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1. ITosicHuTeIbHAS 3aNIMCKA

Pabouas nporpamma mo npeamety «Xumusi» Ha 2022/23 yueOHblit roj i oOydaromumxcs 11-
ro kmacca MBOY «COII Ned4y» r.CxommHa pa3paboTaHa B COOTBETCTBHHM C TpPeOOBaHHUIMHU
CIICAYIOIIUX JOKYMEHTOB:

1. ®epepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoit
Denepauun».

2. [lpukaz Munnpocsemieanst ot 22.03.2021 Ne 115 «0O6 yrBepxkaenun I[lopsaka
OpraHu3alliii W  OCYIIECTBJICHUS  00Opa30BaTeNbHOW  JESATEIBHOCTH IO  OCHOBHBIM
o0m1eoOpa3oBaTebHBIM MporpaMMaM — 00pa3oBaTeNbHBIM NPOTpaMMaM Ha4daJbHOTO OOIIEro,
OCHOBHOTO OOILIEro U cpeaHero ooiiero ooOpa3oBaHus» (pacHpoCTPaHIETCs Ha MPaBOOTHOLICHUS
c 1 centsa6ps 2021 roxna).

3. [Ipukaz MwunoOpHayku ot 17.12.2010 Ne 1897 «OO6 yrBepxkacHUH (eaepabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAaPTa OCHOBHOTO O0IIEro 0Opa3oBaHUs».

4. CIT 2.4.3648-20 «CaHUTapHO-IIUEMHOJIOTHIECKAE TPEOOBaHUS K OpraHU3alysIM
BOCIIMUTAaHUS W OOy4YEHHsI, OTIbIXa M O3JOPOBIICHUS JEeTed M MOJIOJCKH», YTBEP)KICHHBIC
[TOCTAaHOBJICHHEM IJIABHOTO TOCYJapCTBEHHOT0 caHuTapHOro Bpaua Poccun ot 28.09.2020 Ne 28.

5. CanlluH 1.2.3685-21 «l'urneHnuecknue HOPMATUBBI M TpeOOBaHUS K OOECIEUEHUIO
0e30MmacHOCTH U (UIu) 0e3BpETHOCTH Ui YeloBeKa (PaKTOPOB CPebl OOMTAHUS, YTBEPKIACHHbBIE
ITOCTAHOBJIEHUEM TJIABHOT'O CAaHUTAPHOTO Bpada oT 28.01.2021 Ne 2.

6. IMpukaz Munnpocsemernus ot 20.05.2020 Ne 254 «O06 yrBepxkaeHUn (eaepaTbHOTO
nepevyHs y4eOHWUKOB, [OIMYHNICHHBIX K HWCIOJB30BAHHIO TMPH  pEATH3aldd  HMEIOIINX
TOCYJapCTBEHHYIO aKKpEIUTAIHI0 00pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
ob1ero, cpeaHero odmero 00pa3oBaHus OpraHU3ANMIMH, OCYIIECTBIISTIOITUMU 00pa30BaTEIbHYIO
TSI TEITBHOCTDY.

7. Konuenuus npenoiaBanus yueOHOTO MmpeaMeTa « XUuMUs».

8. YuebOnblii Tuian ocHoBHOTO 00mero obpaszoBanus MbOY «COII Ne4y r.CxomuHa Ha
2021/22 yaebHblii ro.

9. IMonoxenue o padoueit mporpamme MBOY «COIILI Nedy r.CronuHa.

10. Xumusi. Paboune mporpammel. [Ipeamernas nuaus ydeObnukoB [.E. Pymsutuca,
®.I'. denpnimana. 11 kmacc: mocobue st yuutenei odmeoopa3zoBareabHbIXx opranu3amuii / H.H.
I'apa. — 2-e u3n., non. — M.: IIpocBemenue, 2018.

[Iporpamma paspaboTtana Bo ucrnoyineHue 1enu Ne 1 u3 pacnopsokeHus: MHUHIIPOCBEIEHUS
Poccun ot 15.02.2019 Ne P-8 «O0 yTBepKIeHNH BEJOMCTBEHHOH I1eJIeBOM IIporpamMmbl "Pa3Burtne
COBPEMEHHBIX MEXaHU3MOB U TEXHOJIOTUN JOUIKOJLHOTO U 00111ero oopazoBaHus'"».

Y4yeOHO-MeTOANYECKOE O0ecTieueHre 00pa30BaTeILHOIO Npouecca

Ne | ABTOpBI HaszBanue T'on N3pareancTrBoO
U31AHUA

Jost yauress

1 |T.E. Pymutuc, ®.I. Xumust. Yueonuk. 11 kmacc 2018 [Ipocenienue
denpaMmaH
2 |H.H.Tapa Xumus. Meroauueckoe nocooue. 2018 ITpocemenue
11 kmacc

st o0yqarommxcest

1 |T.E. Pymutuc, ®.I. Xumus. Yueonuk.11 ximace 2018 [Ipocaemienue
Ddenpaman




Pabouas nporpamma Kypca XuMuu pazpaboTaHa K ydeOHUKaM yriIyOJIeHHOTO YpOBHsS aBTOpOB I
E. Pymsutuca u ®@. I'. @enpamana mns 10-11 kimaccoB 001meo0pa3oBaTeNbHBIX OpPraHU3AIUI.
CtpykTypa u conepxaHue padoueil mporpammbl cooTBeTcTByeT TpeboBanusim ®I'OC cpennero
obpazoBanus. Pabouas nmporpamma paccuntana Ha 105 gacoB (3 yaca B HEIemIO).

Pe3yabTaThl 00yueHus

H OCBOCHMA COACPRKaAaHUA Kypca XUMHUHN

JleaTenbHOCTh 00pa30BaTENIbHONW OpraHu3anuu oomero oOpa3oBaHusT B OOYyYEHHHM XHMHU
CpeAHel IKoJie [OJDKHA OBITh HampaBieHa Ha JOCTIDKEHHE OOYYaIOUIMMHUCS JIMYHOCTHBIX
pe3yIbTaTOB, OTPAKAIOIIUX:

1) chopMUPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOre KYJIbTYp, a TaKKe pazIHuHBIX (Gopm
0O0IIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTA B IMOJIUKYIBTYPHOM MHPE;

2) chopMHpPOBAaHHOCTE OCHOB CaMOpAa3BUTHUSI U CaMOBOCIMTAaHUS B COOTBETCTBUM C
OOIIeYeNTOBEUECKUMH  IIEHHOCTSIMH ¥ HJealaMH  TPaXJAaHCKOro oOOIIecTBa; TOTOBHOCTH U
CIIOCOOHOCTH K CAMOCTOSITEIFHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEILHOCTH;

3) ToJepaHTHOE CO3HAHWE W TIOBEJCHHE B IMOJUKYJIHTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JHAJIOT C IPYTUMU JIFOABMH, TOCTUTATh B HEM B3aWMOIIOHMMAHUS, HAXOAUTh OOIIHE el U
COTPYIHUYATH JIJISl UX TIOCTHIKCHHUS;

4) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JIETHMH MIIAJIIIErO BO3pacTa, B3POCIBIMH B
o0pa3oBaTesIbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIE0BATEIbCKOM, MPOEKTHOW M JIPYrHX
BHJIAX JIESATEITHHOCTH;

5) TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIE CaMO0Opa30BaHUIO, Ha MPOTKEHUHN
BCEH KU3HHU; CO3HATEIbHOE OTHOIIEHHE K HEMPEphIBHOMY 0Opa30BAaHUIO KaK YCIOBHUIO YCIIEUTHOM
npohecCHOHANTBHOM U 00IIECTBEHHOM JIEATEILHOCTH,

6) screTHyecKkoe OTHOLIEHHE K MHUpPY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

7) IpUHATHE U peaTu3aIfio IIEHHOCTEH 3I0POBOTO M 0€301acHOT0 00pa3a KM3HHU, MMOTPEOHOCTH
B (PM3UYECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JESITENTbHOCTHIO,
HEMpPUITHE BPEAHBIX IPUBBIYEK: KYPEHHUSI, YIIOTPEOICHUSI aJIKOTOJIsI, HAPKOTHKOB;

8) OepexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K  (U3UYECKOMY H
MICUXOJIOTHYECKOMY 37I0pOBBIO0, KaKk COOCTBEHHOMY, TaK M JAPYruX JIOJIeH, YyMEHHE OKa3bIBaTh
MIEPBYIO MOMOIIIb;

9) ocosHaHHBIA BBIOOp Oymymiedl mpodeccud W BO3MOXKHOCTEH pealn3alud COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHWE K MPO(EeCcCHOHANBHOM MEATENIbHOCTH KaK K BO3MOKHOCTH
y4acTus B PEIICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHABHBIX TPOOIIEeM;

10) chopMHpPOBAaHHOCTH SKOJOTHYECKOTO MBIIUICHUS, TMOHUMAHUS BIMSHUA COLIMAJIBHO-
HKOHOMMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLMANBHON CpeJibl; MPUOOpPETEHHE OIbITA
9KOJIOTOHAIPABJICHHOM JIESTEIBHOCTH.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS OCHOBHOM  00pa3oBaTeNbHONW  MPOTpamMMbl
OTpaXkaroT:

1) ymeHHe CaMOCTOSITENTBHO OMNpEAeTsATh UeNu JIeATEIBHOCTH M COCTaBISTh  IUJIaHbI
NEATeNbHOCTH;  CaMOCTOSITEJIbHO  OCYHIECTBISATb,  KOHTPOJMPOBaTb M KOPPEKTHUPOBATh
JeATeNbHOCTb; MCIIOJIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI Uil JJOCTH)KEHUSI NOCTABJIEHHBIX Lielel U
peanu3alyy IIaHOB IS TebHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYALIUsAX;

2) yMeHHME TMPOJIYKTHBHO OOWIaTbcs M B3aUMOJECHUCTBOBATH B IPOLECCE COBMECTHOM
JeATeNbHOCTH, YUYUTBIBATh MO3ULUH JPYTrUX YYaCTHHUKOB JESTENBbHOCTH, 3(PPEKTUBHO pa3peniaTb
KOH(JIMKTBI;

3) BruaJeHWe HaBbIKAMHM II03HABATEJIbHOW, Y4eOHO-HMCCIEOBATENbCKON M NMPOEKTHOM
JeATeIbHOCTH, HaBBIKAMHU pa3pelieHus Ipo0ieM; CHocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
MOMCKY METOJIOB peIlIeHUs MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B MO3HAHHUS;



4) TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOSITENIbHON HH(POPMAIMOHHO-TI03HABATEIHHON
JEATeNbHOCTH, BKIIIOYAash yYMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POpMALUH,
KPUTHYECKH OILIGHUBAaTh M HWHTEPHPETHPOBATH HHOOPMAIMIO, TOIy4aeMyl0 W3 Pa3IndHbIX
HCTOYHUKOB;

5) yMeHHe HCIOJIb30BaTh CPEACTBA MH()OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3al[MOHHBIX 337a4 C COOMI0JICHHEM
TpeOOBaHMUN SPrOHOMHKH, TEXHHKH O€30MAaCHOCTH, TUTHEHBI, PECypcOoCOepexeHHs, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€3011aCHOCTH;

6) Bi1aJieHUE S3BIKOBBIMU CPEJICTBAMU — YMEHUE ICHO, JIOTMYHO U TOYHO M3JIaraTth CBOIO TOUKY
3peHus, UCMOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEICTBA;

7) BajieHue HaBBIKAMU MMO3HABATEIHHON peIEKCHH KaK OCO3HAHUS COBEPUIAEMBIX NCHCTBUN U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, IPaHMI] CBOETO 3HAHHUS M HE3HAHUS,
HOBBIX TIO3HABATENIbHBIX 3314 U CPEJCTB UX JOCTHIKEHHUS.

B oOnactu mpeamMeTHBIX pe3yJabTaTOB 00pa3oBaTelIbHAs OpraHu3alus o0Iero oOpa3oBaHUA
pean3yeT cleAyrolue 3a1aun.

A. Ha 6a30BoM ypoBHe:

1) copmHrpoBaHHOCTH MPEACTABIECHUI O MECTE XUMHUH B COBPEMEHHOM Hay4YHON KapTHHE MUpA,;
MMOHUMAaHHE POJIM XUMUU B (POPMUPOBAHUM KPYro30pa U PyHKIMOHAIBHON IPAMOTHOCTHU YeJIOBEKa
JUIS pellieHus] TPAKTUUECKUX 3a/1a4;

2) BiaJeHUE OCHOBOMOJAralolUMMU XHUMHUYECKUMH TIOHATHUAMH, TEOPUAMHU, 3aKOHAMU H
3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHNE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BNIajieHWEe OCHOBHBIMHM METOJAMM HAyYHOTO TMO3HAHUS, MCHOJIb3YEMBbIMU B XMMHH, TaKUMU
Kak HaOJI0JIeHHe, OMHCaHWEe, W3MEpPEeHHEe, JKCIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBSICHSTH
pe3ynbTaThl MPOBENEHHBIX OMNBITOB U J€JaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTh
METO/Ibl IO3HAHMS PU PEIICHUH MPAKTUYECKUX 3a7a4;

4) copMHpPOBAHHOCTH YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKH U MPOBOIUTH PACUEThI IO
XUMHUYECKUM (HOpMyJiaM U ypaBHEHUSIM;

5) BiazeHue npaBuiaMu TEXHUKU O€30MaCHOCTH MPU UCTIOJIb30BaHUM XUMHUECKUX BEIECTB;

6) chopMHPOBAHHOCTH COOCTBEHHOW TO3UIMK IO OTHOIIEHUIO XHMHYECKOW HH(POpPMAIIHH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

b. Ha yruy0s1éHHOM ypoBHe:

1) chopMHUpPOBAaHHOCTh CHCTEMBI 3HAHHM 00 OOIIMX XMMHYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX;

2) chOopMHUPOBAHHOCTh YMEHHI HCCIIEOBaTh CBOMCTBA HEOPraHMYECKHMX M OPraHUYEeCKHX
BEIIECTB, OOBSCHATH 3aKOHOMEPHOCTH NPOTEKaHUS XUMUYECKHX pPEaKIui, MIpOTHO3UPOBATH
BO3MOKHOCTb UX OCYILECTBIICHHUS;

3) BajieHre YMEHHUSIMH BBIJIBUTaTh THIIOTE3bI HA OCHOBE 3HAHUI O COCTaBe, CTPOCHHUHU BEIECTBA
U OCHOBHBIX XHMHYECKHX 3aKOHAaX, MPOBEPATh HX SKCIEPUMEHTAIbHO, (QOpMyIupys Uelb
HCCIeA0BaHNUs;

4) BnaJeHUE METOJaMU CAMOCTOSITENILHOTO TUIAHUPOBAHMS U TPOBENCHUS XUMUYECKHX
SKCIEPUMEHTOB C COOMIOJCHHEM MpaBHJl Oe30MacHOM padOoThI ¢ BelIeCTBAMU M J1a0OPaTOPHBIM
obopynoBaHueM; COOPMUPOBAHHOCTh YMEHUN OIMUCHIBATh, AHAIM3HPOBaThH U OLIEHUBATH
JOCTOBEPHOCTH MOJIYYEHHOI'O PE3Y/IbTATa;

5) chopMUPOBAaHHOCTH yYMEHHUIl NPOrHO3MPOBATh, AHAIU3UPOBATH W OLEHHUBATH C MO3ULUHN
9KOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS ObITOBOM M IPOM3BOJCTBEHHOHN JEATENbHOCTU
YeJIoBeKa, CBA3aHHON ¢ mepepaboTKOM BEIIeCTB.



Conep:kanmne yueOHOI o npeamera
Yruay0aéHHblil ypoBeHb

OcHOBHbIE OHATHA U 3aKOHbI XUMHUH. CTpoeHue aTroMa. OCHOBHBIC MTOHATUS XUMHUHU. ATOM.
BemectBo. IlpocThie M cnoxHble BemecTBa. JnemeHT. M3otombl. MaccoBoe umncio. Ywucio
ABoraapo. Monb. Monsipabiii 00bEM. XuMuueckasi peakuusi. Mojenu cTpoeHust aroma. Snapo u
HYKJIOHBI. OnekTpoH. Jlyanusm »snexTpoHa. KsanToBble uucina. ATOMHas  opOUTalb.
Pacnipenenenne 31€KTPOHOB MO OpOHUTANSAM. DJIEKTPOHHBIE KOH(HUTypaluud aToMoB. BaneHTHbIE
aneKTpoHbl. OCHOBHOE M BO30YXKIEHHOE cocTOsiHME aTtoMoB. S, P, d, f-amementsl. OCHOBHBIC
3aKOHBl M TEOPUM XUMHMH. 3aKOH COXpPAHEHHMsS Macchl, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
ABoranpo. Ilepuomnueckuii 3axkoH u Ilepuonnueckas cucrtemMa xumuyeckux snemMeHtoB [ .
MenneneeBa. Teopuss crpoeHus aroma. lIpuHIUOBI 3amOJHEHUS 3JIEKTPOHAMHM ATOMHBIX
opOuTaneil.

Crpoenne BemecTB. XuMuueckas cBsi3b U €€ BUIbl. KoBajeHTHas CBsI3b, €€ Pa3HOBUAHOCTH U
MEXaHHU3MBbl 00pa3oBaHUs. OIJEKTPOOTpHULATEIbHOCTh. BaneHTHOCTh. CTeneHb OKUCICHHUS.
I'mOpunmzanust atomuHbix opOutanedt. [IpoctpancTBeHHOEe cTpoeHune Mosekyn. [lomsipHocThb
MoJiekyn. HMonnHas cBsa3b. Mertammdeckass cBa3b. BopopoaHas cBsi3b. MEXMOJIEKYIAPHOE
B3auMo/ieiicTBue. BelecTBa MOJNEKYISPHOIO U HEMOJEKYISIPHOTO CTpoeHHs. AMopdHoe Hu
KpUCTAJIJIMYEeCKoe cocTosiHue BemlecTB. Kpucrammmueckue pemérku M ux Tumbl. KommiekcHbie
COCIMHEHUS: CTPOEHHE, HOMEHKJIATypa, CBOMCTBa, MpakTU4YecKoe 3HadeHue. [IpuumHb
MHOTOOOpa3usi BELIECTB: HW30MEpHs, TOMOJIOTHS, aJIOTPONHUs, H30TOMNHs, HU30MOpPOUIM H
nouMopu3M.

BemecrBa n ux cucremsnl. Cucrema. @asza. CucreMa roMOreHHas M reTeporeHHast. XUMHU4EeCKOe
coequHenne. HMuauBuayanbHOE BemiecTBO. YucTble BemecTBa W cMecH. JlucnepcHbie U
KOJUIOMJIHbIE cucTeMbl. VcThHHBIE pacTBOpbl. PacTBopuTens M pacTBOPEHHOE BEILIECTBO.
IToka3aTenu pacTBOPUMOCTH BemiecTBa. PacTBopeHHE Kak (PU3UKO-XUMHUYECKHH IPOIIECC.
TenoBbie siBAeHUS TP pacTBOpPeHUHU. CHIOCOOBI BHIPAXKEHUSI KOHLIEHTPALMKU PacTBOPOB: MaccoBast
JI0JIs1 paCTBOPEHHOTO BELIECTBA, MOJIIPHAsA KOHLIEHTPALUSI.

MukpomMup u MakpomMup. BHyTpUMOJIEKYISpHBIE M MEXKMOJEKYJSPHBIE CBSI3H. YPOBHHU
OpraHu3aIli BEIIEeCTB: CYOATOMHBINA, aTOMHBINA, MOJICKYJISIPHBIA, MaKpOMOJICKYJISIpHBIN. Cuctema
3HaHUI 0 BellecTBe. HekoTopbie hakThl KOJUIOUAHON XUMUHU.

Kunernveckne MOHATHSA M 3AaKOHOMEPHOCTH NPOTEKAHUSA XMMHUYeCKHX peakumid. TertoBeie
sbdektl  peakuuu. Tepmoxumuyeckue ypaBHeHUS. CKOPOCTh XUMHUYECKOW  peakiuu.
AKTHBUPOBAHHBIN KOMIUIEKC. DHEprusi aktuBauuu. MakTopsl, BIMSIIOLIME HA CKOPOCTh PEaKLHUU.
3akoH JeHcTByrommux Macc. Kunernueckoe ypaBHeHue. KoncranTta ckopoctu. Karanmuz u
Karajau3aTopbl. ['OMOreHHbIH W reTeporeHHbli kaTtanus. MuHruburopsl. Karamutuueckue siibl.
@epMeHThl. XuMHYeckoe paBHOBecwe. OOpaTumble W HeoOpatuMmble peakiuu. KoHcTanTta
xuMudeckoro paBHoBecus. @akTopel, cMemaromue papHosecue. [Ipunnun Jle HaTense.

PacrBopsl 3jiexkTposinToB. Peakumm B pacTBopax 3/1eKTPOJMTOB. (OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE pPeaKuuu. Teopus 3JIEKTPOIUTHUYECKON ITUCCOLMAIUMU. DIJIEKTPOIUTHl U
HEANEeKTpoJUThl. [IpoTonuTuyeckas Teopusi KUCIOTHO-OCHOBHOTO B3auMoJeicTBUsA bpeHcrena —
Jloypu. Anuonbl u kaTHOHbL. CullbHbIE U cjabble SNeKTPOIUTH. CTeneHb AUCCOILUAIIH.
KoncranTta auccommanuu. Peakuuu monHoro obMena. KucnoTHO-OCHO BHBIE B3aWMOJICHCTBUS B
pactBopax. Dnekrpodun. Hykneopun. Peakuus ueiitpanuzanuu. [Iporomutel. [Iportonutudeckue
peakiuu. AMdorteprocts. MoHHOE mpousBeneHue Boabl. Bogopoansiil mokasarens (pH) pactBopa.
Nunukaropel. ['maponu3 OpraHMYecKMX W HEOPTraHWYECKUX coeauHeHUuM. OKHUCIUTENIbHO-
BOCCTaHOBUTEJbHBIE  peakiuu. OOmme  3aKOHOMEPHOCTH  MPOTEKAHHUS  OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIMi B BOJHBIX pacTBOpax. P cTaHIapTHBIX AJIEKTPOIHBIX OTEHIIMAJIOB.
[IporHo3upoBaHue  HaMpaBiIEHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakiui. MeToabl
ANIEKTPOHHOTO U DJIEKTPOHHO-MOHHOTO OajaHca. XMMUYECKHEe MCTOUYHUKH TOKA, TaTbBAaHHUYECKHE
AJIEMEHTHI ¥ aKKyMYJISTOPBI. DJIEKTPOJIU3 PacTBOPOB M paciiiaBoB. Kopposus MeTaiioB U COCOObI
3alUThl OT HE€. PazBuTHE TEOPUI O KUCIOTAaX U OCHOBAHUSX.



Hemerasnbl m ux xapakrtepuctuka. Bongopoa. Crpoenue aroma. HM3ortombl Bopopona.
CoenuHeHHs BOAOpOJAa C METAUIAaMU U HEMETalllaMH, XapaKTepUCTHKa HX CBOHcTB. Boga:
CTpOCHHE MOJIEKYJbl U cBoicTBa. Ilepokcun Bomopona. Ilomydenue Bogopoaa B J1abopaTtopuu u
IpoMBIIUIEHHOCTH. OOmIasi XapakTepUCTHKA TaJOreHOB — XHUMHYECKHX 3JIE€MEHTOB, IMPOCTHIX
BEIIECTB M HUX COCOUHEHUNA. XHUMHUYECKHE CBOWCTBA M CIOCOOBI TOJIYYEHHS TaJOTEHOB.
l'anorenoBomopoasl. ['anorenuasl. Kucioponaconaep:kane COEIUMHEHUS XJIopa. buosorundeckas
poJib rajoreHoB. OOmas xapaktepuctuka 3neMeHToB VIA-rpynnel. Kuciopoa: crpoenue aroma,
¢u3nveckue U XUMHYECKHE CBOWCTBA, MOJydeHHWE M mpuMeHeHue. O30H: CTPOCHUE MOJIEKYJIHI,
cBoiicTBa, npuMeHeHue. Oxcuapl u nepokcuabl. Cepa: CTpoeHHE aTOMa, aUIOTPOIIHBIE
Moaudukanuu, ceoricta. CepoBogopo. Cynbhuasl. Okcubl cepbl. CepHUCTASI K CEPHASI KUCIOTHI
U ux coim. VX ocHOBHBIE CBOWCTBa M oOyacTu nmpuMeHeHus. OO0Imas XapakTepuCTUKa IEMEHTOB
VA-rpynmbl. A30T: CTpOE€HHE MOJIEKYJbI, CBoicTBa. HuTpuiapl. AMMHAK: CTPOCHHE MOJICKYJIBI,
¢u3znyeckue M XHMMHUYECKUE CBOICTBA, 00NacTH HpUMEHEHUs W nosydeHue. CoJid aMMOHHSA.
KauectBeHHast peakuusi Ha HOH aMMoHuUs. Okcuabl a3oTa. A30THCTas W a30THAsl KUCIOTHI U UX
conu: (U3MUECKHe U XMMHUYECKHE CBOWCTBA, CHOCOOBI MOJMydeHHsT M npumeHeHue. PDocdop:
aioTponus. BakHeliue BoAOpOJHbIE U KUCIOPOAHBIE coeanHeHus gocdopa: GpochuH, okcuasl
docdopa, dochoprasie kucmoTel. Oprodocdarbl: CBOMCTBA, CMOCOOBI MOMyYeHUS U O0JACTH
npumeHeHus. OOmias xapaktepuctuka 31eMeHToB [VA-rpynnbsl. CpaBHUTENbHAST XapaKTepUCTUKA
p-anemeHToB [VA-rpynmnsl 1 ux coequHeHuil. Yriaepod. AJIOTPONHbIE BUJOU3IMEHEHHUS: Tpadur,
anMas, rpages, QymiaepeH. duznyeckue U XUMHYECKHE CBOMcTBa yriaepoaa. OKcuabl yriepoja:
CTpOEHHE MOJIEKYJ W CBOHCTBa. YroibHasg KucioTa M €€ conu. KpemHuid. AJIOTponHbIE
Moaudukanuy, puzndeckrue U xuMmuueckue cpoictBa. Cunas, okcua kpemuus (IV), kpemHueBbie
KHUCIIOTBI, CUJTUKAThL. [Ipon3BOACTBO cTEKIa.

Meraniabl 1 uX BakHelimme coeauHeHusi. OOmias xapakTepucTuka MeTauioB [A-rpynmbl.
[lenoyHsle MeTaUIBl U HUX COEAUHEHHUS (TIEPOKCHUIIBI, HAANEPOKCH]IBI): CTPOEHHE, OCHOBHbBIC
CBOMCTBA, 00macTu MpUMEHEHUs W mosydeHune. OOmas xapakTepucThuka meTamioB IIA-rpynmsbl.
[énoyHo3emMenbHblE METAJUIBl U UX BakHeHIue coeauHeHus. JKECTKOCTh BOJBI M CHOCOOBI €&
yctpaHeHnusi. Kparkas xapakrepuctuka 35eMeHTOB [IIA-rpynmbl. AJTIOMUHHN U €r0 COEIUHEHMS.
AMGbOTEpHOCTh OKCUAA U THAPOKCHAA altfOMUHMS. AmoMuHOTepMus. [lodydeHne U npumeHeHue
amomunus. JKeme3o kak mpenctaButenb  d-3iemMeHTOB.  AumoTporus kene3a. OCHOBHBIC
coemuaeHus skene3a (II) m (III). KayecTBeHHbIe peakiuu Ha KaTHOHBI jkene3a. [Ipon3BojcTBO
yyryHa u cranu. KpaTtkas xapakrepucTuka OTAeNbHbIX d-31eMeHTOB (Mefb, cepedpo, LIUHK, PTYTh,
XpoM, MapraHen) U ux coenuHeHud. OCOOEHHOCTH CTPOEHHS aTOMOB M CBOWCTB METAJLJIOB.
KommuiekcHbple coequHeHuss mnepexoaHblXx MeTamioB. CIulaBpl METAUIOB M HMX IPAKTUYECKOE
3Ha4YCHHUE.

O0o00menne 3HAHU 0 MeTaJJIaX U HeMeTas1ax. CpaBHUTENIbHAS XapaKTEPUCTUKA METAILIOB U
HEMETAJJIOB M MX coenuHeHud. OKCUAbI, TUIPOKCUIBI U COJIU: OCHOBHBIE CBOMCTBA M CIIOCOOBI
noxydyeHusi. CpaBHUTENbHAST XapaKTEPUCTHUKA CBOWCTB OKCHJIOB U THUAPOKCUIOB HEMETAILIOB U
MetaioB. Knaccudukanuss u reHeTudeckasi CBsi3b HEOpraHMYECKHUX BellecTB. PacmnpoctpaneHue
XUMHUYECKUX 3JIEMEHTOB B IPHUPOJE, POJIb HEKOTOPBIX 3JEMEHTOB B PACTUTEIBHOM U KUBOTHOM
mupe. XuMHs B HallIeH )KU3HU

Xumuss M mMeaunuHa. XuMusi B ObITy. buoreHHesie 3neMeHThl. buojormuecku akTUBHBIE
BeniecTBa ((pepMEeHThl, BUTAMUHBI, TOPMOHBI). XMMHMYECKHE MPOIECCHl B JKHBBIX OpPraHU3Max
(MIpOTOMUTHYECKUE  PEaKLuH, OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKLUUH,  pEeaKkLuu
KOMILJIEKCOOOpa30BaHus).

XumMusi B MEOUIMHE. AHAIbreTUKU. AHTUTUCTAMMHHBIE IpenapaTbl. AHTHOHMOTHKH.
Anecresupytomue npenaparsl. HanOonee o6mume npaBuia mnpumeHeHus jekapctB. Cpenactsa
ObITOBOM XuMHuM. Motomue 1 uucTsmme cpeactsa. [lpaBuna GezomacHoi paboThl CO cpeacTBaMu
ObITOBOM XMMHU. XUMHUS HA JAYHOM y4yacTKe. XHUMHS CPEJCTB TMTUEHBI M KOCMETHKH.

TexHoJIOrHYecKHe OCHOBBI NMOJYy4YeHHsl BelecTB U MaTepUuaIoB. DKOJOTHYECKUE MPOOIIEMBbI
XUMHHM. XUMHYECKas TeXHOJIOTHUs. IIpuHIMNBI OpraHuM3anMd COBPEMEHHOIO IIPOM3BOJCTBA.



XUMHUYECKOE

CBIPBE.

Meramnuyeckue  pynsbl.

Oo0mme crocoObl

MOJTyYEHHUS

MCTaJIJIOB.

Meramryprusi, METAJLIyprH4ecKe pouecchl. XUMUYeCcKash TEXHOJIOTUsS CUHTe3a amMuaka. Hosble
BEILECTBA U MATEPUAJIBL.

TemaTn4yeckoe moypoyHoe mianuposanue. Xumus. 11 kiace
(105 ygacoB, 3 yaca B HEJIIEIIO)

Ne | Tema ypoka Conep:xkanmne ypoka PesyabTaT YHuBepcajibHbIe

yueOHbI€e JeiicTBHS

1 OcHoBHbIE SAnpo u ANEKTpOHHAs | SHamb: Ha3bl6amb NPUYUHBL
CBEJICHUS O 000110UKa. DNEeKTPOHBI, | COBPEMEHHBIE MHOT000pa3us
CTPOCHUU MPOTOHBI W HEUTPOHEI. | MPEICTABICHUS O | BEIIECTB,
aToMma. MuKpOMHp ¥  MakKpOMHD. | CTPOCHUHU aTOMOB, | ORUCHIGAMb U

Hyanuzm YacTHI] | BOKHEHIINE XUMUYECKHE | XAPAKMepu306amn
MHKPOMHUDA. NOHSITHSI — X3, H30TOTIBI, | CTPYKTYPY TaOJIHUIIBI

2-3 | Cocrosinue DneKTpOHHOE 00J1aK0 1 JNIeKTpOoHHass opourans, | «[lepuoauueckas
AIIEKTPOHOB B opouTas. Dopmbl JJIEKTPOHHOE o0nako, | cucTeMa XUMHYECKHX
aTome. opOutaneit. ' maBHOE bopMbI opOuraneit, | anemenToB J[.1.

KBaHTOBOE YHCJIO. BaJICHTHOCTh,  CTENEHb | MeHeneeBay,
DHepreTUYecKue YpOBHH U OKHUCIICHHs,  BEIIECTBO, | Onpedenams NOHAMUA
1o iypoBHU. KBaHTOBBIE X3, artoMm, MOJIEKYyJa, | «XUMUYECKHI

qucla. OTHOCHUTENIbHAs aTOMHasl | JIEMEHT,

4 OcobOeHHocTH DIEeKTPOHHBIE U MOJIEKYJISIpHAsi MaccChl, | «IOPAIKOBBIA HOMEPY,
CTpOCHUA KOH(bI/Il"ypaI_[I/II/I aTOMOB HU30TOII, B3aNMMOCBA3b | «KMAaCCOBOC YHCIIO»,
AIIEKTPOHHBIX XMUMHUYECKUX DJIEMEHTOB. HOMEpa YPOBHs U | «H30TOI,
o0oJ0uex OneKkTpoHHO-TpaduvecKue SHCprun JJICKTPOHA; | «OTHOCHTC/IbHAA
aTOMOB. (hopMyIbl aTOMOB 3JIEMEHTOB. | OCHOBHBIC aTOMHas Macca»,

DneKTpoHHas 3aKOHOMEPHOCTH «OIEKTPOHHAs
KJIacCU(UKAIUSA DIEMEHTOB: | 3aIIOJTHCHUS 0007104Ka»,
s-, p-, d-, f-cemeiicraa. SHEPreTHYECKUX «OIEKTPOHHBIH CII0i»,

5 Pemenue 3agau | BeinosiHeHUe ynpakHEHUH, TOAYpOBHEH (OMCKTPOHHA

TeCTOB, 3a/1aHMH JJIEKTPOHAMH; CMBICI U | OpOUTAIIbY,
3HAUYEHHE [13, | «neprnoanyeckas
TOPU30OHTAIIbHBIC U | CUCTeMa XUMHYECKHUX
BEPTHKAJIbHbBIE AIIEMEHTOBY,
3aKOHOMEPHOCTH U HUX | 0000uiams nOHAMUSA
OPUYUHBL,  (QU3NYECKUH | «S-OpOUTANIbY, «P-
CMBICT HOPSIIKOBOTO | OpOUTAITBY, «d-
HOMeEpa, HOMEPOB | OpOUTATIBY,

6 Banentusie BaneHTHbI€ 2IEKTPOHEI. [epHOa 1 IPYILIIBL. cpasnusams
BO3MOXHOCTH | BajeHTHbIE BO3MOXKHOCTH Vmemn: IEKTPOHHOE CTPOEHHE
aToOMOB aTOMOB XUMHYCCKHX OTIPENeNsTh COCTAaB ¥ | aTOMOB MaJIbIX U
XUMHYECKUX AJIEMEHTOB, O0YCIOBIEHHBIE CTpOeHNe aToMa | GOIIBLLIX EPHOIOB.
3JIEMEHTOB. YHCIIOM HECTIapEHHBIX SIEMEHTA 10

ANIEKTPOHOB, HAJTHUHUEM nonoxenuto B IIC,
HENOJIETICHHBIX JJIEKTPOHHBIX | cocTaBiIsTh

nap 1 HaTH4ueM CBOOO HBIX
op6utaneii. [lonsarue
«BAJICHTHOCTDHY M «CTETICHb

JJIEKTPOHHBIE  (POPMYIIBI
aTOMOB; JlaBaTh




OKHCIICHHA.

XapakTEePUCTUKY X MO0
ero nonoxenuto B [1C.

7 [Tepuonnueckn | JImunoctHeie kauecTBa . 1.
11 3aKkoH B cBere | MenneneeBa. Otkpeitue /1.1
YUEHUS O Menneneessim 113.
CTPOEHUHU l'opusoHTaneHas,
aToMma. BEepTUKAJIbHAS

3akoHOMepHOCTH. [13 u
cTpoeHue aroma. M3oTormsl.
CoBpemeHHast TpaKTOBKa
MMOHSATHUS «XUMHYECKUIN
ajeMeHT». Ou3ndecKui
CMBICIT TTIOPSIKOBOTO HOMEpPaA
3JIEMEHTOB, HOMEPOB T'PYIIIIBI
n nepuoaa. [Ipuunnel
W3MEHCHUS METAINTMUYCCKUX 1
HEMETAJUTMIECKUX CBOMCTB
3JIEMEHTOB B TPYIINax U
MepUuoiax, B TOM YUCTIE
OOJIBIINX.

8 3Hauenue 3HaYeHUe MePHOIUIECKOTO
MEPUOJIMYECKOT | 3aKOHA U MEPUOAUYECKOMN
0 3aKOHa U CHUCTEMbI XUMUYECKHUX
MEPUOIUYECKOMN | ATIEMEHTOB JJIsl TOHUMAaHUS
CHUCTEMBI XUMHUYECKON KapTUHBI MUPa
XUMHUYECKUX Y Pa3BUTHUS HAYKHU.
3JIEMEHTOB
H.N.

Meunneneesa.

9 KoHTpoJjbHas
padora no
TemMe
«CTtpoeHnue
aToMa u
MEPUONYECKUAIN
3axkoH JI.1.

MeneneeBay»

10 - | Xumuueckas HNonnas xumuueckas cBsizb U | Sname: HA3b16amM b TPUUNHbI
11 | cBa3b. EnuHas | nOHHBIE KpUCTAIIMUECKUE KJIaCCU(PHUKAIIMIO THIIOB | MHOTOOOpasus
npupoa pemérku. KoBasieHTHas XUMHYECKOM CBSI3M U | BEILIECTB,

XUMHUUYECKON XUMHUUYECKas CBSA3b U €€ XapaKTEPUCTUKU Moodenuposamp

CBSI3H. KJIaccu(UKaIus. KaXJ10TO u3 HHUX; | CTPOCHUE BEILECTB C
Bopoponnas cBsi3b. OCHOBHBIE  TIOJIOKEHMS | KOBAJICHTHOM M MOHHOM
Mexanusm e€ 00pazoBaHUsI. TXC A.M. byrneposa; | cBs3bl0,
Enunas npupona BOKHEHIINE TIOHATUS — | KOHKPEemu3upoeamso




XUMHYECKOU CBSI3H.

12 | Pemenue 3amau | Pemenue 3amau.

o TeMe
«XuMHueckas
CBSI3bY.

13- | CoiicTBa JlnuHa CBsI3M, SHEPTHs CBSI3H,

14 KOBaJIEHTHOU HaCBIIIIAEMOCTD,

CBSI3H. MOJISIPU3YEMOCTb,
HaIPaBJICHHOCTb.

15 | Pemenue 3agau | Pemenue 3amay.
o TeMe
«CBoiicTBa
XUMUYECKON
CBSI3M.

16 | Tumsr MonexkynspHbIe U1 aTOMHBIE
KPUCTAJUTMYECK | KPUCTAITUYECKUE PEIICTKH.
UX PEIIETOK. CBoiicTBa BEIIECTB C ITUMHU

TUTIAMH KPUCTATTHYECKUX
pEIIETOK.

17 | I'mOpumuzanust | SP - THOpUIU3AIIHS Y
AIEKTPOHHBIX AJIKaHOB, BOJIbI, aMMHAKa,
opOuTaneil. anmMasa; Sp — THOpUIU3aIHS Y

AJIKEHOB, aPEHOB, JINCHOB,
rpadura u coequHeHu Oopa;
Sp — rubpuan3anus y
AJIKWHOB, KapOWHA U
COCTMHEHUN OepUILIHSL.

18 | 'eomeTpust ['eomeTpust HEOPraHUYECKUX
MOJIEKYII. Y OpPraHMYECKUX BEIECTB.

19 Pemtenue 3amau | Pemrenne 3agay.

0 TeMe
«I"eomeTpus
MOJIEKYID.

20 | BxoaHoii KouTposb 3HaHwMiA.
MOHHMTOPHMHL

21 Teopus [Ipeanoceinku co3manust
XUMHYECKOTO TXC. OcHOBHBIE MOJOKEHUS
CTpOEHUA TXC. Bugsl uzomepun.
COEIMHEHUH H3omepus B HEOpraHM4ecKou
A.M.bytnepoBa | XuMuH.

22 | B3aumHoe B3aumHoe BrusiHuE aTOMOB B
BIIUSIHUE MOJIEKYJIaX OPraHUYECKUX U
aTOMOB B HEOPraHUYECKHUX BELIECTB.
MOJIEKyJIax OcHOBHbIE HaNIpaBJIECHUS
oprannueckux | pazsutus TXC.

u
HEOPraHUYeCKH
X BEIIECTB.

23 Nunykuuonnsl | UHAYKIMOHHBIN U

nu Me30MepHbIN 3P PeKThI.

U30Mepus,
TOMOJIOTUYECKUU pAn,
MOHOMED, MoJIUMeEp,
CTPYKTYpPHOE 3BEHO,
CTEICHb

MOJIMMEpPU3aIH,
WCTHHHBIC u
KOJUIOUJIHBIE PacTBOPHI,
JTUCTIEPCUOHHAsT  Cpena,
TUCTICpCHAs taza,

Koaryjsanusa, CHHCPE3UC,

OCHOBHBIE CIocoObI
MOJTyYEHHUS BMC;
HauboJee HINPOKO
pacrpoCcTpaHeHHbIE
MOJIMMEPBI, UX CBOKCTBA
u MIPAKTHYECKOE
IPUMCHCHUE;
ompeeneHne u
KJ1accu(uKaImio
JTUCTICPCHBIX CHUCTEM;
CIocoObl BBIpaYKEHUS
KOHIICHTPAINN
pacTBOpPOB.

Ymemu:
XapaKTepU30BaTh

CBOMCTBA BEIIECTBA, 3HAS
THTII ero
KPUCTAJUIMYECKON

pemieTkd, 1o (opmyse
BEILIECTBA TMpeAroJiaraTh

THUII CBSI3H,
IpeJICKa3bIBATh THUII
KPUCTAITMYECKON

peIIeTKH, yYMETh
OTIPENEeNIATh T€OMETPHIO
MOJIEKYJIbI o
XapaKTePUCTHKAM  XUM.
CBsI3€i; COCTaBIISATh

CTPYKTYpHBIE  (OPMYJIbI
HU30MEPOB U TOMOJIOTOB;

ompenenath  Haubolee
LHIUPOKO
pacrpoCTpaHECHHbIE
MOJIMMEPHI o ux
CBOIiCTBaM.

MOHATHUS «XHUMHYCCKas
CBSI3bY,
«KPUCTAJUTHYCCKUE
pEIIeTKI,
0000wamb nOHAMUA
«KOBAJICHTHAs
HETIOJIIPHASI CBSI3bY,
«KOBaJICHTHAs
MOJISIPHAS CBSI3bY,
«AOHHAA
KPUCTAITHYCCKAsT
pelIeTka», «aTOMHas
KpUCTAITHYSCKAsT
perreTkay,
«MOJIEKYJISIpHAS
KpUCTAITHYECKAsT
perreTkay,
«MeTauTMIecKas
KpUCTAILTHYCCKast
perIeTKa,
npou3e00ums
pacuembol 110
XUMUYECKUM
YpaBHCHHUSIM,
KOHKpemu3upoeamsos
ROHAMUSA «COCTOSIHUC
BEIIICCTBAY, «BUIbI
PaCTBOPEHHBIX CUCTEM)




ME30MEPHBIN CrepeoperyisipHOCTb.

3¢ hEKTHI. JlnanexkTuyeckrue OCHOBBI

Crepeoperynsip | OOIIHOCTH 3aKOHA

HOCTBb. nepuoanunoctu .M.
MeneneeBa u TeoOpun
ctpoenust A.M. byrieposa.

24 | [lonmumepsr [Tonumepsr. OcHoBHbIE
opranuueckue | moHatus  xumuun  BMC:
u MOHOMED, MOJIUMeED,
HEOPraHUYeCKH | MaKpOMOJIEKYIIa,

e. Baxxnelmue | CTpyKTypHOE 3BEHO, CTEIEHb

IIOJIMMEPBL. [IOJIMMEpHU3aLIUH, Mr.
Crioco0sl MOJTyYEHUS
MOJIMMEPOB: peakius
MOJIMMEPHU3ALIUN "
TTOJIMKOHICHCAIIIH.
Crpoenue MOJIUMEPOB:
reoMeTpuyuecKas dbopma
MaKpPOMOJIEKYII,
KPUCTAJUTUYHOCTD "
aMop(HOCTB,
CTEPEOPETYISIPHOCTD.

25 Buer Buasl nonmmmepos,
MTOJIMMEPOB, MJIACTMACC, BOJIOKOH,
riacTMace, Kay4yKH, OMOTIOTUMEPBI,
BOJIOKOH. HEOpraHUYECKHe MOJIMMEPDI

ATOMHOTO ¥ MOJIEKYJISIPHOTO
CTpOEHUSI.

26 | IlpakTHyecka | OnpeneneHue miactMacc:
si padora Nel. | OIMATUIIEHA,
«Pacro3HaBany | MOJUIPOIUIICHA,
€ IJIaCTMacC U | MOJMBUHWIXJIOPUIA,
BOJIOKOHY. HOJIUCTUPOJIA,

MOJIMMETHUIIMETAKPUIIaTa;
BOJIOKOH: JIaBCaHa, KalpoHa.

27- | lucniepcHble [TonsiTHe 0 AUCTIEPCHBIX

28 | cucremsl 1 cucremax. Jlucriepcuas aza
PacTBOPBHI. U IUCTIEPCUOHHAs Cpefia.

JlucniepcHbIe CUCTEMBI C
JKUIKOU CpeZIoM: B3BECH,
CYCII€H3UHU, UCTUHHbIE
pPacTBOPBI, KOJIOUTHBIE
CUCTEMBI, UX
knaccudukarys. 3omu. ['enu.

29 - | Pacuer Pemrenne pacu€THbIX 3a1a4.

30 | MaccoBbIX
J0JIen
3JIEMEHTOB B
CMECH.

31- | PacuerTsl, Pemenue pacuérubix 3a1au.

32 | CBSI3aHHBIE C

10




IIOHATUEM

«MaccoBast
TOTIS»,
«0O0BbeMHas
TOTISI.
33- | Pacuér Pemienune pacuéTHbIX 3a1a4.
34 | MomsipHO#
KOHIICHTPAIAN
pacTBopa.
35 | [loBropenue u | [ToBTOpenue u 0600meHNE
00o0menune 3HaHui o reme «CtpoeHne
3HAHUM MO TEME | BEIIECTBAY.
«CtpoeHue
BEIIECTBA.
36 | KoHTpoJbHas
pabora 1o
TemMe
«CtpoeHue
BEIICCTBAY.
37- | Knaccudukamm | [Tonsrue XUMUYECKOH | 3namo: Haobawoams u
38 | 1 XUMHYECKUX | peaKIHH. Peaxiuu | kakue MPOLIECCHI | OnUCbIGAMb
peakmuii B COCIMHEHUS,  Pa3JIOKEHUs, | Ha3BIBAIOTCS XHUMHAYECKHE PEAKIIUH C
OpraHUvecKoi | 3aMelieHus, oOMeHa. | XUMUYECKUMU TIOMOTIIBIO
" OxucmuTensHo- peaknusMH, B UYEM WX | €CTECTBEHHOTO
HEOPraHUYECKO | BOCCTAHOBHTEIIHHBIC CyTh; 3HaTh TOHATUSA — | (DOTHOTO) SI3bIKA U
i XUMUH. peaKIuy. JK30- U | TeruioTa  00pa30BaHUs | S3bIKA XUMHUH,
SHIOTEPMHUYCCKUE PEaKIMH. | BEIIECTBa, TETUIOBOH | ucciedosams:
l'omo- wm  rereporenssie | 3pdexr peakmuu, | CBOMCTBa
peakimu.  OOpaTHMble | | KaTalm3,  KaTalIM3aTop, | JEKTPOJIUTOB,
HeoOpaTuMbIe. TOMOTEHHBIT U | YCIIOBUS, BIUSIONINE HA
KaraiuTudeckue  peakiMu. | TETEPOTCHHBIA  KaTaju3, | MOJIOKEHUE
PagukanpHble W MOHHBIC | XUMUYECKOE PAaBHOBECHE, | XUMHUYECKOTO
peakiuu. DPOTOXUMHUYECKHE, | OKUCIUTEND, paBHOBECHSI, YCIIOBHS,
paaualoHHbIE, BOCCTaHOBHUTEIIb, BJIMSIFOIIIAE HAa CKOPOCTh
AIIEKTPOXUMHUYECKHUE, OKHCIICHHE, XUMHUYECKOU peakiu,
TEPMOXUMHUYECKHUE. BOCCTaHOBJICHHE, ONUCHIEAMb NPOUECCHL,
39 | TerutoBoii 3aKOH COXpPAHECHHS SHEPTUH. | DJIEKTPOJIMUTHI U | IPOUCXOISAIINE IIPH
apPpexT BHYTpeHHSIsI SHEPTHsl, YK30- U | HEDJIEKTPOJIUTHI; pacTBOpEHUM
XUMUYECKUX SHIOTEPMHUUYECKUE pEakiMK. | (PAaKTOPBI, BIUSIOIIME HA | 3JEKTPOJUTOB U
peaKIuid. TemnoBoit 3¢ dexr. CKOPOCTh ~ XHMUYECKHUX | HEIJEKTPOJIUTOB B
TepmoxumuuecKue peaKuuii; BOJIC, YCIIOBHUS,
ypaBHCHHSI. KJIaCCU(PHKAIUIO BJIMSIFOIIIUE Ha
40 | Pemenwue 3amau | Pemenue 3amay. XMUMUYECKUX  peakiuil; | mojgoxxeHue
o TemMe YCJIOBHS, BIMSAIOLIME HAa | XUMHUYECKOTO
«TemnnoBoit C/IBUT paBHOBECHS, | pABHOBECHS, YCIIOBUS,
ek OTJINYHS OBP OT | BIMAIOIINE HA CKOPOCTh
XUMHYECKON peakuui HMOHHOTO | XUMHUYECKOH peakInu.
pEeaKIum. oOMeHa; IPUMEPHI | HPEOCKA3bI8AM b
41 Bo3MoxxHOCTE TemnoTa oOpazoBanus. 3akoH | CHIBHBIX U cralbIX | HAaIPBJIEHUE CMELICHUS
MPOTEKAHUS I'ecca. DHTpOTIHSL. AJIEKTPOJIUTOB, XHUMHYECKOTO
XHUMHYCCKUX Bo03M0KHOCTB IPOTEKAHUS CYHIHOCTh MCEXaHU3Ma | paBHOBECHS IPU
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peaKuui.

XUMHUYECKUX PEAKIIUH B
3aBUCHUMOCTH OT U3MEHEHUS
SHEPIUU U SHTPOIIUU.

42 | Pemenne 3amau | Pemenue 3anau.
10 TEME
«Tepmoxumus»

43 | Cxopocth [lonsiTHE CcKOpOCTH peaxiuil.
XUMHUYECKUX Cxkopoctb roMo- U
peaKuum. reTepOreHHO N peaKuum.
®dakTopshl, DHeprus aKTHUBAIIH.
Brusone Ha | DakTopebl, BIMSIONIME  HA
CKOPOCTh ckopocTh peakuuid. [Ipupona
XUMHYECKAX pearupyronmx BEIIECTB.
peaKuui. Temneparypa.

Konuentparmsi.
Karanuzatopsr, Tomo- wu
FETEPOTeHHBIN KaTalu3, HUX
MEXaHU3MBI. DepMEHTHI.
Nuruburopst u
KaTaJUTHYECKHe SITBI.
[ToBepxHOCTH
CONPUKOCHOBEHHUS
pearupyoumx BemecTs.

44 | Pemenue 3amay | Pemrenue 3amauy.

o TeMe

«CKOpOCTh

XUMHUYECKUX

peaKkuuin.

45 | Karanwms. [TonsaTue o xaramuzarope u

MeXaHU3Me ero JICHCTBUSL.
DepMEeHTHI —
OMOKaTaIu3aToOpPHI.
HNHrunéutopsr u
KaTaJIUTUYECKUE SI/IbI.

46 | ObpaTuMoCTh [ToHaTHE O XUMHYECKOM
XUMHYECKUX paBHOBecuH. PaBHOBeCHBIE
peaxiuii. KOHIIEHTPALUH.

XuMu4eckoe JIMHAMHUYHOCTH XUMHUYECKOTO

paBHOBECHE. paBHOBecus. Koncranra
paBHOBecHsl. DaKTOPHI,
BIIUSIOIINE HAa CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS:
KOHIIEHTpalus, 1aBJIcHHE,
teMiieparypa. [Ipunnum Jle
[ITarensbe.

47 Pemenue 3amau | Pemenune 3agau u
10 TEME yIPaKHEHHH.

«XHUMHUYECKOE
paBHOBECHEY.

48- | DnexTponuTuye | DNEKTPOIUTHI U

JUCCOIMAIINN, OCHOBHBIC
MOJIOKEHUSA TOM;
KOHCTAHTY AMCCOLIMAIUU
BO/IBI, HOHHOE
MIPOU3BEICHUE; THIIBI
TUJIpOJIH3a  COJIEM U
OpPraHUYECKUX

COCIMHEHU.

Ymems:

YCTaHAaBJIMBATh
MIPUHAJIE)KHOCTh
KOHKPETHBIX pEaKIui K
pa3IMYHBIM  THIAM IO
pa3IUYHBIM  IPU3HAKAM

KJIacCU(DUKAITUN
BBEIUMCIISITE TEIIOBOM
s dexr, OTIPENIEIATh
CMEIICHHE  PaBHOBECHS
OT pa3NUYHbIX (PAKTOPOB;
COCTaBIIATh  YPaBHCHHUS
OBP METOJIOM I1.
OanaHca; OTIPENEINATh
XapakTep CpeJIbI
pactBopa
HEOPraHUYECKUX
BEIIECTB; onpeaensaTs pH
cpenbl pa3IUYHBIMHU
METOJIaMHU; YMETh
COCTaBJISITh  ypaBHECHHS
TUIPOJIH3a coJiei,
OTIpeNeATh XapakTep
Cpenpbl.

WU3MEHEHUHU yCIOBUU
MIPOBEACHUS
obpaTtumon
XUMHUYECKOMN pEaKIuu,
PEaKIMIO CPeJIbl
BO/JIHBIX PAaCTBOPOB
coJieil, 00pa3o0BaHHBIX
CHUJIbHBIM OCHOBAHHEM,
c1a0bIM OCHOBAHHEM U
CHJILHOI KHCJIOTOIA;
xXapakmepu3zoeamau:
OKHCITUTEILHO-
BOCCTaHOBUTEIIHHBIC
PEeaKINH KaK MPOIECCHI,
MIPU KOTOPBIX
W3MEHSIOTCS CTEIICHU
OKHCJICHUS aTOMOB,
CITOCOOBI 3aIIUTHI
METaJUIOB OT KOPPO3HH,
YCIIOBUS TEUCHHS
peakumii B pacTBOpax
AIEKTPOIUTOB 10
KOHIIa
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49

cKas
JHUCCOIHAIHS
KHCIIOT,
OCHOBaHMHI,
COJICH.

HEINEKTPOJIUTHL. DI,
MexaHu3M AUCCOUMALNU
BEILIECTB C PA3JIMYHBIM TUIIOM
cBsi3u. KaTHOHBI 1 aHHOHBI.
CsoiicTtBa nOHOB. Kncnorsi,
COJIM M OCHOBAHMS B CBETE
npenacTaBieHuii 06 D/1.
CreneHp 3IEKTPOJINTUIECKON
IUCCOIMAIIIH U €€
3aBUCHUMOCTD OT MPUPOIbI
JJIEKTPOJIUTA U €TO
KoHIeHTpauuu. Koncranra
muccouuanuu. CtyneHyaras
JIMICCOLIMAIUS DIIEKTPOJIUTOB.
CaoiicTBa pacTBOpOB
AJIEKTPOJIUTOB.

50 | Pemenue 3amau | Pemrenue 3amaq.
10 TEME
«HouHbIC
ypaBHEHUS
peaKuuin.
51 Bonopoansrit Jucconmanys BOIbL.
IOKa3aTelb. KoHcTaHTa €€ qucconuanum.
HNonHoe npousBeieHHe BObI.
Boaopoansrii nokazarens —
pH. Cpensl pactBopoB
31eKTpoanToB. Bausuue pH
Ha XUMHYECKUE U
OMOJIOTHYECKHE TIPOIECCHI.
52 Pemtenue 3amau | Pemrenne 3agay.

10 TEME

«BonopoaHbiii

MOKa3aTeby.
53 | I'maponus HeoOGpatumslii ruapoms.
Heoprannuecku | OOpaTUMBIN THIPOJIU3 COJICH.
X BEIIECTB.
54 | I'maponus ['uaponu3 opraHuYecKux
OPraHUYECKUX | COSTUHEHHUU U ero
COEIMHEHUH. MPaKTUYECKOE 3HAYCHHE JIJIS
MOJIy4EHUS TUIPOIUIHOTO
CIypTa ¥ MbLJIa.
buonorudaeckas poib
TUAPOJIN32a B MJIACTUYECKOM U
JHEpPreTHIYecKoM oOMeHe
BEILECTB U SHEPTHH B KIIETKE.

55 Pemenue 3amau | Pemrenne 3agad.

10 TEME

«I'maponusy.

56 | IpakTnyecka
s1 padora Ne2
«Pemenue
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JKCIIEpUMEHTAI
BHBIX 3a7a4 10
TEME

«I'maponus»

57 | OkuciaurensHo- | CTECHb OKUCIICHUS.
BoccTaHoBuTen | OnpeneneHne CTeneHn
BHBIC PEAKIUU. | OKUCIICHHUS TT0 PopMyIie

COEIUHEHMUSI.

58 | ITousTe 00 ITonsitue 00 OKUCIUTEIHHO-
OKHMCIIMTEIBLHO- | BOCCTAHOBUTEIBHBIX
BOCCTaHOBUTEN | peakuusix. OKUCICHHE U
BHBIX BOCCTAHOBJICHUE, OKHCIIMTEIh
peaKInsX. 1 BOCCTAHOBHTEIIb.
Oxwucnenue u
BOCCTaHOBJICHH
€, OKHCIINTEND
51
BOCCTAaHOBHTEII
b.

59 | Pemenue 3amau | Pemenue 3amauy.

10 TEME
«OxucnuTenEH
o-
BOCCTAaHOBHTEI
BHEIC
peaKIIm.

60 | DmekTpoaus. DIEeKTPOIN3 KaK
[IpakTueckoe | OKHCIHUTEIBHO-
MIPUMEHEHHE BOCCTaHOBHUTEILHBIN
AJIEKTPOJIN3A. mporiecc. INEKTPOIIU3

pPacTBOPOB M pacIlJIaBOB Ha
npuMepe XJI0puia HaTPHsL.
[IpakTrueckoe MpUMEHEHHE
AJIEKTPOJIN3A.
DIEKTPOTUTHIECKOE
MOJTYYCHHUE ATFOMUHUSA.

61 | I[loBropenue u | IloBTOpenue u 0600IICHIE
0000111EHNE 3HAHUU 110 TEME
3HaHUH 1O TeMe | « XUMHUYECKHUE PEAKIIHH.
«XUMHUYECKHE
peaKIm».

62 | KoHTpoJbHasi
padoTta 1o
TeMe
«XUMHUYECKHE
pEeaKIum.

63 Texymmii KonTtpons 3HaHuUi.
MOHHMTOPHUHT

64- | Knaccuduxamu | [IpocTsie u CIIOXHBIE | 3Hamb: uccnedoeamsp CBOWMCTBA

65 |= BemiectBa.  OKCHIBI, WX | BaKHEUIIINE KJIACChI | U3Y4aeMbIX BEIECTB,
HEOPraHWYeCKH | KIaccH(UKaIus. HEOPraHMYECKUX u | Habmonars
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X BEIIECTB. IM'uapokcuib (ocHoBanus,
KHCIIOPOACOepKaIINe
KHUCJIOTHI, am(poTepHBIC
ruapokcuabl). Kucnotel, ux
knaccudukanus. OcHOBaHUS,
ux kinaccupukanus. Comnn
CpeaHue, KHCJIbIE u
OCHOBHBIE. KommuiekcHbie
COJIN.

66- | Knaccudukamu | YrieBomoposl, ux

67 | KIIacCU(UKAIHS B
OPraHWYECKUX | 3aBUCUMOCTH OT CTpPOCHUSA
BEIIIECTB. YTJIEPOTHOM enu

(amudaTuyeckue "
LUKINYECKHE) u OT
KpaTHOCTH CBs3EH
(npenenbHbIE u
HEIpeelbHbIE).
I'oMmonoruueckuii psa.
[TpowusBoHbIE
yTJI€BOI0POJIOB:
raJloreHaJKaHbl, CIIUPTHI,
(heHobI, AJTbICTUTBI u
KETOHBI, KapOOHOBBIE
KHCIOTBHI, MIPOCTHIE u
CJIOKHBIE a¢hupHI,
HUTPOCOEIUHEHUS, AaMHHBI,
AMUHOKHCIIOTHI.

68 | Meramisbl. [TonoxeHne MeTaioB B
Tlonoxeunue [Tepuonnueckolt cucreme u
METaJJIOB B CTpPOEHHUE UX aTOMOB.
[Tepuonuuecko | [IpocTeie BemiecTBa -

il cucteme u METaJIJIbl: MeTalIndecKas
CTpOEHUE UX CBSI3b M CTPOCHHUE

aToMoB. O01IMe | KPUCTAUIOB. AJIJIOTPOIIHSL.
dbuznveckue OO6mume puzndeckre
CBOMCTBA CBOMCTBA METAJIOB.
METaJIJIOB.

69 Oo61ue OO01111e XUMUYECKHUE
XUMHYECKUE CBOICTBa METAJIOB
CBOIICTBa (BoCCTaHOBUTENBHBIE
METaJLJIOB. cBoiicTBa). OKCUIBI U

TUAPOKCHU/IBI METAIIIOB.
3aBUCHUMOCTb UX CBOMCTB OT
CTENIEHU OKUCIIEHUSI METaJlIa.
3HauyeHHE METAILJIOB.

70 | Pemenue 3a1au | BoimonHeHue ynpaxHeHUH.

0 TEME
«MeTtamibDy.

Ienu npeBpameHui.

OpPraHUYEeCKUX
COCOUHEHHUN; OCHOBHBIC
METAJUIBl U HEMETaJUIbL,
UX CBOMCTBA; IIPUYMHBI
KOpPpPO3HH, OCHOBHBIC €€
THUITIBI U CTIOCOOBI 3aIITUTHI
OT KOPPO3UU; U3MEHECHUS
KHCIIOTHBIX CBOWICTB
BBICIIIUX  OKCHUJIOB U
TUIPOKCHJIOB

HEMETAJVIOB B IMEPHOJIAX
u rpynmnax;
KJaccuukanuu u
HOMEHKJIATypy KHUCJIOT U
OCHOBAaHMIA;

OCOOCHHOCTH  CBOWCTB
cepHOU " a30THOM
KHCIJIOT, MYPAaBBUHOW U

YKCYCHOM KHUCIIOT,
OpPraHNYeCKHUX
OCHOBaHHH; 3HaTh

HOHTHSI aM(POTEPHOCTbD.
Ymems:

OTIpeNIeTsATh
MIPUHAIEKHOCTh
BEIIECTB K Pa3JIUYHBIM
KjaccaM
HEOPraHUYECKUX "
OPraHuYEeCKUX
COCOUHCHHUH, COCTaBISATh
bopMyIBl  KOMITJIEKCHBIX
COCIUHCHH;
XapaKkTepu30BaTh
CBOMCTBA METAJNIOB H
HEMETAJVIOB,  OMHUPAsCh
Ha X nojioxxenue B 11C
U  CTPOCHHUE AaTOMOB;
COCTaBJSATh  ypaBHEHHS
3JIEKTPOJIN3a,
MPOU3BOAUTE  TIO
BBIYHCIICHHS, ncaTh
ypaBHEHUS peaKuuid,
XapaKTEPU3YIOLIUX
CBOMCTBA METaJlJIOB;
XapaKTEepU30BaTh
CBOMCTBA  KHCJIOT U
OCHOBaHMI;
XapaKTEepPU30BaTh
CBOHCTBa  aM{QOTEpPHBIX
COCIUHEHHUI, COCTaBIATh

HUM

JIEMOHCTPUPYEMbBIC U
CaMOCTOSTCILHO
MIPOBO/IUMBIE OTIBITHI,
Habaroamsy u
onucwieamsp
XUMHUYECKUE PEAKIUU C
ITOMOIIILIO
€CTECTBECHHOI'O
(pomHOTO) SI3BIKA U
SI3bIKA XUMUH.
0000wamov u oenamso
6616000l O
3aKOHOMEPHOCTSX
N3MEHEHUN CBOMCTB
METAJIJIOB U
HEMETAJJIOB B
MepHo/Iax U TPyImax
MEPUOINYECKOMN
CHCTEMBI,

OnUCbIGAM CBOYICTBA
M3y4aeMbIX BEIIECTB HA
OCHOBE HAOIIOIEHNI 3a
WX TMPEBPAICHUSIMH,
NPOZHO3UPOGAHb
CBOMCTBA BEIIIECTB,
MIPUHAICKAITUX K
M3YYEHHBIM KJlaccam
HEOPraHMYeCKHUX
COCIUHEHUH, Ha OCHOBE
3HAHUH 0O
MePUONYECKOM 3aKOHE
Xapakmepu3oeamsos
HaX0XKJIEHUE B
MIPUPO/IE, CBOMCTRBA,
OMOJIOTUYECKYIO POJIb U
00J1acTH IPUMEHEHUS
M3y4aeMbIX BEIIECTB
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71 | Koppo3sus [ToHATHE «KOPPO3USI».

METAJIJIOB. Xumuueckas u
ANMEKTPOXUMUYECKASL
Koppo3us. CriocoObI 3aIUThI
METAJIOB OT KOPPO3HH.

72 | Obuue Meraibl B Ipupoe.
CIIO0COOBI MeTtanyprusi: miapo-, THIPO-
TIOJTy4CHUS U DJIEKTPOMETAJLUTYPT UL,
METaJIJIOB. DNEKTPOIN3 PACIIIABOB H

pacTBOPOB COETMHEHUI
METAJIOB, €T0 MPAKTHIECKOE
3HAUYCHUE.

73 | Pemienue 3amau | PacueTHble 3amaun: a)

0 TeMe BBIYHCIICHUE MACCHI FITH
«Metamiby. 00BEMa TPOTyKTa peakIuu
110 U3BECTHOM Macce Win
00BEMY UCXOTHOTO
BEIIIECTBA, COJEPIKAIIETO
MIPUMECH;
0) ompeeneHne MacCoBOM
WM 00bEMHOM JI0JIM BBIXOJa
MPOJIyKTa PEaKkiuu OT
TEOPETUYECKH BO3MOMKHOTO.
74- | Ilepexomubie Kenezo, meamp, cepedpo,
75 | MeTaIbI. [IUHK, PTYTh, XPOM, MapraHell
(HaxXoXKIeHUE B TIPUPO/IE,
MOJIy4YeHUE U IPUMEHEHHE
IPOCTHIX BEIIECTB, CBOICTBA
MPOCTHIX BEIIECTB,
BaXHEHIIINE COCTUHEHUS).

76 O060011eHuEe U Pemrenue 3amau,

MOBTOpPEHHUE yIpaXHEHHH, BBITOJIHEHHE
MaTtepuana 1o TECTOB, 3a/IaHUH,

TeMe KOMOMHHUPOBaHHBIN 3a4eT.
«MeTtauby.

77 | KoHTpoJbHasi
padora no
TeMe
«Metamb»

78 | Hemeramisl. [TonoxeHne HEMETaNIOB B

[Iepuoaunueckoii cucreme,
cTpoeHue ux aromos. J0.
HNueprHBbIE rasbl.
JIBOMCTBEHHOE TTOJI0KEHNUE
Bojopoaa B [lepuoanueckoii
cucreme. Hemeramsl —
MPOCTHIE BEILIECTBA, UX

(OopMyIIBI IETITHIOB.

16




aTOMHOE€ M MOJIEKYJIIPHOE
CTpoeHue. AJIIOTPOIHS.
dusuyeckue cBOUCTBA.

79 | Xumuueckue XUMHYECKUE CBOMCTBA
CBOICTBA HEMETAJJIOB (OKUCIIUTEIbHBIE
HEMETAJIOB CBOMCTBA).

(oxucnutenbHbl | BoccranoBuTenbHbIC

€ CBOMCTBA). CBOMCTBA B peakLUsiX CO
(dhTOpOM, KHCIIOPOJIOM,
BEILIECTBAMU-OKUCIUTEIISIMH.
Boaopoanbie coenHeHust
HeMmeTauioB. [lomyuenue
BOJIOPOJHBIX COCTUHEHU I
HeMmeTtaiioB. CTpoeHue
MOJIEKYJI ¥ KPUCTAJIJIOB.

80 | Xumuueckue OTHOIIIEHHE K BOJE.
CBOICTBA H3mMeHeHne KucmoTHO-
HEMETAJIOB. OCHOBHBIX CBOWCTB B

Mepuoax u rpymmax.
Heconeobpazytomnue u
COJICOOPA3YIOIINE OKCHJIBI.
Kucnoponaconepxamnme
KUCHOTHL. M3MeHeHune
KHUCJIOTHBIX CBOMCTB BBICIIIUX
OKCHUJIOB U THUJIPOKCHJIOB
HEMETAJJIOB B MIEpUOIax U
rpymnmnax. 3aBUCUMOCTb
CBOWCTB KHUCJIOT OT CTENIEHH
OKHCJICHUS HEMETAIIJIOB.

81 | Kontpoabnasi | Pemenue 3agau u
padora no yIpaXHEHH, BBITIOJTHEHUE
TeMe TecToB. KOMOMHHUPOBaHHBIH
«Hemeramnely. | 3auér.

82 | IpakTHyecka
s1 padora Ne 3
o TeMe
«Tonyuenue,
cobupanue u
pacro3HaBaHUE
ra3oB»

83 | Kucnotsr Kucnots! B cBere
HEOPraHUYECKH | MPOTOJUTUYECKON TEOPHH.
e. Conpsik€HHBIE KUCTOTHO-

OCHOBHBIE TTapBbI.
Knaccudukanus
HEOPraHUYECKUX KUCIIOT.
OO0mue cBOMCTBa KUCIOT.
OCco0OEHHOCTH CBOMCTB KOHII.
CEpHOM U a30THOM KHUCIIOT.
OcoOEHHOCTH CBOICTB
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YKCYCHOM ¥ MypaBbUHOU
KHCIIOT.

84 | Kucnots Knaccugukamnus u cBoiicTa
OpPraHWYECKUE. | OPraHWYECKUX KHUCIIOT

85- | OcHoBanus OcHoBaHusI B CBETE

86 | opranmyeckue | MPOTOIUTHYECKON TEOPHUH.

u Knaccudukarus

HEOPraHWYECKH | OPraHHYECKUX H

e. HEOPraHWYECKUX OCHOBAHUU.
XUMHYECKUE CBOMCTBA
LIEJI0YEN M HEPACTBOPUMBIX
ocHoBaHui. CBolicTBa
OECKHUCIOPOIHBIX
OCHOBAHMI: aMMHUaKa 1
aMUHOB. B3anMHOe BIusiHUE
ATOMOB B MOJICKYJIC aHWJIMHA.

87- | AmdotepHbie Am(oTepHbIE COEIMHEHUS B

88 | opranmueckme | cBere MPOTOJIUTUIECKOM
u TEOPHH. AmpoTepHOCTD
HEOPTaHWYECKHA | OKCHJIOB W  THIAPOKCHJIOB
€ COCIMHCHUS. | MEePEXOJHBIX METAIOB U

ATIOMWHHS: B3aNMOJICHCTBHE
C KUCIIOTAaMH U TIEJI0YaMH.

89 | IpakTHuyecka
s1 pabora Ne 4
o TeMe
«CpaBHeHUe
CBONCTB
OpraHUYECKUX
u
HEOPraHUYeCcKU
X COEIUHEHUIY.

90 | I'enermueckas | [loHsATHE O rEeHETHYECKOM
CBSI3b MEXKIY CBSI3M M TEHETUYECKUX PAax
KJlaccamu B OpraHUYecKOi 1
OpraHMYECKUX | HEOPraHUYECKOM XUMHH.

u I'enetnueckue pspl MeTasIa

HEOpraHuyYecku | (Ha mpumepe KajbIus U

X COEJIMHEHUU. | )Kelne3a), HemeTasuia (Ha
npumepe cepbl U Gpocdopa),
NEPEXO0THOTO dIEMEHTa (Ha
npuMepe IUHKA).

91 | I'enernueckue | ['eHeTHUeckue psibl
pAABI OpPraHUYECKUX BEIIECTB.
opraHnueckux | EMWHCTBO MHpa BEIlIecTs.
BEIIECTB.

EnuncrBo Mupa
BEIIECTB.

92 | IpakTHuYecka
s1 padora Ne5
10 TEME
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«'eneTnueckas
CBSI3b MEXKIY

KJaccamu
HEOPraHWYECKU
XU
OpPraHHYECKUX
BEIIECTBY.
93- | Kommiekcaeie | IToHsSTHE O KOMILJIEKCHBIX
94 | coequHeHus COCUHEHUSX.
KowmrnekcoobpaszoBarenb,
JIMTaH]IbI, KOOPAHMHAIIMOHHOE
YHCIIO0, BHYTPEHHSS U
BHEIIHSS ChEPBHI.

95 | O6oGmienue u | Pemrenue 3amau u
MMOBTOpPEHUE YIPAKHCHHH, BBITIOJTHECHHE
Marepuaa 1o TECTOB M 3aJaHUH 10 TEME.

TEME
«BemecTBa u
HUX CBOHCTBAY.

96 | KoHTpoabHas
padora 1o
TEME
«BemecTBa u
HX CBOHCTBAY.

97 | MroroBbIii KoHuTposb 3naHwmii.

MOHUTOPUHT

98 Xumus u 1.Xumnueckas 3namo: CIMPYKmMypupoeamso

MPOM3BOJICTBO. | MPOMBIIIJIEHHOCTh 1 OcHOBHEIE CTaJW¥ | U3YYCHHBIA MaTepua,
XUMHUYECKHE TEXHOJIOTHH. IIPOU3BOJCTBA aMMHUAKA | 0a6aAmb ONpPede1eHUA
2.CpIpbe 151 XUMHYECKON u METAHOJIA; | U3yYECHHBIM OHATHUSIM,
MPOMBIITUICHHOCTH. IIPOU3BOJCTBO  KHUCIOT, | Kaaccuguuuposams
Bona B xumnueckon IIeI0YeH, COJICH, | U3y4eHHbIE OOBEKTHI U
MPOMBIITUICHHOCTH. Croco0rl  0€30I1acHOTO | SIBJICHHA,
4.DHeprus i XUMUYECKOTO | MPUMEHEHUS ORUCHIGAMb U
MIPOU3BO/ICTBA. JIEKapCTBEHHBIX paziuvams N3y9CHHbBIC
5.Hay4nble MPUHIIATIBI BEIIECTB, COCTaB, | KJIaCChI
XUMHUYECKOTO MMPOM3BOJICTBA. | CBOMCTBA W  00JIACTH | HCOPTraHUYECKUX U
6.3ammra oKpyxaromien MIPUMEHEHUS OPraHuYeCKUX
Cpelbl U OXpaHa TpyJa Mpu BaKHEHIINX BEIIECTB, Jle/1amb
XUMHUYECKOM MPOM3BOJCTBE. | CTPOUTEIBHBIX U | 66160001 U
7.OCHOBHBIE CTAaINH IO IEJIOYHBIX YMO3aKNI0UeHUs U3
XHUMHUYECKOI0 MaTepuaioB, OCHOBHBIE | HAOJIOJACHHM,
POU3BOJICTBA(aMMHAKA U XUMHYECKHE M3YYEHHBIX
METaHOJIa), CPaBHEHHE 3arps3HUTENH, 3aKOHOMEPHOCTEN,
MPOU3BOJICTBA aMMHAKa U MTOCIICICTBUS MIPOrHO3UPOBATH
MeTaHoJIa. 3arpsi3HEHUs,  TpaBHIA | CBOMCTBA,

99 | Xumus u 1. XuMu3anus ceabCKOro Th mpu HCHONB30BAaHUM | HEM3YYEHHBIX BEIIECTB
CEIIbCKOE XO03S1CTBA ¥ €€ HANpaBJICHHs. | TOKCHYHBIX, TOPIOYMX H | I1O AHAJIOTHHU CO
XO3SHUCTBO. 2.Pactenus u nousa, B3PBIBOONIACHBIX CBOMCTBaMH

IMOYBEHHBIN MOTJIOMIAFOIINI BCIICCTB. M3YYEHHBIX
KOMILIEKC. Ymemo:
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3.YnoOpenust u ux
KJTacCU(UKAIHU.

4. XumMHuueckue cpeacTBa
3aILUTHI PACTCHUM.
5.0tpunarenbHbie
MOCIIE/ICTBUS IPUMEHEHUS
NECTHINIOB U O0opbOa C

HUMU.
100 | Xumust u 1.Xumueckoe 3arpsi3HeHHe
9KOJIOTHSL. OKpYXKaIOILEH Cpeabl.

2.0xpana rupocdepsl OT
XUMHYECKOTO 3arpsi3HEHUSL.
3.0xpaHa MOYBHI OT
XUMHYECKOTO 3arpsi3HEHUSL.
4. Oxpana atMocdepsl OT
XUMHYECKOTO 3arpsi3HEHUSL.
5.0xpana ¢uops! U GayHbl OT
XUMHYECKOTO 3arpsi3HEHUSL.
brotexHoOTHS ¥ TeHHAS

WHXCHEPHSL.
101 | Xumus u 1.JlomamiHss anTeka.
- MOBCEJIHEBHAS 2.Moronire 1 YUCTSIIHE
102 | xu3Hb cpencTna.

YyeJI0BEKa. 3. CpenctBa 1151 60pHOBI €

OBITOBBIMU HACEKOMBIMH.
4.CpencrBa JMYHON TMTHEHBI
M KOCMETHKH.

5. XUMHSA ¥ IHNIA.
6.MapkupoBKa yakOBOK
MMUIIEBBIX ¥ TUTHEHUYECKUX
MPOJIYKTOB U YMEHHE MX
YUTaTh.

7.DKOJIOTUS KAINLIA.

8. XuMHs U TUTHEHA
yeJIoBeKa.

OIIPEACIIATD
BO3MOKHOCTb

IIPOTEKAHUS XUMUYECKUX
IIpEBPAILCHUI B
Pa3JIMYHBIX YCIOBUAX H
OLICHUBATH ux

MIOCTIC/ICTBHSI; OIICHUBATh
BIIUSHUE  XUMHYECKOTO
arpssHenuss OC  Ha
OpraHu3M YeJI0BEKa;
UCTIOJIb30BaTh

IpUOOpETEHHbIE 3HAHUS
JUISt 00BSICHEHUS
XAMHYECKUX  SIBIICHUH,
TIPOUCXOISIIIAX B
IPHUPOJIC " Ha
IPOM3BOJICTBE; BECTH
ceds 9KOJIOTUYECKU
rpaMOTHO,  COOJIOJATh
npaBwia  0€30MacHOCTH
npu WCTIOJIb30BaHUHT
CpEICTB OBITOBOM
XHMHH, YMETh OOBSICHATH
BIUSHUE HA OPTraHH3M
4acTo UCIIOJIb3YEMBIX
JIEKapCTB, IrPaMOTHO
HCII0JIb30BATh

XMMHYECKHE BEIEeCTBa,
rPaMOTHO OOpamarbcsi ¢
OTIaCHBIMU BEIIECTBAMHU.

Pezepenoe epems — 3 uaca
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