKHN. JHEPreTUKA XUMUYECKUX PEAKIIUH.
TeroBo# 3¢ (heKkT XUMUUECKON peakiuu. DK30- U SHIOTEPMHUUECKUE PEaKIINH,
TEpMOXHMMUYECKHE ypaBHEHHU. 3aK0H ['ecca u ero cienctus. Beruncnenus mo
TEPMOXUMHUYECKUM YPABHEHHUSIM.

[ToHsATHE O CKOPOCTH XUMUUYECKON peakiuu. 3aKOH JEUCTBYIOIIUX MacCC.
DakTopbl, BIUSIIOIME HA CKOPOCTh XUMUYECKOM peaKkiuu. DHEPrys aKTUBALIUU.
[Tonsitue o karanuze. @epmenThl. UHTrMOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [lonsrue o
XMMHUYECKOM paBHOBecuHU, npuHLuil Jle [laTenbe. Y cioBus cMeneHus
XUMHUYECKOT0 paBHOBeCHUs. DaKTOPBHI, BIMSIONINE HA COCTOSTHUE XUMUYECKOTO
paBHOBecus. [IporHoznpoBanue BO3MOKHOCTH NMPOTEKAHUS XUMUYECKUX
NpPEBpaLIEHUH B Pa3IMUHBIX YCIOBHIX HA OCHOBE MPEACTABIECHUIN 00 U3yUEHHBIX
AIIEMEHTAX XUMMUYECKON KNHETUKHU U TEPMOJAVHAMUKH.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIuu. OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTD OT CTETIEHU
OKHCJICHUA. BakHbIe OKUCIUTENN U BOCCTAaHOBUTENM. [lepMaHTraHart kanus
(xapaktepuctuka). CocTaBieHUE YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMIOIb30BAHUEM METO/A SJIEKTPOHHOTrO OajaHca.

DIEeKTpoauTHYECKas Jucconuanus. XuMAYECKUe peakliuu B pacTBopax. Teopus
ANEKTPOIUTHUECKON uccornuanuu. PacTBopeHne kak PU3nKo-XUMUIECKUN
npoiiecc. [ToHsiTHe 0 TUApPAaTaX U KPUCTALIOTUAPATAX. DIEKTPOIUTHI U
HE3JIEKTPONUThl. KaTnoHbI, aHHOHBI. MEeXaHU3M JUCCOLMALNY BEIIECTB C
Pa3TUYHBIM BHJIOM XUMHUYECKOU CBsi3U. CHIIBHBIE U CIIA0BIE SJICKTPOJIUTHI.
Crenens qucconuanum, KOHCTaHTa qucconuanuu. MlonHHoe npou3BeieHue BOIbI.
Bonoponusiii nokaszarens. UHAMKATOPBI. DNEKTPOIUTHUECKAS AUCCOLMALNS
KHCJIOT, OCHOBAaHMUI U COJICH.

Peakiiun noHHOro oOMeHa. Y CJIOBHS IPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa.
MonexkynsipHbi€, IOJHBIE U COKPAILICHHBIE HOHHBIE YpaBHEHUS peakiuii. CBoiiCcTBa
KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOIUTUYECKON
nuccounanuu. KauecTBeHHbIE peakliMi Ha UOHBI.



I'mpposmns conei. IoHHBIE ypaBHEHUS THIPOIN3A COJIEN. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIepUMEHTAFHOE N3YUYCHHE BEIIECTB U SBJICHUN: 03HAKOMIICHUE C MOACTISIMU
KPUCTAJUTMUECKUX PEIIETOK HEOPTaHMUECKHUX BEIIECTB — METAJVIOB M HEMETAJJIOB
(rpaduta u anmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPUSA);

WCCJICJIOBAaHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peaKIMy OT BO3JICHCTBUS
pa3nTuYHbBIX (GAKTOPOB;

OTIBITHI, WJUTFOCTPHUPYIONTHE 00PATUMOCTh XUMUUYECKHUX PEAKITUN;

HCCIIEIOBAHUE JIEKTPOIIPOBOIHOCTH PACTBOPOB, MPOLIECCA TUCCOLUALINUN KUCIIOT,
IIECI0YEH U COJICH;

MIPOBEJICHHUE ONBITOB, MIUTFOCTPUPYIONIUX MTPU3HAKU MTPOTEKAHUS PEAKIINI HOHHOTO
obmeHa (oOpa3oBaHue OcajKa, BbIJECICHNE ra3a, 00pa30BaHUE BOIBI);

MPUMEHEHUE MHANKATOPOB (JTAKMyca, METHIIOpaHKa U (heHoI(pTaIenHa) JJIst
OnpeieNIeHUs XapaKTepa cpelibl B paCTBOPax KUCIOT, OCHOBAHUMN U COJIEH;

MPOBEJICHUE OIBITOB, MILTFOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuil (ropeHue, peakiiuu pa3ioKeHus, COeJUHEHNUS);

pacrio3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIuii Ha
VOHBI;

pelIeHre SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMaM: « OKUCITUTEIbHO-
BOCCTAHOBUTEJbHBIE peaKIUn», « UaApOIH3 coneily, « DIeKTPOIUTUIECKas
JTIACCOLIAALIISY.

Hemeraniel u ux COCIUHCHUA

OO6m1as xapakTeprucTuka HeMeTaIoB. OCOOEHHOCTH CTPOCHUSI aTOMOB
XUMHYECKHUX DJIEMEHTOB, IPOCTHIX BEHIECTB, a/IOTPONUs. OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIC CBOMCTBA HEMETAIIOB. CpaBHUTEIbHAS XapaKTEPUCTHKA
COCJIMHEHUN HEMETAJIJIOB.

OO6mias xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIe CTereHn okucieHus. CTpoeHue u Pu3nuecKkrue CBOMCTBA MPOCTHIX
BEILIECTB — raJJOr€HOB. XMMUYECKUE CBOMCTBA HA IIPUMEPE XJIOpa
(B3aMMOJICMCTBHE C METAJNIAaMH, HEMETaJIJIaMH, BOJOM, IIIeJI0UaMu).
XnopoBosopoa. ComnsiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJyYEHHUE,
npuMeHeHue. JlefcTBue Xaopa ¥ XJIOPOBOJIOPOAa HA OPTaHU3M YEJIOBEKA.



Baxnenmme x10puabl 1 X HaX0XJIeHUE B ripupoje. [lonsTue o
KHUCJIOPOJCOIEpKAIIUX KACIOTaX XJIopa U UX COJISIX.

VVIA-rpynnel. OcoO€HHOCTH CTPOECHHSI aTOMOB, XapaKTEPHbIE CTENEHU
okucienus. CTpoeHue u (pu3nvecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJTOTPONHbIE MOAU(DUKAIIMN KUCTIOPOAA U Cepbl. XUMHUUYECKHE CBOMCTBA
cepbl (B3aUMOJICHCTBUE ¢ HEMETaNIaMH, METaJUIaMH, KOHIIECHTPUPOBAaHHBIMU
a30THOM U cepHOU kuciaotaMu). CepoBOIOPO, CTPOEHUE, PU3NUECKHUE U
XMMHYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
CEpBI KaK MPEICTABUTEIN KACIOTHBIX OKCUA0B. CEepHUCTAst KUCIIOTA U €€ COJIU.
Cepnas kucinoTa, PU3NYECKUe U XUMUYECKHE CBOMCTBA (001ue Kak
npeCcTaBUTeNs Kilacca KUCIIOT U crienududeckue). Conu cepHO KUCTOTHI.
XUMUYECKHE peaklinu, JIeXkKalllie B OCHOBE IPOMBIIUIEHHOTO CIoco0a MoyueHust
CepHOM KUCIOTHI. [IpencTaBieHnst 0 XMUMUYECKOM MPOU3BOJCTBE U CBA3AHHBIX C
HUM npodeccusx. [I[puMeHneHne cepHoil KUCIOTHI U cyib(paToB. KauecTBeHHbIE
peakiuu Ha cyib(puT-, cyibGul- u cyibdaT-aHuoHbl. Haxox1eHue cepol U ee
COEJIMHEHUM B MPUPOJIe. XUMUYECKOE 3arpsi3HEHNE OKPY KAIOIIEH Cpebl
COEJIMHEHUSMHU Ccepbl (KUCIOTHBIE JI0KIH, 3arpsi3HEHHE BO3/1yXa), CIIOCOObI €ro
Mpe0TBpaICHUS.

OO6mmas xapakTepucTiKa a1eMeHToB VA-rpymnibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEePHBIE CTEIIEHU OKUCIICHUSI.

A3o0T, pacpocTpaHeHHE B IpUpoIe, ((U3NIECKHE U XUMHUIECKUE CBOMCTBA
(B3aMOICIICTBHE C METaJNIaMH, BOJOPOIOM, Kuciaopoaom). Kpyrosopor azora B
npupojie. AMMUaK, ero (U3NYeCKre 1 XUMUYECKHUE CBOICTBA (OKUCIICHHUE,
OCHOBHBIE CBOMCTBA BOJHOTO PacTBOPA), MPUMEHEHUE U TTOJTYUYCHUE B
71a00paToOpuM U MPOMBINLUIEHHOCTU. IOH aMMOHUS, JOHOPHO-aKIIENTOPHBIN
MexaHu3M ero oopaszoBanus. Cojii aMMOHMS, MX PUBHMUECKHUE U XUMUUECKUE
CBOICTBA (pa3yiokKEHUE U B3aUMOJICHCTBUE CO IIETI0UYaMHU ), TPUMEHEHHE.
KauectBennas peakiust Ha noHbl ammoHus. Okcuapl azorta (1, II, 111, IV, V).
A3zoTtucTtas Kuciora. A30THasi KUCIIOTa, €€ MOoyYeHue, PU3NIECKHe U XUMUYECKUE
cBOiCTBa (0OIIME KaK MPEeJCTaBUTENS Kacca KUCIOT U Crelu(UIecKue),
MIPUMEHEHHUE. XNUMUYECKUE PEAKIINH, JICKAIIUE B OCHOBE MOJYyUYEHUs A30THOU
KHUCJIOTBI B TPOMBINIIEHHOCTU. HuTpatsl u HUTpUTHI. KauecTBEHHBIE peakuK Ha
HUTPAT- U HUTPUT-aHUOHBI. XMUMHUYECKOE 3arPSA3HCHUE OKPYKAOLIEH CPEIb
COCIMHEHUAMHM a30Ta (KUCIIOTHBIE JOXK/IU, 3arPS3HEHUE BO3/yXa, TOYBI U
BOJIOEMOB).



docdop, anmnorponHsie Moaudukanuu Gocdopa (Oensiit u kpacHbii hocdop),
duznyecKkue 1 XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C METaJNIaMH,
KHUCJIOPOJIOM, TaJIOT€HAaMH, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHOM KHCIOTAMH).
Oxcuast pocdopa (111, V), pochopnas kucnora, Gpusndeckue 1 XUMUIECKHUE
CBOICTBA, nosyueHue. KauectBenHas peakius Ha pocdar-uonsl. [IpencraBnenus
o ranoreauaax gocdopa (111, V).

[TonsiTue 0 MUHEpATBHBIX yI0OpeHUsIX. A30THBIE, PochopHbIe, KOMILJIEKCHBIE
yao0peHus. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMU a30Ta

u docdopa.

Oo6mas xapakrepucTuka nemMeHToB [V A-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTENIEHNU OKUCIICHHUS.

VYrnepon, aorponasie Moaudukamnuu (rpadut, anmas, dpyiiepeH, rpadeH,
HaHOTPYOKH), GU3NYECKUE U XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB
(B3amMOICIICTBUE ¢ METaJNIaMH, HEMETaUIaMH, KOHIIEHTPUPOBAHHBIMH a30THON U
cepHoit kucinotamu). [lousarue 06 agcopOuuu. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yriepona, ux Gu3nueckrue 1 XuMUYECKUe CBOMCTBA, IEHCTBUE HA )KUBBIE
OpraHu3Mbl, MMOJyYEHUE U TPUMEHEHUE. DKOJIOTHYECKHE TPOOIeMbl aTMOChEPHI,
CBs3aHHbIE ¢ okcuoM yriepoza (IV). YronbHas KUcioTa u ee coiu, ux
bu3nYecKre 1 XMMUYECKHE CBOWCTBA, MOTyYeHue U npuMeHenne. KapOoHaTsl,
TUIPOKAapOOHATHI, MX CBOMCTBA. KauecTBeHHAs peakius Ha KapOOHAT-MOHBI.
Hcmnonp3oBanne KapOOHATOB B OBITY, MEAUITUHE, MPOMBINIJICHHOCTH U CETTHCKOM
XO35HCTBE.

[lepBoHauanbHbBIC TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoja: yriieBoJ0po/ibl (METaH, 3TaH, ITUJICH, alleTUJICH), 3TaHOJI, TJIUIICPHH,
YKCYyCHas kuciiota. [IpupoiHple HCTOYHUKH YTIIEBOI0PO0B (YToiah, IPUPOTHBIN
ra3, HeTh), MPOIYKTHI UX MEPEepadOTKH, KX POJIb B OBITY ¥ IPOMBIIIJIEHHOCTH.
[ToHsATHE O OMOJIOTUYECKH BAXKHBIX OPTraHUYCSCKHUX BEIIECTBAX — KUPaAX, OCIIKax,
YIJIEBOAAX — M UX POJIA B dKU3HU YEJIOBEKAa. EJUHCTBO OpraHUYeCKuX U
HEOPraHWYECKUX COCTMHEHUM.

KpeMuuid, ero pusnveckrue 1 XMMHUYECKUE CBOICTBA (B3aUMOJEHCTBUE C
MeTaJlJIaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJION€HAaMU ), ITOJIyYEHUE U IPUMEHEHHE.
Ponb kpemuus B npupoze u rexuuke. Okcua kpemuus (IV), kpeMHHUeBas KUCI0TA,
CWJIMKAThI: PU3NYECKHE U XUMUYECKHE CBOMCTBA, MOIyYEeHUE U MPUMEHEHHE B
OBITY U MPOMBILIIEHHOCTU. BaskHel1ine cTpouTeIbHbIe MaTeprabl: KEPAMHKA,
CTEKJIO, LIEMEHT, O€TOH, kene300eToH. [Ipobaempl 6€301acHOro NCIOIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHON KU3HU.



bop. Ocobennoctu crpoerus aroma. OOIIMe MpeaCTaBICHUS 0 PU3NYECKUX U
XUMHYECKUX CBOMCTBax. bopHas kucnora.

DKCNEPUMEHTAIBbHOE U3YUYEHNE BEIIECTB U SABJICHUI:
O3HaKOMJICHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTECHUIOB);

MPOBEJICHUE OMBITOB, OTPAXKAIOIMINUX (HU3HUUECKIE K XUMUYECKHE CBOWCTBA
rajOreHOB U UX COCIUHEHUN;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MMPOBCACHNUC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOpHU -, 6pOMI/II[— U NoJua-UOHBI 1
Ha6J'HOJICHI/IC IIPHU3HAKOB UX IIPOTCKAHM,

O3HAKOMJICHHUC C 06pa3uaMH CCPBI U €€ ITPUPOIHBIX COCﬂHHeHHﬁ;

HaOJII0/ICHHE Mpoliecca O0yTIIMBaHUS caxapa Mo ICHCTBUEM KOHIIEHTPHPOBAHHOM
CEpHOM KUCJIOTHI;

U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI;

MIPOBE/ICHUE KaU€CTBEHHBIX PEAKIUH Ha CyNIb(u-, CyabdUT- U Cylb(aT-uoHsl U
HaOJII0/IEHUE PU3HAKOB UX MPOTEKaHMS;

O3HAKOMJIEHUE C (PU3MUECKHUMH CBOMCTBAMU a30Ta, pocdopa U uX COSTUHEHUH,
oOpasiiamMu a30THBIX U PocHOpHBIX y10OpeHNit;

MOJIyueHue, coOupaHue, paclio3HaBaHWE U U3yUYEHUE CBOMCTB aMMHUaKa, U3yUYeHUe
CBOMCTB COJICH aMMOHUS;

MPOBEJICHNE KAYECTBEHHBIX PEaKIIMil HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHBI U U3YUECHHE MPU3HAKOB UX MPOTEKAHUS;

M3y4E€HUE B3aUMOJECHUCTBUS KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO,
CBOMCTB (OChHOPHOM KUCIIOTHI M €€ COJISH;

O3HAKOMJICHUE C MOJETSIMU KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura u
dymiepena, ¢ mpoueccoM aacopOIi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM IIPOTHUBOTA3a;

IMOJIYUCHHC, C06I/IpaHI/I€, PacCIio3HaBaHUC U U3YUCHUC CBOMCTB YTJICKHCIIOTO I'a3a,

MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIIMN HA KapOOHAT- U CHJIMKAT-UOHBI U H3yUYCHUE
MPU3HAKOB UX TIPOTEKAHMUS;

M3y4YEHHUE B3aUMHBIX IPEBPALLEHUN KapOOHATOB U TMAPOKApOOHATOB;



O3HAKOMJIEHUE C 00pa3iaMu MPUPOTHBIX KAPOOHATOB U CUIIMKATOB, C POAYKITUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH;

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «Baxxkneinine HemeTaJlJIbl U UX
COCIUHCHU).

Mertaiibl U ux COCIUHCHUA

OO1ue cBoiicTBa MeTayioB. O0IIast XapaKTepUCTHKA XUMUYECKUX FJIEMEHTOB —
METAJIJIOB HA OCHOBAaHMHM MX IOJI0KEeHUSA B [leproanueckon cucTeMe XuMHYECKUX
sanemeHToB /. 1. MenaeneeBa u ctpoenust atoMoB. Metaiel A- u b-rpymm.
CrpoeHure MPOCTBIX BEUIECTB — METAIIOB. MeTayuinueckas CBs3b U METAIIMYECKas
KpUCTaJNIMYECKasl peeTka (IpUMUTUBHAs KyOndeckas, 00bEMHO-
LHEHTPUPOBaHHAs KyOuUeckasi, rpaHelleHTpUpOBaHHasl KyOudeckas,
reKcaroHajibHas IJIOTHOYaKOBaHHAs ). 3aBUCUMOCTh (PU3HMUYECKUX CBOMCTB
METAJIJIOB OT CTPOEHHUSI KPUCTAJUIOB. DIEKTPOXUMUYECKUH Psil HAIPSIKEHUN
MeTaioB. O01IMe XuMUYeCcKUe CBOMCTBAa MeTaluioB. OO0IIMe criocoObl MOTYYeHUs
METaJUIOB, METAJLUTyPrus. DJIEKTPOJIM3 PACIIABOB U PACTBOPOB COJIEH KAK OJIUH U3
crioco00B noryueHus: MeTayuioB. [loHsTHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyTyH, JOPATIOMUHNH,
Opon3sa). [IpMeHeHre METaJIJIOB U CIUIABOB B OBITY M MPOMBIIIJICHHOCTH.

Metamiel A-rpynm

[Ilenounsie MeTaIbL: MOJ0XKEHNUE B [leproandeckoil cucteMe XuMHYECKUX
anemeHTOB /. 1. MenaeneeBa, CTpoeHHUE UX aTOMOB, HAX0KJACHUE B IIPUPOJIE.
dusnuecKkre U XMMUUECKHE CBOMCTRA (Ha TpUMEpe HATPHUS U Kajus), OJydeHHUe.
OKcuibl ¥ TUAPOKCUABI HATPUA U Kanusl. [ [puMeHeHne MeI0UYHbIX METAJIOB U UX
coeuHeHui. buonornueckas poyib HaTPUS U KaJIUs.

[IlemoyHO3EeMENBHBIE METAIIBI MATHUW M KAIBLMK: MOJI0KeHHE B [lepuoanyeckon
cUcTeME XUMHYECKUX 35ieMeHTOB JI. 1. MeHnaeneeBa, CTpO€HUE UX aTOMOB,
HaXOXJeHHE B pupoje. PU3ndecKkne 1 XUMUYECKUE CBOMCTBA MATHUS U KaJIbLIUSL.
Baxneiime coeAMHEHNs KaablKs U Maraus (OKCUI, TUAPOKCH]I, COJIU), CBOICTBA,
npuMeHeHue. JKecTKoCcTh BOJIbI U CIIOCOOBI €€ ycTpaHeHus. KpyroBopoT Kanblus B
MIPUPOJE.

AutoMuHU: nosioxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenaeneeBa, CTpoeHHE aTOMa, HAXO0XKJICHUE B Npupoaec. PU3NUECKUE U
XUMHUYECKHE CBOMCTBA aFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH/ 1A
amoMuHus. [[puMeHeHne aJTrOMUHUS U €T0 CIUIABOB.

Merannel b-rpynmn



OO6mas xapakTepucTiKa MeTauioB b-rpyr (moOOYHBIX MOATPYII): TIOJI0KEHHE B
ITepuoauueckoit cucteme xumuuecknx 3yeMeHToB JI. . MeHneneena,
0COOCHHOCTH CTPOCHMS aTOMOB. SIBJIICHHE «ITpOBaJia» DJICKTPOHA Ha TIPUMEpE
CTPOEHHS aTOMOB XpoMa, Me/iH, cepedpa. BaneHTHble coCTOsSIHUSI aTOMOB d-
AJIEMEHTOB, CTEIIEHU OKUCJICHUS aTOMOB B COCIMHEHUSAX. 3aBUCUMOCTh KUCIIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB U TUJIPOKCUJIOB METAJLJIOB OT 3HAUCHUSI CTEIIEHU
OKHCJICHUS DJIEMEHTa B COSMHEHUM (HA MPUMEPE COCTUHEHUN XpoMa).
[lepBoHauanbHbBIC IPEJCTABICHUS O KOMIUIEKCHBIX COCTMHEHUSX.

Mens 1 cepeOpo: CTpoeHHE aTOMOB, CTeTNIeH! OKucieHus. O0Ime KpaTKkue
MPEACTaBICHUS O QPU3NMUECKUX U XUMUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMHU-OKUCIUTENSIMA), 00 UX OKCHIAX, TUIPOKCUAAX U
COJIsIX, X TpuMeHeHun. [IpencraBnenrs 06 aMMHaYHBIX KOMIUIEKCaX cepedpa u
Meu. KadecTBeHHBbIE peaKIny Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHUE aToMa, CTENIeHb OKUCIIECHUS. XapaKTepUCTUKa GU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHUE, aM(POTEepHbIE CBOMCTBA OKCH/IA U THAPOKCHU/IA.
KadecTBeHHbIC peakIiuu Ha KAaTUOHBI IIMHKA.

XKeneso: ctpoeHue aroma, cTeneHu okuciaenus. HaxoxaeHue B npupoe.
Pu3nyecKrue U XUMUYECKHE CBOMCTBA XKeJe3a, IPpUMEHEHHe. buomornyeckas posib
xenesa. Oxeunbl, ruapokcuabl U conu xenesa (I1) u xenesa (III), ux cocras,
CBOMCTBa U nojiyueHue. KauecTBeHHbIE peakiinu Ha KaTHOHBI keje3a (2+) u
xenesa (3+). UyryH u crans — cruiaBsbl Jkene3a. [I[pon3BoACcTBO yyryHa U CTalIu.
DKoJornyeckue npoOaeMbl, CBSI3aHHBIE C METALTYPrU4eCKUMU TPOU3BOACTBAMM.

DKCNIEPUMEHTAIBLHOE U3YYEHUE BELIECTB U SABJICHUM:
O3HAaKOMJIEHHE C 00pa3laMy METaJUIOB U CIUIaBOB, MX (PU3NYECKUMU CBOMCTBAMY;
MO/JICJIMPOBAHUE METATUTMYECKON KPUCTATUIMYECKOUN PEIIETKH;

W3YUYEHHE B3aMMOJICUCTBHS METAIIOB C BOJIOM, C PACTBOPaMU COJIEN U KHUCIIOT,
UCCIIEIOBAHKE MPOLIECCOB JIEKTPOJn3a pacTBOpoB xjopuaa meau (11) u noauna
KaJlusl, KOPPO3HH METAJIJIOB;

U3y4YeHUE 0COOCHHOCTEH B3aMMOACHCTBUSL OKCUIOB KaJIbIUsl U HATPHSI C BOJIOM, X
THJIPOKCUIIOB — ¢ oKcuaoM yriiepoaa (IV) u kucnoramus;

M3Yy4YEHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIUS, )KECTKON BOBL;
M3YUYEHHE MPOLIECCOB MOJYYEHUS THAPOKCUIOB Kele3a, UX XUMUYECKUX CBOMCTB;

U3y4eHUE IPU3HAKOB MPOTEKAHMs KAY€CTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIbLIMs, aJJIOMUHMS, LIMHKA, jkene3a (2-+) u xene3a (3+), menu (2+);



HaOJII0/ICHUE M ONMCAHUE OKPAITUBAHMS IJJaMEHH HOHAMH HATPHS, KaJIUs U
KaJIbIH;

uccieaoBanne aMmGpOTEPHBIX CBOMCTB IMAPOKCHUIA ATFOMUHUS, THAPOKCHIA XpOoMa
(IIT) 1 ruapokcuaa UHKA;

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «BaxxHelne MeTalibl U UX
COCIUHCHMU.

XUMHS ¥ OKpyXkKarouas cpena

BemecTBa n Matepuansl B IOBCEAHEBHOM KU3HU YeJIOBEKA. BaxkHenmume BenecTna
Y MaTepualibl, 00JaCTH UX IPUMEHEHUs. be3onacHoe UCoIb30BaHKE BEUIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas moMols Npyu XUuMHUYECKUX OKOTrax U
OTpPaBJICHUSX.

Hogsrie MaTCpualibl 1 TCXHOJIOTHUH. HpI/IHHI/IHBI «3€JICHOM XUMMN.

OCHOBBI 3KOJIOTMYECKON T'PAMOTHOCTH. XHUMHMSI U 30POBbE. 3HAUYEHUE U3YUaEMBIX
XUMHYECKUX 3JIEMEHTOB U UX COEIMHEHUH 7151 (YyHKIIMOHUPOBAHUS OpraHu3Ma
yesoBeka. [loHsATHe 0 310poBOM 00pa3e KU3HU.

XHUMHUECKOE 3arpsi3HEHUE OKpPYKatoUIel cpeibl. DKOJIOTrHYeCKUue IpoOIeMbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOIA, a30Ta, CEPBI, TSKEIBIX METAIUIOB. [1oHsATHE
o IIJIK. Ponbk XxuMuu B pelieHuu SKOJIOTHIECKUX MTPOOIIEeM.

DKCNepUMEHTAIbHOE U3YYCHHUE BEIIECTB U SIBJICHUI: 0O3HAKOMJIEHUE C 00pa3iaMu
MaTepuaoB (CTEKIIO, CIJIaBbl METAJIIOB, MOJUMEPHbBIE MATEPUAIbI), ONIPEEIICHUE
KHCJIOTHOCTHU MPUPOJHBIX BOJ, MOJICIMPOBAHKE Mpoliecca 00pa3oBaHus
KUCJIOTHOTO JIOX/Is1, U3YYEHHUE €T0 BO3JCUCTBHS HA MATEPHUAJIBI.

[ToBTOpeHue u 0000I1IeHNE 3HAaHUI OCHOBHBIX Pa3/iesioB KypcoB 8—9 kinaccoB

HepI/IOJII/I‘{eCKI/Iﬁ 3aKOH U Hepno;mqem(as{ CHUCTEMA XUMHUNUYCCKHUX 3JICMCHTOB B
CBCTC Hpe,I[CTaBHCHI/Iﬁ O CTPpOCHHUA aTOMA. 3aKOHOM€pHOCTI/I B U3MCHCHUM CBOMCTB
XUMHWYCCKHUX 3JICMCHTOB U UX COGI[I/IHGHI/Iﬁ B IICpUOAax U I'pyIIIIax.

CrtpoeHue BemecTBa B TBEPIOM, KUJIKOM M ra3000pa3HOM COCTOSIHUH. Bubi
XUMHYECKOU CBSA3U. 3aBUCHMOCThH CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKOM
PELIECTKN U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus XuMU4eCKUX peakiuil Mo pa3auyHbIM [TPU3HAKaM.
[Iporao3upoBaHue BO3MOKHOCTH IPOTEKAHUSI XUMUYECKHUX MTPEBPALLICHUN B
Pa3JIMYHBIX YCIOBUSIX HA OCHOBE MPEICTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJUHAMUKHU.



XUMHUYECKHE peakluu B pactBopax. [ maponus conen. Peakium okucnenus-
BOCCTaHOBJICHUS. DJIEKTPOJIHU3.

CBolicTBa KUCJIOT, OCHOBAHUI U COJIEH B CBETE MPEACTABICHUIN 00
ANEKTPOIUTUUECKON TUCCOMALMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

MC}KHPGIIMCTHLIG CBA3HU

Peanuzanus MexXnpeaMETHBIX CBSI3€H IPU U3yYEHUU XUMHUH B 9 Kiacce
OCYILIECTBIISIETCSL YEPE3 UCTIOIB30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHIATUHN, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAyKaX.

OO0111e ecTeCTBEHHO-HAyYHbIE TIOHATHS: IBJIeHUE (MPOLECC), HAYYHBIN (PaKT,
rUnoTesa, TeOpusi, 3aKOH, aHAJIU3, CHHTE3, KJIacCU(pUKaIs, TePUOIUIHOCTD,
HaOJII0/IEHUE, SIKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJEIIb, TEXHOJIOT U,
MaTepuabl.

dwu3zrka: BEHecTBO, TeJI0, ((U3NIECKUE BETUUNHBI, CAMHHUIIBI N3MEPEHHUSI, Macca,
00BEM, KOTMYECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIe COCTOSIHUE
BEILIECTBA, CTPOCHUE I'a30B, )KUAKOCTEN U TBEPJIbIX (KPUCTAINIMUECKUX) TEJl,
KPUCTAJUIMYECKasl PEUIETKA, SJIEKTPOH, PO aTOMa, MPOTOH, HEUTPOH, UOH,
HYKJIU/I, U30TOIbI, KBAaHTHI, PaJIMOAKTUBHOCTD, alb(da-, 0eTa- u raMmMa-u3IyyeHue,
ANEKTPUYECKUH 3apsil, TPOBOJHUKH, ITOTYITPOBOJHUKHU, TUICKTPUKHU, COTHEUHBIN
CHEKTp, pa3yioKeHue 0eI0ro cBeTa B CIEKTP.

buonorus: skocucrema, 6nocdepa, hoTocHHTE3, MPOLECCH 0OMEHA BELIECTB,
MUHEpaJIbHbIC YA00PEHHS, MUKPOSJIEMEHThI, MAKPOIJIEMEHThI, TUTATEIbHBIC
BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE
MCKOIIaeMbIe, TOIJIMBO, BOJIHBIE PECYPCHI, TUTAHETA 3eMJIS.

TexHoJorus: CTPOUTCIILHBIC TCXHOJIOTHH, CEJIbCKOXO03S1CTBCHHbIC TCXHOJIOTHH,
TCXHOJIOTHH 3J'I6KTpOHHOI>i IMPOMBINIJICHHOCTH, HAHOTCXHOJIOTUH.



TUIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI I10 XVMUN
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHMS (YT JTYBJIEHHBII
VPOBEHD)

JIMYHOCTHDBIE PE3VYJIbTATEI

JIM4HOCTHBIC PE3YJIbTaThl OCBOCHUS ITPOrpaMMbl OCHOBHOT'O O6IHCFO O6pa?>OBaHI/IH
JOCTHUI'aOTCA B XOJ€ O6y‘I€HI/IH XHUMHHU B CIMHCTBC y‘{C6HOI>JI 1 BOCIIMTATEIbHOU
ACATCIIBHOCTHU O6p&30BaT€HLHOﬁ opranu3anyvu B COOTBCTCTBUHU C TPAAUITMOHHBIMHA
pOCCHfICKI/IMH COIMMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU,
IIPUHATBIMHA B 06IIICCTBG I[IpaBHJIaMHi 1 HOpMaMH IIOBCACHHA U CHOCO6CTBYIOT
mponecccaM CaMOIIO3HaHHUA, CaMOPAa3BUTHA U COOHUAJIN3allin o6yan01uI/1xc>1.

JIM4HOCTHBIE pe3yJIbTaThl OTPAKAIOT FTOTOBHOCTh 00YYaIOIIUXCS
PYKOBOJCTBOBATBHCS CHCTEMOUN MO3UTHUBHBIX LIECHHOCTHBIX OPUEHTALIUN U
paclIMpeEHUE ONbITA AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

MPOSIBJIEHUE [IEHHOCTHOTO OTHOILICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY M HCTOPUYECKOMY HACJIEINIO, TOHUMAHHUE 3HAYEHUSI XUMUYECKOU
HAyK{ U TEXHOJIOTUH B KU3HHU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH YKOHOMUKH
Poccuu u cBoero peruona;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

MPEJICTABIECHHUE O COLIMATIBHBIX HOPMAX U MPaBUJIaAX MEXIMYHOCTHBIX OTHOIIIEHUM
B KOJIJISKTUBE, ITPOSIBJIECHHE KOMMYHHUKATUBHON KYJIbTYPBI B pa3HO0Opa3HOi
COBMECTHOM JCSITEILHOCTH;

CTpEMJICHUE K B3aMMOIIOHMMAaHUIO U B3aMMOIIOMOIIIH B IpoLecce yueOHOM U
BHEYUYEOHOM JESATENbHOCTH;

IrOTOBHOCTb O€CHMUBATH CBOC IMOBCJACHHUC U ITIOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C IIo3unuun
HPAaBCTBCHHLIX W IIPABOBLIX HOPM C YUETOM OCO3HAHUSA HOCJ]C)ICTBI/Iﬁ IMOCTYIIKOB;

3) hbopmupoBaHUs IIEHHOCTH HAYYHOTO MTO3HAHUS

MHUPOBO33PEHYECKUE MTPEICTABICHNS O BEUIECTBE U XUMHUECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U HEOOXOAUMBIE JIJIs
MOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MHUPA;

OCO3HAaHHUEC NCHHOCTHU HAYYHOI'O ITO3HAHUSA JJIA PAa3BUTHUA KAXKA0I'0 YCJIOBCKA U
IMPOU3BOAUTCIIBHBIX CHII O6III€CTBa B ICJIOM, POJIM U MECTAa HAYKH «XUMHUS» B



CHUCTEME HAYUYHBIX MPEJICTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBIL,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJHON U TEXHOJOTUYECKOU CPENOM;

M03HABATENIbHAsg MOTUBALIUS U UHTEPEC K 00YUYEHUIO, TOTOBHOCTh U CLIOCOOHOCTH K
CaMOPa3BUTHUIO U CaMOOOPA30BAHMIO, K UCCIIEIOBATEIBCKON AEATENBHOCTH, K
OCO3HAHHOMY BBIOOPY HaINpaBl€HUsI U YPOBHSA JalbHEHIIEro 00y4eHus;

4) BOCIIUTaHUS KYJIBTYPbI 3J0POBbS:

OCO3HAHME LICHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3/0POBBINA 00pa3 )KU3HU, OCO3HAHHE MOCIICJICTBUI U HEMIPUITHE
BpPEIAHBIX IPUBBIYEK (YHOTPEOIEHHS AJIKOT0JIsl, HAPKOTUKOB, KypEHHUS),
HEO0OXOIMMOCTU COOIIOICHUSI PAaBUI O€30MACHOCTHU MPU OOPAILIEHHUH C
XUMHYECKUMH BEIIECTBAMH B YU€OHBIX M )KU3HEHHBIX CUTYaIUsX;

5) Tpy10BOr0 BOCITUTAHUS:

(dbopMHpOBaHKE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM JIEATETLHOCTH KaK
€CTECTBEHHOM MOTPEOHOCTH YEIOBEKA M K UCCIIEI0BATEIHCKON AEATEIHHOCTU KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE HHTEpPEca K MPOPECCUIM, CBI3aHHBIM C XUMHUCH, B TOM YHCIIE K
npodeccusiMm HaydyHOU cepbl, 0CO3HAHUE BO3MOKHOCTH CaMOpEAIU3alii B 3TOU

chepe;
6) KOJIOTUIECKOTO BOCITUTAHHUS:

OCO3HAHHE HEOOXOIUMOCTH OTHOIICHHS K IPUPOC KaK UCTOYHHKY >KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS AKOJOTUUECKON KyIbTypbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUS TTOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEACTBUM JJIsl

OKpY arlollel cpesibl; 0CO3HaAHUE rI100aJIbHOT0 XapaKTepa SKOJIOTHYECKUX
npo0JieM U IMyTeH UX PEerIeHuUs; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MTOTydaeMble
MIpY U3YYEHUM XUMUH, JIJI PEIICHUS 3a1a4, CBI3aHHBIX C OKPYXKAIOIIEH CpeIou;
AKTHUBHOE HEMPUATHE IEUCTBUMN, TPUHOCAIIUX BPEL OKPYKAOLIEN CPEAE;
OCO3HAHHE CBOEH POJIM KaK Tpa)KAaHUHA U MOTPEOUTENSI B YCIOBUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKON U COLMAIIBHOMN CPEL; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOM AEATEIBHOCTH 3KOJIOTMUYECKOW HATPABICHHOCTH.

METAIIPE/IMETHBIE PE3VJIbTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl 00YJAFOIINXCS, OCBOUBIITNX ITPOTPaAMMYy 110 XUMUHU
OCHOBHOTO 00111eT0 00pa30BaHusl, BKIIOYAIOT:



YCBOEHHE MEXIUCIUIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATH, OTPaKaOIIUX
MaTepuaibHOE €IMHCTBO MUpPA U MpOolLiecC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTUs, SBJICHNE, HAYYHbIN (aKT, 3aKOHOMEPHOCTh, TUTIOTE3a, 3aKOH, TEOPHSI,
Ha0II0/IeHNEe, U3MEPEHUE, UCCIIEIOBAHNE, SKCIIEPUMEHT U JIPYTHE);

OBJIaJICHUE YHUBEPCATbHBIMU YUYEOHBIMU ACHCTBUSIMU (ITO3HABATEIHLHBIMU,
KOMMYHUKAaTUBHBIMU, PETYISTUBHBIMU), BAKHBIMU JIJI51 TTIOBBIIIICHUS

7 (HEKTUBHOCTH OCBOCHHUS COJEpKaHUs y4eOHOro nmpeameTa, popMupoBaHus
KOMITIETEHIIUM, a TaK)Ke MTPOEKTHO-UCCIIEI0BATENHCKON AEATENHHOCTH
00y4Jaromuxcs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIB30BATh B yU€OHOM, TO3HABATEIIHHON U COITUATBHON
MTPAKTHUKE.

[To3HaBaTenbHbIC YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS
ba3oBrie nornueckue IeCTBUA:

YMEHHMSI UCII0JIB30BATh [PUEMBI JIOTUYECKOTIO MBILIJIEHUS IIPU OCBOCHUH 3HAHWM:
PacCKpbIBaTh CMBICJI XUMHUYECKUX MOHATUN (BBIIETATh UX CYIIECTBEHHbBIE
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C IPYTUMU MTOHATHUSIMU); aHATIU3UPOBATh,
CpaBHUBATbh, 00001IaTh, BHIOMPATh OCHOBAHUS JIJIs Kilaccuukauu u
CUCTEMATU3aLMU XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIINN; YCTAHABIUBATh
MPUYUHHO-CJIEICTBEHHBIE CBA3U MEXIY O0ObEKTaMHU U3yUEHHUSI; CTPOUTh
JIOTUYECKUE pacCyKJeHUs (MHAYKTUBHBIE, 1€TyKTUBHBIE, 10 aHAJIOTUN);
npeajaraTb KPUTEPUU U BBISIBISATH 00IIME 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
M3Yy4aeMBbIX IIPOLIECCAX U SIBJICHHUSX; IPOBOJANUTDH BBIBOJBI U 3AKIIOUCHHUS; YMEHUS
MPUMEHSTH B MPOIIECCE MO3HAHMS MOHATHS (IPEAMETHBIE U METAIlPEAMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEMbIE B XUMHH, TPEOOPA30BHIBATH
MOJEJIbHBIE PEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKast
dbopmyra u ypaBHEHHE XUMUYECKOM peaKIuu — MPU PEIIeHNH y4eOHbIX 3a/1a4; C
YYETOM 3THX MOJEIIBHBIX MPEACTABICHUNA XapaKTEPU30BATh U3y4aeMble
XUMHYECKHUE BEIIECTBA U XMMUYECKUE PEAKLIUH.

bazoBrsie nccnenoBaTebcKue AEUCTBUS (METOIBI HAYYHOTO MTO3HAHUS BEIICCTB U
SIBJICHHM )

YMCHUA IPUMCHATD MCTOJAbI HAYYHOT'O ITO3HAHUA BCIICCTB U SIBJICHUM Ha
OMITMPHUICCKOM U TCOPCTUICCKOM YPOBHAX B yqe6H01”4 I103HABATEILHOU U
HpOGKTHO-HCCHGI[OB&TGJIBCKOﬁ JACATCIBbHOCTH,

YMCHH: UCIIOJIB30BATh NOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA
IMMO3HAHUA U CaMOCTOATCIIbHO CTABUTH BOIIPOCHI; AHAJIM3UPOBATH CI)EIKTBI, BBIABJIIATD



U popMyIUPOBATH IPOOIIEMY, ONPECIATH LEb U 33J]Ja4H, COOTBETCTBYIOIINE
pEIIECHUIO TPOOJIEMBI; MpeAJIaraTh ONMUCATEIbHYIO U O0BSICHUTEIbHYIO THIIOTE3Y
Y OCYLIECTBJIATH €€ MPOBEPKY; YMEHUS IPOBOJUTH U3MEPEHUS HEOOXOIUMBIX
apameTpOB, BEIYUCIICHUS, MOAECIUPOBAHUE, HAOIIOIEHHUS U SKCIIEPUMEHTHI
(peanbHbIE U MBICIIEHHBIE), CAMOCTOSATEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
bopMyaupoBaTh 0OOOUIEHUS U BBIBOJBI IO pe3yjbTaTaM MPOBEIECHHOTO OMbITA,
UCCJIeI0BAHUSI, COCTABJIATh OTUET O MPOJIENaHHOM padoTe;

Pabota ¢ undopmanmeii:

YMEHUSI OPUCHTUPOBATHCS B PA3TUYHBIX UICTOYHUKAX WH(MOpPMAINH (HAYyIHO-
MOMYJISIPHAS JINTEpATypa XUMUIECKOTO COJIEPKaHUSs, CIIPABOYHBIE TOCOOMS,
pecypchl IHTepHEeTa); aHaTM3upoBaTh HHGOPMAIIHIO M KPUTHYECKU OIICHUBATH €€
JIOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTh, OTOUPATh M MHTEPIIPETUPOBATH
uH(OPMAITUIO, 3HAYUMYIO TSl pEIIeHUsT y4eOHOM 3a7a4n; YMEHUS IPUMEHSTh
pas3IuYHBIC METOBI U (POPMYITUPOBATH 3aIIPOCHI MPU TTOUCKE U 0TOOpE
uHpOpMaIu, HeOOXO0IUMOH JIJIs BBITIOJIHGHHS YICOHBIX 3aa4; UCII0Ih30BaTh
UH()OPMAITMOHHO KOMMYHHUKATUBHBIC TEXHOJIOTHH M Pa3JINYHBIC IOUCKOBHIC
CHCTEMBI; CAMOCTOSITEITLHO BEIOMPAThH ONTUMATBHYIO (DOpPMY TPEICTaBICHUS
uHpOpMaIuu (CXeMbl, TpadUKH, JHATPAMMBI, TAOIHIIBI, PUCYHKH H JPYTHE
dbopMbl); yMEHHS UCTIOJIB30BaTh HAYYHBIN S3bIK B KAUE€CTBE CPEACTBA pabOTHI C
XUMHUYECKON HH(POpMaIIUEii; MPUMEHSITh MEKIPEAMETHBIC ((hU3nIecKue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY,
WCIOJIB30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOIMYECKUE CPEICTBA
HATJISTHOCTH.

KoMMyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC ACHCTBUS:
1) ymenus oOuieHust (MMCbMEHHOM U YCTHOM KOMMYHHUKAITUH):

MPEACTABIATH MOJYYEHHBIE PE3YyJIbTAThI I03HABATEIBHON JIEATEIbBHOCTH B YCTHBIX
Y TUCbMEHHBIX TeKCTaX; MyOJIMYHO BBICTYIATh C TPE3EHTAIIUEH pe3yIbTaTOB
BBITIOJIHEHUSI XUMHUYECKOTO IKCIIEpUMEHTa (MCCIIeI0BAaTEIhCKOM 1ab0paTopHOA
WM MIPAKTHYECKOM paboThI, y4eOHOTO MPOEKTA); B XOJI€ ANAIOTa U (WITH)
JIMCKYCCHUU 3aJ1aBaTh BOIMPOCHKI O 00CYK/1a€MOU TeMe U BbICKA3bIBATh UJIEH,
dhopMyJIMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIIBHO BBIMOJIHEHUS MPEITI0KEHHON
3a/1ayu.

2) yMeHHs y4eOHOTr0 COTpyAHUYECTBA (IPYIIOBas KOMMYHHKAIIHS):

y4acTBOBaTh B TPYNIOBBIX (hopMax pabOThI: MIIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM pabOThI, ONPEACIISITh CBOIO POJIb, PACIIPEACIIATH 33191 MEXKIY



YJICHAMU TPYIIIBL; BRITOJHATH CBOIO YacTh Pa0OTHI, KOOPAMHUPOBATH CBOH
JICUCTBHUS C JEUCTBUAMU JPYTUX YWICHOB KOMAaH/Ibl, ONPEAEIATh KPUTEPHUH 11O
OIICHKE KauyeCTBa BHITIOJIHEHHON PaOOTHI; peraTh BO3HUKAIOIIUE TPOOIeMBbI Ha
OCHOBE yueTa 00X UHTEPECOB U COTJIACOBAHUS MO3UIIMI, y4aCTBOBATh B
00CyXIeHnU, 0OMEHEe MHEHUSIMU, «MO3TOBOM IITypMeE» U IpyTuX (popmax
B3aHUMOJICHCTBUA.

PerynsatvuBHble yHUBEpCAIbHbIEC yUeOHBIE IEHCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMHU y‘{e6HI)IMI/I PECTYIIITUBHBIMHA I[GﬁCTBHHMH BKJIIO4acT
Pa3BUTHUC CaMOOpPraHu3aluu, CaMOKOHTPOJIA, CAMOKOPPCKIHMH, B TOM YHUCJIC!

YMEHMSI peIIaTh y4eOHbIE U UCCIIEN0BATENBCKUE 3a1a4U: CAMOCTOSITEILHO
BBIOMPATH CIIOCOO pelIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus], BBIOMpaTh Hanbosee MoIX0JAIIUN C YYETOM CAMOCTOSITENbHO
BBIICJICHHBIX KPUTEPUEB), IUTAHUPOBATH CBOIO pa0OTy NPH pELIEHUH Y4eOHOU Un
UCCIIEIOBATENbCKOM 3a1aU; HA OCHOBE IOJYYEHHBIX PE3YJITATOB
(dopMynupoBaTh 0000IIEHUS U BBIBOBI, IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; aHAJTU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOU JIEHCTBUS C
IUIAHUPYEMBIMU PE3YyJIbTaTaMHU, OCYILECTBIATE CAMOKOHTPOJIb JIESTEIILHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

[MPEAMETHBLIE PE3VJIbTATBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMHUKU OCHOBHOTO OOIIIETO
oOpa3zoBaHus Ha yriIyOJE€HHOM YPOBHE UMEIOT 0011ee coaepKaTeIbHOE SAPO C
MPEAMETHBIMU pe3yJibTaTaMu 0a30BOT'0 YPOBHS, COTVIACOBAHBI MEXAY CO00M, UTO
MO3BOJISIET PEAIM30BbIBATH YIIIyOJIEHHOE U3YUEHHE KaK B paMKaX OT/AEJIbHbIX
KJIACCOB, TaK U B PaMKax peaju3alii UHIMBUIYaTbHBIX 00pa30BaTEIbHBIX
TPAeKTOPHUI, B TOM YHUCJIE UCIOJIb3Ysl CETEBOE B3aUMOJIeUCTBUE opranu3anuu. [1o
3aBEPILCHUN PeaU3aIliU IPOTPaMMbI YTITyOJIEHHOTO YPOBHS 00yUaronuecs
CMOTYT JIeTaJlbHEE OCBOUTH MaTEpPHUa, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATHM
¥ METOJIOB, PEIIaTh 33/1a4r 00JIee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpenmeTHbIE PE3yNIbTATHI BKIIOYAIOT: OCBOCHHUE 00YYAIOIUMUCA HAYYHBIX
3HAHWM, YMEHUN U CIOCOOOB AEUCTBUH, CIELIM(PUUECKUX ISl TPEAMETHON
001acTH «XHUMHsD; OCHOBBI HAYYHOT'O MBILUICHUS; BUBI JEATEIbHOCTH 110
MOJIYYEHUIO0 HOBOT'O 3HAHUS, €r0 HHTEPIPETALNH, TPEOOPA30BAHUIO U
IPUMEHEHUIO B Pa3JIMUHBIX YUEOHBIX U PEAJIbHBIX )KU3HEHHBIX YCIIOBUSX;
00ecreurnBaOT BO3MOKHOCTh YCIIEUTHOIO 00y4YEHHUs Ha CIIEAYIOIEM YPOBHE
oOpa3oBaHUs.



K koHI1ty oOyueHnus ¢ 8 kiracce y odydaronierocs OyayT cqpopMUpOBaHbI
CJIETYIONTUE TIPEIMETHBIE Pe3yJIbTaThl H3yUYCHHUSI XUMUU Ha yTITyOJEHHBIM YPOBHE:

pacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKHUX IMOHSATHI: aTOM, MOJIEKYJIa,
XUMHYECKUN DJIEMEHT, METaJlI, HEMETAJI, aJUTOTPOTIHSI, TPOCTOE BEIIECTBO,
CJI0)KHOE BEIIECTBO, CMECh (OTHOPOIHAS U HEOTHOPO IHAS ), BATICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAs ¥ MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas J0JII XUMUYECKOTO JIEMEHTa B COSTUHEHUH,
MOJISIpHBIN 00BEM, OTHOCUTENBHAS TUIOTHOCTH Ta30B, OKCHI, KUCIIOTa, OCHOBAHUE,
coJib, aM(OTEPHBINA OKCH, aM(POTEPHBIN THIPOKCHU, XUMUYECKAS PEAKIIHS,
KJIacCU(DUKAIUS PEaKIIUN: PEaKIIMA COSAMHEHUS, PEAKITUU PA3JI0KEHUS, PEaKITUU
3aMeIIeHHs], pEaKiuu 0OMeHa, K30~ ¥ SHJOTEPMHUUECKHIE PEaKIuu; TETIOBOU

s dexT peakiuu; a1po aToma, JIEKTPOHHBINA CIION aToMa, aTOMHas OpOUTAIb,
paanyc aToMa, XMMHUYECKasl CBS3b, MOJISIPHASI ¥ HETIOJISIPHAS KOBAJICHTHAS CBS3b,
WOHHAs CBs3b, HOH, KATHOH, aHUOH, PaCTBOP, MAacCOBAas JOJIs BEIIESCTBA
(MporieHTHAs KOHIIEHTpAIIUs) B paCTBOPE, MOJISIpHAs KOHIIEHTPAIIUS BEIICCTBA B
pacTBOpE; IMEKTPOOTPUIIATEIILHOCTD, CTENICHh OKUCIICHUS, OKUCITUTEIH 1
BOCCTAHOBUTEIIH, OKUCIICHHNE M BOCCTAHOBIIEHUE, OKHCITUTEILHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU, METO]I AJICKTPOHHOTO OaaHca;

WJUTKOCTPUPOBATH B3aNMOCBS3b OCHOBHBIX XUMHUYECKUX ITOHATUN U IIPUMEHATD 3TH
IIOHATHS IPYU ONMCAHUY BEILIECTB U UX MPEBPAILCHUMN;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTABJICHHS (POPMYJT BEILIECTB U
YPABHEHUUM XUMUYECKUX PEAKLINM;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb
OKHCJICHHS DJIEMEHTOB B OMHAPHBIX COCTMHEHUAX, PUHAJIJIC)KHOCTD BEIIECTB K
OTIPEJICIICHHOMY KJIaCCy COeAMHEHUM 1o (popmyiaM, BUJIbI XUMUUYECKON CBS3U
(KOBaJIGHTHOW U HOHHOW) B HEOPTaHUYECKUX COETUHEHHUSIX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAcChl BEILIECTB, TOCTOSHCTBA COCTAaBA,
Ilepnognueckoro 3akoHa /[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHON TEOPHH,
3aKOHa ABOTaJpo M €ro CIEACTBUN, IPEACTABICHUN O HAYYHBIX METOIAX
MO3HAHHUSA, B TOM YHCJIE HKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJIaX
MCCJIeIOBAHUSI BEIIECTB M U3YyUCHUS XUMUYECKUX PEaAKIUH;

JEMOHCTPUPOBATh NOHUMAaHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJIO)KEHUS B llepuoanueckon cucreme:



OIKCHIBATh U XapaKTepu30BaTh Ta0IMUHyI0 popMmy [lepuonndeckoii cuctemMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3jINyaTh IMOHATHA «IJIABHAsI moArpynna (A-rpymnma)» u
«mobounas noarpymma (b-rpymnmna)», «Manbie nepuoab U «O0NbIINE TEPUOIBIY;

COOTHOCUTH 0003HAUYEHUSI, KOTOpbIe UMetoTCsl B Tabnuile «llepuonnueckas
CHCTEMA XMMHUYECKUX 3JIeMeHTOB [[. V1. MennaeneeBay, ¢ YMCIOBBIMU
XapaKTePUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsil
sqipa, o011ee YMCII0 SJIEKTPOHOB M paclpe/iesIeHUe UX IO JICKTPOHHBIM CJIOSM);

OOBSICHATH CBSI3b MOJIOXKEHUS deMeHTa B [leproaudeckoit cucreme ¢
pacrpeneseHueM JIEKTPOHOB 0 YHEPTETUYECKUM YPOBHSM, IIOIYPOBHIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

KJIACCU(DUIIMPOBATH XUMUYECKUE IIEMEHTbHI, HEOPraHUYECKUE BEUIECTBA,
XUMHUYECKHE peaKuu (TI0 YUCITY U COCTABY YUACTBYIOIIMX B PEAKIIMH BEIIECTB, 110
TerioBoMy 3G dexTy);

XapaKTeprU30BaTh (OMUCHIBATh) (PU3NUECKUE U XMMUYECKUE CBONCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB: KUCIOPO/Ia, BOJOPO/Ia, BOJBI, OOIINE XMMUYECKUE CBONCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHUM U COJIEH, TCHETUYECKYIO CBSI3b MEXIY HUMHU,
MOJITBEPIK/1ast PUMEPAMHU MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

OIMMCBIBATH POJIb KHCJIOPOJa, BOAOPOAd U BOJbI B IPUPOAHBIX MMPOLCCCaX, B
JKMBBIX OpraHu3Max, UX MPUMCHCHUC B PA3JIMYHBIX OTPACIIAX IIPOMBIIIIICHHOCTH,
BO3MOKHOC HCITIOJIb30BAHHNEC B COBPEMCHHBIX TCXHOJOTHUAX]

OOBSCHSATH U MMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHMS, BOBMOXKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUHN B Pa3IMUHBIX
YCIIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAacChl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0 XUMHUYECKOIO DJIEMEHTA B COEAMHEHNH,
MacCOBYIO JOJIF0 XUMUYECKOT0 AJIEMEHTa 1o (OpMYyJIe€ COEIMHEHUS, HAXOIUTh
npocTenyo (opMysy BElIeCTBa 0 MaCCOBBIM WIIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JOJIIO BEHUIECTBA B PACTBOPE, MOJIIPHYIO KOHLIEHTPALIUIO BEILIECTBA B
pacTBOpe, IPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEAKIINY;

MIPUMEHSITH OCHOBHBIE OTIEPAIIUU MBICITUTEILHOM JAEATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3aI1I0, KIacCH(UKAIINIO, BBISIBICHUE
MPUINHHO-CJICICTBEHHBIX CBS3EH — JIJI H3yYCHHS CBOKCTB BEIIECTB
XUMHUYECKUX PEaKIINil, €CTECTBEHHO-HAYYHBIE METO bl TIO3HAHUS — HAOJI0IeHNE,



U3MEPEHUE, MOACIUPOBAHUE, FIKCIIEPUMEHT (pealbHbIA U MBICJIEHHBIN) — NS
OCBOCHHMSI Y4EOHOTO COJICP>KaHNUS,

pPacKpbIBaTh CYITHOCTH MPOIECCOB OKUCIICHUS M BOCCTAHOBIICHUS, COCTABIISITh
YpaBHEHUS TIPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI (METOIOM
AJIIEKTPOHHOTO OanaHca);

YCTaHABIIMBATh CBS3H MEXIY pPeajbHO HAOII0IaeMbIMA XUMHUYECKHUMH SIBIICHUSIMU
U TIPOLIeCCaMU, TPOUCXOISIIIIUMUA B MAKPO- U MUKPOMUPE, OOBSICHITH TPUUNHBI
MHOT000pa3usi BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU JPYTUX
y4eOHBIX MPEIMETOB,;

coOr01aTh IpaBuiIa 0e30MmacHoi padoThl B 1a00OPAaTOPUHU MTPU UCTIOIB30BAHUU
XUMHYECKOH MOCy Il 1 000pyAOBaHNs, a TAKXKE MpaBHIia O0OpaIeHus C
BEIIECTBAMH B COOTBETCTBUHN C HHCTPYKITMSIMH BBIITOJIHEHUS JTA0OPATOPHBIX
OMBITOB ¥ MPAKTUYECKUX PA0OT M0 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (BOAOPOAA U KUCIIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C ONPEACICHHOM
MacCOBOM JI0J1el paCTBOPEHHOT'O BEILIECTBA, PEIICHHUIO IKCIIEPUMEHTAIBHBIX 33124
110 TeMe «OCHOBHBIE KJIACChl HEOPIAHUYECKUX COEAUHEHUNY;

JIEMOHCTPUPOBATH BJIAICHUE OCHOBAMU XUMHUUYECKON I'PaMOTHOCTH, BKIIOUYAIOMIEH
yMEHUSI 0€3011aCHOTO OOPAIICHHSI C BEIECTBAMH, HCTIOJIb3YEMBIMU B
MOBCEIHEBHOM KU3HU, a TAKKE 3HAHUE TTPABUJI TOBEJICHUS B LIETSAX COEpEeKEHUs
3I0POBbS U OKPYIKAIOIIEH CPEBI.

K konIty oOyuenus ¢ 9 knacce y odyuaronierocs OyayT copMUpOBaHbI
CJICTYIONIUE TIPEIMETHBIC Pe3yJIbTaThl H3yYCHHUSI XUMUHU Ha yTiIyOJEHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHIA: XUMHUYECKHIA AJICMEHT,
aTOM, MOJICKYJIa, HOH, KATHOH, aHWOH, 3JICKTPOOTPHUIIATEIIbHOCTD, CTETICHb
OKHCIICHUS, XHMUYIECKas peaKIHs, TETUIOBOH 3 PEeKT peakinuu, MOJIb, MOJISIPHBIH
00BEM, pacTBOp;

ANEKTPOIUTHI, HEANEKTPOIUTHIL, FNEKTPOIUTHUECKAS JUCCOLMALIMS, PEAKLINH
MOHHOTO 00OMEHa, THJIPOJIN3 COJei, 00paTUMble U HEOOpATUMBbIE PEAKIIHH,
OKHUCJIMTENIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJIEHUE U BOCCTAHOBJIEHUE, AIEKTPOIJIN3, aJUIOTPOIHS, aM(pPOTEPHOCTD,
XMUMHYECKas CBA3b (KOBAJICHTHAsI, NOHHASI, METAJNINYECKas ), MEKMOJIEKYJIIPHBIE
B3aMMOJEeNCcTBUS (BOAOPOHAS CBs3b, CHIIbI BaH-nep-Baanbca), KOMILIEKCHbIE
COEIMHEHMSI, KPUCTAITINYECKHE PEIIETKU (IPUMUTUBHAs KyOnueckas, 00bEMHO-
LIEHTPUPOBAaHHAs KyOHuecKas, rpaHellEeHTpUPOBaHHAsl KyOruecKkas,
reKcaroHajibHas JIOTHOYNAKOBAaHHAs ), KOPPO3HsI METAJIJIOB, CILIABBI; CKOPOCTh



XMMUYECKOW pEaKIiM, KaTalln3, XUMUYECKOE PaBHOBECHUE, JIIEMEHTHI XUMUYECKOU
TEPMOJUHAMHUKH KaK OJJHOM U3 TEOpETUUECKUX OCHOB xumuu; [1/1K;

WJUTKOCTPUPOBATH B3aNUMOCBS3b OCHOBHBIX XUMHUYECKUX MTOHATUN U IPUMEHSATD 3TH
MTOHATHS MIPYU ONHCAHUY BEILIECTB U UX MPEBPAILCHUM;

UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTABJICHHS (POPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONPEAENATh BAJICHTHOCTD U CTENIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COEIVMHEHUSAX PA3JIMYHOTO COCTAaBa, MPUHAJIEAKHOCTh BEIIECTB K ONPEACICHHOMY
KJIACCY COCIUHEHUN TT0 (JopMyIIaM, BUIBl XUMHUYECKOU CBSI3M (KOBAJICHTHOM,
MOHHOM, METaJUTMYECKON) B HEOPTAHMYECKUX COETUHEHUSIX, 3apsii HOHA 110
XUMUYECKOUN (hopmyJie, XapakTep Cpebl B BOJHBIX PACTBOPaX HEOPraHUYECKUX
COCMHEHUH, TUMl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIcH [leprnoanueckoro 3akona /. 1. Menzaeneesa u
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE:

OIMMMCHIBATH U XapaKTEpHU30BaTh TabMuuHy0 dhopmy [lepronnyueckoit cucTemMsl
XUMHYECKHUX 3JIEMEHTOB: Pa3JINuaTh NOHATUS «A-rpynmna» u «b-rpymnma», «manbie
MEPUOABD» U «OOJBIINE TEPUOABDY;

OOBSCHATH CBS3b MOJOXKEHUS neMeHTa B [leproauyeckoil cucreme ¢
pacnpeieIEHUEM AIIEKTPOHOB MO SHEPreTUUECKUM YPOBHSM, MOJAYPOBHIM U
OpOUTANISIM aTOMOB TEPBBIX YETHIPEX MEPUOIOB;

BBIJICNIATH OOIIHME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUN (KHUCIOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
OKCHUJIOB U TUJPOKCUIOB) B MpeJeiax MaJlblX IEPUOIOB U IIIaBHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIEKTPOIUTHUECKON Tucconuanuu, 3akona ['ecca u
€ro CJIEJICTBHI, 3aKOHA IEUCTBYIOIIHNX MACC, 3aKOHOMEPHOCTEN U3MEHEHUS
CKOPOCTH XMMHUYECKOU PeaKIuu, HAIIPABJICHUS CMEIIEHUS XUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMYHbBIX (HaKTOPOB;

KJIaCCU(DUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTRA,
XUMHUYECKHE PEaKInu (TI0 YUCITY U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110
TerioBoMy 3G (}EKTy, 1Mo arperaTHOMY COCTOSIHUIO PEareHTOB, 110 U3MEHEHHUIO
CTETICHEH OKUCJICHHSI XUMUYECKHUX JIEMEHTOB, 10 OOPaTUMOCTH, 10 YYACTHIO
KaTaJIn3aTopa);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMHUECKHE CBOMCTBA BEIIECTB PA3THMUHBIX
KJIACCOB HEOPTaHUYECKUX COCAUHECHUH, ITOATBEPKAAS TO ONMCAHUE ITPUMEPAMHU
MOJIEKYJISIPHBIX 1 HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS: AJICKTPOJIMTUUECKON TUCCOIUALIMY KUCIIOT, IIeJI0YeH U
COJICH; TIOJIHBIE U COKpAIIIEHHbIE YPABHEHUS PEAKIIUi HOHHOTO OOMEHA; PeaKInii,
MOATBEPKAAIONINX CYIIIECTBOBAHUE T€HETUUYECKOM CBSI3U MEXK]y BEIlleCTBAMU
Pa3TUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh MPOLIECCOB TUIPOJIA3a COJIEN MOCPEICTBOM COCTABJICHUS
KPaTKUX MOHHBIX U MOJIEKYJISIPHBIX YPAaBHEHUH peakiivii, CyIHOCTh
OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOTO OaJlaHCca dTUX PEaKITHii;

MPEJICKA3bIBATh XAPAKTEP CPEIbl B BOJHBIX PACTBOpPAX COJIEH;

XapaKTepu30BaTh (OMUCHIBAThH) GU3HUECKIE U XUMUYECKUE CBOMCTBA MPOCTHIX
BeIEeCTB (KUCIOPO/I, 030H, TpaduT, aMas, KpeMHuM, 6op, azot, hocdop, cepa,
XJIOpP, HATPHH, KaJduii, MAarHuM, KaJblUi, ATFOMUHUH, )KEJIE30, ME/b, [IUHK,
cepeOpo) 1 00pa30BaHHBIX MU CIIOKHBIX BEIIECTB, B TOM YUCIIE UX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPO, CEPOBOOPO/, okcubl yraepoaa (1L, IV),
kpemuus (IV), azora (I, 11, 111, IV, V) u dpocdopa (111, V), ceps (IV, VI),
CEpHHCTasl, cepHas, a30THas, GochopHasi, yrojabHas, KpEMHUEBAsI KUCIIOTHI,
OKCHUJIbI ¥ TUAPOKCHUIbI MeTAIIOB [A—ITA-rpynn, antomunusi, meau (II), nunka,
xenesa (11 u I01));

MOSICHATH COCTaB, OT/ICJIbHBIC CIIOCOOBI MOJYYEHUSI U CBOMCTBA CIIOKHBIX BEIIECTB
(kuciopoacoaepKaime KUCI0Thl XJI0Opa, a30TUCTast, OOpHAasi, YKCyCHasi KUCIOThI U
ux coiu, ragorenuasl kpemuus (1V) u docdopa (Il u V), okcun u ruapoxcu
xpoma (III), nepmanranar kanus;

OIIMCBIBATb POJIb Ba)KHEHUIINX N3ydaCMbIX BCUICCTB B IIPHUPOJHBIX IIPOLCCCAX,
BJIMSTHUC HA KUBBIC OPTraHU3MbI, IPUMCHCHNC B PA3JIMYHBIX OTPACIIAX S9KOHOMMUKH,
HCIIOJIB30BaHUC JJIA CO3AaHUsI COBPEMCHHBIX MATCPHAJIOB U TGXHOHOFHﬁ;

MIPOBOJIUTH PEAKIINH, TIOATBEPIKIAIONTIE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABAThH OMBITHBIM ITyTEM COJCPIKAIUECS B BOJHBIX PACTBOpax
WOHBI: XJIOPUA-, OpoMU-, HOTUI-, CyIbdaT-, pocdar-, kapOoHAT-, CHIIMKAT-,
CyIbQUT-, CyTb(UI-, HATPAT- 1 HUTPUT-UOHBI, TUIPOKCUI-HOHBI, KATHOHBI
aMMOHMUSI, MarHMsl, KaJIbIIHs, ATFOMUHUS, Kelne3a (2+) u xkenesa (3+), menu (2+),
IIUHKA,;



OOBSICHATH U IIPOrHO3HUPOBATH CBOMCTBA Ba)KHEHUIIINX HN3y4aCMbIX BCIICCTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHU:A, IPUMCHCHHC BCIICCTB B 3aBUCUMOCTHU OT
nux CBOﬁCTB, BO3MOKHOCTB IIPOTCKAHNA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX
YCJIIOBUAX Ha OCHOBE PACCMOTPCHHBIX 3JICMCHTOB XUMHUYECKON KUHETUKH U
TCPMOANHAMUKU

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaCChI BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 AJIeMEeHTa 1o (opMyJie COeTMHEHUSI, MACCOBYIO
JIOJIIO BELIECTBA B PACTBOPE, MOJIBHYIO JOJIK0 XUMUYECKOTO JIEMEHTA B
COEIMHEHUH, MOJIIPHYI0 KOHIICHTPALIMIO BEIIECTBA B PACTBOPE, HAXOAUTH
MpocTenIyro (OpMyITy BEIIECTBa MO0 MACCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJIUTH PACYETHI IO YPABHEHUSIM XUMUYECKUX PEAKIIUN C YUETOM HEJOCTAaTKa
OJIHOTO U3 PEArE€HTOB, MPAKTUYECKOT0 BBIXOJA MPOAYKTA, 3HAYEHUS TETIIOBOTO
addexTa peakiuu, ONpeaesIaTh COCTaB CMECEH;

coO01aTh IpaBuiIa 0e30MmacHoi padoThl B 1a00OpAaTOPUHU MPHU UCTIOIB30BAHUU
XUMHYECKOH MOCY Il 1 000pyAOBaHNUs, a TAKXKE MpaBUIia OOpaIIEHUs C
BEIIIECTBAMH B COOTBETCTBUU C HHCTPYKITMSIMH BBITTOJIHEHUS JTA0OPATOPHBIX
OIBITOB M MPAKTUYECKUX PadOT MO MOIYYECHUIO U COOUPaHHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M yIIEKHCIIOro Ta3a) U PEIIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1a4
110 TeMaM Kypca, IPEeCTaBIIATh PE3yJIbTaThl IKCIIEPUMEHTA B (hOpMeE BBIBOJIOB,
JI0Ka3aTeNIbCTB, TpauKOB, TAOJIUI] U BBISBIIATH SMIINPUUECKHE 3aKOHOMEPHOCTH;

MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN AESITEILHOCTH (aHATU3 U CUHTES,
CpaBHEHME, 0000IIEeHNE, CUCTEMATH3ALINIO, BBISIBICHUE TPUUYMHHO-CIIEICTBEHHBIX
CBSI3€li) MIPU U3YUYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUi, BIIaJIETh
€CTEeCTBEHHO-HAYUYHBIMU METO/IaMH TO03HaHUs (HaOII0eHUE, U3MEPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PeanbHbIA U MBICIICHHBIN );

MIPUMEHSITh TTpaBUiia 0€30MMacHOro oOpaIieHus ¢ BEIIECTBAMH, UCIIOJIb3YEMBIMHU B
MMOBCEIHEBHOM KU3HM, MPaBUIIa MIOBEACHUS B MEJISIX COEPEKEHUS 37I0POBhS U
OKpYXaroliei MpUPOIHON Cpeibl, TIOHUMATh Bpel (OMaCHOCTh) BO3/ICHCTBUS HA
JKUBBIC OPTaHU3MBI OIIPEACIICHHBIX BEIIECTB, MOSCHATh Ha IPUMEpax CrIoCOObI
YMEHBIICHUS U NMPEIOTBPALIEHUS] UX BPEIHOTO BO3JACHUCTBUS, 3HAYCHHUE KUPOB,
0€JIKOB, YTII€BOJIOB JUIsl OpraHrW3Ma YEJIOBEKa;

MCIIOJIb30BaTh MOJyYEHHbIE IPEICTABICHUS O chepaxX MPoPecCHOHATbHON
NeSITeIbHOCTH, CBS3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTUSMHU, KaK OCHOBY
JUTS Ipo(hecCHOHATbHOM OPUEHTAIIMH | JIJIsl OCO3HAHHOTO BEIOOpA XUMHUH KaK
npoUILHOTO PeMeTa PY MPOIOJIKEHUN 00YUYEeHUS Ha YPOBHE CPEIIHETO
oO1rero oOpa3oBaHus;



y4acTBOBAaTh BO BHEYPOUYHON MPOEKTHO-UCCIIEA0BATEILCKON NEATEIbHOCTH
XUMHUYECKON ¥ XUMUKO-IKOJIOTHIECKON HANIPABICHHOCTH, IPHUOOPECTH OIBIT
MIPOBEICHUS YICOHBIX HCCIICIOBAHUH B YCIOBUSX 00pa30BaTEIbHBIX OpraHUu3aIlHii,
a TaK)Ke OpraHu3anuil (IEHTPOB) AOMOTHUTEILHOIO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

No

Haumenosanue paznenos

KonnuecTBO 4acoB

OnexkTpoHHbIE (ITUGPOBHIEC)

/1 U TEM IIPOrPaMMBbI Beero KonTposbHbre IpakTudeckue oOpa3oBaTebHbIE PECYPCHI
paboThI paboThI
Paznen 1. IlepBoHavyanbHbIe XMMUYECKHE IOHSATHSA
XuMHsL — BaKHast
1 00J1aCTh €CTECTBO3HAHUS 10 ) bubmmoreka [JOK
' U TIPAKTHYECKOM https://m.edsoo.ru/7f41837¢
NESITETHHOCTH YEIOBEKa
BeriectBa 1 xuMmuyeckue bubmmoreka IJOK
1.2 28 1
peaKuuu https://m.edsoo.ru/7f41837¢
Hroro no pazpeny 38

Paszpnes 2. BaxkHeiiune npeacTaBUTe/IM HEOPraHMYeCKUX BellecTB

2.1

Bosnyx. [lonsatue o razax.
Kucnopoa. Oxcuasl

19

bubmmoreka IIOK
https://m.edsoo.ru/7f41837¢c

2.2

Bonopon. Ilonsarue o
KHCIIOTaX U COJIAX

bubmmoreka IIOK
https://m.edsoo.ru/71f41837¢c




)3 Bona. PactBopsl. 18 bu6mmoreka IJOK
' [TousiTe 060 OCHOBAHUAX https://m.edsoo.ru/71f41837¢
OCHOBHBIE KJIaCCHI bu6nanoreka I{OK
2.4 HEOPraHUYECKUX 16 https://m.edsoo.ru/7f41837¢
COE€IMHEHUN
Uroro no pazneny 61

Pasznea 3. Ilepuoauveckuii 3akoH u Ilepuognueckasi cucrema xumudeckux djiemMeHToB JI. U. Menaeneesa.

CTpOGHI/Ie aToMoOB. XMMHYecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKInuu

[Tepunoaryueckuii 3aKOH U
[lepnoanueckas cucrema

but6moreka [JOK
https://m.edsoo.ru/71f41837¢c

3.1 XUMHYECKHUX JIEMEHTOB 18
. . Mennaeneena.
Crpoenue aroma
XuMH4YECKasi CBSI3b. bubmmoreka IIOK
19 OKHCIUTEHHO- 16 https://m.edsoo.ru/7f41837¢
' BOCCTAHOBUTEJILHEIE
peakiuu
Uroro no pazneny 34
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME




9 KJIACC

KonuuecTBO 4acos DNeKTPOHHBIC
Ne /i HanmeHnoBaHue pa3aenoB U TeM (uudpoBbIe)
) IPOrPaMMbI Bcero Konrposehpie | [IpaxTiieckue obpa3zoBareabHbIE
paboThI paboThI pecypebl
Paznes 1. BemecTBO M XUMHYECKAS peaKus
[ToBTOpEeHnue u yriyOieHne 3HaHUN O bubmmorexa [TOK
1.1 P yHy 5 https://m.edsoo.ru/7f41
BEIIECTBE
837c¢c
OcHOBHBIE 3aKOHOMEPHOCTH bubmorexa HOK
1.2 P . 9 1 1 https://m.edsoo.ru/7{41
POTEKAHUSI XUMHUYCCKUX PEaKITUit
837¢c
DIEKTPOIUTHYECKAS TUCCOLIAALINAS bubmorexa HOK
13 P AHCCONMALITE 12 | 2 https://m.edsoo.ru/7f41
XHWMHUYECKHE PEaKIMH B pacTBOpax
837c¢c
Hroro o pazneny 26
Pa3nen 2. HemeTa/JIBI M X CO€ITMHEHHUS
51 OO6m1as XapaKTepUCTHKA XUMUYECKUX 9 { bubmorexa IIOK
' snemedToB VIIA-rpymmbl. ['anoreHs https://m.edsoo.ru/7f41
837¢c




OO61mast xapakTepuCTUKa XUMUYECKUX bubmmnoreka [{OK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 9 https://m.edsoo.ru/7f41
COEIUHEHUSA 837¢c
OO6m1as xapaKTepUCTUKA XUMUUYECKUX bubmmoreka [JOK
2.3 anemeHToB VA-rpymnibl. A3ort, dochop | 11 https://m.edsoo.ru/7f41
U UX COEIUHECHUSI 837¢c
OO6m1as xapaKTepUCTUKa XUMUUYECKUX bubmuoreka [JOK
2.4 anemeHnToB [VA-rpynmnsl. Yraepon u 12 https://m.edsoo.ru/7f41
KpEMHUM, uX coeauHeHus. bop 837¢
Uroro no pazneny 40
Paznen 3. Merasibl U MX COeTUHEHUS
bu6nmmoreka I{JOK
3.1 OO6mue cBoiicTBa METAJIJIOB 7 https://m.edsoo.ru/7{41
837¢
BaxHeime MeTamibl 1 UX Bubmorexa HOK
3.2 16 https://m.edsoo.ru/7f41
COEMHEHUS
837¢
Uroro no pazneny 23
Pa3znen 4. Xumus v OKpyskamomas cpeia
4.1 BemecTBa n MaTepuaisl B )KU3HU 3 bubmoreka [JOK

yenoBeka. OCHOBBI KOJIOTHYSCKOM

https://m.edsoo.ru/7f41




rPaMOTHOCTH

837¢

Uroro no pazneny

Pa3zgea 5. O0001mene 3 HAHUA

IToBTOpeHue u 0000IICHNE 3HAHUI
5.1 OCHOBHBIX pa3fieioB KypcoB 8—9
KJIaCCOB

bu6mmoreka I{JOK
https://m.edsoo.ru/7f41

837¢

Hroro o pazneny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
I[TPOITPAMME

102

11




ITIOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KonuuectBo yacoB DIIEeKTPOHHBIC
Ne G poBbIe
w/m Tema ypoka Beero Kontposnsnsbie | [IpakTnueckue 0Gpa3soBaTeIbHbIC
paboTHI paboThI pecypesl
IIpenmet xumun. Poiab XUMUHU B KU3HU bubmmorexa OK
1 ped ' 1 https://m.edsoo.ru/7f41
YyeJjI0BeKa
837¢
[Tousitre 00 UCTOPUU BO3SHUKHOBEHUS U bubmorexa LOK
2 P 1 https://m.edsoo.ru/7141
pPa3BUTHUSI XUMHUHU. XUMHUSI B CUCTEME HAYK
837c¢c
Tena n BemecTBa. duznueckne U XUMUUYECKHUE bubmorexa HOK
3 . H ' 1 https://m.edsoo.ru/7f41
CBOICTBA BEIIECTB
837¢c
bu6mnorexa IJOK
4 dusnueckne U XUMUYECKUE SIBJIEHUS 1 https://m.edsoo.ru/7141
837¢




[loHATHE O TEOPETUUECKUX METOAX TTO3HAHUS bubmmoreka [IOK
5 B €CTECTBEHHBIX HayKax. MICTOUHUKH https://m.edsoo.ru/7f41
XUMUYECKOU nHpOpMaIuu 837¢
IIpencraBieHus 0 HAyYHOM IIO3HAHUU Ha bubmmoreka [{OK
AMITUPUYECKOM YPOBHE: HAOJIIO/ICHNUE, https://m.edsoo.ru/7f41
6 U3MEpEeHUe, HIKCIIEPUMEHT, MOJIETTUPOBAHHUE. 837¢
[Tonsitue o MeTogax paboThl C XUMUYECKUMHU
BemecTBamMu. O0OpyA0BaHHUE MIKOJIBLHOMN
XUMHUYECKOH J1abopaTtopuu
[Tpaktuueckas padota Ne 1 o Teme "IIpaBuiia bubmuoreka [JOK
7 paboThI B 1abopaTOpuM ¥ MPUEMBI OOpaIiCHUS https://m.edsoo.ru/7f41
c J1abopaTOpHBIM 000pyI0BaHUEM" 837¢
bu6mnorexa IJOK
8 UucTele BelecTBa U CMECU https://m.edsoo.ru/7f41
837c
bu6mnorexa IJOK
9 CnocoOnI pazaeneHus: cMeceit https://m.edsoo.ru/7141
837c
[Tpaktuueckas padora Ne 2 1o Teme bubmmorexa [JOK
10 "Paznenenue cMmecelt (Ha mpuMepe OYUCTKU https://m.edsoo.ru/7141
NOBapeHHOU coun)" 837¢
11 ATOMBI U MOJIEKYJIBI bubmmorexa [JOK




https://m.edsoo.ru/7141

837¢

bu6mnoreka IJOK
12 XUMHUYECKUE DJIEMEHTbI https://m.edsoo.ru/7f41
837¢
bubnuoreka IJOK
13 [IpocThie U CIIOKHBIE BELIECTBA https://m.edsoo.ru/7f41
837¢
BemiecTBa MOJIEKYISPHOTO H Bubmmorexa OK
14 H YIp https://m.edsoo.ru/7f41
HEMOJIEKYJIIPHOTO CTPOCHUS
837¢
Xumuueckas popmyia. BaneHTHOCTb aTOMOB bubmiotexa LIOK
15 pMyIa. https://m.edsoo.ru/7f41
XUMHYECKHUX 3JIEMCHTOB
837¢
bubnmoreka IJOK
16 3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB https://m.edsoo.ru/7f41
837c¢
OmnpeneneHue BaIGHTHOCTH aTOMOB TI0 bubmmorexa OK
17 e . https://m.edsoo.ru/7f41
dbopmyiiam OMHAPHBIX COCTMHEHUN
837¢
18 OTHOcHUTEIbHAs aTOMHAs Macca. bubnuoteka [JOK
OTHOCHUTEIBHASI MOJICKYJISIpPHASI Macca https://m.edsoo.ru/7{41




837¢

Brruncnenrst OTHOCUTEIbHON MOJIEKYJIIPHOU bubmmorexa [JOK
19 Macchl BEILIECTB, MOJISIPHOM MacChl, MacChI https://m.edsoo.ru/7f41
BEIIIECTB M KOJINYECTBA BEIIECTBA 837c¢c
MaccoBast 110 €CKOTI'0 DJIEMEHTA bubmmorexa [IOK
Basl IOJISI XUMHUUYECKOTO DJIEMEHTA B
20 https://m.edsoo.ru/7{41
COEINHEHNU
837¢
B clie accoBOM /10 €CKOro bubmmorexa [TOK
BIYUCIIEHUS M BOM JTOJIA XUMHAY r
21 https://m.edsoo.ru/7{41
arieMeHTa 110 (hOpMYJIe COCTUHEHUS
837¢c
Haxoxxaenue npocreiinieit popmyJibi bubmmorexa OK
22 P pMY https://m.edsoo.ru/7141
BEIIECTBA 10 MACCOBLIM JIOJISIM DJIEMEHTOB 837
B clie octeimieit o emiecTBa bubmmorexa [IOK
BIYHUCIIEHUS IIPOCTENIIIEN MYVJIbI BEIIECTB
23 P pMY https://m.edsoo.ru/7{41
10 MaCCOBEIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB 837c
bu6mnorexa IJOK
24 KomnuuectBo BemectBa. Moiib https://m.edsoo.ru/7{41
837¢c
)5 B3anmocBsI3b KOIMYECTBA, MACChl U YUCIIa bu6mnoreka IJOK
CTPYKTYPHBIX €AMHUI] BEIIECTBA https://m.edsoo.ru/7f41




837¢

bu6mmoreka IJOK
26 MossipHas Macca CMECH BEIlIECTB https://m.edsoo.ru/7f41
837¢
MoabHas 10 XUMAYECKOTO DJIEMEHTA B bubmorexa HOK
27 A https://m.edsoo.ru/7{41
COEINHEHNN
837c¢c
Haxoxxaenue mpocreiimieit opmyJibl Bubnmorexa [IOK
28 g P pMY https://m.edsoo.ru/7141
BEIIECTBA 10 MOJIBHBIM JIOJIAM DJIIEMEHTOB
837c¢c
XUMHUYECKHUE SIBJICHUS. XUMHUUECKasI PEaKIUs bubmorexa LOK
29 i o8 HDHHAKI ' pearh https://m.edsoo.ru/7141
P 837¢
bu6mnorexa IJOK
30 3aK0oH COXpaHEHUSI MaCcChl BEIIECTB https://m.edsoo.ru/7141
837c¢c
bu6mnorexa IJOK
ATOMHO-MOJIEKYJIsipHas Teopus. JKu3up u
31 https://m.edsoo.ru/7141
nesreapHocTh M. B. JIomoHOCOBa
837c¢c
32 | Xumuyeckue ypaBHEHHS bubmiorexa [IOK

https://m.edsoo.ru/7f41




837¢

bu6mmoreka IJOK
33 TUIbl XUMUYECKUX peaKuid https://m.edsoo.ru/7{41
837c
Pacuérpl mo XuMU4YECKUM ypPaBHEHUSAM bubmuoreka [{OK
34 KOJIMYECTBA M MACChI UCXOJIHBIX BEIECTB MIIH https://m.edsoo.ru/7141
MIPOAYKTOB peakiuu 837¢
Brruuciienus o ypaBHEHUSIM XUMUYECKOU bubmuoreka [JOK
35 peaKIy: KOJIMUeCTBa BElIeCTBa, MACChI 1O https://m.edsoo.ru/7141
M3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE 837c
peareHTOB WUJIX MPOJTYKTOB PEAKIIUH
Brerunciienus 1o ypaBHEeHUSAM XUMUYECKOU bubmuoreka [JOK
16 peaKIy: KOJIMUeCTBa BEIIeCTBa, MACCHI 1O https://m.edsoo.ru/7141
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE 837¢
peareHTOB WUJIU IIPOJTYKTOB PEAKIIUH
bubnmmoreka IJOK
37 O000111eH1E ¥ cUCTEMATU3AIIUA 3HAHUN https://m.edsoo.ru/7141
837¢
18 KonTponbshas padora Ne 1 o reme "Bemecta
Y XMMHYECKHUE peakuu"
39 | Bosmyx — cMmech ra3os. [lonsrue o rasax. bubmorexa [OK

https://m.edsoo.ru/7f41




837¢

bu6mmoreka IJOK
40 3akoH ABorajipo. MoJisspHbIi 00bEM ra30B https://m.edsoo.ru/7f41
837¢
Brruncienus 00b€Ma, KOJIMYECTBA BEIIECTBA bu6mnorexa IJOK
41 rasa o U3BE€CTHOMY €0 KOJIUYECTBY https://m.edsoo.ru/7f41
BEIIIECTBA, 00BEMY 837c¢c
bu6mnorexa IJOK
42 OtHOCHUTEIbHAS INIOTHOCTH Ta30B https://m.edsoo.ru/7f41
837¢
bu6mnoreka IJOK
43 BrruncieHust OTHOCUTEILHON INIOTHOCTH I'a30B https://m.edsoo.ru/7141
837¢
OrnpeneneHue OTHOCUTEIBHON MOJICKYJISIPHOM bubmoreka I{OK
44 MaccChl Ta3000pa3HOTO BEIIECTBA 110 U3BECTHOM https://m.edsoo.ru/7141
OTHOCHUTEIbHON MIOTHOCTH 837¢
Brruncienrst OTHOCUTEIbHON MOJIEKYJIIPHOU bubmmorexa [JOK
45 MaccChl Ta3a 1o U3BECTHOM OTHOCHUTEIBHOM https://m.edsoo.ru/7141
IUIOTHOCTH 837¢
46 OOBEMHBIE OTHOIIICHHS Ta30B MPH bubnmmoreka I{JOK
XUMHYECKUX PEAKIIHIX https://m.edsoo.ru/7f41




837¢

Berauciiennst 00bEMOB ra30B 10 YPaBHEHHUIO bubmiorexa LHOK
47 - b https://m.edsoo.ru/7f41
XUMHUYECKON peaKIuu
837¢
bu6manoreka IJOK
48 Kucnopon — 351eMeHT U TpoCcToe BEUIECTBO https://m.edsoo.ru/7f41
837¢
bu6mnorexa IJOK
49 Oxcuabl https://m.edsoo.ru/7141
837¢
CriocoObI OJTydeHHsI KUCIIOPOIa B bubmiorexa LIOK
50 Y e https://m.edsoo.ru/7f41
71a00paTOPUU U MIPOMBIILICHHOCTH
837¢
[TpakTuueckas padota Ne 3 o Teme bubmuoreka [JOK
51 "[TonydyeHue u cobnpanne KUCIOpoa, https://m.edsoo.ru/7f41
M3y4eHUe ero CBOMCTB" 837¢
bu6mnorexa IJOK
52 KpyroBoport kuciopoaa B npupoje https://m.edsoo.ru/7f41
837¢
O30H — ajtoTponHas MoAUGUKAIUS bubnuoreka [JOK
53
KHCJIOpO/a https://m.edsoo.ru/7141




837¢

TemnoBoit 3 pexT XUMHUIECKOH peaKInH, bubmmoreka [JOK
54 TEPMOXUMHUYECKUE YPABHEHUS, K30~ U https://m.edsoo.ru/7{41
DSHAOTEPMHUYECKHUE PEAKLINN 837c
TormmmBo. Mcrnionb3oBaHue yIiisl U METaHa B Bubmmorexa [IOK
55 ' Y https://m.edsoo.ru/7f41
KaueCcTBE TOIUIMBA. 3arps3HEHUE BO3/TyXa.
837¢
Brruuciienus o ypaBHEHUSIM XUMUYECKOU bubmuoreka [JOK
peaKIu: KOJIMYeCTBa BellecTBa, 00bEMA, https://m.edsoo.ru/7141
56 MaCCBhI 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, 837c
00BEMY, Macce peareHTOB WX MPOTyKTOB
peakiuu
bubnmoreka IJOK
KonrtponbHas padota Ne 2 o teme "Bo3ayx.
57 FHPOVBHAA P T' HOTEM R https://m.edsoo.ru/7f41
Kucnopoa. Oxcujibt
837c
bu6mnoreka IJOK
58 Bonopol — sneMeHT 1 pocToe BEleCTBO https://m.edsoo.ru/7f41
837¢
CriocoOnsI mosTy4eHust BOJ0PO/ia B bubnmorexa [OK
59 Y HOPOA https://m.edsoo.ru/7{41

71a00paTOPUU U MIPOMBIILIEHHOCTH

837¢c




[Tpaktuueckas padora Ne 4 o Teme bubmmoreka [IOK
60 "[Tonydenue u cobupanue BoAOpoa, https://m.edsoo.ru/7f41
M3y4E€HUE €ro CBOMCTB" 837¢
bu6mnorexa IJOK
61 Hcnonw30BaHue BOJIOPO/Ia B KAYECTBE TOILJIMBA https://m.edsoo.ru/7141
837¢
bu6mnorexa IJOK
[Tonsitue o kucnorax u consx. CoctaB KUCIOT
62 . https://m.edsoo.ru/7f41
U coJiet
837c¢
Brruncienust 00b€Ma, KOJIMYECTBA BEIIECTBA bub6manorexa IJOK
63 ra3a 1o U3BE€CTHOMY €ro KOJINYECTBY BEIIECTBA https://m.edsoo.ru/7f41
Wi 00bEMY 837c
Brrancnenust 00bEMOB ra30B 10 ypaBHEHUIO bubmmorexa LIOK
BIYMCIICHUST 0OBEMOB Ta30B T BHCHU
64 . P https://m.edsoo.ru/7f41
XUMHUYECKOUN peaKInu
837¢
Beluncnenus no ypaBHEHUSIM XUMHYECKON bubnunoreka [{OK
peaKkIuu: KOJIMUueCcTBa BellecTBa, 00hEMa, https://m.edsoo.ru/7f41
65 MAaCCBhI IO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, 837¢
00BEMY, Macce peareHTOB WIH MPOIYKTOB
peakiuu
66 dusnueckue cBoiicTea Boabl. Bona B mpupome bubmmorexa [IOK

https://m.edsoo.ru/7141




837¢

AHaU3 U CHHTE3 — METOJIbI H3yUCHUS bubmiorexa LIOK
67 8 Y https://m.edsoo.ru/7{41
COCTaBa BO/JIbI
837¢
bu6manoreka IJOK
68 XUMHUYECKHUE CBOMCTBA BOBI https://m.edsoo.ru/7141
837¢
bu6mnorexa IJOK
69 CocTtaB OCHOBaHUI https://m.edsoo.ru/7141
837¢
bu6mmoreka IJOK
70 PacTtBopbl. PacTBOpUMOCTH BEIIECTB B BOJIE https://m.edsoo.ru/7f41
837¢
Haceimmennbie 1 HEeHaChIIEHHEIE, bu6mnorexa IJOK
71 KOHIICHTPHPOBAHHBIC M pa30aBIecHHbIE https://m.edsoo.ru/7f41
pacTBOPHI 837¢
Croco0Obl BBIpKEHUS KOHIICHTPAITUU bu6mnorexa IJOK
72 PacTBOPOB: MaccoBas JI0JIsl paCTBOPEHHOTO https://m.edsoo.ru/7f41
BEILIECTBA, MOJISIPHASL KOHLICHTPALUs 837¢
[TpakTuueckas padota Ne 5 o Teme bubmuoreka [JOK
73 "[IpuroToBieHne pacCTBOPOB C ONPEAEIEHHON https://m.edsoo.ru/7{41
MAaCCOBOM JI0JIEH paCTBOPEHHOTO 837¢




BemiecTBa.l [purotoBnenre pacTBOpoB €
OIPEICIIEHHON MOJIAPHOM KOHUEHTPALIUEH
pacTBOPEHHOIO BelecTBa"

BrerauciaeHus ¢ UCIOIb30BaHUEM ITOHSATHS Bubnmorexa [IOK
74 https://m.edsoo.ru/7f41
«MaccoBas JI0J1s1 BEIIECTBA B PaCTBOPE»
837¢
Brrunciaenus ¢ UCIOJIb30BaHUEM ITOHSATUS bu6mnorexa IJOK
75 «MOJISIpHAsi KOHLIEHTPALMS paCTBOPEHHOTO https://m.edsoo.ru/7f41
BEILIECTBAY 837¢
Ponb pacTBOpOB B MpHPO/JIEe U )KU3HU YEIOBEKa bubsmorexa OK
76 PacTBEOpOB B TIpHPOX ‘ https:/m.edsoo.ru/7f41
KpyroBopot Boasl B ipupoie
837¢
3arps3HeHre TpUPOIHBIX Bod. OxpaHa u Bubnmorexa [IOK
77 P PHpOA A-xP https://m.edsoo.ru/7f41
OUYUCTKA MIPUPOIHBIX BOJI.
837¢
Bbrunciienust ¢ UCroiab30BaHUEM IpauKOB bubnunoreka [{OK
78 PacTBOPUMOCTH JUIsl pACYETOB PaCTBOPUMOCTH https://m.edsoo.ru/7{41
BEILIECTB 837¢c
BrerauciaeHus ¢ UCIoab30BaHUEM MOHSATHS Bubnmorexa [IOK
79 https://m.edsoo.ru/7f41

«MaAcCCoOBad O0Ji1 BCHICCTBA B paCTBOPCH

837¢




BprunciieHus ¢ MCNOJb30BaAHUEM ITOHSITHS

bu6mnorexa IJOK

80 «MOJIIpHAsI KOHIIEHTpaIUs paCTBOPEHHOTO https://m.edsoo.ru/7f41
BEIIIECTBA» 837¢c
Borunciienust ¢ UCnoiab30BaHUEM rpauKoB bubmmoreka [{OK
81 PacTBOPUMOCTH JIJISI paCYETOB PACTBOPUMOCTH https://m.edsoo.ru/7f41
BEILIECTB 837¢
bu6mnorexa IJOK
82 O000111eH1E ¥ cUCTEMAaTU3aIUA 3HAHUHN https://m.edsoo.ru/7141
837¢
23 KonTposnrsHas padora Ne 3 o reme "Bogopon.
Bopna. PactBopsl. OcHoBanus"
Oxcuppl: cocTaB, Kiaccuukarus Bubmmorexa [IOK
84 ' ’ ’ https://m.edsoo.ru/7f41
TPUBUATILHBIC HA3BAHUS
837c
bu6mnorexa IJOK
85 [TonyueHne U XUMHUYECKHUE CBOMCTBA OKCHUJIOB https://m.edsoo.ru/7141
837¢
[TonsaTHE O TUAPOKCUIAX — OCHOBAHUAX U Bubnmorexa [IOK
86 P https://m.edsoo.ru/7f41
KHCJIOPOJICOJISPKAIIUX KUCTIOTaX
837¢
87 dusnyeckue U XUMHUYECKHE CBOMCTBA KUCIIOT bu6miorexa [OK

https://m.edsoo.ru/7141




837¢

bu6mmoreka IJOK
88 [Tony4yeHne KUcaoT https://m.edsoo.ru/7f41
837¢
bu6manoreka IJOK
&9 Knaccuduxanus ocHoBaHUM https://m.edsoo.ru/7f41
837¢
bu6mnorexa IJOK
90 [[émoun, X CBOMCTBA M CIIOCOOBI TTOTYICHUS https://m.edsoo.ru/7141
837¢
HepacTBoprMbIe OCHOBaHMSI, UX CBOMCTBA U bubmiorexa LIOK
91 pacTEop ’ https://m.edsoo.ru/7f41
CHOCOOBI MOTYYEHUs
837¢
[Tonsarue 06 aMPOTEpHBIX THAPOKCHIAX: bubmuoreka [JOK
92 XUMHUYECKHE CBOMCTBA U TIOJIyUCHHE. https://m.edsoo.ru/7f41
[IpruMeHeHne BaXXKHENIINX OCHOBAHUM 837¢
Comnn: cocras, Knaccu(UKanus, TPUBHAIBHBIE bubamorexa LIOK
93 ' ’ HEL TP https://m.edsoo.ru/7f41
Ha3BaHUS
837c
OU3NYECKUE U XUMUYECKHE CBOMCTBA COJIEH. bubnuoreka [JOK
94 .
[Tonyuenue conei https://m.edsoo.ru/7f41




837¢

bu6mmoreka IJOK
['eHeTnyeckas CBA3b MEXK]y KllacCaMu
95 . https://m.edsoo.ru/7{41
HEOPTraHUYECKUX COCTUHEHUN
837¢c
[TpakTuueckast padota Ne 6. Pemenue bubmuoreka [JOK
96 AKCTICPUMEHTATIBHBIX 3aJ1a4 110 TeME https://m.edsoo.ru/7141
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX 837¢
COCIUHECHUIN»
Breruunciienus o ypaBHEHUSAM XUMHUYECKOU bubmmoreka [IOK
peaKIu: KOJIMYeCTBa BellecTBa, 00bEMA, https://m.edsoo.ru/7{41
97 MAaCCBHI 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, 837c
00BbEMY, Macce peareHTOB Win MPOAYKTOB
peaxknuu
Brruncnenust maccsl POIyKTa PEaKUHU 110 bubmmoreka [IOK
M3BECTHOM Macce OJHOTO U3 UCXOTHBIX https://m.edsoo.ru/7f41
98 BEIIIECTB, B3SITOTO B BUJIE pacTBOPA, 837¢
COJIEpIKaIEro ONPeNeIEHHYI0 MAaCCOBYIO JIOJIIO
PacTBOPEHHOI'O BELIECTBA
99 KonTtponwsnas pabora Ne 4 o reme "OcHOBHBIE
KJIACChl HEOPTAaHUYECKUX COSTMHEHUN"
100 [lepBbie MOMBITKY KJIacCUDUKAITUU bubmmorexa [IOK

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/7141




837¢

bu6mmoreka IJOK
101 | IlonsiTue o rpynmnax CXOJHBIX 3JIEMEHTOB https://m.edsoo.ru/7{41
837c
DneMeHThI, KOTOpbIe 00pa3yroT aMpoTepHBIC bubnioreia LIOK
102 ’ P pasy P https://m.edsoo.ru/7f41
OKCHJIbI ¥l THIPOKCHIBI
837¢
ITepuoauueckuii 3akoH. OTKpPBITHE bubmmorexa OK
103 pHOA ' P https://m.edsoo.ru/7f41
[Teproguyeckoro 3akoHa
837¢
KopoTkonepruoanas v JJIMHHOTIEPUOIHAS bubmmoreka [JOK
104 | bopwmel [leprnonnyaeckoit CUCTEMBI https://m.edsoo.ru/7{41
xumudeckux sneMmenToB .M. MenneneeBa 837¢
bu6mmoreka I{JOK
105 | [lepuobl u rpymIbl https://m.edsoo.ru/7f41
837c
bu6mnorexa IJOK
106 | OcHOBHBIE CBEJIEHHS O CTPOECHUU aTOMOB https://m.edsoo.ru/7141
837¢
107 | CocTaB aTOMHBIX siIEP bubimorexa [IOK

https://m.edsoo.ru/7141




837¢

M30TOmBI KaK pa3HOBUIHOCTH aTOMOB bubmiorexa LIOK
108 P ! https://m.edsoo.ru/7f41
XUMHUYECKOTO DJIEMEHTA
837¢
bu6manoreka IJOK
109 | DnexTpoHsI https://m.edsoo.ru/7f41
837¢
bu6mnorexa IJOK
110 | DnexTpoHHast OpOUTAIH https://m.edsoo.ru/7f41
837¢
DHepreTUUeCcKue YPOBHHU U TIOTyPOBHH aTOMA; bubmiorexa LHOK
| P e 6I/ITaJan P ’ https://m.edsoo.ru/7f41
P EOP 837
DeKTpOHHBIE KOH(DUTYpAIIMH U IJIEKTPOHHO bubmioreia LIOK
112 P Ypalt P https://m.edsoo.ru/7f41
rpaduaeckue GopMyIbl aTOMOB
837¢
CtpoeHue 3JeKTPOHHBIX 000JI0UYE€K aTOMOB bubmuoreka [JOK
113 | mepBbix 20 XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/7f41
[Tepuoanueckoii cucremsl J[.1. Menneneena 837¢
3aKOHOMEPHOCTH U3MEHEHHUS Paguyca aTOMOB bubnuoreka [JOK
114 XAMUYECKHUX IJIEMECHTOB, METAJUTNUCCKUX U https://m.edsoo.ru/7f41
HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM H 837c




nepuoiaM

N3meHeHune CBOMCTB COCIMHEHUN XUMUYECKHX bubsmorexa OK
115 A https://m.edsoo.ru/7f41
AJIEMEHTOB B MEPUOJIaX U TPyIIax
837¢
XapakTepuCTUKAa XUMHYECKOTO JIEMEHTA 110 bubmmorexa [JOK
116 | ero nmonoxenuro B [leproaudeckoi cucreme https://m.edsoo.ru/7141
J.1. MenneneeBa 837¢
3nauenue [lepuoanueckoro 3aKkoHa u bubmmoreka [JOK
117 | IleproauuecKkoit CUCTEMBI XMMHUYECKUX https://m.edsoo.ru/7141
AJIIEMEHTOB ISl PA3BUTHUSA HAYKU U IIPAKTUKU 837c¢
DIIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX Bubnmorexa [IOK
118 POOTPHI https://m.edsoo.ru/7141
AJIEMEHTOB
837c¢
bu6mnorexa IJOK
119 | KoBaneHTHas nmoJisipHas CBsI3b https://m.edsoo.ru/7141
837¢
bu6mnorexa IJOK
120 | KoBaneHTHasi HEMOJISIpHAS CBS3b https://m.edsoo.ru/7f41
837¢
121 | MouHas cBs3b bubmiorexa [HOK

https://m.edsoo.ru/7f41




837¢

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYITBI bubmmorexa [IOK
122 P PYKIYP Py https:/m.edsoo.ru/7f41
BEIIECTB
837¢
bu6manoreka IJOK
123 | Kpucramnudeckue u amop(HbIe BEIIECTBA https://m.edsoo.ru/7f41
837c¢c
Tunel KpUCTAIUINYECKUX PEIIETOK U UX bubmmorexa [TOK
124 “a aKTs)HCTHKH P https://m.edsoo.ru/7141
PARTED 837¢
[Tpuannbl MHOTOOOpA3HsI BENIECTB, bubmmorexa [JOK
125 | 3aBHCHUMOCTH CBOMCTB BEIIECTB OT COCTaBa U https://m.edsoo.ru/7f41
CTPOCHHUS 837c¢
bu6mmoreka I{JOK
126 | CremneHb OKHCIECHUS https://m.edsoo.ru/7141
837¢
bu6mnorexa IJOK
127 | OKUCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU https://m.edsoo.ru/7f41
837¢c
128 XHUMHUYECKHE dIEMEHTHI — OKHCIUTEIN U bu6mnoreka IJOK

BOCCTAaHOBHUTCIIN

https://m.edsoo.ru/7141




837¢

CocraBiieHHE ypaBHEHUN OKUCIUTEIbHO- bubmmoreka [JOK
129 | BocCTaHOBUTENBHBIX PEAKIIUMA, METOT https://m.edsoo.ru/7{41
AJIIEKTPOHHOTO OanaHca 837c
Brruncnenus no ypaBHEHUSIM XUMUYECKOU bubmmorexa [JOK
peaKIMuU: KOJUYSCTBA BEIIECTBA, 00BhEMA, https://m.edsoo.ru/7{41
130 | Maccel O U3BECTHOMY KOJINYECTBY BEIECTBA, 837c
00BEMY, Macce peareHTOB WM IPOTyKTOB
peaknuu
Brrancienns npocteniie MoJIeKyJISIpHOU bubmunoreka [JOK
131 | popmynbl BemiecTBa Mo U3BECTHBIM MaCCOBBIM https://m.edsoo.ru/7{41
JTOJISIM 3JIEMEHTOB 837c¢
bu6mmoreka IJOK
132 | O6001IeHue U cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/7{41
837c¢
133 KonTtponbshas pabora Ne 5 mo reme "Crpoenue
aToMa. XuMHU4YECKas CBA3b"
bu6mnorexa IJOK
[ToBTOpenue. O600IIEHNE U CUCTEMATH3 AU
134 P https://m.edsoo.ru/7{41
3HaHUHN
837¢
135 bubmnoreka HOK

[ToBTOpenue. O60O0IIEHUE U CUCTEeMaTH3alUs

https://m.edsoo.ru/7f41




837¢

3HAHUU
bub OK
136 HOBTOPCHI/IG. O00011IEHNE U CUCTEMATHU3ALIHS 1 h:tlp::jl/onT:eIzlasg).ru 741
3HAHUHU 237c

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

136




9 KJIACC

KonuuectBo yacoB DNeKTpOHHbBIE
U dpoBkIe
Ne /it | Tema ypoka B Kontponsusie | [IpakTuueck 0Gpa3oBaTENbHBIE
cero
paboThHI ue paboThl pecypebl
bubnmoreka IJOK
1 CrtpoeHue aToMOB | https://m.edsoo.ru/7{418
37¢
[TocnenoBaTeabHOCTD 3aMIOJIHEHUS AJIEKTPOHHBIX bubnunoreka [IOK
2 opOuTaieil aTOMOB MaJIbIX MEPUOIOB. 1 https://m.edsoo.ru/7f418
Oco0eHHOCTH 3aMOTHEHUS DJIEKTPOHHBIX 37¢
opOuTaseil aToMOB OOJBIITNX MTEPUOIOB
bu6mmoreka I{OK
3 CreneHp OKHUCIICHHS U BaJIEHTHOCTh 1 https://m.edsoo.ru/7f418
37c
Buner xumuueckoi cBsizu. OOMEHHBIN U bu6mnorexa IJOK
4 JIOHOPHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHUS 1 https://m.edsoo.ru/7f418
KOBAJICHTHOM CBSI3U. MEXKMOJIEKYJISIPHBIE 37c
B3aMMO/ICHCTBHUS
5 Tumnbl KpUCTAIUINYECKUX PEMIETOK, OCOOEHHOCTH | | bubmunoreka LIOK
CTPOEHUS KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/7{418




3¢

. bubmoreka [JOK
Knaccudukanus XuMu4ecKux peakiui no
6 https://m.edsoo.ru/7f418
Pa3IMYHBIM MIPU3HAKAM
37¢
DHepreTuka XMMU4YeCcKuX peakuuil. TermoBou bubmmoreka [JOK
7 a(PeKT XUMHIECKON peaKInu https://m.edsoo.ru/7f418
37¢
3akoH ['ecca u ero ciencTBus
Brruncnenus no T€pMOXUMHYECKOMY YPAaBHEHHIO bubmmorexa [JOK
peaKIuu: TEII0BOro d(pdekra XuMUIeCKon https://m.edsoo.ru/7f418
8 PEaKHU MO0 KOJIMYECTBY BEIIECTBA, MACCEe WIIH 37¢
00BEMY MpOpEearupoBaBIIETO WU
00pa30BaBIIIETOCs BEIICCTBA
[TonsiTE O CKOPOCTH XUMHYECKON PEAKIIUH. bubmmoreka [JOK
3aKkoH JeHCTBYIOIIUX Macc. https://m.edsoo.ru/7f418
9 37¢
OHeprus aktuBanuu. llonstue o karanumse.
®epmenTtsl. UTHrnOuTopsl. @akTopbl, BAUSIOLIUE
Ha CKOPOCTb XMMUYECKOU peakiuu
[loHsATHE O XUMHUYECKOM PABHOBECHH, IIPUHIIUI bubnuoreka [JOK
10 Jle [larenbe. DakToOphl, BAUSIONIUNE HA https://m.edsoo.ru/7f418
COCTOSIHUE XUMUYECKOTO PABHOBECHS. 37¢

ITporuo3upoBaHne BO3MOKHOCTU MPOTEKAHUS
XUMHYECKUX NPEBPAILICHUIN B PA3JIUYHbBIX




YCHOBUSAX

11 0 — bu6mnorexa IJOK
KHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHUH.
P https://m.edsoo.ru/7f418
BaxHble OKUCIUTENN U BOCCTAHOBUTEIIH. 37
2/€C
CBoiicTBa MPOCTHIX BEIIECTB — METAILIOB U bubmuorexa [JOK
12 HEMETAJIOB, KUCJIOT M COJICH — B CBETE https://m.edsoo.ru/7f418
MpECTaBICHUN 00 OKUCIUTEIBHO- 37c¢
BOCCTAaHOBUTEIHHBIX PEAKITUIX
[Ipaktrueckas padota Ne 1. Pemenue bubmuorexa [JOK
13 AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME https://m.edsoo.ru/7f418
«OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI) 37c¢
KonTtponbshas pabora Ne 1 mo reme «OCHOBHBIE bubmuorexa [JOK
14 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX https://m.edsoo.ru/7f418
peaKuin 37c¢
p o  Ihorece bubmmoreka [JOK
aCTBOPEHHE KaK (DM3UKO-XMMHUYECKUH TIPOIIECC.
15 P P https://m.edsoo.ru/7f418
DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI 17e
bu6mnorexa IJOK
16 Teopust 3IEKTPOTUTUUECKON AUCCOLMAIIUN https://m.edsoo.ru/71418
3¢
17 HNonHoe npousseneHue Boasl. BonopoaHslii bubnuoreka [JOK

ITIOKa3aTcCJIb

https://m.edsoo.ru/7f418




3¢

DIIEKTPOIUTHYECKAS TUCCOIUAIUS KUCIOT bubmmorexa TIOK
18 poar Ui Ameeotan ’ https://m.edsoo.ru/7418
OCHOBAHUM U COJICH
3¢
bu6mnoreka IJOK
19 Peakiiny noHHoro ooMeHa https://m.edsoo.ru/71418
37¢c
CBoiicTBa KMCIIOT, OCHOBAHUM U COJICH B CBETE bu6mnorexa IJOK
20 MPEACTaBICHUN 00 3JEKTPOIUTUUECKON https://m.edsoo.ru/7f418
M CCOIMAINU 37¢c
bu6mnorexa IJOK
21 KauecTBeHHbBIE peakMy HA UOHBI https://m.edsoo.ru/7f418
37¢c
[Ipaktrueckas padota Ne 2. Pemenue bubmuorexa [JOK
22 AKCIIEPUMEHTAILHBIX 33/1a4 TI0 TEME https://m.edsoo.ru/7f418
«DAEKTPOTUTUYECKAS] TUCCOLIUAIUS 37c¢
I'upponu3s coneit. MoHHBIE ypaBHEHUS THAPOJIM3A Bubamorexa [IOK
23 AP ’ P AP https://m.edso0o0.ru/7f418

coJiIen

3Tc




[Ipaktuueckast pabora Ne 3. Pemienue bubnuoreka [{OK
24 AKCTIIEPUMEHTATIBHBIX 3aj1a4 110 Teme «I uaponu3 https://m.edsoo.ru/71418
coJIei» 37c
Brruncnennst Macchl IpOIyKTa peaKLny 10 bubmunoreka [{OK
W3BECTHOM Macce OJHOTO M3 MCXOIHBIX BEIICCTB, https://m.edsoo.ru/71418
25 B35ITOT'O B BHJIE PACTBOPA, COJIEPIKAIIIETO 37c¢
ONpeIeIEHHYI0 KOHIIGHTPAILIMIO PACTBOPEHHOTO
BEIIlECTBA
Kontponsnas pa6ota Ne 2 1o Teme
26 "INeKTpOoIUTHYECKAS JUCCOLIUALINS.
XHUMHYECKHUE peaKIuy B pacTBopax"
bu6mnorexa IJOK
27 OO01as xapakTepucTUKa HEMETAIOB https://m.edsoo.ru/7{418
37c¢
bu6mnorexa IJOK
28 OO0mmast xapakTepuCTHKa TAJIOTCHOB https://m.edsoo.ru/7f418
37c¢
X €CKHE CBOMCTBA IraJIOreHOB. X CCKHE Bubmorexa HOK
HMHAYECKHAE CBOMCTBA raJIOT€HOB. XUMUYECKU
29 . https://m.edsoo.ru/7f418
CBOICTBA XJIOpa
37c
30 Xnoposogopox. CossgHas KUCIoTa bubmmorexa IIOK

https://m.edsoo.ru/71418




3¢

bu6 OK
3l HpaKTH:{eCKa;I pabora Ne 4 o TCMC V"HOJ:ytIeHHe h:tlp::jl/(r)reliiasi).ru 76418
COJISTHOM KUCJIOTBI, U3yUEeHHE €€ CBONCTB 17
[ToHsATHE O KUCIOPOACOAECPKAIIUX KUCIOTAX bubnioreia LOK
32 POACOACPATL https://m.edsoo.ru/7f418
XJIOpa U UX COJISAX
37c
Brrancnenus no ypaBHeHUAM XUMUYECKUX bubnuorexa [JOK
33 peaKkIui, ecIu OJIUH UX PEareHTOB JIaH B https://m.edsoo.ru/7f418
N30BITKE 37¢
Baxnenme coeiuHeHus XJIOpA U UX Bubnmorexa [IOK
34 A P https://m.edsoo.ru/7f418
HaXO0XJACHUE B IPUPOJIC
37¢c
bubnmoreka IJOK
35 OO6mmas xapakTepucTuka anemMeHToB VIA-rpymnmbl https://m.edsoo.ru/7f418
37¢
CrtpoeHue U CBOMCTBA IMTPOCTOrO BEILIECTBA CEPbI bubnioreia LIOK
36 P P B pEL https://m.edsoo.ru/7f418
AnnoTporHbie MOAU(PUKAIINHA CEPBI 37
/€
37 CepoBOI0pOI, CTPOEHHE, (PUBUUECKHE U bubmorexa [HOK
XHMHYECKIe CBOHCTRA https://m.edsoo.ru/7f418

37¢c




bu6mnorexa IJOK

38 Oxkcumsl cepbl https://m.edsoo.ru/71418
37c
bu6mnorexa IJOK
39 CepHucras KUCI0Ta U €€ COJIH. https://m.edsoo.ru/7f418
37¢
Cepnas kucnota u ee conu. [IpoMplnneHHoe bubnuorexa LIOK
40 P . P https://m.edsoo.ru/7f418
MOJTy4YEHUE CEPHOUN KUCIOTHI
37¢
Haxoxnenue ceprl 1 €€ COeIMHEHUH B IPUPOJIE. bubnunoreka [{OK
41 XHUMHUYECKOE 3arps3HEHUE OKPYIKaOIIEeH cpeIbl https://m.edsoo.ru/7f418
COEJIMHEHUSMHU CEPBI 37¢
Brruncnennst Mmacchl IpOIyKTa peaKLUU 10 bubmunoreka LIOK
42 U3BECTHOM MaccoBoM (00BEMHOIT) noite (%) ero https://m.edsoo.ru/7{418
BBIX0/Ia OT TEOPETUYECKH BO3MOKHOTO 37¢
Brruncnenust maccoBoit (00béMHOIM) 1011 (%) bubmuoreka [JOK
13 BBIXO/Ia IPOYKTa pEeaKIUu 110 U3BECTHOM Macce https://m.edsoo.ru/7{418
(00BEMY) UCXOTHOTO BEIIECTBA U MPOYKTa 37c
peakuuu
bu6 OK
44 OO61mas xapakTepucThKa 31eMeHToB VA - h:tlpsjilj/(;éeliiasi.ru 76418

IPYIIIBI

3¢




A30T, pacnpocTpaHeHHe B pupojie, Hru3ndecKkue

bu6mnorexa IJOK

45 . https://m.edsoo.ru/7f418
A XUMHAYECKHE CBOMCTBA
3¢
AMMHaK, ero GU3NIEeCKUE U XUMHUISCKHE bubmmorexa [TOK
46 L https://m.edsoo.ru/71418
CBOWCTBA
3¢
bu6mmoreka I{JOK
47 Coau aMMOHUS https://m.edsoo.ru/71418
3¢
buo OK
43 [Ipaktrueckas padora Ne 5 1}0 Te'}we "Ilonyuenue h:tlp::jl/(;rTl.e;i(i.ru 76418
aMMHMaKa, U3yUYCeHHE er0 CBOWCTB
3¢
bu6mnorexa IJOK
49 Oxkcupp! azora (I, I1, 11, TV, V) https://m.edsoo.ru/71418
3¢
A3zotucra cjiota. A30THas KHACJIOTa bubmorexa LOK
TUCTas KA ) )
50 . https://m.edsoo.ru/71418
[IpoMBITIUTIEHHOE TIOJTYyYCHHE a30THON KHCIOTHI e
Hurpa X YyeCcKoe 3arpsA3HeHue bubmorexa HOK
TPaThl U HUTPUTHI. XUMH
51 mp p p https://m.edsoo.ru/71418

OKpYKaroIlel cpelibl COSTMHEHUSIMU a30Ta

3¢




bu6mnorexa IJOK

52 ®docdop, amnorpornHbie Mogudukanuu Gocdopa https://m.edsoo.ru/7f418
37c
bu6mnorexa IJOK
53 Oxcuasl pocdopa (111, V) u pocdhopHas kucimora https://m.edsoo.ru/7f418
37¢
[TonsiTHe 0 MUHEPATBLHBIX YI0OPEHUSIX. bubnmorexa [{OK
54 3arps;3HeHHE MPUPOIHBIX BOJIOEMOB https://m.edsoo.ru/7f418
COeIMHEHUSAMH a30Ta 1 hocdopa 37c¢
Yrnepon, ero autoTpoIHbIe MOIU(DUKAITUN U bubmioreia LIOK
55 vp o P 8 B https://m.edsoo.ru/7f418
CBOICTBA
3¢
Oxcuppl yriiepoja, ux Gu3ndeckue u bubmmoreka [JOK
56 XUMUYECKUE CBOMCTBA. JKOJIOTUYECKUE https://m.edsoo.ru/7f418
npo0JieMbl, CBsI3aHHBIC ¢ OKcuAOM yriepoja (IV) 37c
[Ipaktrueckue pabotsl Ne 6 o Teme bubmunoreka [{OK
57 "TTonyuenue okcuaa yraepoaa (1V) u uzydenue https://m.edsoo.ru/7f418
ero cBOMCTB" 37¢c
bu6mnorexa IJOK
58 VYronbHas KUCIIOTa U €€ COMU https://m.edsoo.ru/7f418

3¢




HepBOHaLIaJII)HBIe IIOHATHS 00 OpPraHUYCCKUX

bu6mnorexa IJOK

59 https://m.edsoo.ru/7{418
BElIeCTBaX KaK O COEUHEHMSIX yriepoaa 7o
IIpuponHbIE HCTOYHUKH YTIIEBOJOPOIOB U UX bubnunoreka [JOK
60 poJIb B OBITY M IpOMBIIIEHHOCTH. [loHsTHE O https://m.edsoo.ru/7f418
OMOIOTHYECKH BaKHBIX OPTaHUYECKUX 37c
BEIIeCTBaX — JKHUpaXx, OeIKax M yrieBoaax
Kpewmumuii, ero ¢pusnueckne 1 XUMUYECKHE bubmmorexa LIOK
61 P . ’ https://m.edsoo.ru/7f418
CBOMCTBA
37c
bub OK
62 Oxcun kpemuus (IV), kpemHHEBasE KUCIIOTA, h:tlp::jl/?rT:eI;zi.ru 76418
CHJIMKATHI
37¢
bu6mnorexa IJOK
63 bop. bopHas kucinora https://m.edsoo.ru/7{418
37c
[Ipaktrnueckas padora Ne7. Pemenue bubnuoreka [JOK
64 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/7f418
«Baknenmue HeMeTalJIbl U UX COCTUHCHUS 37¢c
Brruncienus Macchl (00bEMa; H.y.) IPOAYKTa bubmorexa [IOK
65 PEaKIuy 10 JaHHOM Macce (00bEMY) HCXOJHOTO https:/m.edsoo.ru/7f418
37c

BEIIIECTBA, COJICPIKAIIETO ONPEACIEHHYIO




MAacCCOBYIO JIOJIKO IIPUMECEN

Kontponsnas padota Ne 3 o Teme «Baxkneime

66
HEMETaJUTBl U X COCAMHCHUSD).
OO0mast XxapakTepUCTHUKA XUMHUIECKUX JIEMEHTOB bubnuoreka [JOK
67 — METaJUIOB HA OCHOBAHUU WX TOJIOKEHUS B https://m.edsoo.ru/7f418
I[ICXD JI.1. MenneneeBa. Mertanibl A- u b- 37¢c
rpymnmn
MeTtannuueckas CBsI3b U METAJIMYECKAas bu6mnorexa IJOK
68 KpUCTaJUIMYecKasi peléTka. 3aBUCUMOCTh https://m.edsoo.ru/7f418
(U3HYECKUX CBOWCTB METAJJIOB OT CTPOEHUS 37c
KPHUCTAJJIOB
bu6mnorexa IJOK
69 OO0nIe XMMUYECKUE CBOMCTBA METAIJIOB https://m.edsoo.ru/7f418
37¢c
OO6mue crocoObl TTOTYYSeHHSI METAJLIOB, bubmmoreka [JOK
70 Metamutyprus. CruiaBbl. DIEKTPOJIA3 PACIIIaBOB U https://m.edsoo.ru/7f418
PacTBOPOB COJIEH KaK OJIMH U3 CIIOCOOOB 37c
MOJTYYCHUST METAJUIOB
B KT bubmoreka [JOK
BIYMCIICHUS TI0 YPABHECHUSIM dJIEKTPOJIA
71 P P https://m.edsoo.ru/7f418

pacIIaBOB U PaCTBOPOB BEIIECTB

3¢




bu6mnorexa IJOK

72 [TonsaTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/7f418
37c
Brerauciiennsi coctaBa cMecei ¢ NCITOIb30BaHUEM bubmiotexa OK
73 . https://m.edsoo.ru/7f418
PEIICHHS CHCTEM YpaBHECHUN
37¢
Merannsl A-rpynn. llenouynsie MeTalIbI. bubnmorexa [{OK
74 Haxoxnenue B npupoze. CBONCTBA MIEIOYHBIX https://m.edso0.ru/7i418
METaJIOB 3¢
bubnmoreka IJOK
75 Oxcuibl ¥ TUPOKCHUIBI HATPUS U KAJTHSI https://m.edsoo.ru/7f418
37¢
bu6mnorexa IJOK
76 [IlenouHO3eMeNbHBIE METAILIBI https://m.edsoo.ru/71418
37c
Baxnenme coeMHEeHUs KallblKsl, CBOMCTBA bubmiotexa LIOK
77 A HIL ’ https://m.edsoo.ru/7f418
pUMEHEHUE
37¢c
bubnmoreka IJOK
78 JXKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/7f418

3¢




[Ipaktuueckast pabora Ne 8 o Teme "KeEcTkocTh

bu6mnorexa IJOK

79 ) " https://m.edsoo.ru/7{418
BOJIbI U METOJIbI €€ yCTpaHEHUs
37c
bu6mnorexa IJOK
80 AJIOMUHUN https://m.edsoo.ru/7f418
37¢
AmdoTepHbIe CBOICTBA OKCUAA U TUIPOKCHU]IA Bubmmorexa [IOK
81 P A P 8 https://m.edsoo.ru/7{418
ATFOMUHUS
37¢
OO6m1as xapakTepucTUKa MeTajljioB b-rpymnmn bubmuoreka [JOK
82 (moGounkIX oarpyri). [lepBoHauanbHbIe https://m.edsoo.ru/7f418
NPEJICTABIICHUS O KOMIUIEKCHBIX COECAMHEHUSIX 37¢
Mens u cepebpo. bubmunoreka LIOK
83 https://m.edsoo.ru/7{418
[IpencraBnenust 06 aMMUAYHBIX KOMIUIEKCAX
cepeOpa u Meu 37¢
bu6mnorexa IJOK
84 0070319 https://m.edsoo.ru/7f418
3¢
AMdoTepHbIC CBOMCTBA OKCHUIA U THAPOKCHIA Bubnmorexa [IOK
85 P A AP : https://m.edsoo.ru/7f418

LIUHKA

3¢




bu6mnorexa IJOK

86 Kenezo https://m.edsoo.ru/71418
37c¢
bu6mnorexa IJOK
Oxcuppl, TUAPOKCUIBI U conun xenesa (11) u
87 https://m.edsoo.ru/71418
xenesa (III). YyryH u cTans — CIiaBbl xKese3a 17
2/C
[Ipaktuueckas padora Ne 9. Pemenue bubnmorexa [{OK
88 AKCIIEPUMEHTAJILHBIX 33J1a4 TI0 TEME https://m.edsoo.ru/7f418
«Baknemnue MeTaaIbl U UX COSIUHECHUS 37c¢
B cle COCTaBa CMeCeH C MCIIOJIb30BaHIE Bubmorexa HOK
BIUMCIIEHUS COCTABA CMECEN C MCIIOJIb30BaHUEM
89 N https://m.edsoo.ru/71418
PEIICHHS CHCTEM YpaBHEHUN
37c¢
90 Kontponbshas padora Ne 4 o reme «Baxneiiiue
METAJUIBI U UX COETUHEHUSD)
be3onacHoe HCMoOIb30BaHUE BENIECTB U bu6mnorexa IJOK
XUMHUYECKUX peakiuii B ObiTy. HoBbIE https://m.edsoo.ru/7f418
o1 MaTepHaIbl M TEXHOJIOTHH 37c¢
XHUMHUECKOE 3arps3HCHHUE OKPYKAIOIICH CpeIbl. bu6nunoreka IJOK
92 [TonsaTHE O MpeaeabHO AOMYCTUMOM https://m.edsoo.ru/71418
koHneHTparuu BemectB (I1J1K) 37c¢




DKOJIOTHYECKHUE MPOOIEMBI, CBI3aHHBIE C

bu6mnorexa IJOK

93 COCIMHEHUSAMH YTJIEPO/ia, a30Ta, CEPhI, TAKETBIX https://m.edsoo.ru/7f418
MeTaJuIoB. PoJib XUMUU B pellIeHUH 37¢
HKOJIOTHYECKUX MPoOIIeM
[lepnognuecknii 3akoH u Ileprnonnueckas bubmunoreka [{OK
CHUCTEeMa XUMHYECKUX AJIEMEHTOB B CBETE TEOPUHU https://m.edsoo.ru/7f418
94 CTPOEHHS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU 37c
CBOMCTB XMMHUYECKUX IJIEMEHTOB U UX
COEJIMHEHUI B MEPUOIaX U Tpymnmax
CrtpoeHue BemiecTBa B TBEPAOM, KUJIKOM U bub6mnorexa IJOK
95 ra3zo00pa3HoOM COCTOSTHUU. Buabl XuMudeckoi https://m.edsoo.ru/71418
CBSI3U 37c¢c
Knaccudukaiys XuMHUYeCKUX peakiuil mo bu6mnorexa IJOK
pa3IUYHBIM MTpu3HaKaM. [Iporuno3upoBanue https://m.edsoo.ru/7f418
96 BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX 37¢
MIPEBPAICHU B PA3JIMYHBIX YCIOBUAX HA OCHOBE
MPEICTABICHUN XUMUYECKOW KUHETUKH U
TEPMOIMHAMHUKH.
bu6nmumoreka I{JOK
97 XI/IMI:IquKHe peakuu B pacTBopax. I maponms https-//m.edsoo.ru/7f418
coJieit
37c
98 CBolicTBa KMCJIOT, OCHOBAHUM U COJICH B CBETE bu6nmoreka I{OK
MPEICTaBICHUN 00 PIEKTPOJIUTUYECKON https://m.edsoo.ru/7f418




TIUCCOIHAIINU 37¢c
OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKIINN bubmiotexa LIOK
99 PEARIIH. 1 https://m.edsoo.ru/7f418
DIIEKTPOIIH3.
37¢c
[Ipaktuueckast pabora Ne 10. Pemenue bubmuorexa [JOK
100 AKCIIEPUMEHTAILHBIX 33J1a4 TI0 TEME 1 1 https://m.edsoo.ru/7f418
«XVMMHUYECKUE PEAKLIAN 37c¢c
[Ipaktruueckast pabora Ne 11. Pemenue bubnmorexa [JOK
101 AKCIIEPUMEHTAIBLHBIX 3a/1a4 1o TeMe «Metamner, | 1 1 https://m.edsoo.ru/7f418
HEMETaIbl U UX COCIUHEHUS 37c¢
bub OK
102 HOBTOPGHI/IG. O0600111eHKEe U cUCTEMATU3AIUS 1 h:tlsz,I:I;I/?rTfeIzlasﬁ).ru 76418
3HAHHU
37¢
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[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbLTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJIbHOM ITPOT'PAMMOBI

8 KIIACC

Kon
[TpoBepsiembie MpeIMETHBIC PE3YJIbTaThl OCBOEHUSI OCHOBHOM

IIPOBEPSAEMOT -
o0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMsI

0 pe3ynbTaTta

1 [To teme: «IlepBoHavanbHBIE XUMUYECKHUE OHSATHS

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: aTOM,
MOJIEKYJIAa, XHMHYECKHUI 3JIEMEHT, IPOCTOE BEIECTBO, CI0KHOE
BELIECTBO, CMECh (OHOPOIHASI U HEOJHOPOAHAS ), BAIEHTHOCTb,
OTHOCHUTEJIbHAS ATOMHAs U MOJIEKYJISIPHASI Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAS MAcCa, MacCOBAsl JIOJISI XUMUYECKOTO
1.1 AJIEMEHTA B COCMHEHHUH, MOJIIPHBIA 00BEM, XUMUYECKasT
peakuus, KI1acCu(pUKalns peakiyii: peakuu COeTMHEHNUS,
peaxkLuy pas3yIoKEHUs, peaKIIMK 3aMEILLEHUs, peakiuu oOMeHa,
9K30- U AHAOTEPMUYECKUE PEAKLMH, TEIIOBOM 3 (DHEKT peakiuu,
pacTBOp, MaccoBas J10Ji BellecTBa (IIPOLIEHTHASI KOHIICHTPALIKs) B
pacTBope

HUIUTIOCTPHUPOBATHE B3AUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHSATUM

1.2 Y IPUMEHSATH 3TU MOHATHUSA IIPU ONMCAHUU BEIIECTB U UX
MPEBPALLICHUN
13 MCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY ISl COCTABIIEHUS

(GopMyI1 BEIIECTB U YPAaBHEHU XUMUYECKUX PEAKIUN

PACKPBIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MAaCChl BCIICCTB,

1.4 IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYIISIPHOTO YUEHHMs, 3aKOHA
ABoraapo
{5 ONpeeNsTh BAIEHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX
' COETMHEHHUSIX
> KJIacCU(PUIMPOBATE XUMUYECKHE PEAKIMU (II0 YHUCITY M COCTaBY
' Y4aCTBYIOUIUX B PEAKIMHU BEILECTB, 10 TEIIOBOMY d(deKTy)
. BBIYUCIISATE OTHOCUTEILHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl

BCIICCTB




1.8

BBIYHCIIATH MACCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTa 1o popmyiie
COEIMHEHUS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BEIICCTBA B paCTBOPC

1.10

MIPUMEHSATh €CTECTBEHHOHAYYHBIE METO/IbI ITO3HAHUS —
HaOJII0/ICHNE, U3MEPEHHE, MOACIIUPOBAHUE, SIKCIIEPUMEHT
(peanbHbBINA U MBICTICHHBIN )

[To Teme: «Baxnenmue NpeacTaBUTENN HEOPTaHUYECKUX
BEILIECTBY

2.1

PACKpBIBATh CMBICII OCHOBHBIX XUMHUUYECKUX TTOHSITUI: OKCHU/I,
KHCJIOTa, OCHOBAHHUE, COJIb

2.2

OTIpeIeNATh MPUHAIICKHOCTD BEIIECTB K OMPEACIIEHHOMY KJIaccy
COeMHEHUI 110 hopMysam

2.3

KHaCCI/I(l)I/IHI/IpOBaTI) HCOPTraHNYCCKHC BCIICCTBA

2.4

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBONCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MTOATBEPKAasi ONIMCAHUE
MpUMEpPaMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINUX
XAMUYECKUX PEAKIINI

2.5

IPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
MPEBPAILCHUN B PA3TUYHBIX YCIOBUSIX

2.6

CJIe10oBaTh MpaBujIaM MOJIb30BaHUSI XMMHYECKOU MOCy10M U
1abopaTOpHBIM 000PYAOBAHHUEM, a TAKXKE MpaBUiIaM 0OpaIleHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU TI0 BBITTOJIHEHHUIO
71a00paTOPHBIX XMUMUYECKUX OIBITOB 10 MOJIYYSHHUIO U
coOupaHutio ra3000pa3HBIX BEMIECTB (BOIOPOA U KUCIOPOIa),
IIPUTOTOBJICHHUIO PACTBOPOB C OIPEACIEHHON MacCOBOM JOJIEN
PacTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U MPOBOJIUTh
XUMUYECKNE FKCIIEPUMEHTHIINIO PACIIO3HABAHHUIO PACTBOPOB
HIeJI04Yel U KUCJIOT C MOMOIIBI0 MHANKATOPOB (JIaKMYC,
(denondranent, METUIOPAHXK U IpyTUe)

2.7

IMpOBOIUTH paC‘-IéTLI I10 YpaBHCHHUIO XUMHYECKOM pPCaKkunun




[To Teme: «llepuognueckuni 3akoH u [leprnonnueckas cucrema
xuMmudeckux 3semeHToB . 1. MenaeneeBa. CTpoeHHE aTOMOB.
Xumnueckas ¢Bs3b. OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIC
pEAKLINI

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITHH: SJIPO
aToMma, PJIEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalb, pagnuyc
aToMa, XUMUYECKas CBs3b, MOJISIPHAS U HETMIOJISIPHAs KOBAJICHTHAS
CBSI3b, DJIEKTPOOTPHUIIATEIHLHOCTD, NOHHAS CBA3b, HOH, KATHOH,
AQHUOH, CTEIEHb OKUCJICHUS

3.2

KHaCCI/I(i)I/IHI/IpOBaTI) XUMHWYCCKHUC 3JICMCHTEI

3.3

OMKCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO (hOpMY
[lepuonnyueckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB: pa3inyaTh
MOHSATHS «TJaBHas noArpymnmna (Arpyrrmna)» u «noboyHas
noarpymmna (brpyrmma)y, «Masbie» U «00JbIINe» NePUOIbI

3.4

packpsiBaTh cMbICH [leprnoanueckoro 3akona [[.1. Menneneena:
JEMOHCTPUPOBATh MOHUMAaHUE NIEPUOANIECKON 3aBUCUMOCTH
CBOWCTB XMMUYECKHX BJIEMEHTOB OT UX MOJIOKEHHUS B
[lepnoanueckon cucreme

3.5

COOTHOCHUTH 0003HAYEHUS, KOTOPHIC HMEIOTCS B TAOJIHIIC
«Ilepuonmyeckas cucreMa XUMHUYECKUX deMeHToB [1. 1.
MeHnieneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUST aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia Ajipa, 00IIee YUCII0
AJIEKTPOHOBU pacTpe/Ie]ICHUE UX 0 JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATE CTCIICHDL OKHUCIJICHUA 3JICMCHTOB B 6I/IHapHBIX
COCIUMHCHUAX

3.7

OIIpCACIIATbL BU XUMHUYECKOM CBSI3U (KOBaHCHTHaH u I/IOHHaH)B
HCOPTaHNYCCKHUX COCINHCHUAX

9 KIIACC




Kon
IIPOBEPSIEMOT
0 pe3yJibTaTa

[IpoBepsiemMble MPEeIMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
00pa3oBaTensHOI MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUs

1

[To Teme: «BemecTtBo U XUMHUYECKast PEAKLIAS»

1.1

PAaCKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MTOHSITUIA: pacTBOD,
3JIEKTPOJIMTHI, HEANEKTPOJIUTHI, 3JIEKTPOJIUTHUECKAS
JMCCOIMAIINS, PEaKIIU HOHHOTO OOMEHa, KaTaau3aTop,
XUMHUYECKOE paBHOBECHE, 0OpaTUMBbIE U HEOOPATUMBIEC PEAKIIUH,
OKHCJIMTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCITUTEND,
BOCCTaHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(oTepHOCTb, XUMHUYECKas CBSI3b (KOBaJICHTHAsI, HIOHHAS,
MeTaJUTHYecKas), KpUCTa/IMUecKas pereTka, CIiaBbl, CKOPOCTh
XAMHUYECKOU pEaKInu

1.2

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX OHATUI
Y IPUMEHSTH 3TH MOHATHUS [P ONMCAHUM BEUIECTB U UX
MIPEBpAILCHUI

1.3

COCTaBJISATh YPABHEHUS AJICKTPOJIMTHIECKON JTUCCOIUALINU
KHCJIOT, IIeJI0uel U COJIeH, TOJIHBIC U COKpAIlEHHBIC YPaBHCHUS
peakIuii HOHHOTO 0OMeHa

1.4

PACKpBIBATh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii MoCpPeACTBOM COCTABIICHUSI DJICKTPOHHOTO OajlaHca THX
peakuuii

1.5

IIPOBOJIMTH PACUETHI [0 YPABHEHNUIO XUMUYECKOW PEAKIIUU

Ilo Tremam: «HemeTamisl 1 UX coeqUHEHUS» U «MeTaJIbl U UX
COECIUHEHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOITHE U CICTTUPUIECKUC
XUMHYECKUE CBOKMCTBA IPOCTBIX U CIOKHBIX BEILECTB,
NOATBEPKAAsi OMCAHNE PUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN

2.2

COCTaBJISITh YPABHEHHUS PEAKIIUI, ITOITBEPKAAIOIINX
CYLIECTBOBAHUE TEHETHUYECKOW CBA3U MEXKIY BEIIECTBAMU
Pa3IMYHBIX KJIAaCCOB




2.3

IIPOTHO3HUPOBATH CBOMCTBA BEIIIECCTB B 3aBUCUMOCTH OT UX
CTPpOCHU:, BO3BMOKXHOCTHU IIPOTCKAHNUA XUMHUYICCKUX HpeBpaHIeHI/Iﬁ
B PA3JIMYHBIX YCIIOBUAX

2.4

CJIEIOBATh IIPABUJIAM I10JIb30BAHUS XUMUYECKOU MOCY0U U
JabopaTOpHBIM 000PYI0BAHUEM, a TAKXKE MPaBUIaM 0OpaIlleHUs C
BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIHMSAMU 110 BBHITTOJIHEHHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB 10 MOJIYYSHHUIO U
coOupaHuio ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIOTO
rasa)

2.5

IPOBOJIUTH PEAKITNH, ITOATBEPIKIAIOININE KAYSCTBEHHBIN COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-,
opomu, uoaua, kapoonar, pocdar, cunukar, cynbdar,
TUAPOKCUINOHBI, KATHOHBI AMMOHHSI, HIOHBI M3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPTaHUYECKUX BEIICCTB

[To Teme: «XuMus U OKpykKarowas cpeia»

3.1

PAaCKpPBIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHSITHUI: H]_—[K
BCHICCTBA, KOPPO3HA MCTAJIJIOB

3.2

MPUMEHSITH OCHOBHBIE OTEPAIIMH MBICIIUTEIHLHON NESITEILHOCTH —
aHaJIM3 U CUHTE3, CpPaBHEHUE, 0000IIEeHNEe, CUCTEMATU3ALINIO,
BBISIBJIEHUE TPUUUHHO-CIIE/ICTBEHHBIX CBSI3€H — I U3yUEHUS
CBOWCTB BELIECTB M XUMUYECKUX PEAKIINI; €CTECTBEHHOHAYYHbBIE
METO/Ibl TO3HAHUS — HAOJI0/IeHNEe, U3MEpPEHNEe, MOJIETMPOBAHUE,
HKCIEPUMEHT (peaJIbHbIM 1 MBICIICHHBIN )




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A
8 KIIACC

Kon

[IpoBepseMBbIil 3TEMEHT COJIEPKAHUS

HepBOHa‘IaJIBHLIG XUMHUYCCKHUC ITOHATHUA

1.1

[Ipeamer xumuu. Posib XUMUY B KHU3HHU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BeniecTBa. PU3NYECKUE CBOMCTBA BEILIECTB. ATpEraTHOE
COCTOSIHHE BEIIICCTB

1.2

[MTonsgarue o MeTo1ax NO3HAHUSA B XUMHUHU. UUCTBIE BEIIECTBA U CMECH.
Crioco0slI pazjieneHust cMeceit

1.3

ATOMBI 1 MOJEKYJIBl. XUMUYECKUE DJIEMEHTHI. CUMBOJIBI XUMUYECKHUX
a5eMeHTOB. [IpocTsie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE
y4EHUE

1.4

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB.
3aKOH IMOCTOSHCTBA COCTaBa BelecTB. OTHOCUTEINIbHAS aTOMHAs Macca.
OTtHocuTeNbHAs MOJIEKYJISIpHAs Macca. MaccoBas 0JI1 XUMUYECKOTO
AJIEMEHTA B COEIMHEHUU

1.5

KomnuectBo BemecTBa. Monb. MoisipHast macca. B3anmocBsi3b
KOJIMYECTBA, MACChl M YHCJIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacyérel o
dbopmynaM XUMHUYECKUX COCIMHEHUN

1.6

Ou3nyecKne U XUMUICCKUE SIBJICHUS. XUMHUUYECKasi pEaKIus U e¢
MPU3HAKKU. 3aKOH COXpaHEHHUS MACChI BEIICCTB. XUMUYCCKHE YPaBHCHHUS.
Knaccudukarus XuMUIeCKUX peakIuil (COeTUHEHUS, Pa3I0KEHUS,
3aMeIleHus, 0OMEHa)

1.7

XHUMUYECKUMN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOMN NIOCYI0H, C
npaBuiIamMu padoThl B Ja0OpaTOpUU U NpUEMaMH OOpallleHUs C
71a00paTOpHBIM 000PYyIOBaHUEM, U3YUCHHE U ONKUCaHue (PU3NIECKUX
CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIECTB, HAOMIOACHIE (PU3UYECKUX
(ny1aBiieHKE BOCKA, TasiHUE JIbJa, pACTUPAHKE caxapa B CTYIIKE, KHTICHUE U
KOHJIEHCAIUs BOJbI) U XUMHUECKUX (TOPEHUE CBEYH, POKATUBAHUE
MEJIHOM MTPOBOJIOKH, B3aUMOJEHCTBHUE MeNa C KUCIOTOMN) SIBJICHU,
HaOJI0/ICHUE U OMMCAHNUE TPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEAKIIHil
(pa3nioxeHue caxapa, B3aMMOJEHCTBHE CEPHOM KUCIIOTHI C XJIOPUIAOM




Oapus, paznoxxenue ruapokcuna meau(ll) npu HarpeBanumu,
B3aUMOJIEHCTBHE XKele3a ¢ pacTBopoM coau menu(1l), usyuenue cnoco0oB
paszzienieHus: cMeceil (C MOMOIIbIO MarHuTa, (pUIbTpOBaHUE, BhIIIAPUBAHUE,
OUCTUIUIALINS, XpoMaTorpadus), IpoBEICHNE OUMCTKU TOBAPEHHOU COJIN,
HAOJI0/ICHNE U OMMCAHUE PE3YJIbTAaTOB MIPOBEIEHUS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACCHI, CO3IaHUE MOJENEN
MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxxnelnme rpeacTaBuTeNIM HEOPraHMYECKUX BEIIECTB

2.1

Bozayx — cmeck ra3oB. CoctaB Bo3ayxa. Kucimopom — anemMeHT u mpocTtoe
BemiecTBo. HaxoxaeHne Kuciopoaa B mpupoie, Gu3ndeckue u
XUMHUYECKue cBOMCTBA (peakiuu ropenusi). Oxcumpl. [Ipumenenue
kucinopoaa. CriocoObl MOTyYeHUs KUCIOpo/ia B JabopaTopuu u
MPOMBITIIEHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCIOPO/Ia

2.2

TemnoBoit 3¢ hekT XUMUYECKON peakliuy, TEPMOXUMUYECKUE YPABHEHUS,
9K30- ¥ SHJIOTEPMHUYECKUE PEaKUnU. TOIIMBO: yrojib U METaH.
3arpsi3HeHHUE BO3/yXa, YCUJIEHHE TAPHUKOBOTO 3 (deKTa, pa3pylieHue
030HOBOTO CII051

2.3

Bonopoxn — anemeHt u poctoe Bewectso. Haxoxnenue Bogopoaa B
npupoe, Pu3nYecKne U XUMUIECKHUEe CBOMCTBA, MPUMEHEHUE, CTIOCOOBI
noyuyenus. KucnoTsl u conu

24

MounsipHblii 00bEM Ta30B. PacuéTbl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnueckue CBOKMCTBA BOJIbI. Boja kak pactBopurenb. PacTBopsl.
HacelilieHHbie 1 HEHACHIIIIEHHBIE paCTBOPHI. PACTBOPUMOCTH BEILIECTB B
BoJie. MaccoBasi 10Jisl BEIIECTBA B paCTBOpPE. XMMUUYECKHUE CBOMCTBA BO/IBI.
OcHoBanus. Ponb pacTBOpOB B MPUPO/IE U B KU3HU yeloBeka. Kpyropopor
BO/IbI B MPUPO/IC. 3arps3HeHUE MPUPOAHBIX BOA. OXpaHa U OUHCTKA
MPUPOJTHBIX BO/JI

2.6

Knaccudukanus sHeoprannyeckux coenqunennii. Oxkcuapl. Kitaccuduxanys
OKCHJIOB: cojieoOpasytoiire (OCHOBHbBIE, KUCIOTHbBIE, aM(pOTEPHBIE) U
Hecoseobpasyromne. Homenknatypa okcuaoB. @uszndeckue u
XUMHYECKUE CBOMCTBA OKCHUIOB. [lonyueHue okcuaos

2.7

OcHoBanusi. Knaccudukanust o0CHOBaHMI: IET0YN U HEPACTBOPUMBIE




ocHoBaHus. HomeHnkiatypa ocHoBaHur. OPU3NUECKUE U XUMUAYECKUE
CBOMCTBA OCHOBaHUU. [lonyyeHne ocHOBaHUM

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznyeckue
2.8 U XMMHYECKHE CBOMCTBA KUCJIOT. Paa aktuBHoctu Metaniaos H.H.
bekerosa. [lonyuyenue kucior

29 Comu. Homenknatypa coneil. @Pu3nyeckue 1 XUMUUYECKHUE CBOMCTBA COJIEH.
' [Mony4enue coneit

2.10 | I'enernueckas cBs3b MEXKAY KIAaCCaMHU HEOPraHUYECKUX COCIUHEHUN

XHUMHYECKUI 3KCIEPUMEHT: KaYECTBEHHOE OIPEEICHUE COAEPIKaHUS
KHCIIOpOJa B BO3yXe, OJIy4eHHE, COOMpaHne, paCllO3HAaBaHUE U
U3yYEHHE CBOMCTB KUCIOPOAA, HAOII0IEHUE B3aUMO/ICHCTBYUS BEIIECTB C
KHCJIOPOJOM M YCJIOBHSI BOSHUKHOBEHHMSI M MPEKPALLEHUSI TOPEHUS
(moskapa), o3HaKOMJIeHUE ¢ 00pa3aMi OKCUIOB U OMKMCAHUE UX CBOMCTB,
MoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB BOAOPOIA
(ropenue), B3aumoieiicTere Bojgopoaa ¢ okcuaoM Meau(Il) (BoamoxHo
MCIIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOII0IeHuE 00Pa3IIOB BEIIECTB
KOJIMYECTBOM | MOJIb, UCClIeIOBaHHE OCOOCHHOCTEN pacTBOPEHUS
BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C
2.11 | ompenen€HHO MacCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBUE BOJBI C METANIAMU (HATPUEM U KaJIbLIEM) (BO3MOKHO
WCITI0JIb30BAaHUE BUJCOMATEPHUAIIOB), ONIPENEIEHUE PACTBOPOB KHCIIOT U
HIEJI0YEN C MOMOIIBIO UHANKATOPOB, UCCIIET0BAHNE 00pa3IoB
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAOIIOAEHUE U3MEHEHHUS
OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIIOT M LIEIOYEH, U3yUECHHE
B3auMoJiericTBus okcuaa meau(ll) ¢ pacTBOpom cepHOM KUCTOThI, KUCIOT
C METaJlJIaMU, peaKUi HEUTpAIU3aliH, TOTYyYEHUE HEPACTBOPUMBIX
OCHOBAHM, BHITECHEHHE OJIHOT'O METaJUIa IPYTUM U3 pacTBOpaA COJIH,
pelIeHre KCIIEPUMEHTANIBHBIX 3a/a4 1o TeMe « BaxkHeiume kiacchbl
HEOPraHUYECKUX COCTUHEHUN

[Tepnonnueckuii 3akoH u [leproanyeckas cucteMa XUuMHUYECKUX
3 sanemenToB /.. Menneneea. CtpoeHue aTOMOB. XUMHUYECKas CBS3b.
OKUCITUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

3.1 HepBBIC ITOITBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYECKUX dJIeMeHTOB. [IoHsaTHE O

rpynnax cXOJHbIX 3JIEMEHTOB (111€JIOUHbIE U 1IeJI0YHO3EMENIbHbIE




METaJIJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl). JIEMEHTHI, KOTOPbIE 00pa3yIoT
am(poTepHbIE OKCUIBI U TUAPOKCHU/IBI

3.2

ITepunonnueckuit 3akoH. [lepuoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB
J.W. MenneneeBa. KopoTkornepuoaHasi U JIMHHOTIEPUOAHAS (POPMBI
ITepunoanueckon cucteMbl XuMHUYECKUX diieMeHTOB .. Menneneena.
Ilepuone! u rpynnel. PU3NYECKUN CMBICI IOPAIKOBOTO HOMEpa, HOMEPOB
[IEpUOAA U TPYIIIBI DJIEMEHTA

3.3

Crpoenne aroMoB. CocTaB aTOMHBIX SAep. M30TONBL. DNEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK ATOMOB MEPBBIX 20 XUMUYECKUX
anemeHTOB [lepuoanueckon cucremsl .M. MenneneeBa. XapakTepucTrka
XUMHYECKOT0 3JIEMEHTA IO €T0 MOJ0KEeHUIO0 B [leproanueckoil cucreme
JI.1. MennaeneeBa

3.4

3aKOHOMEPHOCTH U3MEHEHHUS PaMyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPpyNaM U NEPUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u Ilepuognyeckoit CUCTEMBbI
XAMHUYECKHUX 3JIEMEHTOB JJIS1 Pa3BUTHS HAayKH U TipakTuku. ..
MemnperneeB — y4€HbIN U TpakIaHUH

3.5

Xumuueckast cBsizb. KoBasieHTHas (MOJIsIpHAst U HETIOJISIPHAST) CBSI3b.
DIEeKTPOOTPULATETbHOCTh XUMHUECKUX 3JIeMEHTOB. IOHHas CBs3b

3.6

Crenenp okuciaeHus. OKUCIUTEIbHOBOCCTAHOBUTEIILHBIC PCaAKINN.
HpOHCCCBI OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIMTEIIM U BOCCTAHOBUTEIHN

3.7

XUMUYECKHUM DKCIIEPUMEHT: U3yUeHUEe 00pa3lioB BEIIECTB METAIIOB U
HEMETAJIOB, B3AMMOJICMCTBUE THAPOKCHUIA [IMHKA C PACTBOPAMH KUCIIOT U
IEJI0YEH, TPOBEAECHUE OIBITOB, UITFOCTPUPYIOIINX ITPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakIuii (ropeHue, peakimu
Pa3IOKEeHUSI, COSTMHEHUS)

9 KIIACC

Kon

‘ 1

[TpoBepseMBbIil INEMEHT COJIEPKAHUS

‘ BemectBo u xumnueckas peakuus. [losropenne




1.1

ITepuonnueckuit 3akoH. [lepuoanyeckas cucteMa XMMUYECKUX 3JIEMEHTOB
H.1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMHUYECKHUX JJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KAJIKS, KaJIbLIHS
U UX COCIMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM JJIEMEHTOB B
Ileproguyeckon cucTteme U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BUAbl XUMHUUECKOM CBSI3U. THUIIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIINYECKON
pPEMIETKU U BUa XUMUUYECKOU cBsi3u. Kiaccudukarys 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB (MEXAYHAPOIHASA U TPUBHAIIbHAS).
XUMHYECKHUE CBOMCTBA BEMIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM
HEOPraHUYECKUX COCIUHEHHM, TCHETUYECKAs CBSI3b HEOPTAaHUYECKUX
BEILIECTB

1.3

Kiraccudukanys XUMHUYIeCKUX PeakIuil 110 pa3IMIHBIM MpU3HaKaM (110
YHCJIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEILIECTB, 110 TEILIOBOMY

s dexTy, Mo NBMEHEHHIO CTETICHEH OKUCIICHHS] XUMHUIECKUX JIEMEHTOB,
0 0OPATHUMOCTH, TIO YYACTHIO KaTan3aTopa). JK30- U dHIOTEPMUICCKUE
peakunu, TEpMOXUMHIECKUE ypaBHeHU. [loHsATHE O CKOpOCTH
XAMUYECKOU pEaKLIUU

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX PEAKITHIX.
[loHATHE O TOMOTE€HHBIX M T€TEPOreHHBIX peakuusx. [lonarue o
XUMHAYECKOM paBHOBecHH. DAKTOPBI, BIUAIOLIIME HA CKOPOCTh
XUMHAYECKOUN PEAKINH U MOJ0KEHUE XUMUYECKOTO PABHOBECHS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, 3JIEKTPOHHBIN OallaHC
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBIECHNE YPaBHEHUIN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIb30BaHUEM METO1A
AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPOIUTUYECKON JUCCOLMALAN. DJIEKTPOJIUTHI U
HE3JIEKTPOIUThI. KaTnoHbl, aHHOHBI. MEeXaHU3M JUCCOLIMALINU BEIIECTB C
Pa3IMYHBIMUA BUJAMHU XUMHAYECKOU CBsI3U. CTENEeHb JUCCOLMAIINH.
CuiibHBIE U clla0ble JIEKTPOJIUTHI. Peakiiuu HOHHOTO OOMeHa. Y CIIOBHS
MPOTEKAHUSI PEAKIIUM HOHHOTO OOMEHA, MOJTHbIE U COKPaIEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOKWCTBA KUCIIOT, OCHOBAHUM U COJICH B CBETE
IpeICTaBICHUN 00 AIEKTPOIUTHYECKON Auccounanuu. KauecTtBeHHbIE
peakunu Ha UOHBL. [IoHsATHE O TUApOIM3E CoJer




1.7

XUMHUYECKHAN IKCIIEPUMEHT: 03HAKOMJIEHUE C MOJIEJISIMU
KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB — METAJIJIOB U
HeMmeTauioB (TpaduTta 1 anmasa), CIIOKHBIX BEHIECTB (XJIOpUIa HATPHs);
UCCJIeIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIu OT
BO3JIEHCTBUS PA3UYHBIX (haKTOPOB; UCCIIEIOBAHUE IEKTPOIPOBOTHOCTH
PacTBOPOB BEILIECTB, IPOIIECCa AUCCOIUALIMUA KUCIIOT, IIEI0YEH U coien
(BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHUAIIOB); POBE/ICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKY MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa
(oOpa3zoBaHue ocajka, BblJIEJICHUE ra3a, 00pa30BaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuit (ropeHue, peakiiuu pa3aoKeHus, COeUHEHNUS] ); paclio3HABaHUE
HEOPTraHMYECKUX BEIIECTB C TOMOIIbIO KAaUECTBEHHBIX PEAKIIUM HA HOHBIL;
pelieHre SKCIEPUMEHTANIbHBIX 3a/1a4

Hewmetamnsl u ux COCIUHCHUA

2.1

OO6mast xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIe CTeneHu okucienus. CTpoeHne u Gu3nvecKue CBONCTBA
MPOCTHIX BEIIECTB — raJOT€HOB. XMMUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa
(B3aMMOJENCTBUE C METANIAMU, HEMETAJUIAMH, IEJI0YaMHu ).
Xnoposoaopo. ConsiHast KUCIOTa, XAMUYECKHUE CBOMCTBA, MOJIyUYEHHE,
NpUMEHEHHE. JIelCTBUE XJI0pa U XJIOPOBOJOPO/Ia HA OPraHU3M YEJIOBEKA.
Baxxneimme XJIOpuapl U UX HAXO0KAEHUE B IPUPOAE

2.2

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbsl. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTepPHbIE CTENEeHNU OKUCIeHus1. CTpoeHue u
(u3mYecKre CBONCTBA MPOCTHIX BEIIECTB — KUCJIOPOIa U CEPHI.
AmnoTporHbie MOIU(UKALIMN KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOIOpOJ, CTPOEHHUE, PU3NUYECKUE U XUMUYECKHE CBOMCTBA.
OKcuapl cepbl Kak IPeACTaBUTENN KUCIOTHBIX OKCHUIOB. CepHasi KHCIIOTa,
bu3nYecKue 1 XUMUUYECKHE CBOMCTBA (00IIME KaK MPeJACTaBUTENS Kiiacca
KHUCIIOT ¥ crienuduieckue). XUMUIECKUE PEaKInH, JICKAIUe B OCHOBE
MIPOMBITIUICHHOTO CITOc00a MOIydeHHs CEpHON KUCITOTHI. [Ipumenenue.
Conu cepHO KUCTIOTHI, KAYECTBEHHAS PEaKIUs Ha CyJIb(aT-HOH.
Haxoxnenue cepbl u €€ coeIMHEHNI B MPpUpOoJIe. XUMHUUECKOE
3arps3HEHUE OKPYKAIOIIECH Cpe/ibl COEAMHEHUSIMU CEPhI (KUCIOTHBIC
JIOK]IH, 3aTPSI3HEHKE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0
pe0TBpaIlCHUS




2.3

OO61ast xapakTepucTuka 3neMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paclpOCTPAHEHUE B
npupoje, puzndyeckue U XumMuueckue coiictBa. Kpyrosopot a3ora B
npupoje. AMMHAK, ero (pu3ndeckne 1 XMMUYECKHEe CBOMCTBA, OTyUYeHUE
u npuMeHeHue. Coau aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npumeHenue. KauecTBeHHas peakiysi Ha HOHbl aMMOHHSL. A30THas
KHCJIOTA, e€ Moyly4eHue, Gu3nyecKkue 1 XuMu4eckue cBorcTBa (00Imue Kak
MpeCTaBUTENA Kilacca KUCIOT U crienududeckue). Mcnonp3oBanue
HUTPATOB U COJIEH aMMOHHS B KAYECTBE MUHEPAIbHBIX YA0OPEHUM.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIOLIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCHOTHBIE TOXKAM, 3arPA3HEHUE BO3AYyXa, IOUYBHI U BOJIOEMOB)

24

dochop, annorponnsie MoauduKkanuu pocdopa, husnueckue u
xumuueckue ceorictBa. Oxcua gocdopa(V) u pochopHas kuciora,
(u3znuecKkre 1 XMMUYECKUE CBOMCTRA, NosrydeHue. Mcnonb3oBanue
(docdaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHUI

2.5

Ob6mas xapakrepuctuka 31eMeHToB [VA-rpynmel. OcobeHHoCTH
CTPOEHUSI aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIEHUS. YTIEpO/,
AJUTOTPONHbIE MOAU(UKAIIUH, PACTIPOCTPAHEHUE B IPUPOJE, PU3HUECKHE
1 XuMU4eckue cBorictBa. AacopOuus. KpyroBopot yriepoja B mpupoe.
Oxkcunpl yriepoaa, ux Gpu3HN4ecKue 1 XMMUYECKHE CBOMCTBA, IEUCTBUE Ha
’KUBbIE OPTAHU3MBI, TOTYYEHUE U IPUMEHEHHE. DKOJIOTHYECKUE
npo0OsieMbl, CBA3aHHBIE ¢ OKcuIoM yriepoaa(lV); runoresa rmodanbsHOTO
MOTETUICHUS KJIIUMAaTa; MapHUKOBBIN A(DEKT. YTosbHas KUCIOTa U €€
COJIU, UX (PU3NYECKUE U XMMHUECKHE CBOICTBA, ITOJIy4eHUE U
npuMmeHenne. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. Vcnonb30Banue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH M CEITLCKOM XO035HCTBE

2.6

ITepBoHauanbHBIC TOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O
COEJIMHEHUAX yIyiepoJia (METaH, dTaH, dTUJICH, alleTUICH, dTaHO,
TJIMIEPUH, YKCYCHas KUCioTa). MIX cocTaB M XMMHUYECKOE CTPOCHHUE.
[ToHsaTHE O OMONOTMYECKHU BaXKHBIX BEIISCTBAX: KHUPaAX, OCIIKax,
YIJIEBOJAX — M UX POJIM B KU3HU YEJIOBEKA. MaTepruaibHOE € IUHCTBO
OPraHUYECKUX U HEOPraHWYECKUX COCTMHEHU

2.7

Kpemnunii, ero pusndeckre u XUMHUYECKUE CBOMCTBA, TIOJyYCHHUE U
npuMenenue. CoequHenus: KpeMHus B ripupoje. OO1ue npecTaBIeHus
00 okcuze kpeMuusi(IV) u kpemuueBoit kucnore. CUITMKAThI, UX




HUCIIOJIB30BaHHUC B 6BITy, MCIULIKWHE, ITPOMBIIIJICHHOCTH. Baxnenmue
CTPOUTCIIBHBIC MaTCPHUAJIbI: KCPAMHKA, CTCKJIO, HCMCHT, 6CTOH,
’KeJIe300€TOH. HpO6H€MLI 0e301acCHOT0 MCITOJIb30BAHUS CTPOUTCIIBHBIX
MaTCpHUaJIOB B HOBCGI[HGBHOﬁ KHN3HHU

2.8

XUMHUYECKUM IKCTIEPUMEHT: U3ydeHHE 00pa3Il0B HEOPTaHUIECKUX
BEILIECTB, CBOMCTB COJSTHOM KHCIJIOTHI; TPOBEAEHNE KaUECTBEHHBIX
peakinii Ha XJIOPUA-UOHBI U HAOMIOJICHUE PU3HAKOB UX MPOTEKAHMUS;
OTIBITHI, OTPAKAIOIINE (PU3NYECKUE U XUMUYECKHUE CBONCTBA TAJIOTC€HOB U
WX COeMHEHUH (BO3MOKHO HCIIOJIH30BAHNE BUIEOMATEPHAITIOB);
O3HAKOMJICHUE C 00pa3liaMu XJIOPUI0B (TAJIOTCHHUIOB); 03HAKOMIICHUE C
oOpa3ziamu cepbl 1 €€ COSTMHCHUSIMU (BO3MOYKHO MCITOJIh30BAHUE
BHJICOMATEPHAIIOB); HAOIIOICHHE MpoIecca OOYTIUBAaHUS caxapa Mo/
JNEUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOUM KHUCIOTHI; N3YUYEHHE XUMUYECKHUX
CBOMCTB pa30aBiI€HHON CEPHOUN KUCIIOTHI, MPOBEAECHUE KaUYECTBEHHOMN
peakiuu Ha cyib(aT-uoH U HaOJI0ICHUE PU3HaKa € MPOTeKaHMUS;
O3HaKoMJIeHHUE ¢ (PU3NYECKUMHU CBOMCTBAMHU a30Ta, pocdopa u ux
coeIMHEHU (BO3MOXXHO MCTIOJIb30BAHUE BUACOMATEPUAIIORB), 00pa3iiaMu
a30THBIX U (HochHOPHBIX YI00pEHMIt; ToJTydeHre, cCoOupaHue,
pacro3HaBaHHE U U3yYEHUE CBOMCTB aMMHAKA; IPOBE/ICHHE
KauyeCTBEHHBIX PEaKIIMi Ha MOH aMMOHUS U ¢ocdaT-uOH U U3yUEHHUE
MIPU3HAKOB UX MPOTEKAHUS, B3aUMOAECHCTBHE KOHIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEJIbIO (BO3MOYKHO UCIIOIb30BaHUE
BHJICOMATEPUAIIOB); U3yUCHUE MOJAEIICH KPUCTATUTMYECKUX PEIIETOK
anMasza, rpadura, GpyuiepeHa; 03HaAKOMJICHHUE C MPOIIECCOM aicopOuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U YCTPOMCTBOM
MPOTUBOTra3a; Mojy4eHue, CoOupanue, pacrno3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKHCIIOTO ra3a; MPoBEeJACHNE KaUeCTBEHHBIX PeaKlnil Ha
KapOOHAT- U CUJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB UX MPOTEKAHNS,
03HAKOMJICHUE C TIPOAYKITUEH CUITMKATHON MPOMBIIIJICHHOCTH; PEIICHNE
AKCHEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelIre HeMeTaulbl U UX
COEIMHEHUSD

MeTtaniabsl ¥ uxX COCIMHCHUA

3.1

OO6m1as xapakTepUCTUKAa XMMUYECKUX 2JIEMEHTOB — METAJLJIOB Ha
OCHOBAaHUU UX MOJOkeHUs B [lepnoanyeckoit cucteMe XuMUYECKUX
anemeHToB /.M. MenneneeBa u ctpoenust aroMoB. CTpO€HUE METAJIIOB.
MeTtauindeckasi CBsi3b U METAJUIMYECKAsl KpUCTAJUIMYECKas pelIETKA.




DIIEKTPOXMMHYECKUI PSJI HANIPSKEHUI METAJUIOB

3.2

dusznyeckue 1 XUMUIECKHE CBOMCTBA MeTaJUI0B. O0IIHMeE CIIocOObI
MOJTyYCHUS METaIUTOB. [oHITHE 0 KOPPO3HH METAIIJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYTYH,
JTIOPATFOMUHUN, OpOH3a) U UX MPUMEHCHHE B OBITY W IPOMBIIIUICHHOCTH

3.3

[I{emounple MeTALIBL: TONOKEHUE B [leproanueckon cucreme
xumuueckux 3meMeHToB .M. MeHneneeBa; CTpOEHUE UX aTOMOB;
HaxoxJeHue B npupoze. dusndeckue u XMMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCU/IBI HATPUS U KaJIUS.
IIprMeHeHne MIEIOYHBIX METAUIOB U UX COEAUHEHUM

3.4

IllenoyHO3eMENBHBIE METAJJIBI MArHUM 1 KaJdbIIUH: IIOJIOKEHHUE B
[Tepuognueckon cucreme xumuueckux 3yeMeHToB .M. Meneneesa;
CTPOEHUE UX AaTOMOB; HaX0XKJAeHUE B Ipupoae. Puzndeckue u
XMMHYECKHE CBOMCTBA MarHus 1 Kajblius. BaxHeiiie coeuHeHUs
Kanbius (OKCUI, TUAPOKCHI, colin). JKECTKOCTH BOABI U CIIOCOOBI €€
YCTpaHCHUS

3.5

AmomuHui: nojoxenue B [leprnoinueckoil cuCTEME XUMHUYECKUX
sanemenToB [I.. MeHieneeBa; CTpO€HHE aTOMa; HaX0KICHUE B IPUPOJIE.
duznyeckre U XUMUYECKHEe CBONCTBA aTlOMUHUS. AMQOTEpHBIE CBOMCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUS

3.6

XKeneso: nonoxenue B [leprnoanyueckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.. MenaeneeBa; CTpOCHHUE aTOMa; HAX0XKACHUE B IIPUPOJE.
®u3nuecKue U XUMHYECKHE CBOMCTBA xkenne3a. OKCUIbI, THIPOKCUIBI U
conn xkene3a(ll) u xeneza(Ill), ux cocras, CBOMCTBA U MOTYUYECHHE

3.7

XUMHUYECKUM SKCIIEPUMEHT: 0O3HAaKOMJICHHE ¢ 00pa3iaMyu METAJIJIOB U
CIUIaBOB, UX (DU3NYECKUMHU CBOMCTBAMU; U3yUYCHHUE PE3yIHTaTOB KOPPO3UHU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHNE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/Ia KaJbILIMSA U HATPUS C BOJIOM (BO3MOKHO
WCIIOJIB30BaHUE BUIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM
BOJIbI; IIpOIIecCa TOPEHUS JKeJie3a B KUCIOPOoAe (BO3MOXKHO UCIIOIb30BaHUE
BHUJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha
HMOHBI (MarHus, Kanblys, aTFOMUHUS, MuHKa, xkenae3a(ll) u xeneza(11l),
Menu(Il); HabnrogeHre U onMcanue NPoIeCcCOB OKPAIIMBAHUS TJIAMEHU
MOHAMM HATPUsI, KaJus U KaJbIUs (BO3MOXXHO MCTOJIb30BAHUE




BUJIEOMATEPUAJIOB); UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA
ATIOMUHUS U TUAPOKCU/IA IIUHKA; pEIICHUE SKCIIEPUMEHTANBHBIX 3a]1a4 110
TeMe «BaxxHehme MeTaJlibl U UX COCIMHEHUSD)

XUMUs U OKpYKarolas cpena

4.1

HoBreie matepuansl u TexHonornu. BemecTsa u mateprualisl B
MOBCEHEBHOM KW3HU YEJIOBEKA. XUMHS U 310pOBbE. bezomacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas
MOMOILb IPU XMMHUYECKHUX OKOTaX U OTPABICHUSX

4.2

OCHOBBI PKOJIOTHYECKON TPAMOTHOCTH. XUMHUYECKOE 3arps3HCHHE
okpyxaroniei cpenbl [1JIK. Ponb XuMuu B pelieHUN 3KOJI0THYECKUX
npo6iem. [IpupoaHbie HCTOUHUKH YTIIEBOIOPOJOB (Yrodib, IPUPOAHBIN
ra3, He)Th), NPOAYKTHI UX MEPepadOTKH, KX POJIb B OBITY U
IIPOMBIIUIEHHOCTH

4.3

XVWMHUYECKHUM 3KCIEPUMEHT: U3yUYEeHHE 00pa31[0B MaTEPUAIOB (CTEKIIO,
CTUIaBBI METAJUIOB, TIOJTMMEPHBIC MaTEPHAIIBI)




[TPOBEPAEMBIE HA OI'D 110 XMMUWU TPEBOBAHUA K PE3VJIbTATAM
OCBOEHMS OCHOBHOI OEPA30BATEJILHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kona
npoBepsieMor
0
TpeOOBaAHUA

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3ysIbTaTaM
0a30BOT0 YPOBHS OCBOCHHS OCHOBHOW 00pa30BaTelIbHOM
pOrpaMMbl OCHOBHOTO 00111er0 0Opa3zoBanus Ha ocHoBe DI'OC

1

IIpencrasnenue:

1.1

0 [M03HABAEMOCTH SIBJIEHUI MPUPObI, TOHUMAaHUE OObEKTUBHON
3HAYUMOCTH OCHOB XMMHYECKOI HayKH Kak 00J1acTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA O0IIEH KyIbTyphl U
IIPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKA B YCIOBUAX
COBPEMEHHOTO O0IIECTBA; TOHUMAaHUE MECTa XUMHH CPEIU
JOPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTO/IaX ITO3HAHUWA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
1 TCOPCTUUCCKUX METOAAX UCCICAOBAHNA BCUICCTB U U3YUYCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC UCII0JIb30BATbh MOACIIN IJIs1
OOBSICHECHUSA CTPOCHUSA aTOMOB U MOJICKYII

1.3

o cepax npodeccrnoHaTHLHON NEeATeTLHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHIKCHHSIX XMMHYSCKON HayKH, YTO IMO3BOJIUT 00YYArOIIUMCS
paccMaTpuBaTh XUMUIO Kak cdepy cBoer Oynymieit
npoecCHOHATBHOM NEeITeILHOCTH U ClIeJIaTh OCO3HAHHBINA BEIOOD
XUMHH KaK TPOGUIBHOTO TIPeIMeETa P MIePeXo/ie Ha YPOBEHb
cpeaHero oo1ero oopa3oBaHus

Brnanenune cucteMoii XUuMHAYECKUX 3HAHUM U YMEHUE ITPUMEHSTh
CHUCTEMY XMMHUUYECKUX 3HAHHI, KOTOpasi BKIIFOYACT:

2.1

BOKHEUIIINE XUMUYECKUE TIOHSITHUS: XUMUUECKUHN AJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIOKHOE BEIIECTBO, OAHOPOIHAS
¥ HEOJHOPOHAS CMECh, OTHOCUTEJIbHBIC aTOMHAs U
MOJIEKYJISIpHAsi MACChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MOJIIpHBIN 00bEM, OKCHI, KHUCIIOTa, OCHOBAaHUE, COJIb
(cpenusisl), XUMHUYECKasi peakIusi, peaKkIiu COCIMHEHHUS, PeaKlluu




Pa3NoKEeHMsI, pEaKIMK 3aMEeIIeHUs], peaK[ui 0OMeHa, TEII0BOM
3¢ dexT peakuu, 3K30- U FHTOTEPMHUUECKUE PEaKI[MHU, pacTBOD,
MaccoBas A0JI1 XUMHUUYECKOTO JIEMEHTA B COCIMHEHUH, MAaCCOBas
JI0JIsl U IPOLICHTHAs! KOHILIEHTPALUS BEILIECTBA B PACTBOPE, AP0
aToMma, SJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, pagnuycC
aTOMa, BAJICHTHOCTb, CTEIIEHb OKUCJICHUS, XUMHUYECKasl CBSI3b,
AIEKTPOOTPULIATEIBHOCTD, OJISIPHAS W HEMTOJISIPHASI KOBAJIEHTHAS
CBSI3b, MOHHASI CBSI3b, METAJIINYECKAS CBA3b, KPUCTAIIINYECKAs
peméTka (aTOMHasi, HOHHAs, METaJUTMYEeCKasi, MOJICKYJISIpHasT),
WOH, KaTUOH, aHUOH, JJICKTPOJIUT U HEAJIEKTPOJIUT,
AJIEKTPOJIMTUYECKAS TUCCOLMAIHS, PEAKIITU HOHHOTO 0OMEHa,
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTEND U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, 00OpaTUMbIE U HEOOpaTUMBbIE PEAKIIUH,
CKOpPOCTh XMMHUYECKOM peakuunu, katanuzarop, IIJIK, koppo3us
METAaJIJIOB, CIUIaBbI

2.2

OCHOBOIIOJIararoIre 3aKOHbI XUMHUU: 3aKOH COXPaHECHUSI MACCHI,
nepuoanyeckuit 3akoH .M. MenneneeBa, 3aK0H ITOCTOSTHCTBA
COCTaBa, 3aKOH ABOTajJpo

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIPHASL TEOPUS, TEOPHS
JIEKTPOJIMTUYECKON JUCCOLUALINI

Bnanenue ocHoBaMH XMMHYECKON IT'PAMOTHOCTH, BKITFOYAKOIIIEH:

3.1

YMEHUE MPABUIIBHO HCIIOJIb30BATh U3YUEHHBIEC BEIIECTBA U
MaTepHalibl (B TOM YUCJIE MUHEpaIbHbIE YAOOPEHUS, METAILIBI U
CIUIaBBI, TPOIYKThI NEPEepadOTKH NPUPOIHBIX HCTOYHUKOB
yTI€BOA0POA0B (Yrisi, HPUPOAHOIO rasza, HeTH) B ObITY,
CEJIbCKOM XO3SIIICTBE, Ha MPOU3BOJICTBE U TOHUMAHUE 3HAYEHUS
KHUPOB, OEIKOB, YIJIEBOAOB I OpraHU3Ma 4YeJ0BeKa; YMEHUE
IPOrHO3UPOBAThH BIMSHUE BEIIECTB U XUMUYECKUX MTPOLIECCOB HA
OpPraHM3M UeJIOBEKa U OKPYKAIOIIYIO IPUPOJHYIO CPELY

3.2

YMEHHUE UHTETPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUSAMHU JPYTHUX
y4€OHBIX MPEAMETOB

3.3

HaJIM4YKE ONbITa padbOThI C Pa3TIMYHBIMU UCTOYHUKAMU
uH(dOopMaIMKi 10 XMMUU (Hay4yHasi U HAyYHO-TOMYJIsIpHAsI




JUTEepaTypa, CI0BapH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC OOBEKTHUBHO OLICHUBAThb I/IH(i)OpMaI_[I/IIO O BCIICCTBAX, UX
MMPEBpAIICHUAX U IPAKTUICCKOM IIPUMCHCHUH U YMCHHUC
HCIOJIb30BaTh €€ AJIs peIICHUA yqe6HO—H03HaBaTCHBHBIX 3agad

Brianenne ocHOBaMy MOHATUITHOTO AIapaTa U CHMBOJIMYECKOTO
SA3bIKa XUMHH JIJIS1 COCTABJICHUSI (POPMYJT HEOPraHUYECKHUX
BELIECTB, YPABHCHUN XUMHUUYECKUX PEAKLIUI; OCHOBAMHU
xumudeckoil HomeHknarypsl (IUPAC u TpuBHanbHON)

YMeHue 00bSCHATH CBSA3b MOJOKEHHS JIEMEHTA B
[lepunonnueckoi cucTeMe ¢ YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsJl Sapa,
o0l111ee YMCIIo 3JIEKTPOHOB), pacpeieIEHUEM AJIEKTPOHOB 10
SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAJIUS
Y KQJIbLIUS

[IpencraBienue 0 NEPUOAUIECKON 3aBUCUMOCTH CBOVCTB
XUMHUYECKHUX JIEMEHTOB (paJinyCc aToMma,
AJIEKTPOOTPULIATEIFHOCTH ), MPOCTHIX M CJIIOKHBIX BEIIECTB OT
MOJIOKEHMS 2JIeMeHTOB B [leproanueckoil cuctemMe (B MaJIbIxX
MEepUOJIax Y IJIaBHBIX MOJArPYNIax) U 3JEKTPOHHOTO CTPOCHUS
aToMa

YMeHue kinaccu@uImpoBath:

7.1

XUMHUYCCKHUE 3JICMCHTHI

7.2

HCOPraHNM4YCCKHC BCIICCTBA

7.3

XUMHUUYCCKUC PCAKIINN

YMeHue onpenersTh:

8.1

BaJICHTHOCTB U CTCIICHb OKUCJICHHUA XUMHYCCKUX 3JICMCHTOB,
3apAaa HOHa

8.2

BHU/ XMMHUYECKOM CBSI3U U THII KpI/ICTaHJII/IIICCKOﬁ CTPYKTYPhI B
COCAUHCHUAX

8.3

XapakTep cpebl B BOAHBIX PACTBOpaxX BEUIECTB (KUCIOT,




OCHOBAHMIA)

8.4 OKHCJIUTEIIb U BOCCTAHOBUTEIIh
9 YMeHue xapakTepu3oBaTh GU3NIECKUE M XUMUIECKHUE CBOMCTBA:
IIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOAOPO, rpaduT, aimMas,
9.1 KpeMHHH, a30T, ¢hochop, cepa, XJI0p, HATPUH, KaJIHA, MarHHi,
KaJIbIIUM, ATFOMUHUMN, JKEJI€30)
CJIO’KHBIX BEIIECTB, B TOM YHCIIC UX BOJIHBIX pacTBOPOB (BO/IA,
aMMHaK, XJIOPOBOJIOPOJ1, CEPOBOAOPO/I, OKCUILI U TUAPOKCUIbI
9.2 metaiioB [-ITA rpynn, amomunust, meau (I1), munka, xenesa (I u
' II1), okcuaet yraepona (II u IV), xpemuus (IV), azora u pochopa
(ITIT u V), cepsl (IV u VI), cepaucras, cepHas, a30TucTasi, a30THasl,
dbocdopHasi, yroiapHas, KpeMHUEBasi KUCJIOTA U UX COJIH)
MIPOTHO3UPOBATh U XapaKTEepHU30BaTh CBOMCTBA BEIIECTB B
9.3 3aBUCHMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHUE BEILIECTB B
’ 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MTPOTEKAHUS
XUMUYECKUX MPEBPAIICHUHN B PA3JIMUHBIX YCIOBUSIX
10 YMeHue cocTaBsATh MOJIEKYJIIPHBIE U HOHHBIE YpPaBHEHUS
peaKiunii, B TOM YUCJIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM
10.3 WUTFOCTPUPYIONTUX XUMUYECKHE CBONCTBA U3YYEHHBIX KJIIACCOB
' (rpymi) HEOpraHUYECKUX BEIECTB
10.4 MOATBEPKAAIOIINX T€HETUYECKYIO B3AMMOCBSI3b MEK1y HUMU
11 YMeHue BBIYUCIIATH (IIPOBOJIUTH PACUETHI):
11 OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTA B COEIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 MacCy, 00hEM ra30oB
114

I10 YpaBHCHUAM XUMHUICCKUX peaKHI/Iﬁ N HAaXOIUTb KOJINYCCTBO




BEIIECTBA, 00BEM U MAcCy peareHTOB WU MPOYKTOB peakluu

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH METOAAMH HAYYHOT'O NIO3HAHUs (HAOJIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHKE) ITPU U3YUECHHUU
BELIECTB U XMMHUYECKUX SBJICHHI; yMEHHE C(POPMYINPOBAThH
npo0ieMy U MPEAIOKUTh MMyTH €€ peleHUs

12.2

0e30macHOl pabOThl ¢ XUMUYECKUMH BEIIECTBAMHU, XUMHIECKON
NOCYy1I0M U 1a00paTOpHBIM 000PY10BAaHUEM

12.3

npaBuIaMH 0€30MacHOTO 0OpaIeHus C BEIECTBAMU,
UCIIOJIb3YEMbIMH B TIOBCETHEBHOM JKM3HU, TPABUIIAMU TTOBEJCHUS
B IEJIAX COEPEXKEHUS 3I0POBbS U OKPY>KAIOIIEH IPUPOTHOM
cpenbl; MOHUMaHue Bpeia (OMacCHOCTH) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI ONPEIEIEHHBIX BEIIECTB, CIIOCOO0B YMEHBIIICHUS U
NPEAOTBPAIICHUS UX BPEIHOTO BO3ICUCTBUS

13

Hanuuwne IMPAaKTUYCCKHUX HABBIKOB IINIAHUPOBAHUA U
OCYIICCTBJICHUA CICAYIONNX XUMHYCCKNX SKCIICPUMCHTOB!

13.1

U3y4YeHHUE U ONMcaHne (HU3NIECKUX CBOMCTB BEIECCTB;
03HAKOMJICHUE C (U3MUCCKIMHU M XUMHUECKUMHU SIBJICHUSIMU;
OIIBITHI, MWIUTFOCTPUPYIOLIME NIPU3HAKUA IPOTEKAHUSA XUMUUECKUX
peakuun

13.2

M3y4YEeHUE CIIOCOOOB pa3/ieNieHHs cMeceit

13.3

MOJTYYEHUE KUCIIOPOJIa U U3YUYEHHUE €r0 CBOMCTB; MOJIYUYEHUE
BOJIOPO/Ia U U3YYEHHE €r0 CBOMCTB; MOJYUYCHUE YTIIEKUCIIOTO ra3a
Y U3yYE€HUE €r0 CBOMCTB; MOJIYYCHUE aMMHUAKA U U3YUYEHHE €TO
CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOU 10JIEH
PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHNE MHAUKATOPOB (JITaKMyca, METUIIOPAHkKa U
dbenondranenna) ayg onpenencHus XxapakTepa cpeibl B
pacTBOpax KHUCIOT U LIEIOYEH

13.6

HCCJICA0OBAaHUC U OIIMCAHUC CBOMCTB HCOPraHN4YCCKHUX BCIICCTB




Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AaUMOJICUCTBUS KUCIIOT C
MEeTaJUIaMU, OKCUJAMH METAJIJIOB, PACTBOPUMBIMHU U
HEPAaCTBOPUMBIMU OCHOBAHUSIMH, COJISIMU; TIOJTyUYEHUE
HEPAaCTBOPUMBIX OCHOBAHUI; BBITECHEHUE OJTHOIO METAJLIa
JIPYTUM U3 pacTBOpa COJIM; UccleoBaHNuEe aM(pOTEPHBIX CBOMCTB
TUAPOKCUAOB aJTFOMUHUS U LIMHKA

13.7

pellIeHUE FKCIIEPUMEHTAIIBHBIX 3314 110 TeMaM: « OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX COCIUHEHUI; « DJIEKTPOJIUTHIYECKAs
JIMcconmanusy; «BaxkHenme HeMeTalabl 1 UX COCJIMHCHUSY;
«BaxHelmnme MeTaiIbl U UX COCITUHEHUS

13.8

XUMHYECKHUE YKCIIEPUMEHTHI, HJUTFOCTPUPYIOLIUE MPU3HAKH
POTEKAHUS PeaKIuii MOHHOTO 0OMEHAa; KaYeCTBEHHBIE PEaKITUU
Ha TPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HOHBI: XJIOPHU/I-,
opomua-, noaua-, cyasdar-, hocdar-, kapOoOHAT-, CUITUKAT-
AQHUOHBI, THIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MAarHUs, KaJIbITus,
aJTIOMUHMSA, Kese3a (2+) u xenesa (3+), menu (2+), IUHKa

14

YMmenue:

14.1

MPEICTaBIATh PE3YIbTaThl IKCIIEPUMEHTA B (POpME BBIBOJIOB,
JI0KA3aTeNbCTB, TPaQUKOB U TAOJIUIL U BBISBISTH YMITUPUIECKUE
3aKOHOMEPHOCTHU

14.2

yCTaHABIIUBATh CBSI3H MEX/Iy peaabHO HAOII0JaeMbIMU
XUMUYECKUMU SBJICHUSIMH U TPOIIECCAMU, IPOUCXOJIAIIUMU B
MaKpO- U MUKPOMHUPE, OOBSCHATH MPUIMHBI MHOTO00Opa3us
BEIIIECTB




[TEPEYEHb 5JIEMEHTOB COAEPXXAHNA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJJAPCTBEHHOM 35K3AMEHE I10 XMHWHU

Kon | IIpoBepsiemblii 31EMEHT COAEPKAHUS

1 [IepBoHauaNbHBIE XUMUYECKUE TTOHSATHS

1.1 UYuctsle BemecTBa U cMecu. CriocoObl pa3ziesieHns cMeceit

12 ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX

' 31eMeHTOB. [IpocThie U CII0KHBIE BEIIECTBA.
13 Xumuyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMUYECKUX SJIEMEHTOB.
' CrerneHb OKUCICHHS
3aKoH MOCTOSHCTBA cOCcTaBa BellecTB. OTHOCUTENbHASI aTOMHAsI Macca.

1.4 OtHOcUTENBHAS MOJIEKYJISIpHAsA Macca. MaccoBasi JOJISI XUMHAYECKOTO
3JIEMEHTA B COCIMHEHUU
KonuuectBo BemectBa. Monb. Mossipaast macca. MonsipHbiil 00BEM ra3os.

1.5 B3anMocCBsI3p KOIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €INHHIL
BEILIECTBA

L6 DU3NYECKNE U XUMUYECKUE SIBIICHUSI. XUMUYECKasl peaklus U €€

' MPU3HAKU. 3aKOH COXPAHEHUs MAcCChl BEIIECTB. XUMUYECKHE YPABHEHUS

5 [Tepunonnueckuit 3akoH u [lepuognueckas cucremMa XMUMHYECKUX
snementoB /.. Menneneea. CTpoeHue aToMOB
[Tepunonnueckunt 3akoH. [lepuoanyeckas cucreMa XMMAYECKUAX 3JIEMEHTOB

2.1 J.N. Menneneesa. [lepuoabl 1 rpynnbl. @U3HYECKUN CMBICI HOPSIAKOBOTO
HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA
Crpoenune atoMoB. CocTaB aTOMHBIX siAep. M30TONBI. DNEKTPOHBI.

2.2 CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB MEePBHIX 20 XUMHYECKUX
saneMmeHTOB Ilepuoanueckoit cuctemsl J1.11. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX AJIIEMEHTOB MEPBBIX
TpEX MEPHUOJIOB, KaJKs, KalblKs (paanyca aTOMOB,

2.3

QJICKTPOOTPpULATCIbHOCTH, MCTAJINIIMYCCKHUX U HCMCTAININICCKUX CBOI>'ICTB)
N ux COCI[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITIOJIOKCHUCM JJICMCHTOB B
HGpHOI[PI‘-ICCKOﬁ CUCTCMC M CTPOCHHUECM HMX ATOMOB




Ctpoenue BeniecTna

3.1

Xumudeckast cBsa3b. KoBasieHTHas (TOJIsipHAst U HEMOJISIPHAs) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX IJIEMEHTOB. MIOHHAs CBS3b.
Mertammmueckas CBA3b

3.2

Tunel KpUCTAIIMYECKUX PEHIETOK (aATOMHAst, HOHHAS, METAJUIMUECKas ),
3aBHCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINTMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSA3U

Baxueiimme npeacraBuTeN HEOPraHMYeCKux BemecTs. Hemeramsl u ux
coeMHeHNUI. MeTajuibl U UX COEIUHEHUSA

4.1

Knaccudukarus u HOMEHKIATypa HEOPTaHUIECKUX COCTMHEHUN: OKCHUIOB
(coneobOpa3ytolre: OCHOBHbIE, KUCIOTHBIE, aM(POTEPHBIC) U
HecoJeo0pas3yromnire; OCHOBaHUH (IIENOYH U HEPACTBOPUMBIE OCHOBAHHS);
KUCJOT (KUCIOPOACOAepKAIINE U OECKUCIOPOAHbIE, OTHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

DU3NYECKNE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAIIIIOB:
BOJIOpO/Ia, XJIOpa, KUCIOPO/ia, CEphl, a3oTa, pocdopa, yriepoaa, KpeMHHUS

4.3

Pu3NYeCKne U XMMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB-METAJIIOB!
JIUTUS, HaTpUs, KaJIsl, MarHus U KanbLus, aJJFOMUHUS, Kee3a.
DIIEKTPOXMMHMYECKUN PSJT HANIPSKEHUM METAJUIOB

4.4

DOU3NYECKUE U XUMUYECKHUE CBOMCTBA BOJIOPOIHBIX COCUHEHHU I
HEMETAJUIOB: XJIOPOBOJAOPOJa, CEPOBOIOPOAA, aMMHUAKA

4.5

Pu3nUecKue U XMMHYECKHE CBOMCTBA OKCHIOB HEMETAJLIOB: cephl (IV,
V1), azora(ll, 1V, V), dochopa(Ill, V), yrnepona(ll, IV), kpemausa(IV).
[Tomy4yeHne OKCHI0B HEMETAIIOB

4.6

XUMHUYECKHE CBOMCTBA OKCUAOB: MeTalioB [A—IIIA rpynmn, nuHka,
menu(Il) u sxenesza(Il, I11). [TomydyeHrne OKCHI0B METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(DOTEPHBIX THIPOKCUIOB (HA
npuMepe TUAPOKCUAO0B AIFOMUHMS, JKele3a, HuHKa). [lonyyenue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OO611e XuMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM,
CEPOBOJIOPOAHON, CEPHUCTON, CEPHOM, a30THOM, PocdopHOii,




KPEMHHUEBOM, yrobHOU. OcoOble XUMUYECKUE CBOMCTBA
KOHIUEHTPHUPOBAHHON CEPHOM M a30THOM KUCIOT. [lorydyenne kucior

4.9 OO6mume xuMuyeckue cBorcTBa cpeaHux coneit. [lomyuenue coneit
410 [Tonyuyenue, cobupanue, pacio3HaBaHUE BOJOPOa, KUCIOPO1a, aMMHUaKa,
' YTJIEKHUCIIOTO Ta3a B 1abopaTopuun
411 [Tomyyenne ammuaka, CEpHOM M a30THOM KUCJIOT B MPOMBIIIICHHOCTH.
' OGiue CrocoObI MOTYyYCHUS METAIIIOB
4.12 | 'enetnueckas CBsI3b MEXK]y KJIaCCAMU HEOPTaHMYECKUX COCAMHEHUN
5 XUMHYECKHE PEAKITUU
Kinaccuduxanys XuMU4eCKUX peakifil o pa3IMdHbIM MPU3HAKAM: 110
5.1 YUCIIY U COCTAaBY YYaCTBYIOIIMX B PEAKLIUH BEUIECTB, 10 TEMJIOBOMY
s dexTy, Mo BMEHEHHIO CTeNIeHEe OKUCICHHUSI XUMUYECKHUX DJIIEMEHTOB
59 TennoBo#t 3¢ (hHeKT XUMUYECKON peakluy, TEPMOXUMUYECKHUE YPABHEHUSI.
' DK30- U SQHAOTEPMUUYECKUE peaKIIMU. TepMOXUMUYECKUE YPAaBHEHUS
OKUCITUTENBHOBOCCTAHOBUTENBHBIEC peaKnU. OKUCIUTENN U
5.3 BOCCTaHOBUTENM. [Iponiecchl OKUCIEHUS U BOCCTAHOBJIEHHUS.
DJIeKTPOHHBIN 0aJaHC OKUCIUTEIIBHOBOCCTAHOBUTEIILHON PEaKIIUU
Teopus 3IEKTPONUTHUECKON auccolann. KaTuoHbl, aHUOHBL.
5.4 DIEKTPOIUTHI U HEANEKTPOJIUTHI. CHIIBHBIE U CJIA0bIE AIEKTPOJIUTHI.
CreneHb QuCcOMAIIAN
55 Peakuu noHHOTO 0OMeHa. Y clIOBUS MPOTEKAHUS PEAKLIU HOHHOTO
' oOMeHa, TIOJIHbIE U COKPAIIEHHBIE HOHHBIC YPABHEHUS PEaKIIHiA
6 XHUMHSA U OKpY>Karolas cpena
BemecTBa 1 MaTepraibsl B MOBCEAHEBHOW )KU3HU Y€JIOBEKa. be3onmacHoe
6.1 MCIIOJIb30BaHUE BEIIECTB M XUMHUECKUX PEAKIIMIA B TAOOPATOPUH U OBITY.
[IepBas nomouIps Py XUMUYECKUX 05KOTaX U OTPABJICHUAX
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH cpebl (KUCIOTHBIE JOK/IU,
6.2 3arpsi3HEHHE MOYBBI, BO3IyXa M BOJIOEMOB), CIIOCOOBI €T0

npeaotspaiieHus [IpenenpHas 1onmycTuMasi KOHIEHTPALUS BEIIECTB
(ITIK). Ponbs Xx¥MuUM B pelIEHUH SKOJIOTHYECKHUX MPoOJieM. Y CHIIeHUE




HapHUKOBOTO 3P eKTa, pa3pylIEHUE 030HOBOTO €0

[Ipumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS U UX
COEIMHEHUM B OBITY, MEUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM
xo3siiicTBe. [IppuMenenne MeTanioB U CIUIaBOB (CTallb, UYT'YH,

6.3
JIOPATFOMUHUN, OPOH3a) B OBITY U MPOMBIIIUICHHOCTH UX COCTUHECHUIA.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3uu
[IpupoaHbie HICTOYHUKHU YTIEBOAOPOAOB (yroJib, IPUPOIHBIM ra3, HePTh),

6.4 IIPOYKTHI UX TIepepaboTKu (OC€H3UH), UX POJIb B OBITY U
POMBIIIIEHHOCTH
[TepBoHauanbHbIE MOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O

6.5 COEIMHEHUSIX yTiiepoja (MeTaH, 3TaH, TUIICH, alleTUJIeH, 3TaHOJI,

' TIIMLEPUH, YKCYCHas KuciaoTa). [loHsTHe 0 OMOIOTHYeCKH BaXKHBIX

BEIIECTBAX: )KUPaX, OeJKax, YIJIeBo/lax — U UX POJIM B KU3HU YEJIOBEKA

7 Pacuérsr:

7.1 o ¢popmyJsiaM XUMHUYECKUX COCTUHEHUN

7.2 Macchl (MacCOBOM) 101 PACTBOPEHHOTO BEILIECTBA B PaCTBOPE

7.3 0 XUMUYECKUM YPaBHECHUSAM




