MVYHULIUITAJIBHOE BIO/DKETHOE OBILEOBPA3OBATEJIBHOE VUPEXIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 49 r. TOMCKA
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(mpoduIbHBINA YPOBCHB)
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HNOACHUTEJBHAS 3AIIMCKA
Pabouass mporpamma no «Xumuu 10 - 11 kiacc» cocrtaBieHa B COOTBETCTBUU CO
CIEAYIOIUMU JOKYMEHTAMMU:

1. ®enepanbHblid 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpa3zoBanuu B Poccuiickoit
Denepaunmny.
2. [Tpuka3 Munnpocsemenus: Poccun «O0 yTBepxkaeHnu (enepaibHOTo

roCyJJapCTBEHHOT0 00Pa30BaTEIbHOTO CTaHAapTa CpeaHero ooiiero oopazoBanus» ot 17 mas
2012 r. Ne 413 (B pen. [Ipukaza Munnpocsemenus Poccun ot 12.08.2022 Ne 732)

3. [Tpuka3 Munnpocsemenus Poccun ot 23.11.2022 Ne 1014 «O06 yTBepkaeHuH
dbenepanbHOI 00pa30BaTEIHLHON MPOrpaMMBbI CPEIHETO OOIIET0 00pa30BaAHUMY.

4. IToctanoBneHue I 1aBHOrO rocy1apCTBEHHOIO CAaHUTAPHOTO Bpada Poccuiickoi
Oeneparun ot 28.09.2020 Ne 28 «O6 yrBepx)aenuu canutapusix npaswmi CIIT 2.4.3648-20
«CaHUTapHO-3IUAEMHUOJIOTUYECKHE TPEOOBaHU K OpraHU3alusIM BOCIIMTAHUS U 00y4YeHUS,
OTZIbIXa M O0370pOBJIeHUs aeTel u mosonexu» (Bmecte ¢ «CII 2.4.3648-20. CanurapHbie
paBUIIa...»).

5. [TocTanosnenue ['maBHOTO rocy1apcTBEHHOIO CaHUTapHOTro Bpaua Poccuiickoit
Oenepanuu ot 28 suBaps 2021 r. Ne 2 «O0 yTBepKI€HUH CAHUTAPHBIX MPaBUI U HOPM
CanlluH 1.2.3685-21 «l'urueHuyeckre HOPMATHUBBI U TpeOOBaHUS K OOECIECYCHUIO
0e3omnacHOCTU U (MIu) 6€3BPETHOCTH JIJIsl YeIoBeKa (PaKTOPOB CPeabl OOUTAHMSY.

1. Tlonoxxenue o padoueit mporpamme MbOY COIII Ne49 r. Tomcka.

2. VYyeonsiit tuian MBOY COI Ne49 r. Tomcka.

3. Kanenmapueiii yueOnbiii rpapuk MBOY COII Ne49 r. Tomcka 2023 -2024

y4eOHBIN TOI.

HEJIA U 3AJAYN U3YUEHNSA YYEBHOI'O KYPCA

K nanpaBiieHHI0O TIEPBOCTENIEHHONW 3HAYMMOCTU TPHU PeaTH3aliu 00pa30BaTEeIbHBIX
byHKIH npeaMera «XUMHUS» TPAJAUIMOHHO OTHOCIT (OopMHpOBaHHWE 3HAHUNW OCHOB
XUMHYECKOM HAayKHM Kak o0JacTh COBPEMEHHOTO €CTECTBO3HAHUA, MPAKTUUYECKOU
NEATENIbHOCTU YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYphI. 3ajaya
MpeMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBl XMMHUUECKIX 3HAHUN — BaXHEHIINX (DaKTOB,
MOHATHH, 3aKOHOB M  TEOPETHMYECKUX  IOJIOKEHUH, JIOCTYMHBIX  000OIIeHUi
MHPOBO33PEHUYECKOTO XApPAKTEpa, SA3bIKA HAYKH, 3HAHUM O HAYYHBIX METOJAaX HW3Y4YCHUS
BEIIECTB M XUMUYECKUX PEAKIIH, a Takke B (GOPMUPOBAHUU U PA3BUTHU YMEHUM U CIIOCOOOB
NEATEeNIbHOCTH, CBSA3aHHBIX C IUIAHUPOBAHUEM, HAOIIOICHUEM U MPOBEJCHUEM XUMUUYECKOTO
DKCIIEPUMEHTA, COOJIFOICHHEM TIpaBWJI 0E€30MacHOTO OOpaleHuss C BeIeCTBAaMHU B
[MOBCEHEBHOM KU3HU.

Hapsny ¢ »Ttum wenmn wu3ydeHuss MOpeaMera B NPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAaHbl € YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETo
oOpazoBanus. Ceromnss B 00pa3oBaHMM OCO0O 3HAYMMOW NPU3HAETCS HAIMPABICHHOCTh
0o0y4eHHUs Ha Pa3BUTUE U CAMOPA3BUTHE JTUYHOCTH, (DOPMUPOBAHUE €€ UHTEIICKTA U O0LIeh
KyJabTypbl. OOyueHHE YMEHUIO YUUTHCSA U MPOAOKATh CBOE 00pa3oBaHUE CaMOCTOSITENIbHO
CTAHOBUTCS OJTHOM M3 BaXXKHEUIIUX (QYHKIIUN y4eOHBIX IPEIMETOB.

B cBA3M ¢ 3TUM nOpu M3y4YEHUM NpPEAMETa B OCHOBHOM IIKOJE JOMUHHPYIOLIEE
3Ha4YeHUE MPUOOPETU TaKUe EH, KaK:



- (opMHpOBaHME  UHTEIUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEIICHUN, CIIOCOOHOMN
aJanTUPOBATHCS K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HH;

- HAmNpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOE MPUOOIICHUE YyYalluxcs K
CaMOCTOSITEJIbHOM  TMO3HABATENbHOW  JIESITEJIBHOCTH, HAy4YHBIM METOJAaM  IO3HAHWUS,
bopMUPYIOIINMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

- obecrnieyeHHEe YCIOBUHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYaIOIIUMHUCS OMBITA
pa3HOOOpa3HOM JNeATEeIbHOCTH, MO3HAHUS U CAaMOTIO3HAHMUSI, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISI PA3JIMYHBIX BUAOB JCSATEIbHOCTH;

- (opmupoBaHUEe YMEHUN OOBSICHSATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO MUpa Ha
OCHOBAHUU 3HAHUU U OMBITA, MOJYYCHHBIX MPU U3YUCHUN XUMUU;

- (¢opmupoBaHHe y OOyYalOUIUXCS TYMAHUCTHYECKUX OTHOIICHUN, TOHUMAHUS
IIEHHOCTH XUMUYECKUX 3HAHUH ISl BHIPAOOTKH HKOJOTUUECKH 11e71eCO00pa3HOTO MOBEICHUS
B OBITY M TPYJIOBOM NIESITEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 370POBBSI U OKPYKaroIien
IPUPOTHOM CPEJIbL;

- pa3BUTHE MOTHBAIlMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHMs OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOG IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUeHUS.

MECTO YYEBHOT'O INPEJIMETA

B cucreme ob6mero oOpa3zoBanus «XUMHUS» TpPU3HAHA O0s3aTENbHBIM YYEOHBIM
IpPEeAMETOM, KOTOPBIM BXOJUT B COCTaB MpeAMETHON o001acTu «ECTeCTBEHHO-Hay4HbBIC
IPEIMETHI.

VY4eOHbIM TJIaHOM Ha €€ U3y4YeHHE OTBEAEHO 272 y4eOHbIX YacOB — MO 4 4. B HEJEIO
B 10 u 11 xmaccax coOTBETCTBEHHO. B TOM ymciie 8 KOHTPOJBHBIX PabOT, BKIFOYAs BXOHON
MOHHUTOPHUHT KaueCcTBa OCTATOUYHBIX 3HAHUN U UTOTOBYIO KOHTPOJIBHYIO paloOTy.

Pabouas nmporpamma peanusyercs Ha ocHoBe Y MK B.B. Jlyauna Xumus 10-11 kimacc u
C UCIOJIb30BAHMEM CPEJCTB OOYYEHHS U BOCHHUTAHUS JETCKOTO TexHomapka KBanTopuym
MAOY «Cpennss mkona Ne 28 umenu I'.®. Kupauiiesay.

[Ipu npoBeneHnu 1a0OPATOPHBIX M MPAKTHUYECKUX PAOOT HCIONB3YIOTCS HU(PPOBBIE
J1a00paToOpuu, MUKPOCKOTIBI M JIpyroe 000pyaoBaHre Ha 0asze mKkoiapsHOro KBantopuyma.

YMK YYEBHOT'O TTPEAMETA JUIA TEJATOT'A

1. Xumus. YriyoneHHslil ypoBeHb. 10 kiacc. Y4eOHUK € 3JI€KTPOHHBIM MPHIIOKEHUEM
(aBTopsl B. B. Epemun, H. E. Ky3smenko, B. U. Tepennn, A. A. Ipo3nos, B. B. JIynun).

2. Xumusd. YrinyOneHHbii ypoBeHb. 11 kiacc. Y4eOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM
(aBTopsl B. B. Epemun, H. E. Ky3smenko, A. A. [Ipo3nos, B. B. JIynun).

3. PaGouas mporpamma ydeOHOTO mpenMera «XUMHUS» Ha YrIyOJICeHHOM YypOBHE
cpeanero oOurero oopazoBanus kK YMK no xumun B. B. Epemuna, H. E. Ky3pmenko, B. W.
Tepenuna,, A.A. [po3noa, B. B. JlyHuHa u MeToauWyecKHEe PEKOMEHIAIMU IO €€
coctaBieHuto (aBTopsl B. B. Epemun, A. A. [Ipo3nos, 1. B. Epemuna, 3. }0. Keprumos).

4. Meroauyeckoe nocoouek yueoOnuky B. B.Epemuna, H. E. Ky3pmeHko,B.
N. Tepenuna, A. A.
HposnoBa, B. B. Jlynuna «Xumus. Yrinyonenusiitypoens. 10xnaccey (aBropsl B.B. Epemusn,
B "

Maxonuna, O. }0. CumonoBa, 1. B. Epemuna, A. A. JIpo3nos, DO. 0. Kepumos).
5. Metonnueckoe nocoouek yueonuky B. B.Epemuna, H. E. Ky3pMeHKO,A.



A. Ipo3znosa, B. B.

JIynnna «Xumus. YrinyoneHHsiiiypoBenb. 11 kinace» (aBtopel B. B. Epemun,H. B. Boinkosa,
H. B.

®upcrosa, . B. Epemuna, A. A. JIpo3nos, 3. FO. Kepumos).

YMK VUHEBHOT' O TIPEJAMETA JUIA OBYYAIOIIETI'OCAH

1. Xumus. YrinyoneHHblil ypoBeHb. 10 kinacc. YUeOHUK € 37€KTPOHHBIM MPUIIOKEHUEM
(aBTopsl B. B. Epemun, H. E. Ky3bmenko, B. U. Tepenun, A. A. Ipo3nos, B. B. JIynun).

2. Xumusd. YrinyOneHHbld ypoBeHb. 11 kitacc. Y4eOHUK C 3JIEKTPOHHBIM MPUITI0KEHUEM
(aBTopnl B. B. Epemun, H. E. Ky3bpmenko, A. A. JIpo3aos, B. B. JlyHun).

®OPMBI YUETA PABOYEN ITPOI'PAMMEBI BOCITUTAHW A

PabGouas mporpamma coctaBieHa ¢ yderoM wmoxayis «llIkonsHbiii ypok» Ilporpammbi
Bociutanusit MAOY «Cpennsis mkona Ne28 wumenn [.®. Kupauiea», B KOTOPOM
OpeNCTaBleHbl BUABI M (QOPMBI  JIESITEIBHOCTH, OOECHEUYMBAIOLIUE  pPEeaTU3alNI0
BOCIIUTATENILHOTO MOTEHIMAJa YPOKA.

JIns [OCTMKEHWs BOCIWTATENIbHBIX 3a7a4 ypOKa WCIOJB3YKOTCA COLMOKYJIbTYpPHbIE
TEXHOJIOTHU:

* TCXHOJOI'uA IMPUCOCOANHCHUA,
* TCXHOJOI'UA Pa3BUTHUA TCIIOCTHOTI'O BOCIIPUATHA W MBIIJICHUA
* TCXHOJOI'uA Pa3BUTHUA YyBCTBOBAHUSA,

TEXHOJIOTHSIPA3BUTHSA MOTUBAIIUU;
TEXHOJIOTHSIPA3BUTUS JTUYHOCTH;

+  TEXHOJIOTUSIPA3BUTHUSA PYIIIIbI;

-+ TEXHOJIOTHSIPA3BUTHUA pecypca ycrexa.

COJEPKXAHHME YYEBHOI'O ITPEJIMETA

KPATKAA XAPAKTEPUCTUKA COAEPXKAHUA YYEBHOT'O ITPEJIMETA
1.1. TeopeTnyeckne OCHOBbI XUMHUU
111.  CrpoeHue BellecTBa

ATOMHO-MOJIEKYJISIpHOE ydeHHe. BemiecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJSPHOIO
cTpoeHusi. KadecTBEHHBIM M  KOJWYECTBEHHBIM COCTaB BemiecTBa. MousipHas H
OTHOCHUTEJIbHAsI MOJIEKYJISIpHAsE MacChl BellecTBa. MoJbHast 1075 U MaccoBasi JOJIsl JIEMEHTA
B BEILIECTBE.

Crtpoenne atoma. Hyxmunel. U3otonwl. /Jegexm maccevi. Tumbl paguoakTUBHOTO
pacniana. TepMmosimepHblil cuHTe3. OmKpblmue HOBbIX XUMUYECKUX 2leMeHmos. SlepHble
peakiuu. Tunsi 10epHbiX peakyutl.  OeleHue u cuHmes. Ckopocms  peakyuu
paduoaxmusro2o pacnaoa. llpumenenue
PAIMOHYKINAOB B MeIUIIMHE. METol MeYeHbIX aTOMOB. [IpumeneHue paouoakmueHbix
HYKIUOOB 8 2e0XPOHOTIO2UM.

CoBpeMeHHass MOJIENIb CTPOCHHS aTtoMa. KopmyCKyJasipHO-BOJIHOBBIE CBOWMCTBA
anekTpoHa. Ilpeocmasnenue o keanmosou mexanuke. Coomnowenue oe bpoiina. I[Ipunyun
Heonpeoenennocmu 1 etizenoepea. Ilonamue o eonnosoti Gynkyuu. KBaHTOBBIE YHCIA.
AtomMHast opOutanb. PacnpeneneHue 3NEKTPOHOB MO JHEPreTUUECKUM YpPOBHSIM B
COOTBETCTBUHM C MPUHIIUIIOM HAUMEHBILIEH SHEPruu, MpaBujioM XyHaa u npuHuunoM [aymu.
OCOOEHHOCTH CTPOCHUSI PHEPreTUUYECKUX YPOBHEH aTOMOB J- AJIEMEHTOB. DJIEKTPOHHAs
KoHurypamnus aroma. Kiaccupukanus XUMHYECKUX 3JIEMEHTOB (8-, p-, @-, /37eMEHTHI).



DONEeKTpOHHbIE KOH(PUTYpalluM MOJOXKUTEIbHBIX U OTPUILIATENIbHBIX HMOHOB. OCHOBHOE U
BO30Y>KJICHHBIE COCTOSIHUSI aTOMOB. BanieHTHBIE 371€KTPOHBI.

[Tepunonnueckuit 3aKkoH. POPMYIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHUN
0 cTpoeHuM atoMa. MupoBo33peHyecKkoe U HayuyHoe 3HayeHue [lepunoanueckoro 3akona Jl. 1.
MenneneeBa. Pagnyc atoma. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB IPOCTBHIX BELIECTB,
BOJIOPOJIHBIX COEMHEHHUH, BBICIIMX OKCHUJOB W THAPOKCUIOB B MEpPUOAAX U TpyINmax.
DIIEKTPOOTPULATEIBHOCTb.

XHAMHUYECKas CBA3b. JJEKTPOHHAsA NPUPOJAa XUMHUYECKOM CBSI3U. BUIbl XUMHUYECKON
cBs3u. KoBasieHTHasI CBSI3b U €€ XapaKTEePUCTUKU (PHEPIHs CBS3H, JIJTMHA CBSA3U, BAJICHTHBIN
yrojl, KpaTHOCTh CBSI3M, MOJSPHOCTb, MNONSApU3yeMOcTh). KoBaneHTHass HeMmoysipHas |
noysipHasi  cBA3b. OOMEHHBIM M JOHOPHO-AaKIENTOPHBIA MEXaHU3Mbl OOpa3OBaHUs
KOBAJICHTHOW TOJIAPHOW CBSI3U. ['€oMeTpuss MOJNEKYJbl. JunoivHulli MOMeHm C8:3U,
OunoibHblll Momenm mogekynvl. VIoHHast cBsA3b. Omauuue mexncoy UOHHOU U KOBANEHMHOU
cea3v10. MeTtamnueckas CBs3b. BogopoaHas CBs3b U €€ BIMSHHE Ha CBOWCTBA BELIECTBA.
Me)XMONEeKyIApHbIE B3aUMOAECHCTBUSL. [IoHAmuUe 0 CynpamonekyiapHou Xumuu.

ArperaTHble cocTOsiHUA BenlecTBa. ['a3bl. ['a30Bbie 3ak0oHbI. YpaBHeHue Knalinepona—
MenneneeBa. 3akoH ABorajpo. 3akoH 00beMHBIX OTHOIIEHUNH. OTHOCUTEIbHAS TIOTHOCTh
ra3zoB. CpeaHsisi MOJIIpHAsi Macca CMECH.

CtpoeHre TBepABIX TeN: KpHUCTAIMYECKWEe U aMmopdHble BemecTtBa. THIbI
KPUCTAINTMYECKUX PEIIETOK: aTOMHAs, MOJICKYJIsipHasi, MOHHAsI, MeTaynueckas. [lonsitue 06
AIIEMEHTApHOU siuelike. Pacuem uucia uomos, cooepicawjuxcs 8 21eMeHmapHou adelxe.
Honnvie paouycel. Onpedenenue Memaniiuiecko2o paouyca. 3aBUCUMOCTb (PU3MUECKUX
CBOICTB BeIlECTBA OT THIA KPUCTAIUIMYECKON pereTku. [I[puunHbl MHOrooOpa3us BEUIECTB.
CoBpeMeHHbIE MPEJCTaBICHUS O CTPOCHUH TBEPJIBIX, KUAKUX U ra3000pa3HbIX BEIIECTB.

JemoncTpanuu. 1. O6pasiibl BEIIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
2. Bosronka nona. 3. Mojaenu Mosiekyl.

1. Kpucramimueckue pemeTKy.

112.  OcHOBHBIEC 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKITUN

Knaccudukamuss XuMUYECKUX pEaKIMi MO PAa3IMYHBIM TPU3HAKAM CpaBHEHUS.
I'omorennple U rereporeHHple peaknuu. Knaccudukamms mo 3Haky TerioBoro sddexra.
OOpatumbie U HeoOpaTUMBbIe peakiuu. KaranuThudeckue M HEKAaTaTUTHYECKUE PEaKIUu.
Peakmuu ¢ n3mMeHenrneM u 6€3 U3MEHEHUS CTETICHU OKUCIICHHS JIEMEHTOB B COCTMHCHUSIX.

DOHepreTuka XWUMHYECKUX peaknuil. TemmoBoil 3(PGeKT XUMHUYECKOW peakiuu.
DHJIOTEPMUYECKUE U AK30TEPMHUUYECKUE PeaklHu. TepMOXUMUYECKHE ypaBHEHHs. TerioTa
oOpa3oBaHus BemlecTBa. 3akoH ['ecca W cieacTBusl W3 HEro. DHeprus cBsizu. [lonamue o
eHympeHHnet snepeuu 1 >HTanbnuu. [lonstue 00 sHTponuu. Bropoil 3aK0H TEpMOAMHAMHUKHU.
®opmyna bombimana. DHeprus ['mG06ca M KpUTEpUU CaMONPOU3BOIBHOCTH XUMHUYECKOMN
pEaKInH.

O6paTtumsble peakuuu. Xumuueckoe paBHoBecue. Koncranrta pasnoBecus. [Ipunnun Jle
[ITatenve. PaBHOBECHBIEC COCTOSIHUS: YCTOMYNBOE, HEYCTOMYMBOE, Oe3paznuyHoe. CMmelieHne
XUMHYECKOTO PaBHOBECHS MO ACHCTBHEM Pa3IUYHBIX ()aKTOPOB: KOHIIEHTPAIIUU PEareHTOB
WM TPOAYKTOB pEaklWH, AABICHUS, TeMmneparypbl. Poiib cmelleHuss paBHOBECHUS B
TEXHOJOTUYECKUX MPOLIECCAX.

CKOpoCTh XMMUUYECKUX PEAKIUH, €€ 3aBUCUMOCTh OT Pa3MYHbIX (DAKTOPOB: MPUPOIBI
pEarupyommx BEIIECTB, KOHUEHTPALMU PEATHPYIOIIMX BEIIECTB, TEMIEPATypPhl, HATWYUS
KaTajau3aTopa, IUIOMIAJN MOBEPXHOCTU PEATHPYIOIIMX BEIIECTB. Peakiuum roMOreHHble U
TETEPOTeHHbIE. Jnemenmapuule peakyuu. Mexanuzm peaxyuu. AKMusupo8aHHvlli KOMNIEKC
(nepexoonoe cocmosanue). 3aKOH NEUCTBYIOIUX Macc. Koncmanma ckopocmu peakyuu, ee



pasmeprocmo. Ckopocmb  peakyuu paoduoakmusHoz2o pacnaoa. Ilepuoo noaypacnaoa.
[IpaBuno Baut-I'odda. Ilondarue o0 sHEpruu akTuBaluu U 00 SHEPreTUYECKOM mpoduie
peakuuu. Vpaeuenue Appenuyca. Karanmzatopel W KaTamus. JHepaus akmusayuu
Kamanusupyemou U HeKamauiusupyemou peaxkyuu. AKTUBHOCTb M  CEJIEKTUBHOCTH
KataimsaTopa. [ omocenHvlti u cemepozennviil kamanus. I omocenHvlll KaTalIn3 B Ta30BOU
¢aze. KaranuTuueckoe OKHCIEHHE YrapHOro ra3a B KOHBEpPTEpAaX BBIXJOMHBIX Ta30B B
aBToMOOWIsIX. Ponb kamanuzamopos 6 npupooe U NPOMBIUAEHHOM NPOU3800CHEe.
Depmenmol Kaxk OuoI02UYeCKUe KAMaiu3amopbi.

JemoncTpanuu. 1. DK30TEpMUYECKHE U SHAOTEPMUUYECKHE XUMUYECKUE PEAKLIUH. 2.
TennoBele SBJICHHS IPU PACTBOPEHWHM CEPHOM KHCIOTBI M aMMHUAYHOM CEIuTphl. 3.
3aBUCHMOCTh CKOPOCTHM PEAaKUU OT MPUPOABI BELIECTB HAa IPUMEpPE B3aUMOJCUCTBUS
pacTBOPOB PA3JIMUHBIX KUCIOT OJIMHAKOBOW KOHUEHTPAIMM C OJMHAKOBBIMH KYCOUYKaMHU
(rpaHynamu) IMHKA U OJJMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB (MarHusl, lIMHKA, JKeJie3a) ¢
pacTBOPOM COJSIHOM KUCIOThHL. 4. B3anMoaelcTBHE pacTBOPOB CEPHOM KHUCIOTBI C
pacTBopaMu THOCYJb(daTa HATpUsd pa3NUYHOW KOHUEHTpalMu U TeMIepaTryphl. 5.
3aBUCHMOCTb MOJIOKEHUS paBHOBeCUS B cucteMe 2702 - Ne04 ot TemnepaTypsl.

JlabopaTopHsle onbIThl. 1. Katanutnueckoe pas3nokeHue nepokcuaa BOAOpoaa.

1.13.  PactBOpHI

CrocoObl  BbIpa)KE€HHS KOJMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas JOJs
pPacTBOPEHHOTrO BemiecTBa (MPOLEHTHAs KOHUEHTPALMUS), MOJAPHAS KOHYEHMPAayusl.
Tumposanue. PactBopeHme Kak (U3NKO-XUMHUUECKUH nporiecc. Kpucmanioeuopamat.

HMucnepcubie cuctembl. Koimouansie pactBopbl. McThHHBIE pacTBOpHI. JucnepcHas
daza u nucnepcuonHas cpena. CycneH3UM W SMYJIbCUU. 301U U Tenu. OnanecieHIus.
Oddext Tunnans. Koarynsuus. Cenumentanus. Cuaepesuc.

Peakuuu B pacTBopax 3J€KTpOJIUTOB. KauecTBEHHbIE peaklIMM HA WOHBI B PAacTBOPE.
KucrnoTHOOCHOBHBIE B3aMMOJIEHCTBUSI B pacTBOpax. AMQoTtepHOCTh. oHHOE Mpou3BeieHNe
Bojbl. Bomoponueiii mokazarens (pH) pactBopa. CunbHbie U ciabbie 31eKTpoauThl. Pacuer
pH pacTBOpoB CHIBHBIX KHCIOT U Imenoded. KOHCTaHTBI AWCCOIMAIUM  CIA0BIX
ANEKTPOIUTOB. C536 KOHCMaHmyl U cmenenu ouccoyuayuu. 3axon pazeedenuss Ocmeanvoa.
Peakiiuu monHoro oomMena. IloyHbIe ¥ COKpallleHHBIC MOHHBIC ypaBHEHUS. [ HAPOIN3 COJICH.
I'maponu3 no KaTHoHy, MO aHUOHY, IO KaTHOHY W O aHMOHY. Peakius cpelabl pacTBOPOB
COJICH: KUCTIOTHAS, IIeJI0UHast M HelTpanbHas. [lonHbIi HeoOpaTuMblil Tuaponu3. [lonyuenue
peakyueu 2uOpoau3a OCHOGHbIX coneu. Ilonamue o0 npomoaumuyeckou meopuu
bpencmeoa—/Jloypu. Ilonamue o meopuu Kuciom u ocHogeanuii Jlvrouca. 3HaueHUE
ruapoin3a B OHMOJOTHYECKMX OOMEHHBIX Tiponeccax. [llpumenenue euopoiruza 6
npomviuiienHocmu.  PaBHOBeCcME€  MEXJy  HACBIIIEHHBIM PacTBOPOM H  OCAJKOM.
IIpousBenenue pacTBOPUMOCTH.

JMemoncTpanuu. 1. OnpeneneHue KUCIOTHOCTH CPEJIbl MPU MOMOIIM UHIUKATOPOB. 2.
Dddexr Tungans. 3. OOpa3zoBaHNe KOMIUICKCHBIX COCTMHCHUI TIEPEXOTHBIX METAIIOB.

JladopaTopHble onbIThl. 1. Peakiuu moHHOTrOo OoOMeHa. 2. CBOWMCTBA KOJUTOMIHBIX
pactBopoB. 3. ['maponus coneu. 4. [lorydeHre u CBOMCTBAa KOMILUIEKCHBIX COCIMHECHUH.

114.  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEaKInH. Tuns
OKHCJIMTETbHO-BOCCTAHOBUTENBHBIX peakinil. OKUCICHUE U BOCCTaHOBIEHUE. OKUCIUTENN
U BOCCTAaHOBHUTENU. METOJ 3JIEKTPOHHOIO M 3JEKTPOHHOMOHHOro OanaHca. IloBeneHue
BEIIECTB B cpenax C pasHbiM 3HadeHuem pH. IlepmaHraHar kamusi Kak OKHMCIUTEb.
OKuCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKLIUH B MIPUPOAE, IMTPOU3BOACTBEHHBIX MPOLIECCAX U
KU3ZHENEATEIbHOCTH OPTaHU3MOB.

lanpBaHMueckuit 35ieMeHT (Ha mpumepe daeMenTta Jlanuais). XuMU4ecKue UCTOUHUKH



TOKa: raJJbBAHUYECKHUE DJIEMEHTBI, aKKYMYJSTOPhl U TOIUIUBHBIC dJIEMEHThl. Popma 3anucu
Xumuyeckoeo ucmodnuka moxa. Cmanoapmusiii 6000p0OHbLL 31eKkmpod. CmanoapmHuulii
NEeKMPOOHbIl nomenyuan cucmemvl. llowsamue 00 s1eKmpoosudxCcyuleli cuie peaxyuu.
DNEKTPOXUMUYECKUN PsSJl HANPsOKEHUM (aKTUBHOCTH) METaUIOB  (Psil CTaHJIapTHBIX
ANEKTPOAHBIX OTEHLIUANIOB). Hanpaenenue okuciumenbHo80CCmMano8UmMenbHblx peaKyull.

DNEKTPOJIU3 PacIulaBOB M BOJHBIX PACTBOPOB BJEKTPOJMUTOB (KHUCIOT, IIEJIOYEH U
cosieit). 3axomuwl snexkmpoauza. llpakTuueckoe NMPUMEHEHUE DJICKTPOJW3a ISl MOJydeHUs
IIEJI0YHBIX, IEI0YHO3EMENIbHBIX METAJIIOB U aTIOMUHUSL.

Koppo3us meTamioB: cnocoObl 3alUTHl METAIIIOB OT KOPPO3UH.

JemoncTpanuu. B3aumopeicTBue MepMaHTaHaTa Kaius ¢ CyJIb(pUTOM HaTpus B
pa3HbBIX cpeaax.

1.2. OCHOBBI HEOPTraHUYECKOH XUMUH

121.  Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COCTMHEHUIN

Baxxneiinme kinaccel HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI METAJUIBI U HEMETAJIIBI M UX
noyioxxenue B Ilepumonmuueckoit cucreme. Knaccudukamuss ¥ HOMEHKIATypa CIOXKHBIX
HEOPTraHUYECKUX COSJIMHEHUI: OKCUOB, TUIPOKCUJIOB, KUCIIOT U coyiel. ['eneTnueckas cBsizb
MEXy KJIacCaMU HEOPTaHUYECKUX coennHeHuH. nenTudukaims HeopraHn4ecKux BEIIeCTB
Y MOHOB.

Kommiexcupie coenuHenus. CocTaB KOMILIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTellb,
nurauael. Koopaunanmonnoe uncino. HoMeHkIaTypa KOMIUIEKCHBIX COSTMHEHHM. 3HAUeHNE
KOMIUIEKCHBIX coeuHeHH M. [ToHsATHE 0 KOOPIMHAITMOHHON XUMUH.

1.2.2. Hemeramiel

Bonopon. Ilonyuenue, puznyeckue U XUMHUYECKHE CBOWCTBA (peaKIMK C METaJUIaMH U
HEMeTaJJIaMU, BOCCTAHOBJICHHE OKCHUJIOB U couieid). ['unpuasl. TOIITMBHBIE 3JIEMEHTHI.

INamorensr. OOmIass XapakTEepHCTHUKA AJIEMEHTOB TJaBHOW mnoarpymnmbsl VII rpynmbl.
®duznyeckre CBOWCTBA MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH M3MEHEHHsI OKHCIUTEIIbHON
AKTUBHOCTU TaJIOTEHOB B COOTBETCTBUM C MX TMOJIO)KEHHEM B TMEPUOJUYECKON Tabiule.
[lopsmok BBITECHEHHUS TaJOT€HOB M3 PACTBOPOB TAJIOTCHHUJIOB. XJIOp — TMOJyYEHHE B
POMBIIIEHHOCTH U JIA0OPATOPHH, PEAKIIMU C METaJUIAMH U HeMeTaiiaMu. B3aumopeiicteue
XJIOpa ¢ BOJIOW M pACTBOpaMH IeNouei. []enHot mexanusm peakyuu 3aumooeiucmsusi Xiopa
¢ gooopooom. Obe3zzapadxcusanue numvegol 800bl X10pom. XpaneHue U MpaHCnopmuposKa
xnopa. KucnopomHble COeMUMHEHHUs XJopa. [ MMOXJIIOPUTHI, XJIOpaThl U MEPXJIOpaThl Kak
TUnu4HbIe oKkucauTenn. OcobeHHocT xumMuu Gropa, 6poma u noaa. Kauecrsennas peakuus
Ha uoj. ['amoreHoBoIOpO/Ibl — MOJYyYEHHE, KUCIOTHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA.
X10poBoopoI. ['amoreHoBo1OpoAHbIE KUCIOTHl U UX coyid. CoJsiHasi KUCIOTa U €€ COJIH.
KauecTBeHHbIE peakMy Ha TaJOre€HUJ-UOHBI. [[pUMEHEeHHe TajoreHOB M UX BaXKHEHIIUX
COCIMHEHU.

DneMeHThl TOATPYMIBI Kucjaopoma. OOmas XapakTepUCTHKA JJIEMEHTOB TJIABHOU
noarpynnsl VI rpynmel. @uszndeckue cBOMCTBAa MpOCThIX BemiecTB. O30H Kak ajioTpOITHAas
Moaudukamus kuciopona. Ilomydenue o30Ha. O30mHamopsi. O30H KaK OKHUCIUTEINb.
[lo3uTuBHAsE U HeratuBHasi POJb 030HA B OKpYKawolled cpene. Bzaumodeticmsue o30Ha ¢
ankenamu. CpaBHEHHE CBOMCTB 030Ha M Kucjopoga. Boma um mepokcua BOIOpOJa Kak
BOJIOPOJIHBIE COEMHEHUsI KHCIOpojJa — cpaBHEeHHE cBoMCTB. I[lepokcua Bomopoga Kak
OKUCIUTEIb W BoOccTaHOBUTENb. llepokcuansl meTamwioB. [lonamue 06 opeaHuyeckux
nepoxcuoax. Cepa. Annotponusi cepbl. DU3MYECKHE U XHUMHUYECKHE CBOWCTBA CEPbI
(B3aumomeiicTBUE C MeTajulaMu, KHUCJIOpPOJOM, BOJOPOJOM, PAaCTBOpAMH IIEJIOYEH,
KHCJIOTAMHU-OKUCIUTENsIMU). B3aumosielicTBrue cepbl ¢ CylIb(PUTOM HATpusi ¢ 0Opa3oBaHUEM
tuocynbdara Hatpus. CepoBOJOPOJ — IMOIYyYEHHUE, KHUCJIOTHBIE U BOCCTAHOBUTEIIbHBIC
ceoiictBa. Cynbuasl. Jucyrvgpan. Ilonamue o noaucynrvguoax. CepHUCTBIM Tra3 Kak



KUCIOTHBIA OKcHA. OKHUCIUTENbHBIE M BOCCTAaHOBUTENIBbHBIE CBOMCTBA CEPHUCTOrO rasa.
[lonyyeHue cepHUCTOrO ra3a B IPpOMBIIUIEHHOCTH U JabopaTopuu. CepHUCTast KUCIOTA U €€
conu. Cepublii aurugapui. CepHas kucinota. CBoicTBa KOHIIEHTPUPOBAHHOM U pa30aBI€HHON
CEpHOM KHUCIIOTHI. /[eMCTBHME KOHLIEHTPUPOBAHHOMW CEPHOM KHCJIOTHI HA caxap, METaJllbl,
HeMeTaibl, cyiabpuabl. Tepmuyeckas yCTOWYMBOCTH Ccyib(paToB. Kpucmaniozuopamol
cynvpamos memannos. KauecTBeHHasi peakiysi Ha CEPHYIO KUCIIOTY U €€ COJIH.

DneMeHThl TOATPYNIEI a30Ta. OO0IIas XapaKTepUCTHUKA SJIEMEHTOB IJIaBHOW MOATPYTIIIBI
V rpynnsl. @u3nyeckre CBOMCTBA IIPOCTHIX BEILIECTB.

A3or m ero coeguHeHus. CTpOoeHHME MOJIEKYJbl a30Ta. PU3HMUECKHE U XUMUYECKHUE
cBoiicTBa a3zora. [lomydyeHne a3oTa B IpOMBIIUIEHHOCTH U J1aboparopun. Hutpuasl. AMMmuax
— €ro mnojilyueHue, (Ppuznueckue U XUMHUeCKHue cBOMCTBA. OCHOBHBIE CBOMCTBA BOIHBIX
pacTBOpOB aMMMaka. AMMHAK Kak BOCCTaHOBHUTENb. Bzaumooeiicmeue ammuaxka ¢
akmusHvimMu memaniamu. Amuo nampus, e2o ceovcmsea. Conu ammonus. [loBenenue cosnei
aMMOHUSI Ipy HarpeBaHuu. KauecTBeHHas peakiius Ha MOH aMmMoHUs. [IpuMeHenne ammuaka.
Oxkcuapl a3oTa, ux noiaydenue u cBorctBa. Okcua azota (I). Okucnenue okcuna azota (I1)
kucioposioM. Jlumepuzarus okcuna azora (IV). Azotucras kucioTa u ee coiau. Hutpursl kak
OKHUCJIUTEN U BOCCTAHOBUTEIU. A30THAsI KUCJIOTAa — (U3HYECKUE U XUMUYECKUE CBOWCTBA,
noJiydeHue. A30THasl KMCJIOTa KaK OKUCIUTENb (OTHOILIEHHWE a30THOM KUCIOTHI K METalllaM U
HeMeTaiaM). 3aBUCUMOCTb MPOJYKTa BOCCTAHOBJICHHS a30THOW KHCIIOTHI OT aKTUBHOCTH
MeTalyla M KOHLEHTpAluu KUCHOThl. [lowamue o kamuone numpouus. OcobeHHOCmb
83AUMOOEUCMBU MASHUS U Map2aHya ¢ pazdasieHHou azomuou xkuciomou. Hutpatsl, ux
duznueckre W XHMHYECKHE CBOWCTBA (OKUCIHMTENbHBIE CBOMCTBA M TepMHUYECKas
YCTOWYUBOCTH), MIPUMEHEHHUE.

docdop u ero coequnenus. Amnorponus Gocdopa. Ousnueckue crorcTsa Gocdopa.
XuMuueckue cBoiicTBa (dochopa (peakiuu C KUCIOPOAOM, TajoreHaMHu, MeTaJlIaMH,
CJIOHBIMH BEIIECTBAMHU- OKUCITUTENAMH, 1menodyamu). [lonydyenue u npumenenue dpocdopa.
Xnopuowr ¢pocghopa. ®Dochun. Dochunpl. Dochopubeiii anruapun. OprtodochopHas u
MeTtadochopHas KUCIOTHI U UX cou. KauecTBeHHas peakuus Ha opTodocdartsl. Paznoxenue
oprodochopHoit kucnotsl. [Ipumenenue GocopHOi KUCIOTHI U ee coneil. buomornyeckas
poib docdaroB. [upopocpopuas kucroma u nupogpocghamer. Okcuod gocgopa (1),
gocdopuctas kucioTa u ee coiu. PochopHOBATUCTAS KUCIOTA U €€ COJIH.

[Moarpynma yriepoma. OO1miasi XxapakTepuCTUKa 3JIEMEHTOB TiaBHOW moarpymmbl [V
TPYIIIIbIL.

VYrnepon. Annorponus yriaepona. CpaBHEHHUE CTPOSHUSI U CBOMCTB rpaduTa U anMasa.
dymiepeH Kak HOBas MOJIGKyJsipHas ¢opMa yriepoaa. YTojib: XUMHUYECKHE CBOMCTBA,
noiiyueHne u mupuMmeHeHue yria. KapOuasl. ['maponm3 kapOuma kampliusg W KapoOwma
amroMuaus. KapOuabl mepexoaHbIX METAUIOB (Kee3a, XpoMa M Ap.) KaK CBEPXIPOYHbIC
Marepualbl. CUHTE3-ra3 KaKk OCHOBA COBPEMEHHOW MPOMBINIIEHHOCTU. OKCUABI yriaepoa.
OnekmpoHHoe cmpoeHue MONeKYIbl Yy2apHo20 2a3a. YTroilb W YrapHbli ra3 Kak
BOCCTAHOBUTENH. Peakuusi yrapHoro rasza c pacmuiaBamu mieioudeid. CuHTe3 (popMuaTOB.
OO6pa3oBaHue yrapHoro ra3za Opv HEMOJHOM CropaHuu yris. buonorudeckoe nenictBue
yrapHoro rasza. llosyuyeHne u nmpuMeHEHue yrapHOro rasa. YTJIEKHCIBIA Ia3: MOJyYEHHE,
XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBUE YTJICKHCIIOrO ra3a ¢ BOJAOM, IIEJI0YaMHU, MarHUEM,
MEPOKCUIAMHU METAIUIOB). DNeKMPOHHOE CMpOeHUe YeleKUcI020 2a3d. YTojbHas KUCIO0Ta U
ee conu. KapOoHatel u rugpokapOOHaThl: UX MOBEJeHHE NpU HarpeBanuu. KauecTtBenHas
peakuus Ha KapOOHaT-MOH. Haxoodwcoenue rkapbonamoe macHus U Kaibyus 6 Npupooe.
KOpAnnsl, Hcemyye, U38eCmHIKU (U36eCMKO8ble 20pbl, KAPCMOosble neujepol, CmaiaKmumsl u
cmanazmumat).

Kpemunit. @usnyeckue MU XUMHYECKHE CBOWCTBA KpeMHMs. Peakuum ¢  yriew,



KHCIIOPOAOM, XJIOPOM, MAarHueM, pacTBOpaMH Lienoyei, cepoBopopogoMm. Cunan —
BOJOPOJIHOE coequHeHne KpeMuus. Cunuuuasl. [lonydyenne u npumenenue kpemuus. Okcun
kpemuus (IV), ero ctpoenue, pusznueckue U XMMUYECKUE CBOMCTBA, 3HAUYCHUE B IPUPOJIEC U
npumeHeHue. KpemHHeBble KHUCIOTBI M WX coid. ['maponu3 cunmkaTtoB. CHIMKaTHbBIE
MUHEpaJbl — OCHOBA 3€MHOM KOPbI. AJIFOMOCHJIUKATBHI.

bop. Oxcuo 6opa. bopnaa kucnoma u ee conu. bypa. Booopoonwie coeounenusn oopa
— oopanwt. Ilpumenenue coeounenuii oopa.

brnaroponueie (uHepTHbie) Ta3bl. OOmas XapaKTEpPUCTHUKA JJIEMEHTOB TJIaBHOMU
noarpynmns! VIII rpynnsl. OcoOeHHOCTH XUMHUYECKUX CBOMCTB. IIpuMeHneHue 01aropoiHbIX
ra3os.

Jemonctpanuu. 1. l'openne Bogopona. 2. [lonmyyenue xyopa (ombIT B mpooupke). 3.
OxucnuTenbHble CBOMCTBA pacTBOpa runoxiopura Hatpus. 4. OnbITl ¢ OpOMHOM BOJOM. 5.
IInaBnenue cepwl. 6. ['openue cepsl B kucioponae. 7. B3aumopencTBue xenesza ¢ cepou. 8.
I'openue cepoBogopoaa. 9. Ocaxnenue cynbpunos. 10. CpoiictBa cepHucrtoro raza. 11.
JleficTBHEe KOHLICHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha MeIp M caxaposy. 12. PactBopenue
ammuaka B Bojie. 13. OcHoBHbIE CBOKMCTBa pacTBopa amMmuaka. 14. Karanutuueckoe
okucienre ammuaka. 15. [lonydyenune oxcuna asora (II) u ero oxucnenue Ha Bo3ayxe. 16.
JleiicTBue a30THOM KUCIOTH HA Meab. 17. ['openue gocdopa B kucnopoze. 18. [Ipespamienue
kpacHoro (¢ocdopa B Oenbiii 1 ero ceeueHue B TeMHore. 19. Baumopeiicteue pochopHoro
anrunpuaa c¢ Bogou. 20. OOpasusl rpadura, anmasa, kpemuus. 21. 'openue yrapHoro rasa.
22. TymeHue njaaMeHH YIJIEKUCIBIM ra3oM. 23. Pa3noxeHue MpaMopa.

JlaGoparopublie onbIThl. 1. [TonydyeHue xjiopa u uzydeHue ero cBorMcTB. 2. CBOMCTBA
xJopcoaepxkamux otdenuBareneit. 3. CpoiictBa Opoma, moma u ux cojieil. 4. Uzyuyenue
CBOICTB CEpPHOM KUCIIOTHI U €€ coJieil. 5. MI3yueHne CBOMCTB BOJHOTO pacTBOpa amMMHaka. 6.
CroiicTBa coseit ammonus. 7. KadecTBeHHas peakiusi Ha KapOoHaT-uoH. 8. McmbeiTaHue
pacTBopa cHUJIMKaTa HATpus HHAUKATOpoM. 9. O3HakomieHHe ¢ oOpaslamMH MPUPOJIHBIX
CUJIMKATOB.

1.2.3. Mertamisl

OO6mmit 0030p »1MeMEHTOB — MeTauioB. CBOWCTBa MPOCTHIX BEHICCTB-METAILIOB.
DJIEKTPOXUMUYECKUIN PSSl HANPSOKEHUH MeTauioB. MeTauIM4ecKUe KpUCTaUTMYECKue
pemerku. CrutaBel. XapakTepucThKa HauOoyiee W3BECTHBIX CIulaBoB. [lomyuenue wu
IPUMEHEHHE METAILIOB.

lenounbie metamel. OOmas XapakTEpPUCTHKA AJIEMEHTOB TJIaBHOW moArpymmbl [
rpynmbl. CBOICTBA IIETOYHBIX METAJUIOB. Pacrno3HaBaHHe KATUOHOB JIUTUS, HATPUS U KaJUA.
Harpwit n kanuii — npeacTaBUTENN ETOYHBIX METAJUIOB. XapaKTEPHbIEC PEAKLIINY HATPHUS U
kanus. [loaydeHne IEnoYHbIX MeTauioB. OKCUABl U TEPOKCUIbl HATPUA U KaJusl.
Coenunennst Hatpust ¥ Kanusi. Conu HaATpWisl, Kajausl, UX 3HAYEHUE B NPUPOJE U KU3HU
yenoBeka. Co/a v eIKUi HaTp — Ba)KHEUIINE COCTMHEHUS HATPHUSL.

bepunnuii, marauii, menoyHo3eMeNbHble MeTaiUTbl. O0I11ast XapaKTepUCTHKA SJIEMEHTOB
raBHod mnoarpynnel Il rpynnel. bepwiunii, MarHui, MIETOYHO3EMEIBHBIE METAJLIbL.
AmdporepHOCTh OKCHAa W rTUApokcuaa Oepwumms. Okpacka IUTAaMEHH — COJISIMH
IEJI0YHO3EMENbHBIX METAJIJIOB. MarHuil u Kanpluid, UX o0lIas XapakTepuCcTUKa Ha OCHOBE
nojioxkeHus B Ilepuonnueckoi cucrteme sinemenToB J[. M. MenaeneeBa u CTpo€HUsI aTOMOB.
[lonyuenue, puznueckue M XUMHUUYECKHUE CBOWCTBA, MPUMEHEHHWE MArHMs, KajdblUsi U UX
coequHeHur. ConM MarHusT M KajblUs, WX 3HAYEHHWE B INPUPOAEC U KU3HU YEJIOBEKa.
XKecTkoCTh BOABI U CLIOCOOBI €€ yCTPAaHECHUS.

Amomunuii. PacpocTpaHeHHOCTh B IpUpoJie, PU3nueckue U XMMUYECKHUE CBOICTBA
(OTHOIIEHUE K KHUCIOpPOIY, TalloreHaM, pacTBOpaM KHUCJIOT U UIEJIOYeH, alIOMOTEPMUs).
[IpousBoactBo amtomunus. [Ipumenenue amoMuHuss. AMQOTEPHOCTh OKCUA U TUIPOKCUIA



amomunus. Conu amomunus. [lonHoe pasnoxeHue BOJOM cojiel altOMUHHS CO CIaObIMU
JIBYXOCHOBHBIMHU KHCIIOTaMU. AJIIOMUHATHI B TBEPAOM BHUJE U B pactBope. KomruiekcHbie
COEMHEHUS ATTFOMUHMUSL.

Ono6o u ceuney. Puzuyeckue u xumuuecKue ceoiucmea (peaKkyuu ¢ Kuciopooom,
kucaomamu), npumenenue. Coau onoesa (II) u ceunya (I1). Céunyoewviii akKKymyaamop.

Mertamnel mo6ouHblx noarpynmn. OOmias XapaKTepUCTHKa MNEPEXOIHBIX METAIIOB
|I—VIII rpynn. Oco6eHHOCTH CTPOEHUS aTOMOB MEPEXOAHBIX MeTAII0B. O01IMe pusznyeckue
U XMMHUYECKHUE CBOWCTBA. [[puMeHeHrne MeTaios.

Xpom. Dusnyeckue CBOWCTBA Xpoma. XUMUYECKHE CBOWCTBA Xpoma (OTHOIIEHHE K
BOJITHOMY Tapy, KUCIOPOY, XJIOPY, pacTBopaM kucior). [lonyueHne u npuMeHeHue Xpoma.
Coenunenuns xpoma. I3MeHeHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX U KUCJIOTHO-OCHOBHBIX
CBOMCTB OKCHUJIOB M THAPOKCHUIOB XpOMa C POCTOM CTENEHU OKHUCIeHUs. AmpoTepHbIe
cBoiicTBa okcuna u ruapokcuga xpoma (III). Oxucnenue coneir xpoma (III) B xpomaTtsi.
B3anMHbIe TIEpexobl XpOMATOB U TUXPOMATOB. XPOMAThl U JIUXPOMATHl KaK OKUCIIUTEIIH.
Tonnoe pasnosxcenue eoooui coneti xpoma (1) co crabvimu 08yxocnosuvimu Kucromamu.
Komnnexcnvle coedunenus xpoma.

Mapranen. ®Puszndeckue CBOWCTBA MapraHua. XHMHUYECKHME CBOMCTBAa MapraHiia
(OoTHOIIEHUE K KUCIIOPOY, XJIOPY, pacTBOpaM KucioT). [lonyueHnue u npuMeHeHe MapraHiia.
Oxcua mapranma (IV) kak okucnutens u katanu3atop. [lepManranaT kaiaus Kak OKUCITUTENb.
Oxcuo u euopoxcuo mapeanya (I1): nonyuenue u ceoticmea. Coeounenusi mapeanya (111).
Manea- nam (V1) kanus u maneanam (V) kanus, ux nonyuenue.

XKenezo. Haxoxnenwe B mnpupoie. 3HAYECHHE Kejae3a [Js OpraHrM3Ma 4esIOBEKa.
dusnuecKkue CBOMCTBA Kejne3a. XHUMHUYECKHE CBOMCTBAa keie3a (B3aMMOJAEHCTBHE C
KHACJIOPOJIOM, XJIOPOM, CEpOH, yrieM, BOJOW, KHUCIOTaMH, pacTBopamu coseil). CruiaBbl
xenesa ¢ yruepogom. Ilonydyenue u npumenenue xeneza. Coequnenus xene3za. CpaBHEHUE
KHCJIOTHO-OCHOBHBIX M OKHUCIIUTEIIbHOBOCCTAHOBUTEIBHBIX CBOMCTB ruApokcuaa xkemnesa (1)
u rugapokcuna skeneza (III). Comu xeneza (II) u xenesa (I1I). Metonbl nmepeBona comei
xene3a (I1) B conmu xenesa (I11) m o6paTtHO. [TonHOE pasnoxenue Boaoit comneii xenesa (I11) co
c1abbIMH IBYXOCHOBHBIMH KHclIoTaMH. OKHUCIHTENIbHBIE CBOMCTBA coennHeHut xemnesa (I11)
B pEaKkUusAX C BOCCTAHOBUTENSMH (MOIMIOM, CEPOBOJOPOJIOM M Meapto). L[lnaHunnbie
KOMIUIEKCHI Jkene3a. KauectBeHHble peakiuu Ha voHbl kene3a (II) u (II1). @eppumel, ux
noayyeHue u npumeHenue.

Menps. Haxoxnaenue B mpupone. buosiorndeckass poib. OPU3NUYECKUE U XUMHYECKHE
CBOMCTBa (B3aUMOJICCTBUE C KHCJIOPOJOM, XJIOPOM, CEpOM, KHCIOTaMHU-OKHUCIUTEISIMH,
xsopugom xeneza (II)). Bzaumoodeticmeue medu ¢ KOHYEHMPUPOBAHHBIMU CONAHOU,
OPOMOBOOOPOOHOU U UO00B000OPOOHOU Kuciomamu 6e3 docmyna 6o3dyxa. llomyuenue u
npumenenne meau. Oxcun u ruapokcun meau (II). Comu menu (II). Mennbiii kynopoc.
Amvmuakatel Meau (I) u memu (II). Ilomyuenuwe okcupa meau (I) BoccTaHOBIEHUEM
ruapokcuaa meau (I1) rimrokozoit. Ilonyuenue xinopuaa u noguna meau (I).

CepeOpo. Pusnueckrue U XUMUYECKHE CBOMCTBA (B3aMMO/ICICTBHUE C CEPOBOAOPOAOM B
MPUCYTCTBUM KHUCIOPOJA, KUCIOTaMU-OKUCIuTeNsiMU). OcaxkaeHne oxcuaa cepebpa mpu
JICHCTBUY IIETIOYN HA CONU cepedpa. AMMHaKaThl cepebpa kak okucnurenn. KauecrBeHHas
peakiusi Ha uoHbI cepedpa. [Ipumenenue cepedpa.

3010T0. PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aMMOICICTBUE C XJIOPOM, «IAPCKOU
BOJIKOI»). 3osi0TOXJIOpOoBOAOpoaHas kucioTa. ['mapokcun 3omota (II1). Kommnekcs 30510Ta.
CriocoObl BIICICHHUS 30J10Ta U3 30JI0TOHOCHOM MOpoabl. [I[pumenenune 300ta.

[uuk. @Pusznueckue MU XUMHUYECKUE CBOWCTBA (B3aMMOJICMCTBHE C TajOreHaMH,
KHCJIOPOJIOM, CEpOi, BOJOM, pacTBOpaMu KUCIOT U mienoueit). [lonydyenue u npuMeHeHue
MHKa. AM(OTEpHOCTh OKCHUIa U TUIPOKCHIA ITUHKA. BaxkHelue conu 1uHKa.



Pmymso. @u3uueckue u xumuueckue (63aumooeiicmeue ¢ KUCAOPOOOM, cepoil,
X70pom, Kuciomamu-okucaumenamu) ceoicmea. Ilonyuenue u npumenenue pmymu.
Amanveamot — cnaaevl pmymu ¢ memaniamu. Oxcuo pmymu (I1), e2o nonyuenue. Xnopuo
u uoouo pmymu (I).

Hemoncrpamuu. 1. Komneknua meramwioB. 2. Komiekuwss mMuHepanoB u pya. 3.
Komnexuus «Kene3zo u ero cmiasei». 4. OKpaliuBaHHe IUIAMEHU COJIIMU IIEJIIOYHBIX U
LIEJI0YHO3EMENBHBIX METAUIOB. 5. B3aumopencTtsue HaTtpus ¢ BoAoul. 6. B3zaumoneiictBue
Kanbuusa ¢ Bomou. 7. Komnexkuuss «Amomunuid». 8. IlmaBnenue amtomuHus. 9.
B3anmopeiictBue anroMuHus co mennodsto. 10. Amromorepmus. 11. Bzaumopeiicterue xpoma ¢
COJITHOM KucjoTtoi Oe3 moctynma Bosnyxa. 12. Ocaxnenue rugpokcuna xpoma (III) u
OKHCJICHUE €ro MEepOKCUIoM Boaopona. 13. Paznoxenue puxpomara ammoHud. 4.
Pa3znoxkenne mepokcua BOAOpoja IMOJ JIEUCTBHEM AWOKcuaa mapranma. 15. OcaxaeHue
ruapokcua xxenesa (1) u okucienue ero Ha Bo3ayxe. 16. Beinenenue cepebpa us ero cosiei
JIEMCTBUEM MEIH.

JlabopaTopHblie onbIThl. 1. OkxpammBaHue IUTAMEHU COCIUHCHHUSIMU IIETOYHBIX
MeTtamioB. 2. O3HaKOMJIEHHWE C MUHEpajlaMu M BaXXHEHITUMU COCAUHEHUSMU IIETOYHBIX
MeTtaiyioB. 3. CBOWCTBA COCIMHEHUN IIEIOYHBIX MeTaioB. 4. OKpacka IUIAMEHU COJSIMU
IIEJIOYHO3EMENBHBIX MeTawIoB. 14. CBoicTBa Maruusg M ero coeguHeHui. 15. CBoiicTBa
coequHeHni Kaiaplusa. 16. JKectkocter Boawl. 17. CsoiictBa amromunuda. 18. CsoiicTBa
coequaenuii amomunus. 19. Ceoticmea onosa, ceunya u ux coedunenuti. 20. CBOUCTBA
coeauHeHui xpoma. 21. CBolicTBa Maprasiia u ero coeauHenuil. 22. M3yuenne MUHEpaJIoB
kene3a. 23. CoiicTBa xeinesa. 24. CBolicTBa Meau, €€ CIIaBOB M coeanHeHni. 25. CBolicTBa
UHKa U €r0 COEIMHEHHI.

1.3. OCHOBBI OPraHUYeCcKON XUMHH

131.  OcCHOBHBbIE OHATHS OPTaHUYECKON XUMUHU

[losiBieHWE W pa3BUTHE OpPraHUYECKOW XMMHUM Kak Hayku. [Ipeamer u 3amauu
OpPraHUYECKON XMMHUHU. MECTO M 3HAYEHHE OPraHMYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX
HayK. B3auMoCBSI3b HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB.

Oco0eHHOCTH OpraHMyYecKkux BemecTB. [IpUunMHBI MHOTO00pa3usi OPraHUYECKUX
BemecTB. OpraHnyecKkue BEIIECTBA B MPUPOAE. YTIEPOAHBIM CKEJIET OpPraHu4ecKOou
MOJIEKYJIbI, ~€r0  THIbl:  [HUKJIHYECKHe, alnukiandeckue. KapOouuknuueckue U
reTepOIMKINYECKUEe CcKeneThl. KpaTHOCTh XUMHYECKOW CBA3U (BUABI CBA3EH B MOJIEKYJIaxX
OpraHWYECKUX BEILECTB: OJAMHAPHBIE, ABONHBIE, TPOWHbIC). V3MeHeHue sHepruu cBs3ei
MEXJIY aTroOMamMu yriiepoja MNpU YBEIWYEHUM KpPAaTHOCTH CBA3U. HacelmeHHsle u
HEHACBIIIEHHbIE COCIMHEHHUS.

DNEeKTPOHHOE CTPOECHUE U XUMHUUYECKHUE CBSA3M aToMa yriepoja. [ uopuauzamus aTOMHbIX
opOuTareii, ee TUIIBI Ul OPraHUYECKHMX coequHeHuit: 3p3, $p?, $p. ObpaszoBanue curma- u
NHU-CBSI3€M B MOJIEKyJaX OpraHudecKux coeauHeHuil. [IpocTpaHCTBEHHOE CTPOEHUE
OPTaHUYECKUX COCTMHCHUU.

XHUMUYECKOE CTPOCHUE KaK MOPSAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJIGHTHOCTU. (OCHOBHBIE TMOJOXEHUS TEOPUM XHMHUYECKOIO CTPOEHUS OPraHU4YeCKUX
coequHeHuit A. M. bytiepoBa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUS
Monekyd. CtpykrypHas popmyna. M3omepust u uzomepsl. CTpyKTypHasi U IpOCTPaHCTBEHHAs
n3omepud. Mzomepuss yraepoaHoro ckenera. WM3omepus mnonoxenus. MexknaccoBas
n3omepud. Buabel npoctpaHcTBEeHHONW n3oMepuu. Onrrueckast u3oMepus. ACUMMETPUUYECKUN
atoM yriepoaa. ONTHYECKUE AHTUIOABL. XUPAJIbHOCTb. XHPAIbHBIE W aXUPaJIbHBIE
MoseKkyibl. ['eomeTpudeckast u3oMepus (yuc-, TpaHC-U30MEPHS).

DusuKko-xumuuecKkue Memoobl UCCAE008AHUA  CMPOEHUA U  PEAKUUOHHOU
cnocoonocmu Op2aHUYECKUX CcoeOuHeHull. Cnexmpockonus AMP,



Mmacc-cnekmpomempus, UHQPAKPACHas CREKMPOCKONUAL.

DJEKTPOHHOE CTPOCHUE OPraHWYECKUX BELIECTB. B3anMHOE BIMSIHME aTOMOB U TPYIII
aTOMOB. DJNEeKTpoHHbIE 3P PexThl. UHAYKTUBHBIN U Me3oMepHbIi 3QdekTsl. [IpeacraBienue
O pe30HaHce.

Knaccudukanuss oprannyeckux BemecTB. (OCHOBHBIE KIJIACChl  OPraHUYECKUX
coenuHeHud. IlpuHIMOBL KIaccupUKauMu OpraHuYeckux coenuHeHuil. I[lonstue o
¢ynkumoHanbHo  rpynme.  Krnaccudukauuss ~— OpraHMYecKuMX — COEJUHEHUH 10
¢yHKUMOHANIBHBIM  rpynmnaM. ['omonorusa. Tomonoru. ['oMmonorumyeckas pa3HOCTb.
I'omonorunueckue psasl.

Homenknatypa opranuueckux BemiecTB. MexayHapoaHas (cucTeMaTHuecKasi)
HOMEHKJIaTypa OPraHUYECKHX BEIIECTB U MPUHLIUIBI 00pa30BaHMs Ha3BaHUN OPraHUYECKUX
coenuHeHu. PanimonanbHass HOMEHKIATypa.

Knaccuduxkanus u ocobeHHOCTH opraHudeckux peakiuii. CnocoOsl 3anuceil peakuuii B
opraHnyecko xumuu. C(Cxema M ypaBHEHHE. YCIOBUA IPOBEIACHUS  PEaKIUi.
Krnaccudukanus peakiuuii opraHM4eCKUX BEIIECTB [0 CTPYKTYPHOMY IPU3HAKY: 3aMEIlleH e,
IPUCOEIMHEHUE, OTIIETUICHUE. PeakiinoHHbIe HEHTPHI. [IepBOHaYanbHbIE TOHATHS O TUIIAX U
MEXaHU3Max OpPraHUYECKUX peakuuil. ['OMOJUTHYECKMI W TeTepONMTHYECKUN pa3phiB
KOBaJICHTHOW XMMHUYECKOU CcBsi3u. CBOOOIHOPAANKATIBHBIN U HOHHBIM MEXaHU3MbI PEaKIIHH.
[TonsiTe 0 cBOOOIHOM pajuKaie, Hykieodue, neKkTpoduie, KapoOoKaTHOHE U KapOaHHUOHE.
O603HaueHNEe NOHHBIX PEAKIIMM B OpraHn4ecKoil XuMuu. OKUCIUTENbHOBOCCTAHOBUTEBHBIC
peakuud B OpraHuyeckod Xumuu. MneHtudukanus OpraHMYECKUX COCIUHEHHM.
I'eneTnyeckas cBA3b MEXKY KJIACCAMU OPraHUYECKUX COCIUHEHUN.

JdemoncTpanuu. Mozenu opraHu4ecKuX MOJIEKYII.

1.3.2. YraeBogopoasl

AnkaHbpl. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBl METaHa.
3p3-I'ubpuausanus opOuTanel aToMoB yriiepoza. I oMoornueckuii psajg u odmas Gpopmyna
ankaHoB. CucrteMaTnueckass HOMEHKJIATypa ajJKaHOB U paaukanoB. M3oMepus yriiepogHoro
ckelera ankaHoB. [louamue o Konpopmayusx. DuU3NUECKHE CBOWCTBA AJIKAHOB.
3aKOHOMEPHOCTH H3MEHEHUS (U3UYECKHX CBOWCTB. XHUMHUYECKHE CBOWCTBAa aJKAaHOB:
rajoreHupoBaHNWE, HUTPOBAHUE, NIETUIPUPOBAHUE, TEPMUUYECKOE PAa3JIOKEHUE (IUPOJIN3),
rOpeHUEe KaKk OJMH M3 OCHOBHBIX HMCTOYHHUKOB TE€IIa B MPOMBINUICHHOCTH H OBITY,
KaTaJIUTUIECKOE OKHUCIIEHUE, KPEKUHT KaK CIOCOObI MOTyYeHUs BaAKHEUIITUX COSIUHEHUN B
OpraHMYEeCKOM CHHTE3€, M30MEpHU3aIlis KaK CIoco0 MOITy4eHHUs] BHICOKOCOPTHOTO OEH3MHA.
MexaHu3M peakiui CBOOOTHOPATUKAIBHOTO 3aMelleHus] (Ha TpUMepe XIJIOPHPOBAHUS
MeTraHa). CHUHTETHYECKHE CIOCOOBI MOMYUYeHHs aTKaHOB. METObl MONYUYEHUS! aJIKaHOB W3
aNKuiIrajJoreHu0B (peakuus Brop- 11a), nekapOOKCUINPOBAHUEM COJIeH KapOOHOBBIX KUCIIOT
U DJIEKTPOIN30M PACTBOPOB COJIeH KapOOHOBBIX KUCIOT. HaxokieHne aakaHoB B MPUPOJIE U
MIPUMEHEHHE AJTKAHOB.

[Huknoankanel. CTpoeHHE MOJIEKYJ IUMKiIoanKkaHoB. OO0mas gopmyna IUKIOATKAHOB.
Homenkiarypa uwmknoankaHoB. M3oMmepus UHKIOANKAaHOB:  YIJIEPOJHOIO  CKEJIETa,
MEXKKJIaCCOBas, MIPOCTPAHCTBEHHAS (uuc-TpaHc-uzoMepus). Hanpsixennsie 151
HEHaNpsHKeHHble HUKIIBL. Crienn@uka CBONCTB LUKIOAIKAHOB C MaJIbIM Pa3MepoOM IUKJIA.
XUMHUYECKHUE CBOMCTBA LIMKJIOMPOIaHa: TOPEHUE, PEaKIUU MPUCOCIUHEHUS (TUIPUPOBAHUE,
MPUCOEANHEHNE raJOT€HOB, TaJOr€HOBOIOPOIOB, BOJIbI) U IIMKJIOTEKCaHA: TOPEHHE, pEaKIun
paJuKaIbHOTO 3aMelleHusl (XJIopupoBaHUe, HUTpoBaHue). [lonyueHue HUKIOAIKAaHOB W3
AJIKAaHOB U TUTAJIOTE€HAJIKAHOB.

AJNKeHbl. DIJIEKTPOHHOE€ M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl JTHJIEHA.
ap?-I'ubpuausanus opouTaneil atoMoB yriaepoaa. cr- u p-Cesasu. Tomonoruueckuii psa u
oOmast gopmyna anke- HOB. HomeHnknatrypa ankeHoB. M3omepusi aJk€HOB: YIJIEPOIHOTO



CKeJleTa, TMOJIOKEHUSI KPATHOM CBSI3M, MPOCTPAHCTBEHHAS (F€OMETpUYECKasi U30MEpHUsl, WU
yuc-mpanc-u3omMepusi), MexkinaccoBas. Dusnueckue CBOWCTBA aJIKEHOB. XHUMHUUYECKHUE
CBOMCTBa aJkeHOB. Peakuuu 371eKTPOPUIBHOIO MPUCOCIUHEHHS KaK CIOCO0 MOMy4YeHUs
(YHKIIMOHANIBHBIX MPOU3BOAHBIX  YIIEBOJOPOJIOB: THAPUPOBAHUE, TaJOTCHUPOBAHMUE,
TUAPOraJOTeHUpPOBa-  HUE, THUApATalus  alKEeHOB. Mexanuzm  21eKmpo@duibHO20
npucoedunenusi Kk anrkeram. IlpaBuino MapKOBHUKOBA M €ro OOBSICHEHHE C TOYKU 3PEHUS
AJIEKTPOHHON Teopuu. PaaukanbHOe NpuUCOeAMHEHHWE OpPOMOBOJOpOJa K allkeHaM B
MPUCYTCTBUU NEPEKUCEN. B3aumoodelicmaue aikeHos ¢ Opomom u X10pom 8 2a3060u ghaze npu
gvicokou memnepamype uau Ha ceemy. OKHUCIEHUE aJKEHOB: T'OPEHHE, OKHUCIIEHUE
kuciopoaoM B mnpucyrctBuu xjopunoB namtaaus (II) m meau (I1I) (Baxep-mpouecc),
OKHCJIEHHE KHUCJIOPOJOM B MPUCYTCTBUU cepedpa, OKUCICHHE TOPSIYMM TMOJKUCICHHBIM
pacTBOpPOM IEepMaHraHaTa KaJiusl, OKHCJICHHE MepMaHTraHaToM Kaius (peakuus Baraepa),
030HUpoganue. KadecTBeHHbIC pEaKIMM Ha JIBOWHYIO CBsI3b. [IpOMBINIUICHHBIE W
71a0opaToOpHBIE CIMOCOOBI TMOJyYeHHsS aikeHOB. l[loydeHue anaKeHOB JETrHIpUpPOBaAHUEM
aJKAHOB; peakyuel IIMUMUHUPOBAHUS W3 CIHUPTOB, TaJOTCHAJIKAHOB, IWTajJOr€HAJIKaHOB.
[IpaBuno 3abinieBa. [lomumepusamus ankeHoB. [lomumepusamusi Ha KarainudzaTopax
Hurnepa—Harra. ITlomudTUiieH Kak  KPYMHOTOHHAXKHBIM  MPOAYKT  XUMHYECKOTO
npou3BojcTBa. [I[puMeHeHre ankeHOB (ATHIICH U TIPOITUJICH).

Ankanuensl. Kiaccudukaius anakaadeHOB MO B3aUMHOMY PAaCIOJIOKEHHUIO KPaTHBIX
cBsa3eld B Mousiekysne. OCOOEHHOCTH JJICKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHHS
compshKeHHBIX ankaaueHoB. OOmias dopmyna ankaaueHoB. HomeHkiatypa u u3omepus
ankaaueHoB. PU3MYECKHE CBOWMCTBA alKaJMEHOB. XHMHUYECKHE CBOMCTBAa aJKaJIUEHOB:

peakiuu NpucoeIuHeHus (THIPUPOBaAHNE,
raJIoreHUpOBaHue), ropeHus u nonumepusanuu. 1,2- u 1,4-Ilpucoenunenue. I[lomydyenue
ankaaneHoB. CuHTe3 OyTanueHa u3 OyraHa u atanona. [lonumepusanus. Kayayku. Bruaz C.
B. JleGeneBa B mosydyeHHME CHHTETHYECKOTO Kayuyka. Bynkanuzamus kayuykoB. PesuHa.
MHuorooOpa3ue BHI0B CHHTETUYECKUX KaydyKOB, UX CBOMCTBA U MPUMEHEHHE.

AJNKUHBL. DJEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl alleTHICHA.
3p-I'mbpunuzanus opOurtaneld aToMoB yrieposaa. ['omonorudeckuii psg u obmas dopmysa
ankuHoB. HoMeHknaTypa ankuHoB. M30MepuHsi aJIKHHOB: YIJIEPOAHOTO CKEJIETa, MOJIOKEHHS
KpaTHOW CBS3HM, MEKKIaccoBass. OU3NYECKHUE CBOWCTBA AJIKWHOB. XMUMHYECKHE CBOMCTBA
aNKUHOB. Peakiuu npucoeuHeHus KaK Croco0 MOoTy4YeHus MOJMMEPOB U IPYTUX TOJIE3HBIX
npoaykToB. ['mapupoBanHue. Peakiuum NOpHCOEIMHEHUS TaJION€HOB, TallOT€HOBOJIOPOJIOB,
BOJbl. Tpumepusanusa W auMepusanus auetwieHa. Peakuuum 3amemieHus. KuciaoTHsie
CBOMCTBa aJKUHOB C KOHIIEBOM TPOWHON CBSI3bI0. ALETWICHUABL. B3aumooeticmaue
ayemunienuoo8 ¢ 2anocenarkanamu. I'openue aueruieHa. OKHUCIEHHE aJKUHOB pPacTBOPOM
nepmaHranara kanus. [lomydeHue aneTwieHa TUPOIN30M METaHa W KapOWIHBIM METOOM.
CuHTEe3 anKMHOB AQJIKUJIUPOBaHUEM aleTwiuaoB. llpumenenue anertwieHa. ['opeHue
aleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTrO TUIAMEHH JIJIsl CBAPKHU U PE3KU METAJIOB.

Apensl. Uctopust oTkpeiTHsi OeH3ona. [lonamue 06 apomamuynocmu. Ilpasuno
Xwkkena. Hebenzouonvie apomamuyeckue cucmemsi. COBpEMEHHBIE MPEICTABICHUS 00
AIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHuu Oen3ona. O6mas ¢popmyna aperoB. Uzomepus
U HOMEHKJIaTypa ToMoJIoroB OeH3osia. M3oMepusi nu3aMelIeHHbIX OEH30JI0B Ha MpUMEpe
Kcui1o0B. Puznyeckue cBolcTBa OeH30a. XMMHUYECKHE CBoOMcTBa OeH3o0ia. Peaknuu
3aMeneHns B O€H30JIbHOM sifipe (3JIEKTPO(PUIbHOE 3aMeIleHHE): rajoreHupOBaHHUE,
HUTPOBAHUE, ATIKWINPOBAHUE, AYUIUPOBAHUE, CYIbDUPOBAHUE.

Mexanusm peakyuu 21exkmpoghuibHo2o 3ameujenus. Peakunyn npucoeauHEHUs K OeH301y
(rumpupoBaHUe, TallOTEHUPOBaHUE (XJIOpUpOBaHUE Ha cBery)). Peaknus ropeHus.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB aiKWIOEH30JIOB Ha MpuMepe Tolyoja. B3aumHoe



BIIMSIHME aTOMOB B MOJIEKyJie Toijiyosia. [IpaBuia opueHTanuMu 3aMeCTUTENIEH B peakiusax
3aMEUIEHUsA, CO2NACOBAHHAA U HeCcOo21aco8anHas opuenmayus. XIJIOPUPOBAHUE TOJIYOJIA.
Oxkucinenue ajaKWIOEH30JI0B PAacTBOPOM T€pMaHraHata Kaius. [ amoreHupoBaHue
anKuIO0eH3070B B 00KOBYIO 1enb. HutpoBanue HutpoOeH3ona. Ilonyuenue O6eH3ona u ero
romosoroB. IlpumeHnenue romosoroB OeH3ona. [lowamue o noausdepHviX apeuax, ux
@uzuonocuyeckoe oelicmeaue Ha Opeanu3m 4ero8exd.

['eneTnyeckast CBA3b MEXKIY pa3IWYHBIMU KJIaccaMu yrieBojioposioB. KadecTBeHHbIE
peaKIuu Ha HeTpeeIbHbIE YTIEBOIOPO/IbI.

["anorenonpoun3BoIHBIE yIJIE€BOAOPO/IOB. dnexmponHoe cmpoeHue
2a102eHONPOU3BOOHBIX  Y2N1e6000p0008. Peakluu 3aMelleHus rajioreHa Ha THAPOKCHUI,
HUTPOTPYIIY, [TUAHOTPYIIY, amunocpynny. JIeMCTBUE Ha rajJoreHNPOU3BOIHBIC BOJHOTO U
CIIUPTOBOTO pacTBopa mienour. CpaBHEHHE PEAKIIMOHHONW CIOCOOHOCTH ajKWJI-, BUHWII-,
dbeHun- u OeH3UITAIOreHUI0B. B3auMoaelicTBrEe TUraJoreHAIKAHOB C MarHUeM U IIUHKOM.
[lonsiTHE O METAVIOOPTAaHUYECKUX COCIUHEHUSIX. MacHutiopeanuiueckue CcoeouHeHus.
Peaxmue I'punvsapa. Vicionb3oBaHue TrajqoreHONPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

HMemonctpamuu. 1. CoctaBieHue Mojeneid MOJIeKyJ alkaHoB. 2. bpoMmmupoBanue
rekcana Ha cBety. 3. ['opeHue MeTaHa, 3THIeHa, aneTiwieHa. 4. OTHOIIEHUE MeTaHa, dTUJICHA,
areTusaeHa 1 0eH30J1a K pacTBOpaM MepMaHTaHaTa Kajius 1 OpOMHOM BOJIE.

5. IlonyueHnue sTUNIeHa peakiued Aeruaparanuu 3TaHojsa. 6. IlomydeHue aneruneHa
TUAPOIU30M KapOua kanbius. 7. OKHCIICHHE TOyoja pacTBOPOM TepMaHTaHaTa Kajus. 8.
[Tomyuenue ctuposa AeNOJUMEpPHU3ALMEH TOJUCTUPOJIA M HUCIBITAHWE €ro OTHOIIEHUS K
pacTBOpy NepMaHTaHaTa KaJlus.

233.  Kucnopoaconepxauiye opraHM4ecKue COEJUHEHHUS

Cruptel. Knnaccudukanus, HOMEHKJIaTypa U ©30Mepus cnupToB. ["'oMonorudeckuit psij
1 o6m1as popMysia mpeeabHbIX OJTHOATOMHBIX CTUPTOB. DU3NUECKHE CBOMCTBA MpeeIbHBIX
OIHOATOMHBIX CIHUPTOB. BoaopoaHas cBsI3b MEXIy MOJEKyJaMH W €€ BIHMSHUE Ha
¢usnueckre CBOICTBA CIUPTOB. XUMHUYECKHE CBOWCTBA CHUPTOB: KUCIOTHBIE CBOWMCTBA
(B3auMoOfEiCTBUE C HATPUEM KakK Croco0 YCTaHOBICHUS HAIWYHUS THIPOKCOTPYIIIHI);
peakuuu 3aMenieHUs THAPOKCUIBHOM TPYNIbl HAa TajJoreH Kak Ccrnocod ModydeHus
pacTBOpUTENICH; MEKMOJIEKYJIApHAs W BHYTPUMOJCKYJSIpHAs JAeTuapartaius; oOpa3oBaHUe
CJIOXHBIX 2(UPOB C HEOPTAHMUECKUMHU U OPTaHUYECKUMH KHCIOTaMU; TOPEHHE; OKUCIICHUE
okcuaoMm meau (II), moAKUCIEHHBIM PacTBOPOM IEpMaHraHaTa Kajaus, XpOMOBOW CMECHIO;
peakuuu yrieBogopoaHoro pamukana. CpagHeHue peakyuoHHOU CNOCOOHOCU NEePEUUHDBIX,
BMOPUYHBIX U MPEMUYHBIX OOHOAMOMHBIX CNUPMOE 8 peaKyuu 3ameujerusi. AJIKOTOISATHI.
[Munponus, ankunupoBanue (CHHTE3 MPOCTHIX 3(hupoB o BunbsaMmcony). gupwvr pocgopruvix
kuciom. Ponv mono-, ou- u mpugocghamos 6 buoxumuuecxkux npoyeccax. IIpoOMbIIITIEHHBIHN
cuHTe3 MeTaHoua. [lomydenue sTaHoNa: peakius OpOoKEHUS TIIFOKO3bI, THApaTAIHs ITHICHA.
[Ipumenenne Metanona u 3taHosa. OU3NOIOrMYECKOEe AEWCTBME METAHOJA U 3TaHOJ]A Ha
OpraHu3M uejoBeka. MHOroaTOMHbIE CHHUPTHIL. OTWICHTJMKOIb W T[JIUUEPUH KaK
MPEACTABUTENIN MPENEIbHBIX MHOTOATOMHBIX CHUPTOB, UX (U3MYECKUE U XUMHUUYECKHUE
cBoiicTBa. KauecTBeHHass peakuyss HA MHOTOATOMHBIE CIHPTHl U €€ MPUMEHEHHUE s
pacrio3HaBaHUs TJIMIIEPUHA B COCTaBE KOCMETHYecKuX cpeacTB. CHHTE3 JHOKcaHa U3
ATUICHTIIUKOIS. TOKCUYHOCTD 3THIICHTNIMKOIS. [IpakTuueckoe MpuMeHEeHUE STUIICHTITUKOIS
U TJIMIIEPUHA.

[IpocThie 3gupsl Kak U30MEPHI MPEAETbHBIX OJHOATOMHBIX CnUPTOB. CpaBHEHUE UX
($U3MYECKUX U XUMUUYECKUX CBOMCTB CO ciupTaMu. Peakiusi pacuienieHus npocThiX 3QPupos
MOJI0BOJO- poAoM. [lepoxcudbl npocmulx 2¢pupos, mepvl npedoCmopo*CHOCmuU npu pabome c
HUMU.

®enonbl. CTpoeHHEe, U30MepHUs U HOMEHKIIaTypa (peHosioB. BzauMHoe BIUSHUE aTOMOB



B MoJiekyJie gpeHona. duznueckue U XuMUIecKue cBocTBa (peHosa u kpe3oaoB. KucinorHbie
cBOMCTBa ()EHOJIOB B CPAaBHEHHH CO CIIMPTAMH: PEAKIUU C HATPUEM, TUIPOKCUIOM HATpPHUSL.
Peakuiuu 3amenieHuss B OCH30JIBHOM  KOJbIlEe (rajoreHupoBaHue (OpoMUpOBaHHUE),
HutpoBaHue). Ilpocmoie 2¢pupol ghenonos. Oxucnenue ¢penonoB. KauecTBeHHbIE peakIuu Ha
¢denon. [lonydyenne genona. [lpumenenne Gpenona.

KapOonunbHble  coequHeHHs.  AJbAEruAbl U KETOHBI.  DJIEKTPOHHOE W

MIPOCTPAHCTBEHHOE CTPOCHUE KAPOOHUJIBLHON TPYMIIbI, €€ MOJSIPHOCTh U TMOJISIPU3YEMOCTD.
Knaccudpuxanus anpaeruioB u  KeTOHOB. CTpoeHHME TMpeAeibHBIX  albJACTHIOB.
['omonoruueckuii psii, HOMEHKIATypa, H30MEpHUs MpeaeiabHbIX albiaerugoB. CtpoeHue
MOJIEKYJIbI aleToHa. ['oMoJoruyeckuil pszl, HOMEHKIaTypa U u3oMepus KeToHoB. OOmas
dbopmyna mOpeneNbHBIX albJIeru0B U KEeTOHOB. duinueckue CBOWCTBa (opManbiaeruma,
aneTanbJeruia, aleroHa. [llonamue o0 Kemo-eHONbHOU MAymomMepuu KapOOHUNbHbIX
COeOUHeHU.
XUMHUYECKHE CBOWCTBA TIPEACNIBHBIX aJbJACTHJAOB M KETOHOB. Mexanusm peaxyuu
HYKe0QuIbHO20 NpucoeouHeHus no KapooHunbHou epynne. Peakiium npucoeJuHEHUs. BOJIbI,
CIIUPTOB, IIMAHOBOJOpPOJa U Tuiapocyibdura Hatpus. [lonyuenue ayemaneu u xKemainell.
CpaBHeHUE pEaKIIMOHHOW CTIOCOOHOCTH aJIbJCTHI0B M KETOHOB B PEAKIIUSAX MPUCOCTUHCHUSI.
Peaxkiiuu 3amerieHus aToMOB BOJIOPO/Ia TIPH YIIIEPOAHOM atoMe Ha ranoreH. [lonmumepusarus
dopmanpaernna u aneranpaeruna. Cummes cnupmog e3aumooeucmeuem KapOOHUTbHbIX
coeounenuti ¢ peakmusom I punv- sApa. OKUCIEHHE KapOOHWJIBHBIX COCIMHEHUH.
Oco0eHHOCTH peakIuu OKHUCIICHHS alleToHa. CpaBHEHUE OKUCIICHUSI aTbJETHI0B U KETOHOB.
[I'unpupoBanue. BoccrtanoBieHne kapOOHMIBHBIX COEIMHEHMA B cnupThl. KadecTBeHHBIE
peakluuyd Ha alpJETHIIHYIO TPYIIYy (peakiusi «cepeOpsHOro 3epKajiay, B3aUMOJEHCTBUE C
ruapokcugom meau (I1)). Arvoonvno-kpomonosas kowoencayusi anvboe2ud08 U KemoHO8.
Ocobennoctu Gpopmanpaeruna. [lomydenre npeaenbHbIX albJerHI0B: OKUCICHHUE CIIUPTOB,
ruAparanus  anetwieHa (peakuusa KyuepoBa), OKHCIEHHMEM JTUJIEHA KHUCIOPOJAOM B
npucyrctBun xnopuga namwianus (II). Ilomydenuwe ameToHa OKHCIEHHMEM MpoMNaHoya-2 U
paslIoKEHUEM KaJbIMeBOM WM OapueBOM COJM YKCYCHOHW KHCIOTBL. TOKCHYHOCTH
anbIerua0B. BaxkHelme npeacTaBuTe u albIeTHI0B U KETOHOB: (hOpMabIeTH/1, YKCYCHBIN
anbJAETHI, allETOH U UX MPAKTHYECKOE UCIOIb30BAHUE.

Kap6onoBbie kuciaotel. CTpoeHue MpeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccudukanus, uzoMepuss U HOMEHKJIaTypa KapOOHOBBIX KHCJIOT. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW rpymmbl. ['omMonmoruyeckuii psg u oOmias
dbopMyna TpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Duznueckue CBOWCTBA
MPEeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha TPHUMEpPE MYPaBbBUHOH, YKCYCHOM,
MNPONMHUOHOBOM, MAJIBMUTUHOBOM M CTEAPHUHOBOM KHUCJIOT. BOIOpOAHBIE CBS3M, accoUUas
KapOOHOBBIX KHUCJIOT. XMUMHUYECKHE CBONCTBA MPENETBHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT. KucnoTHeie cBoWicTBa (MU3MEHEHHE OKPACKUW MHAMKATOPOB, PEAKIMU C aKTUBHBIMU
MeTaJlJIaMU, OCHOBHBIMU OKCUJaMU, OCHOBAHUSIMU, COJISIMH). VI3MeHEeHHe ciibl KapOOHOBBIX
KHCJIOT TMpU BBEJECHUM JOHOPHBIX M AaKIENTOPHBIX 3amecTuTernedl. B3aumonelicTBue
KapOOHOBBIX KHCIIOT CO CHOUpPTaMH (peakuus dSTepudukamuu), oOpaTUMOCTh PEAKIIHH,
Mexanusm peaxyuu smepughuxayuu. I'amoreHUpoBaHNE KapOOHOBBIX KHCJIOT B OOKOBYIO
uenb. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MYpaBbUHOUM KUCIOTHI. [lomydeHue mpeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHUCICHHE aJIbJIETUJIOB, OKHCICHUE MEPBUYHBIX
CIIUPTOB, OKHUCJICHHE aJIKAHOB M aJIKEHOB, THUJPOJIU30M T€MHHAIbHBIX TPUTaJIOT€HUIOB.
Bzaumooeticmeuem peaxmusa I punvsapa c yenexucavim 2azom. IlonydeHue MypaBbUHOU U
YKCYCHOM KMCJIOT B POMBILIIJIEHHOCTH. [[puMeHeHrne MypaBbUHON U YKCYCHOW KHCJIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIJOTHI: OOIIHE CIOCOOBI MONY4YEHUs, OCOOEHHOCTH
xumuyeckux cBoucTB. [llaBeneBas u MaloHOBast KMCJIOTA KaK MPEICTABUTENN TUKAPOOHOBBI X



KUCIOT. Cunmesvbl HA OCHO8e MANOHO08020 3Pupa. AHeudpuovl U UMUOLI OUKAPOOHOBLLX
KUCIOM.

HenpenenbHble U apoMaTUYECKUE KUCIOTHI: OCOOCHHOCTM HMX CTPOEHHUS U CBOMCTB.
[IpumeHeHne OEH30MHON KUCIOTHI. ApOMaTHYECKHE OUKAPOOHOBBIE KHUCIOTHI ((hranesas,
n3opra- neBas u TepedTaneBas KUCIOTBI): HPOMbIULIEHHbIE MemoObl NOTYYeHUs U
npumenenue. 1IoHATHE O THIPOKCUKAPOOHOBBIX KUCIOTAX U UX MPEICTABUTEISAX MOJIOYHOM,
JIMMOHHOM, SI0JJOYHOM ¥ BHHHOM KHCJIOTaX.

Briciine nmpenenbHble W HENpeneabHble KapOOHOBBIE KHCIOTHI. 3HAY€HHUE W
MIPUMEHEHNE KapOOHOBBIX KUCJIIOT.

OYHKIMOHAJIbHBIC POU3BOIHBIC KAPOOHOBBIX KHUCIOT.

XTOpaHTUJIPUILI W aHTHAPUIBI KapOOHOBBIX KHCIOT: TOJYy4YeHHUE, TUIPOJIU3.
Bzaumooeiicmeue xnopaneudpudos ¢ nykieoguivHvimu peacenmamu. IloydeHue CiIoKHBIX
3(UPOB C UCTOIB30BAHUEM XJIOPAHTUJIPUAOB U AHTUIPHUIOB KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHne, HOMEHKIIaTypa U U30Mepusi CI0KHBIX 3¢upoB. CroKHbIE
3¢uUpbl KaK H30MEpbl KapOOHOBBIX KHUCHOT (MexkiaccoBas wuzomepus). CpaBHeHue
(bU3UYECKUX CBOMCTB M PEAKIIMOHHOM CIOCOOHOCTH CJIOXKHBIX 3(DUPOB UM HM30MEPHBIX UM
KapOOHOBBIX KUCHOT. ['uaponu3 cnoxubix 3¢pupoB. CriocoObl MOTYYEHHs CIOKHBIX 3(PUPOB:
sTepudUKansg  KapOOHOBBIX  KHUCJIOT, AaIlWJIMPOBAHUE CIHUPTOB U  QJIKOTOJSTOB
TaJIOTeHAHTUPUAAMU M aHTUIPUAAMH, aTKUIMpOBaHHE KapOoOk- cuiart-uoHoB. Cunmes
codHCHLIX 3¢upos henonos. Cnoocnvle 3¢ghupsbl Heopeanuueckux xuciom. Humpoenuyepun.
[TpumeneHue CI0XKHBIX 23PUPOB B MUIIECBON U TapHIOMEPHOUN MPOMBIIIICHHOCTH.

Amupl KapOOHOBBIX KUCIIOT: MOJYyYE€HHUE U CBOMCTBA HA MIPUMEPE alleTaMU/Ia.

Ilonamue o numpunax kapoonoswvix kuciom. I{uanzuopunul.

Conu kapOOHOBBIX KHCIIOT, UX TEPMUYECKOE PA3NOKEHUE B MPUCYTCTBUU IIEIOUH.
Cunre3 kapOOHUIBHBIX COETMHEHUN PA3I0KEHUEM KaJbIIMEBBIX COJIe KapOOHOBBIX KUCIIOT.

JemoncTpanuu. 1. B3anmopelictBue Hatpus c 3TaHOJIOM. 2. OKHUCIEHHE 3TaHOja
okcunom menu (I1). 3. T'openue stanona. 4. BzaumoaeicTBue TpeT-OyTHIOBOTO CIIUPTA C
coyistHOM KucioToi. 5. Mogodopmuas peakmus. 6. OnpeaesieHue anbJAeTHI0B MPH TTOMOIITH
KaueCTBEHHBIX peakiuid. 7. OKHCIIEHUE albJIETU/I0OB IEPMAHTAHATOM KaJIusl.

JlaGoparopublie onbIThl. 1. CBoiicTBa 3TUIIOBOrO cniupTa. 2. CBOWCTBA TNIMIIEpUHA. 3.
CaotictBa (enona. 4. CpoiictBa (opmanuna. 5. CpoicTBa yKCycHOM KHCIOTBL. 6. Conu
KapOOHOBBIX KUCIIOT.

234.  A30T- U cepocoepKalume COeTUHEHUS

Humpocoeounenus. Inexkmponnoe cmpoenue Humpozpynnwl. Ilonyuenue
HumpocoeOunenuii. Boccmanoenenue Hu- mpoapenoe 6 amunsvl. Apomamuueckue
Humpocoeounenus. Axyenmophovie ceoiicmea Humpozpynnwl. Anv001bHO-KPOMOHO- 643
KOHOeHcayus HumpocoeouHneHnuil. Bipvieuamoie geuyecmea.

Awmunbl. Knaccudukarnus 1o TUIy yriaeBOIOPOTHOTO PaiuKalia U YUCITYy aMUHOTPYI B
MOJIEKYJEe, HOMEHKIaTypa, n30Mepus aMUHOB. [lepBUUHbIE, BTOPUYHbBIE U TPETUUHBIE AMHUHBI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MpeAeIbHbIX aMUHOB. DU3NUecKue CBOWCTBA
aMUHOB. AMMHBI KaK OpPraHMYeCKHE€ OCHOBAaHMS: pPEAKUMH C BOJOH, kucimotamu. Comu
anKuiaMMOHHMs. Peakuusi ropeHuss aMHHOB. AJKWJIMPOBAHUE W AlMJIMPOBAHHE AMHUHOB.
Peakiium aMuUHOB € a30THCTOM KHUCIOTOH. [lomamue o uyemeepmuuHublX AMMOHUEBHIX
ocnoganusax. Humposza- munvl. Memoovi udenmuguxayuu nepeuyHvlX, SMOPUUHLIX U
mpemuuHulx amurog. [lonyueHre aMUHOB aJlKUJIMPOBAHUEM aMMHaKa M BOCCTAaHOBICHUEM
HUTPOMPOU3BOJHBIX  YIIEBOAOPOJOB, M3  cOoupTtoB. IIpumMeHeHne  aMHHOB B
(dapMalleBTUYECKOW  MPOMBIIUICHHOCTH.  ApPOMAaTUYeCKUE€  aMUHBL.  AHWIUMH  Kak
MpeACTaBUTENb apoMaTUYeckux aMuHOB. CTpoeHHEe aHWIMHA. B3aumHoe BiMsHUE TpyNIl
aTOMOB B MOJIEKYJIe aHUJIMHA. BriusiHue 3aMecTuTeNneil B apoMaTuuecKoM siipe Ha KUCIOTHBIE



Y OCHOBHBIE CBOMCTBa apuiaaMUHOB. [IpuunHbl ociabiaeHrs OCHOBHBIX CBOMCTB aHWJIMHA B
CpaBHEHMHM C aMUHAMHU MPEACIBHOrO psija. XUMHYECKHUE CBOMCTBA aHUJIMHA: OCHOBHBIC
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTaMH); PEaKIHUH 3aMEIICHUS] B apOMaTUYECKOE SAPO
(ramoreHupoBaHue (B3auMOJCHCTBUE ¢ OPOMHOM BOJIOM), HUTPOBaHUE (B3aUMOJIEUCTBUE C
a30THOW KHCIIOTOW), cyrbguposanue); OKUCICHUE;, aIKUIUPOBAHUE U AYUIUPOBAHUE NO
amomy azoma). 3awuma amuHOZPYynnvl Npu peakyuyu HUMpO8aHus aHUIUHA. Ayemanunuo.
Jluazocoeounenus. /Juazomuposanue nepeudHuIX apuiamuros. Peaxyuu ouazocoeounenuti ¢
gvldeeHueM asoma. Yciosus azocouemanus, azo- u ouasococmasaioujue. Asokpacumenu,
3aeucumocms ux cmpoenus om pH cpeovl. Hnouxamopwi. [lonyyenue anwivHa (peaxkmus
3uHUHA). AHWIMH KaK ChIpbe ISl MPOM3BOJICTBA aHWJIMHOBBIX Kpacuteneid. CHHTE3bl Ha
OCHOBE aHUJIMHA.

Cepoopzanuueckue  coedunenusn.  Ilpeocmaenenue o0  cepoopzaHuvecKux
coeounenuax. Ocodennocmu ux cmpoeHus U ceoicme. 3HaUeHUe CepoopPeaHuuecKux
coeOuHeHuil.

['eTepoumkibl. A30T-, KUCJIOPOJ- U CEPOCOECpIKaIIUE reTepolukibl. dypaH, Tuppod,
muogpen U uUMuOa3oq Kak TPEJCTABUTENM MATHYICHHBIX TreTepolukioB. I[lpupona
aPOMATUYHOCTH MATHYICHHBIX T€TEPOIUKIIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI TUPPOJIa,
apOMAaTUYECKUM XapakTep MojeKynbl. KucinoTHele cBoucTBa mnuppona. Peakyuu
euopuposanus 2emepoyukios. llonamue o npupoonsix nopgupunax — xaopoguiie u zeme.
Obwue npeocmasieHus 06 ux poau 8 ducugou npupode. IIMpUIUH Kak MPEICTaBUTEIh
MICCTUWICHHBIX  TETEPOLMKIOB.  DJIGKTPOHHOE  CTPOEHHUE  MOJIEKYJbl  TUPHUIWHA,
apoMaTHYeCKUi xapakTep MoJieKyiabl. OCHOBHBIE CBOWMCTBAa mnuUpHanHaA. Paznuuue B
NOPOSIBIEHUM OCHOBHBIX CBOICTB MNHUppOJIAa M NOUpUAMHA. Peaknuum mnupuauHAa:
ANEKTPOUIBbHOE 3aMelIeHUE, TUAPUPOBAHNE, 3aMEIIIEHHE AaTOMOB BOJI0PO/Ia B P-TIOJI0KEHUH
Ha Tusipokcorpymnmy. [lukonu- Hbel U UX okucieHue. Kemo-enonvras maymomepusi 8-2UOpOoK-
cunupuouna. Taymomepus 6-eudpoxkcunupuourna u ypayuia. Ilpeocmaenenue 0o umuoasone,
nunepuoure, nUpuMuouHe, UHOoJIe, HUKOmMuHe, amponute, ckamoine, ypgypoie, cucmuoue,
eucmamune, MypuHe, IypUHOBBIX U MUPUMHUJANHOBBIX OCHOBAHHUSIX.

HemoncTpamun. 1. OcHOBHbIE CcBOMcTBa amMuHOB. 2. KauecTBeHHbIE peaklMu Ha
aHuauH. 3. AHWIHMHOBBIE KpacuTenu. 4. O0pa3Ibl reTepOIMKINIYCCKUX COCTMHCHU.

235  buosornyecku akTUBHBIE BEIIECTBA

XKupsl Kak ci0kHbIE ()UPHI TITUIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTuTenbHbIC
U KUBOTHBIC XUpPbI, UX cocTaB. PU3NYECKHE CBOWCTBA XUPOB. XMMHYECKHUE CBOKCTBA
KUPOB: TUAPUPOBAHUE, OKUCIEHUE. [lepokcudnoe oxkucnenue sxcupos. llpoeopkanue scupos.
I'maponu3 uiv OMbUIEHUE KUPOB KaK CIIOCOO MPOMBIILIIEHHOTO MOTYYEHHUS COJIEN BBICIIMX
KapOOHOBBIX KHCHOT. ['maporeHusaius xupoB. [IpuMenenue >xupoB. Mbpuia Kak coid
BBICIIMX KapOOHOBBIX KUCIOT. Motolue cBoiicTBa Mblia. [lpedcmasnenue o aunuoax. Odowue
npeocmasienusi 0 OUOIOCUYECKUX PYHKYUAX TUNUOOS.

VYrneBoasl. O6mas dopmyina yrieBoaoB. Kinaccudukamnus yrieBogoB. MoHO-, OUTO- 1
nonucaxapubl. Gu3nvecKue CBOICTBA M HAXOXKJEHHUE YIJIEBOAOB B Mpupoje (Ha mpumepe
TIIFOKO3bI U QPYKTO3bI). JIMHEHHAS ¥ IUKIHYecKast (POPMBI TIFOKO3BI U GPYKTO3BL. [Tupanosvl
u ¢ypanosvl. @opmynel Oumepa n Xeyopca. [loHsTie 0 TayTOMepun Kak BUIE W30MEPUU
MEXKy IUKINYECKON U TuHeHoU popMamu. Onmuueckas uzomepus eit0Ko3vl. XUMUYECKHUE
CBOMCTBa TJIFOKO3bI: OKHCJIEHHUE XJOPHOM WM OpPOMHOM BOJOW, OKHUCJIEHUE a30THOU
KHCJIOTOM, BOCCTAHOBJICHME B IIECTHATOMHBIN CIUPT, ayuiuposanue, aiKUIUpoB8aHue,
M30MepH3allnsl, KAYECTBEHHBIE PEaKIMU HA TJIIOKO3Y (IKCIEPUMEHTATBHBIE JOKA3aTEIbCTBA
HaJau4usl ajJbJErUJAHOM M CHUPTOBBIX TPYIIN B TJIOKO3€), CIUPTOBOE, MOJIOYHOKHCIOE,
NPONUOHOBOKUCNIOE W MAclAHOKUcioe OpoxeHue. [JIMKO3WAHBIA THUAPOKCHI, €ro
cneuuduueckue cpoiictBa. llonstue o rauko3u- npax. IloHsiTMe O TIIOKO3UIAX, WX



HaxoxaeHuu B npupoje. Ilonydyenne rinoko3sl. @pykro3a Kak U30Mep IUIIOKO3bl. Pubo3a u
ne3zokcupu6o3sa. [Ipumenenue u Ouosnoruueckas poib yriaeBoaoB. OKUCIEHUE YTIEBOJOB —
WCTOYHHK SHEPTUH KUBBIX OPTaHU3MOB.

HMucaxapunsl. Caxapo3a Kak IPEICTaBUTEIb HEBOCCTAHABIMBAIOIIMX JUCAXaPHUJIOB.
Crtpoenue, (¢pu3nuecKHMe U XUMUYECKHE CBOMCTBa caxaposbl. Manvmosza, nakmosa u
yennoouosa.; ux cmpoetue, Qusuveckue u xumuyeckue ceoticmsa. I'maponus aucaxapuios.
ITonydyenue caxapa u3 caxapHoy cBeKJIbl. [IpuMeHeHne caxapossl.

[Honucaxapuapl. Kpaxman, rivMKOreH M LEJUTI0N03a KaKk OMOJOTMYECKUE MOJIUMEPBHI.
Kpaxman kak cMech aMHJIO3bl U aMUJIOTIEKTUHA, €r0 (pu3nyeckue cBOMCTBA. XUMHUYECKUE
CBOMCTBAa Kpaxmaya: THIpOJIN3, KAYECTBEHHAs PEaKLUUs C MOJOM M €€ INMPUMEHEHUE I
oOHapyXeHUs Kpaxmaia B MNpPOAYKTaxX MNUTaHUA. [ukoeen: ocobeHHocmu cmpoeHus u
ceoticms. llenmonoza: crpoeHre H (PU3NYECKHE CBOWCTBA. XHUMHUYECKHE CBOMCTBA
LEJUTIONO3bl: TUAPONIN3, 00pa3oBaHHE CIOXKHBIX 3QupoB. IlpuMmeHeHue kpaxmana u
nesutoo3el. [lpakTrueckoe 3HaUeHUE NOaUcaxapuaoB. [lonamue o npouzeoocmee 6ymazu.

HyxnennoBsle kucnotsl. Hykneosuasl. Hykneornnbl. HykiIeMHOBBIE KHCIOTBI Kak
npupoanbie nonuMepsl. CoctaB u crpoenue HykienHoBbix kuciot (JJHK u PHK). 'maponus
HYKJIEMHOBBIX KHUCJIOT. POJb HYKJIIEMHOBBIX KHCIOT B YKHU3HEIEATEIIBHOCTH OPraHU3MOB.
Oyukiuu JJHK u PHK. Kommiemen- tapHocts. ['enetnueckuit koa. Mccrneoosanue cocmasa
J[HK uenoeeka u e2o npakmuuecxkoe 3HadeHue.

AmMuHOKUCTIOTHL. COCTaB, CTPOEHHE U HOMEHKJIATypa aMUHOKHUCIOT. ['oMosornueckuii
P TpeNebHBIX aMUHOKHUCIOT. M3omepus npedenvHulx amunoxkuciom. OnmuuecKast
usomepusi. PU3NUECKUE CBOWCTBA NPENEIIbHBIX aMUHOKHUCIOT. JCHOBHbIE AMUHOKUCIOMDbL,
oopaszyiowue 6enrku. CriocoObl MOTYYEHUs] aAMUHOKHCIOT. AMHHOKHCIIOTHI KaKk aM(OTepHbIe
OpraHWYEeCKHE COEIUHEHMS, paBHOBECHUS B pPAacTBOpax aMUHOKHCIOT. (CBoiicTBa
AMHMHOKHCJIOT:  KHCJIOTHBIE W OCHOBHBIE  CBOMCTBA;  UB02JIEKMPUYECKas  MOUKa,
AIKUIUpOBaHue M alUUIUPOBAHHE AMUHOTPYIIBI, STEpUPUKALMS; PEAKIHH C a30TUCTOU
kuciioToil. KauecTBeHHbIE peakUMM HAa AaMUHOKUCIOTHI ¢ TuapokcuaoMm wMenu (ID),
HUHeUOpuHom, 2,4- ouwnumpogmopbenzonom. Crnennduieckue KadyeCTBEHHBIE PEAKIMHM Ha
apOMAaTUYECKUE U TETEPOLUKINYECKHE AMHHOKUCIIOTHI C KOHLIEHTPUPOBAHHOM a30THOU
KucioTo, Ha muctewH ¢ amneraroM cBuHNA (II). Ilowsamue o yuxiuueckux amudax —
nakmamax u Oouxemonunepasunax. buoiormdeckoe 3HaueHHe a- aMUHOKHCIOT. Ob6nactu
IIPUMEHEHNS] aMUHOKHUCIIOT.

[lentunsl, ux crpoenue. Ilentuanas cBs3b. AMUAHBIA XapakTep MENTUAHON CBS3H.
CuHre3 nentu10B. ['Maponns nenTuaos.

benkun kak mnpupoansie Ouomnonumepsl. CoctaB u crpoeHue OenkoB. IlepBuunas
CTPYKTypa O€NKOB. Xumuueckue memoowvl YCMAHOBIEHUS AMUHOKUCIOMHO20 COCMABA U
nociedogamenvrocmu. OepMeHTATUBHBIN TUIpoNn3 O0enkoB. BropudHas cTpyKTypa 0€IKOB:
a-crmpaib, p-CTpyKTypa. TpeTudHas u 4eTBEpTHYHAS CTPYKTypa OenkoB. [(ucynbdumaabie
MOCTHKH ¥ MOHHBIE W BaH-JEP- BAaTbCOBBI (THAPOGOOHBIE) B3aUMOACHCTBUSA. XUMUYECKHE
CBOMCTBa OENIKOB: THJIPOJIHN3, JCHATypals, KaueCTBEHHbIC (IIBETHHIC) PEAKIMU HA OCNKH.
IIpespawenus benxkos nuwu 6 opeanuzme. buonorndeckue GpyHkunu 6enkoB. Jocmuorccenus
8 U3YUEHUU CMPOEeHUs U CUHMe3a DenKo8.

JemoncTtpanum. 1. PacTBOpMMOCTH yTiieBOJIOB B Boje u ATaHose. 2. OOpasibl
AMHHOKHCJIOT.

JlaGoparopHbie onbiThl. 1. CBolictBa rmroKo3bl. 2. OmnpeneneHue Kpaxmana B
npoaykrax nutanus. 3. JKupel U UX CBOKCTBA.

4. 1IBeTHBIC peaKIuu OEIKOB.

2.3.6. BBICOKOMOJICKy.HHpHBIe COCIUHCHUA



OCHOBHBIE TOHATHS BBICOKOMOJIEKYJIIPHBIX COEAUHEHUH: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTeneHb nojJuMepusanuu. OCHOBHBIE CHOCOOBI  MOJYYEHHS
BBICOKOMOJIEKYJISIDHBIX COEAMHEHUI: peaKklUu MOJIUMEpU3alMl M IOJUKOHJEHCALNH.
CononumMepuzanus. CTpoeHUE U CTPYKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMCTB MOJIUMEPOB
0T cTpoeHus MoJeky. Knaccudpukanus noJauMepoB: MI1acTMacChl
(tacTuku), snacToMepbl (KaydyykH), BOJOKHA, KOMIO3UTHl. COBpEMEHHBIE IIACTMACCHI
(tactuku) (MOJMUATUIIEH, TOJUIMPONUIIEH, MOJUCTUPOII, TMOJIUBUHWIXIOPU, (TOPOILIACT,
NONMATWIICHTEpepTanaT, aKpuia-OyTalueH-CTUPOJIBHBIA  IUIACTHK,  IOJHKApOOHATHI).
TepMornacTUUHbIE WM TEPMOpPEAKTUBHBIE MoJUMEphl. DeHonpopMaabAeTruIHbIE CMOJIBI.
KomnosutHbeie matepuansl. [lepcnekmugvl UCNONb308AHUSA KOMNOZUMHBIX MAMepuaios.
Venennacmuku. Bonokna, ux xnaccudpuxanus. I[IpupoaHble M XuUMUYECKHE BOJIOKHA.
HckyccTBeHHbIE M CHHTETHYECKHE BOJIOKHA. [IOHsATHE O BUCKO3€ M alleTaTHOM BOJIOKHE.
[Honuauphseie U TIOJTUAMUIHBIE BOJIOKHA, UX CTPOEHHUE, CBOICTBA.

[IpakTyeckoe HUCHOJIb30BaHUE
BOJIOKOH. JjnactoMephl. [IpupoaHbIi M CUHTETHYECKHH KaydyK. PesnHa u >00HWUT.
[IpumeHeHue noJIuMepos. Cunmemuueckue naenku. Membpanvi. Hosvie mexnonozuu
oanvHeuue2o
COBEPUEHCMBOBANHUS NOJIUMEPHBIX MAMEPUATIOS.

JemoncTpamuu. 1. OOpasusl  minactukoB. 2.  Komnekuuss — BOJOKOH. 3.
[TonmkoHEHCAIMS ATUIICHTIIUKOIIS ¢ TepedTaaeBON KUCIOTOM.

JlabopatopHbie onbIThl. OTHOLIEHUE CUHTETUYECKUX BOJIOKOH K PACTBOPAaM KUCJIOT U

IIeJI0YEeH.
2.4. XuMHA ¥ KU3Hb
2.4.1. Xumuueckas TeXHOJIOTUsl (XUMUSL B TPOMBIIIIIIEHHOCTH )

OcCHOBHBIE TPUHLMUIIBI XUMHYECKOW TexHosoruu. OOmue MpeAcTaBIeHus O
POMBIIIIEHHBIX CITOCO0aX MOMYYeHHsI XUMHUECKHX BEIECTB.

[Tpon3BOJICTBO CEPHOM KHUCIOTHI KOHTAKTHBIM CIiocoOoM. XuMm3M mporiecca. Coipbe
JUIsl TIPOU3BOJACTBA CEPHOM KHCIOTHI. TEXHOJOTMYECKas CXeMa Ipolecca, MPOLECChl U
amnmapatel. Mexanuzm kamaiumudeckoz2o oeticmaus oxcuoa sanaous (V).

[IpousBojcTBO aMmuaka. XuMu3M mpouecca. OnpeneneHue ONTUMAIbHBIX YCIOBHI
IpoBeACHUS peakuu. [[puHIUN HUPKYISIIUNA U €r0 peain3alus B TEXHOJIOTHUYECKON CXEME.

Merannyprusa. Uepnas merautyprus. lIpowsBoacTtBo dyryHa. JJOMEHHBINM IIpolecc
(ChIpbe, YCTPOMCTBO JOMEHHOM II€Ud, XUMM3M Tiporiecca). [Ipouzeoocmeo cmanu 6
mapmenosckou neyu. IIpou3BOACTBO CTAIIM B KUCIOPOJIHOM KOHBEPTEPE U B JIEKTPOIICUAX.
LIpsamou memoo nonyuenus xceneza uz pyosi. l|BeTHast MeTamutyprusi.

Opranunueckuii cunre3. [IpoMblilieHHas oprannudeckass xumus. OCHOBHOW UM TOHKHUU
opranudeckuii cuHTe3. Hawmbonee KpymHOTOHHaXXHBIE TIPOU3BOJICTBA OPTaHUYECKHUX
coenunenunii. [[pousBoacTBo Metanomna. [lomydeHne ykCycHOM KUCTOTHI B hopmanbOe2uda uz
memanona. Ilonyuenue ayemama yenntono3zwl. Celpbe 111 OPraHUYECKON MPOMBIILICHHOCTH.
[IpoGnema 0TX0/10B M MOOOYHBIX MPOAYKTOB. Cunmesvl Ha OCHO8e CUHmMe3- 2a3d. XuMus u
3KOJIOTUS

XUMHUYECKOE 3arpsi3HEHUE OKPYXAIIeH cpeabl M €ro MOCIEACTBUA. DKOJIOTUS U
npoosieMa OXpaHbl OKPYXKAKOIIEH Cpelibl. «3eIeHas» XUMHUSL.

JemoncTpanuu. 1. Coipbe 1151 MPOU3BOJACTBA CEPHOM KUCIOTHL. 2. MOJEnb KUTSIIETO
cios. 3. Kenesnas pyna. 4. O6pasibl CIIaBoB XKeJe3a.

2.4.2. XWUMUS U SJHEPreTUKa

[IpupoaHble UCTOYHUKH YTIAEBOAOPOA0B. [IpupoiHbIii U MONMYyTHBIN HETAHON ra3bl, UX
coctaB W wucnonb3zoBanue. HedTts kak cmech yriaeBomoponoB. CoctaB HepTH U ee



nepepaboTka. [lepBuunas u BropuuHas nepepadortka HegTH. Ileperonka HegTu. KpekuHr.
Pudopmunr. Hedrenpoayktel. OktaHoBoe ymucio Oen3uHa. OxpaHa OKpYKarolieh cpejibl
npu HeprenepepabOTKe W TPAHCHOPTUPOBKE HedTenponykroB. KameHHBIH yrois.
KokcoBanue yras. l'azudukanust yrias. DKOJIOTMYECKHE MPOOJEMbl, BO3HHUKAIOUIUE MpU
MCIIOJIb30BAaHUM YIJIsl B KAYECTBE TOILIMBA. AJIbTEPHATUBHBIE HCTOYHUKH SHEPTUH.

2.4.3. XUMHSA U 310POBbE

Xumust nuniy. JKupbl, O€NKH, YIJIEBOABI, BUTaMHUHBI, (epmeHThl. PamumonanbHOE
nutanue. [Iumessle no6aBku. I[lumieBsie q00aBKM, MX KilaccupuUKalusi. 3anpelieHHble U
paspelnieHHble nuuieBble 100aBku. OCHOBBI MUIIEBOW XUMUMU.

Xumusg B MenuuuHe. [lonstue o ¢apManeBTUYECKOH XHUMHU M (PapMakKoJOTHH.
Pa3zpabotka nekapcTB. JlekapcTBeHHBIE CpeACTBa, UX Kiaccudukarus. [IporuBoMukpoOHbIe
cpenctBa (cynb(aHWIaMHIHBIE TpenapaTthl M AHTUOMOTUKHK). AHANBIeTUKH (ACIUPUH,
aHaJNbIMH, MapaleTaMmoll, HapKOTUYECKHE aHAJIbIeTUKH). AHmusUCmMaMuHHble Npenapamsi.
Bsoxymue cpencta. [ opmonst u eopmonanvhvie npenapamsl. [IpoOiieMbl, CBsI3aHHBIE C
IPUMEHEHHEM JIEKapCTBEHHBIX MpenapaToB. BpenHbie NpUBBIUKY U (PAKTOPHI, pa3pyliaroIiue
310pOBbE (M30BITOYHOE MOTPEOJICHUE KXUPHOU MUILU, KYpeHHE, YHOTpeOJeHUE aJKOroJs,
HapKOMaHUs).

2.4.4. XUMHS B TIOBCEHEBHOM KU3HU

Kocmernueckue u napdroMepHbie CpeICTBA.

beitoBast xumus. IloHsATHE O MOBEPXHOCTHO-aKTUBHBIX BelIeCcTBax. Moromue u
yuctsmue cpeactBa. OrOenusatomue cpenctsa. [IpaBuna Oe3omacHoi pabOThl C €AKUMH,
TOPIOYUMU U TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBOI XUMHH.

Huzmenmut u kpacku. Ilpunyunsl oKpawiueanus mraneil.

245 XUMUS B CTPOUTEIHCTBE

I'mnc. WMsBecth. llement, Oeton. Kieu. Ilogbop onNTUMAaNbHBIX CTPOUTEIBHBIX
MaTepHuajoB B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA.
2.4.6. XUMUs B CEIIBCKOM XO35ICTBE

MuHepainbHbIe U opranndeckue ynoopenus. Cpeactsa 3aniuThl pacTeHUi. [lecTuIim b
WHCEKTUIIU b, TepOUIIHIBI M GYHTUIIUIBL. PenenineHTsl.
2.4.7. Heoprannueckue matepuas

Crexno, ero Bunbl. CUIMKAaTHAS MPOMBIIIIEHHOCTh. TpagullUOHHBIE U COBPEMEHHBIE
Kepamuueckue Mmatepuaisl. CBepxmnpoBojsinas kepamuka. [loHsTie o kepmeTrax, Matepuanax
C BBICOKOW TBEPAOCTBIO.

2.4.8. XuMUs B COBPEMEHHOW HAYKE

Ocobennocmu cospemennoit nayku. Illpogheccusn xumuxka.

Mertonosiorusi Hay4yHOrO HCCIIEIOBaHMs. MeETO/lbl HAy4yHOTrO MO3HAHUS B XHUMHH.
CyObekT m 00BbeKT HayyHoro mo3HaHus. [loctanoBka mpoOnembl. COop wHpOpMAIUU U
HakormieHne (akrtoB. I'Mmore3a W ee SKCIEepUMEHTallbHasi MpoBepka. TeopeTuyeckoe
OOBSICHEHHE TOJIYYCHHBIX PE3yNbTaTOB. MHIyKIMA ©W AEIYyKIUA. ODKCIIEpUMEHTATbHAS
MPOBEPKA MOJYYEHHBIX TEOPETUUYECKUX BBIBOJIOB C IIEJIbIO PACIPOCTPAHEHHs] MX Ha Ooliee
IMIAPOKUM KPYr OOBEKTOB. XUMUUYECKUM aHaIU3, CHUHTE3, MOJCIUPOBAHHE XUMHUYECKHX
MPOIIECCOB U SIBIICHUM KaK METOJa HAy4YHOro mo3HaHus. HaHOCTpYKTyphI.

BBenenue B mpoekTHYIO JedaTenbHOCThb. [IpoekT. Tumbl M BUABI MPOEKTOB, ATAIlbl
peanuzanuu npoekta. OCOOEHHOCTH pa3pabOTKU MPOEKTOB (IIOCTAHOBKA ILieNed, Moa0op
METOJUK, padoTa C JIUTEPATYPHBIMU UCTOYHUKAMU, OQOPMIICHUE U 3aIUTA MPOEKTA).

Ncrtounukn xumuueckoil wuHpopmauuu. Ilouck xumuyeckoil wuHOpMaLUK 1O
Ha3BaHUSIM, UAeHTU(DUKATOpPaM, CTPYKTYpHBIM opmynaM. Pabota ¢ 6a3zamu JaHHBIX.

Cospemennvle puzuxko-xumuueckue Memoosvl yCmaHo6/1eHUA COCMA8a u CMpPYKmypbol



eeuyecme.

JemoncTpanuu. 1. IIumessie kpacutenu. 2. Kpamenue tkaneil. 3. OrOenuBanue
TkaHen. 4. Kommekuust cpenctB 3amutbl pacteHuil. 5. Kepamuueckue martepuansl. 6.
[BeTHBIE CTEKINIA.

7. Ilpumepsl pabOThl ¢ XUMUYECKUMU 0a3aMU TaHHBIX.

JlaGopaTopHbie onbITbl. 1. 3HAKOMCTBO ¢ MowmuMHu cpeacrBamu. 2. Kien. 3.
3HaAKOMCTBO C MUHEPAIbHBIMU yIOOPEHUSIMHU U U3YYCHUE UX CBOMCTB.

METAIIPEAMETHBIE CBA3UW YUEBHOI'O IMTPEJAMETA
10 kJaacc

Peanuzanus MeXNpeaMeTHBIX CBsizedl npu wu3ydeHun xumuu B 10  kimacce
OCYIIECTBIISIETCS YePe3 UCTOJb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTUN, TaK U
MOHSITUM, SBISIONIMXCS CUCTEMHBIMU JJISl OTJIENBHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO6mue ecTecTBEHHO-HAyuYHbIE TOHSTUS: HAY4HBIM (PaKT, TUMOTE3a, TEOPHSs, 3aKOH,
aHanau3, CHUHTE3, Kiaccudukanusi, TEPUOJAUYHOCTh, HAOJIOJACHUE, OKCIEPUMEHT,
MOJICIMPOBAHNE, U3MEPECHHE, MOJICIIb, SIBJICHUE.

dusnka: MaTepusi, aToOM, JJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIUJ, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJIA, JIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, Pu3nuecKkue BEJIMUYUHBI, €AMHUIBI U3MEPEHUsI, KOCMOC, TUTAHETHI,
3BE3161, CoJHIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpATbI, TOPHBIE MOPOIBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

11 KJjaacce

Peanuzanus MeXnpeaMeTHbIX CBsA3ed TMpu  u3ydeHUu xumuu B 11 Kiacce
OCYIIECTBIISIETCS] Yepe3 MCMOIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSITUM, SBISIOMIUXCS CUCTEMHBIMH [IJISl OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
mukiaa. Peanmuzanms MeXNpeIMETHBIX CBA3€d TMpu u3ydeHun xumud B 11 kimacce
OCYIIECTBIISIETCS] Yepe3 MCIOIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK H
MOHSITUM, SBISIOMIUXCS CUCTEMHBIMH [IJISl OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSATHS: HAay4YHbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKaius, TNEPUOAUIHOCTh, HAONIONEHWE, OKCIICPUMEHT,
MOJICIMPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, TAPHUKOBBIM 3(PQeKT, TeXHOIOTHus,
MaTepHabl.

®duznka: martepusi, aTOM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWA, H30TOIIHI,
PaAMOAaKTHBHOCTh, MOJIEKYJA, JJICKTPUYCCKHUNA 3apsj, MPOBOJHUKH, IOTYIIPOBOJIHUKH,
TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KpPUCTAJUIMUECKas PEmETKa, CIUIaBbl, (PU3UYECKHE BEITUYUHBI,
€MHULIBI U3BMEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gorocunres, apixanue, 6mocdepa,s3xocucTeMa, MUHEpAIbHBIC YIOOPECHHS,
MHUKPORJIEMEHTHI, MAaKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpadbl, TOPHBIE MOPOJbI, TIOJE3HBIC
HCKOIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUYEBHOI'O IPEJMETA
OcBoeHue yueOHOro mnpenMera «XUMUS» JTOKHO O0ECleurBaTh JOCTHIKEHHE HA YpPOBHE
CpeaHero o01Iero 00pa3zoBaHusl CIEAYIOIIUX TUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX



00pa3oBaTeIbHBIX PE3YJIHTATOB:

e INNIAHUPYEMBIE JIHUHOCTHBIE PE3YJIbTATbBI OCBOEHUS
YUEBHOI'O ITIPEJMETA
«XHUMUsH» HA YI'JTYBJIEHHOM YPOBHE

[TmarupyeMbIMU JIMYHOCTHBIMH pE3yJIbTaTaMHU B PaMKaX OCBOCHHUS YYEOHOTO MpeaMeTa
«XHUMHUS» HA YTITYOJIEHHOM YPOBHE SBIISFOTCS:

1) B c(hepe oTHOUIEHUH O0y4YarOmMXCs K ce0e, K CBOEMY 3/J0pPOBbIO, K TO3HAHUIO CeO0si:

— TPUHATHE W peau3alvio IIEHHOCTEH 3I0pOBOro M 0Oe3omacHoro obpasza KU3HH,
OepeKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIICHHE K COOCTBEHHOMY (DM3UYECKOMY U
TICUXOJIOTHYECKOMY 37I0POBBIO;

— HENIPHUSITHE  BPEIHBIX NPHUBBIUEK: KYpEHUs, YIOTPEOJCHUS  aJKOTOJIA,
HapPKOTHKOB,;

2) B cepe OTHOIICHHH OOYYaromIMXCsl K OKPYKAIIIEMy MHPY, K XKUBOW MPUPO/IE,
XYJ0’)KECTBCHHOU KYJIbType:

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO pa3BUTHS HAYyKH,
3HAYMMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TCXHHMYECKOMY TBOPYCCTBY, BJIQJCHHC
JOCTOBEpHOW HWH(OpMaIMeld O TEepPeIOBBIX JOCTHIKCHHSIX W OTKPBITHUSAX MHPOBOH W
OTCUECTBEHHON HAyKH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOHCTBE MHpa U
00I11eCTBa;

— TOTOBHOCTb M CIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa30oBaHUIO, Ha
NPOTSKEHUU BCEH KU3HH; CO3HATEIHbHOE OTHOIIECHHE K HEMpPEephIBHOMY OOpa30BAHUIO KaK
YCIIOBUIO YCIIEITHOM MPOPECCHOHATBHON U 00IIECTBEHHOM €SI TeIbHOCTH;

— DJKOJIOTUYECKasi KyJNbTypa, OEpeKHOE OTHOLIEHHWE K POIHOW 3eMJjie, MPHUPOIHBIM
6orarctBam Poccun u Mupa, HoHMMaHKE BIUSHUS COITUATBHO-3KOHOMUYECKHUX MPOIECCOB Ha
COCTOSIHHE TPUPOTHON M COLMATBHOM Cpe/bl, OTBETCTBEHHOCTH 3a COCTOSHUE MPUPOIHBIX
PECYPCOB, YMEHUH M HABBIKOB Pa3yMHOT'0 IPUPOIONOJIH30BAHUS, HETEPITUMOTO OTHOIIICHUS K
JEUCTBUSIM, TPUHOCSIIUM BpEI SKOJOTHU; MPUOOPETEHUE OMbITa JKOJIOTOHANPABICHHOU
NEeSITEBHOCTH;

3) B chepe OTHOMICHHUH 00ydarommuXxcs K TpyAy, B cepe coruarbHO-2KOHOMUYECKUX
OTHOIIIEHUN:

— OCO3HaHHBIM BBIOOp Oynymiel mnpodeccuu Kak MyTh M CIOCO0 peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TUTAHOB;

— TOTOBHOCTH OOYYaIOIIUXCS K TPYAOBOM MPO(ecCHOHATBHON AEATENBHOCTH KaK K
BO3MOXHOCTH y4YacCTHSi B PpCIIEHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIEeHAITMOHAIBHBIX MPOOIIEM;

— MOTPeOHOCTh TPYAWTHCS, YBOKEHHWE K TPYAy H JIOAIM Tpyda, TPYIOBBIM
JTOCTIKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUECKOE OTHOIIIEHNE K PA3HBIM BUIaM
TPYAOBOM AEATEIBHOCTH.

e IIVNIAHUPYEMBIE METANNPEIMETHBIE PE3YJIbTATbBI OCBOEHMUSI
YYEBHOI'O
MNPEIMETA «XUMMUS» HA YIJIYBJIEHHOM YPOBHE
[Tnanupyemble MeTanpeaMETHBIC pe3yJbTaThl B paMKaX OCBOCHHUS y4eOHOIrO IpeaMera
«XuMHusS» Ha YLIYOJICHHOM YPOBHE IIPEACTABICHBI TPEeMs TPYIIIaMH YHHBEPCAJIbHBIX
yueOnbix aerctBuil (YVI).



2 . PerynsatuBHblEe yHHBEpCAIbHbIEC yU€OHBIE 1€UCTBUS

BrIlmyCKHUK Hay4dnTes:

— CaMOCTOSITEJILHO ONPEAEIIATh 1EJIH, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 3a/1a4U
B 00pa30BaTENbHON AESITENILHOCTU U )KU3HEHHBIX CUTYALUX;

— OLIEHMBATh PECYpPChl, B TOM YHCIJIE BpeMsl U JPyTHE€ HEMaTepUaJbHBIE PECYpPCHI,

HE0OXOIUMBbIE ISl TOCTHXKEHMSI TIOCTABIICHHON paHee Lelu;

— COTIOCTABJISITh MMEIOIIUECS BO3MOXXHOCTH U HEOOXOAMMBIC IJIs JOCTHKCHUS
LIETTU PECYPCHI;

— OpraHu3oBbIBaTh d()PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISl IOCTUKEHUS
MOCTAaBJICHHOM LICJIH;

— OTIPENIeNIATh HECKOIBKO MyTEH JOCTHKEHUS MOCTABIICHHOM 11€JIH;

— BBIOMpATh ONTUMAIBHBIA TYTh JOCTHUXKEHUS IEIH C ydeToM 3(PHEKTUBHOCTH
PacxoJI0BaHUS PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSAX ITUKU U MOPAJIH;

— 3a/1aBaTh MapaMeTpPbl U KPUTEPUHU, IO KOTOPHIM MOXKHO OMPEIEIUTh, YTO LEIb
JOCTUTHYTA;

— COTIOCTABJISATh TOJIYUYEHHBIA PE3yIbTaT ACATEILHOCTH C TIOCTABICHHON 3apaHee
LETbIO;

— OLICHMBATh TMOCTEJCTBUSI JOCTH)KCHHUS TIIOCTABICHHOW II€M B JICSATEIBHOCTH,
COOCTBEHHOM KU3HU M )KHU3HU OKPYKAIOIIHUX JIFOJICH.

3 .Ilo3HaBaTenbHbIE YHUBEPCAJIbHBIC YICOHBIC ICHUCTBUS

BrlnyckHUK HayuuTCs:

— KPUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO C PA3HBIX MO3UIIUH;

— pacro3HaBaTh U PUKCUPOBATH IPOTUBOPEUHs B MHPOPMAIIMOHHBIX HCTOYHHUKAX;

— HCIOJb30BaTh Pa3IUYHbIE MOJIEIBHO-CXEMATUUECKUE CpeacTBa TUISt

peACTaBICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HICTOYHUKAX MTPOTUBOPEUHIA;

— OCYHIECTBIISITh Pa3BEpPHYTHIH MH(GOPMAIIMOHHBIA TOUCK M CTaBUTh Ha €r0 OCHOBE
HOBBIC (YueOHBIC M TIO3HABATEIBHBIC) 3a1aUH;

— HCKaTh ¥ HAXOJIUTh O0OOIICHHBIE CTIOCOOBI PEIICHUS 33/1a4;

— TPHUBOJUTH KPUTHUYECKHE apTyMEHThI KaK B OTHOIICHHH COOCTBEHHOTO CYXKICHUS,
TaK U B OTHOLICHUH AECUCTBUM U CYKJACHHUM JIPYroro;

— aHAJIM3UPOBATH U MPEOOPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUUBHIE CUTYAIINH;

— BBIXOAWTH 332 paMKH Yy4eOHOro MpeAMEeTa U OCYIIECTBISATH LEJICHANPABICHHBIN
MTOUCK BO3MOXHOCTHU HIUPOKOTO MEPEHOCA CPEJICTB U CIOCOOOB JEHCTBUS;

— BBICTpauMBaTh HHIUBUAYATbHYIO OOpa30BaTEIbHYI0 TPACKTOPUIO, YYHUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YUaCTHUKOB U PECYPCHBIE OTPaHUYECHUS,

— MEHATh U YAEPKUBaTh pa3Hble MO3ULUU B MO3HABATEIbHON AEATEALHOCTH (OBITH
VICHHKOM W yuuTeneMm; (opmymupoBaTh 00pa30BaTENbHBIA 3alMpoC ¥ BBITIOJHSTH
KOHCYJIbTAaTUBHBIC (DYHKIIMHA CaMOCTOSITEIBHO; CTaBUTh MpoOieMy W paboTaTh HalI ee
pelIeHrneM; YIpaBiiaTh COBMECTHOW MMO3HABATENbHON JIEATEIbHOCTHIO U MOAUUHSATHCS ).

4. KoMMyHHUKaTUBHBIE YHUBEPCATbHBIC YICOHBIC EHCTBUS

BolnycKHUK HayuuTCS:

* OCYHIECTBIIATH JICJIOBYIO KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKaMH, TaK U CO
B3pOCIbIMU (KaK BHYTpU 00pa30BaTebHONW OpraHU3alliy, TaK U 3a €€ IpeiesiaMu);

* TIPU OCYUIECTBIECHUM TPYNIOBOM PabOThI OBITh KAK PYKOBOJUTENEM, TaK U YICHOM
MPOCKTHOM KOMAaHJIbl B Pa3HbIX POJISIX (TE€HEpPATOPOM HJIeH, KPUTHUKOM, HCIIOJHUTEIEM,
MIPE3CHTYIONIUM U T. 11.);

* Ppa3BEepHYTO, JIOTUYHO M TOYHO HM3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIOIb30BAHHEM



AaACKBATHBIX (YCTHBIX )51 HHCBMGHHBIX) SI3BIKOBBIX CPCACTB,

« pacno3HaBaTh KOH()JIMKTOI€HHbIE CUTYallUH W MPEJOTBPAIaTh KOHPIUKTHI JO UX
aKTUBHOM (ha3bl;

*  KOOPJAMHHUPOBATH U BBIINOJHATH PaOOTy B YCIOBHUSX BUPTYaIbHOIO B3aUMOIEUCTBUS
(W1 codeTaHus peajbHOrO U BUPTYaAIbHOTO);

* COIVIACOBBIBATh MO3WLMK WIEHOB KOMaHJbl B Mpolecce pabdoThl Haja OOIIHUM
MPOYKTOM/pEIICHUEM;

* TMPEACTaBIATh  NYyOJWYHO  pe3yJbTaThl  WHAMBUAYAJbHOM W TIPyNIOBOM
NEATENBbHOCTH, KaK Iepe] 3HaKOMOM, TaK U Ilepe]l HE3HAKOMOW ayIUTOPUEH;

« Toa0UpaTh NAapTHEPOB MJsl JI€TOBOM KOMMYHHUKALIMM, HCXOAS W3 COOOpaKeHH
PE3yJIbTATUBHOCTH B3aUMOJICHCTBUS, @ HE IMYHBIX CUMIIATUH;

. BOCIPUHUMATh KPUTHUYECKHE 3aMeUYaHusl KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

« TOYHO U €MKO (hOpMYIUPOBATh KaK KPUTHYECKHUE, TAK U 0JI0OpUTEIbHBIC 3aMEUYaHUS
B aJlpec IpYrux JI0JeH B paMKax JIeJ0BOM 1 00pa3oBaTeIbHOM KOMMYHUKAILIMK, U30eras npu
ATOM JIMYHOCTHBIX OLEHOYHBIX CYXJACHUI.

e IINIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOI'O IPEAMETA
«XUMMUS» HA YTIJTYBJIEHHOM YPOBHE

B pesynbrare m3zydenus ydueOHOro npeaMera «XuMHUs» Ha YPOBHE CPEIHETO OOIIEro

0o0pa30BaHus BBIITYCKHUK HA YIIIYOJIEHHOM YPOBHE HAy4YHTCS:

« pacKpbiBaThb Ha MpUMEpax poJib XUMHUHU B (OPMHPOBAHUU COBPEMEHHOW HAy4dHOM
KapTUHBI MUpa U B IPAKTUYECKON NEATEIIbHOCTH YEJIOBEKA, B3AUMOCBS3b MEXKIY XUMUEH U
IPYTUMHU €CTECTBEHHBIMH HayKaMU;

*  COIIOCTAaBJISAITh UCTOPUYECKUE BEXH PA3BUTHUS XUMHUH C UCTOPUUECKUMH NEPUOIAMU
Pa3BUTHUA NPOMBINUIEHHOCTH U HAYKH ISl IPOBEACHUS aHAIN3a COCTOSIHUS, TyTEHl pa3BUTHUS
HAaYK{ U TEXHOJIOTH;

¢ AHAJIM3UPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, NPHUMEHSS MOJOXKEHUS
OCHOBHBIX XMMHUUYECKUX TEOPUN: XUMHUYECKOTO CTPOCHUS OPraHUUYECKUX COeqUHEHUN A. M.
bytneposa, cTpoeHust aToMa, XUMUYECKOU CBA3U, SJICKTPOIUTUYECKON JUCCOUAIMHA KUCIIOT,
OCHOBAaHMM M COJIEM, a TaKXe YCTAHABIMBATh IPUUYUHHO-CJIECICTBEHHBIC CBSI3U MEXIY
CBOWCTBAaMH BEILIECTBA U €I0 COCTABOM U CTPOEHUEM;

* TPUMEHATH MpPaBUJIa CUCTEMATUUYECKOM MEXAYHAPOJAHOM HOMEHKIIATYphl Kak
CpEeIICTBA pa3NUYCHUS U UACHTU(DUKAIIUN BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

e COCTaBJIATh MOJICKYJSIDHBIE M CTPYKTYpHBbIE (OPMYJIbl HEOPraHUYECKUX U
OpraHMYeCKUX BEIIECTB KaK HOCUTEJCH nH(OpMAIuu O CTPOCHUHU BEIIECTBA, €T0 CBOMCTBAX U
MPUHAJIEKHOCTU K ONPEAECIEHHOMY KJIACcCy COSINHEHUN;

« OOBSACHITH MPUPOIY M CIOCOOBI 00pa30BaHMUS XUMUYECKON CBS3M: KOBAJCHTHOM
(TmoJIsIpHOM, HEMOJSPHOM), MOHHOM, METAJUIMYECKOM, BOJOPOIHON C IIEJIBIO OIMpEeIeIICHUs
XUMHUYECKOW AKTUBHOCTH BELIECTB;

*  XapakTepu3oBaTh (PU3MUYECKHUE CBONCTBA HEOPTraHUYECKUX U OPTaHUYECKUX BEILECTB
U yCTaHAaBJIMBAaTh 3aBUCUMOCTb (PU3MUYECKUX CBOICTB BEIIECTB OT THUMAa KPUCTATUIMYECKOU
pELIETKY;

¢ XapakTepu30BaThb 3aKOHOMEPHOCTH B M3MEHEHUM XUMHYECKHX CBOMCTB ITPOCTBIX
BEIIECTB, BOJOPOIAHBIX COEUHEHU N, BBICIIIMX OKCHJIOB U TUAPOKCHUIOB;

* MPUBOAUTH NPUMEPHl XUMHYECKHX PEAKLHM, PACKPBHIBAIOIIMX XaAPAKTEPHBIE



XUMUYECKHE CBOMCTBAa HEOPTaHUUYECKUX M OPTraHUYECKUX BEIIECTB M3YYEHHBIX KJIACCOB C
LEJBI0 UX UJICHTU(UKAIUU U 00BSICHEHUS 00JIaCTU TPUMEHEHHUS;

«  ONpeAessITh MEXaHU3M PEaKIUU B 3aBUCUMOCTHU OT YCJIOBUM MPOBEJICHUS PEAKIIU U
MIPOTHO3UPOBATh BO3MOXXHOCTh TMPOTEKAHUS XHMHYECKUX pEeaKIUid Ha OCHOBE THIA
XUMUYECKOU CBSI3U M aKTUBHOCTHU PEareHTOB;

¢ yCTaHaBIIMBaTh  3aBUCUMOCTh  PEAKIIMOHHOMW  CHOCOOHOCTH  OPraHHMYEeCKUX
COCIMHEHUN OT XapaKTepa B3aUMHOIO BIIMSHUS AaTOMOB B MOJIGKYJIaX C LEJbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINH;

¢ YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW pEaKIUU UM CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB C IIEIBIO OMpPEACICHUS ONTUMATbHBIX
YCJIOBUH MPOTEKAHUS XUMHYECKUX MTPOIIECCOB;

¢ yCTaHaBIIMBaTh T'E€HETUYECKYI0 CBSI3b MEXJIYy KJacCaMUd HEOPraHMYeCKUX U
OpraHUYeCKUX BEHIECTB JJii OOOCHOBAHUSI TPUHIUIIMAIBHOW BO3MOXHOCTH TOJTYYCHHS
HEOPTraHUYECKUX M OPTraHUYECKUX COCIMHEHUHN 3aJJaHHOTO COCTaBa U CTPOEHUS,

« MOJAOUpaTh PEareHThl, YCIOBHUS U OMPEACIATh MPOIAYKTHI PEAKIIUM, MO3BOJISIOITUX
peanu3oBaTh Ja0OpaTOpHBIE U MPOMBIIUICHHBIC CHOCOOBI TOJYYEHUS BaKHEHUIIMX
HEOPTraHMYECKUX U OPraHUUYECKUX BEIECTB;

e ONpeAcNsITh XapakTep Ccpeabl B pe3yJbTare TUIPOJIM3a HEOPTraHWUYECKUX U
OpraHUYECKHUX BEIIECTB U MPUBOIUTH MPUMEPHI THAPOIU3A BEIIECCTB B IOBCETHEBHOMN KU3HU
YeJI0BeKa, OMOJIOTHYECKIX OOMEHHBIX MPOIIECcCax U MPOMBIITICHHOCTH;

* TPHUBOJUTH MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi B MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOIECCAX U JKU3HEAESITEIIbHOCTH OPTraHU3MOB;

« 00O0CHOBBIBaTh MPAKTHUYECKOE HCIOJIb30BaHUE HEOPTaHWYECKUX W OPraHHYeCKHX
BEIIECTB U UX PEAKLUN B MPOMBIIIJICHHOCTH U OBITY;

 BBINOJHATh XUMHMUYECKHH OKCIIEPUMEHT [0 pACMO3HABAHMIO U  TOJIYYEHHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, OTHOCSIIMXCS K pa3IUYHBIM Kiaccam
COCIMHEHUW, B COOTBETCTBUM C TpaBWIaMH M TpuemMamMu Oe3omacHOW paboThl C
XUMHYECKUMU BEIIECTBAMU U 1a0OpaTOPHBIM 000pYI0BaHHUEM;

¢ TPOBOJUTH pacueThl HAa OCHOBE XHUMHYECKUX (OpPMYIT U YpaBHEHHH pEaKIUid:
HaXOXJACHUE MOJEKYISAPHON (POPMYIIBI OpPraHMYECKOrO BEIIECTBA MO €ro IJIOTHOCTH U
MaCCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIINX B €T0 COCTAB WUJIU MO IPOJYKTaM CTOPAHUS; pACUEThI
MacCOBOM IO (MaccChl) XMMHUYECKOTO COEAWHEHHS B CMECH; pacueTbl macchl (00bema,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMU, €CJIU OJTHO M3 BEIIECTB AaHO B U30BITKE (MMEET
MPUMECH); pacueThl MAacCOBOM WM OOBEMHOW [IOJNIM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETUYECKA BO3MOXKHOTO; PacdeThl TEIUIOBOTO d(QeKrTa peakiuu; pacyeTbl 00BEMHBIX
OTHOILIEHUM Tra30B MPU XUMHUECKUX PEaKIMSAX; pacdyeTbl Macchl (00beMa, KOJIMYECTBA
BEIlleCTBA) MPOAYKTAa pEaKIUU, €CIM OJIHO U3 BEIIeCTB JaHO B BHUJE pPacTBOpa C
ONPEJICIICHHOW MacCOBOM J10JIEM PAaCTBOPEHHOIO BEIIIECTBA;

* HCHOJIb30BaThb METOJbl HAYYHOIO TO3HAHMS: aHalu3, CHUHTE3, MOJIECIUPOBAHUE
XUMHUYECKUX TPOILIECCOB U SIBICHUW MPHU PEHICHUU Y4eOHO-UCCIEAOBATEIbCKUX 3aJlad MO
M3YUYEHUIO CBOMCTB, CIOCOOOB MOJTYUYEHHUS U PaCliO3HABAHUSI OPTraHUYECKUX BEIIECTB;

* BJIAJIETh NIpaBUJIaMU 0€30MACHOTO OOpaIllEHUsI C €IKUMU, TOPIOYMMHU U TOKCUYHBIMU
BEILIECTBAMU, CPEJCTBAMU OBITOBON XUMUU;

* OCYILECTBIATH MOUCK XUMUYECKOU MH(POPMAIIMU 110 Ha3BAaHUIM, UECHTU(PUKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

« KPUTHUYECKH OIICHUBATh W HHTEPIPETUPOBATh XUMHUYECKYIO HUH(OpMAIHIO,



COJIEpIKaIIylocs B COOOIIEHUSX CPEeACTB MaccoBod WH(popManuu, pecypcax MHTepHeTa,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIENIAX
BBISIBJIEHUS OIIMOOYHBIX CYXACHUI U (POPMHUPOBAHUS COOCTBEHHOM MO3UIINH;

« HAXOJWTbH B3aUMOCBSI3U MEXIY CTPYKTYpPOH M (DYHKIHEH, IPUIHMHON U CICACTBHEM,
Teopue U (akTamMu TpU aHATU3€ MPOOJIEMHBIX CUTyalluid 1 0OOOCHOBAaHWHU MPUHHUMAEMBIX
PELIEHU Ha OCHOBE XMMUYECKUX 3HAHUU;

e TPEJICTaBIATh IMYTH pEIICHUS TIOOATbHBIX MPOOJEeM, CTOSIIMX  Tepen
YEJIOBEYECTBOM, U TICPCTICKTUBHBIX HAMPABIICHUN Pa3BUTHS XUMHUYECKUX TEXHOJIOTHIA, B TOM
YHCcle TEXHOJIOTUHA COBPEMEHHBIX MAaTepHallOB C PAa3NIUYHONW (PYHKIMOHAIBHOCTHIO,
BO300HOBIISIEMBIX HMCTOYHUKOB CHIPbS, MEPEpadOTKA W YTUIM3AIUN MPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

BbImyckHHK Ha yriyOJIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHTHCS:

« opmynruposams yenv UCcie008anUs, 8bl08ULAMb U NPOBEPSAMb IKCHEPUMEHMATILHO
2unomeswvl 0 XUMUYECKUX CBOLUCMEAX 8eujecme Ha OCHOBe UX COCMAasd U CMpPOEHUsl, ux
CcnocoOHOCMU 8CMYNams 8 XUMUYEecKue peakyuu, o xapakmepe u npooyKmax paziutdHblX
XUMUYECKUX pearyuti;

*  CaMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHNEPUMEHMbL C
coonooenuem npasuil  Oe3onacHou pabomsl ¢ Gewecmeamu U - J1AOOPAMOPHLIM
0bopyoosanuem,

* UHMEpNpemupo8ams OAHHbIE O COCMase U CMPOEHUU Geuecms, NOJYUEeHHble C
NOMOUWBIO COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOOO08;

* ONUCLIBAMb COCMOAHUE JNeKMPOHA 6 amome HA OCHOBE COBPEMEHHbIX
K8AHMOBO-MEXAHUYECKUX — NPeOCMAGNIeHUll 0 CMpoeHuu amoma 011  O0O0bACHeHUs
Pe3yIbmamos CNeKmpailbHO20 aHaIu3d euecms;

*  Xapakmepuzo8amv polb A30MOCOOEPAHCAUWUX 2eMEPOYUKTULECKUX COCOUHEHUU U
HYKJIEUHOBLIX KUCJIOM KAK 8ANCHEUUUX OUOI02UYeCKU AKMUBHBIX 8eUeCe;

*  NPOCHO3UPOBAMb 803MONCHOCMb NPOMEKAHUS OKUCIUMENbHO-80CCMAHOBUMENIbHBLX
Ppeaxkyuti, 1exicauux 8 0CHO8e NPUPOOHbBIX U NPOU3BOOCTNEEHHBIX NPOYECCO8.

OPTAHU3ALIUS [TPOEKTHOM U YUYEBHO-UCCJIEAOBATEJIBCKON
JESTEJbHOCTU OBYYAIOIIMXCS

B HpeHOI[aBaHI/II/I XUMHHU OCHOBHAJs 3aja4a yT{I/ITeJIH COCTOHUT B TOM, I-IT06I>I BaHHTepeCOBaTb
yanII/IXCH HpOHeCCOM [IO3HaHMu4, HayT{I/ITL X CTaBHUTb BOHpOCBI W IIBITATHCA HElfITI/I Ha HHUX
OTBECTHI, OG’bﬂCHﬂTB pGSyHLTaTLI 1 A€J1aTb BBIBOHBI. HpI/I BKIIFOUCHHNU I/ICCJIGI[OBaTeJIBCI(Of/i
ACATCIBHOCTH B IIPOHOCCCC O6yLIeHI/I$I, IIpCIKAC BCCTO, H606XOI[I/IMO IIPpOaHAIIN3HUPOBATH
YCI10BHA €C pCalIM3allum:

. JANAJIOTNYCCKOC B3aHMOHeﬁCTBHe yquHKa n neanarora,

. KOMIICTCHTHOCTD II€aarora,

. CIIOCOOHOCTH yYalIuXcs;

. rpaMOTHAasi OpraHu3alnus yueOHOTro HCCJICAOBaHMS.

dopMBl OpraHM3aluKi  y4eOHO-UCCICAOBATEILCKOM JICITEIHPHOCTH MOTYT OBITh Kak
YPOUYHBIMHU, TaK M BHEYPOUHBIMU. YUEOHBIE HCCIEAOBAHUS HAa YpOKax JenaloT Mpouecc
I/I3yquI/IH XUMHUHN I/IHTepeCHHM, yBJ'IeKaTeJII)HI)IM, TaK KaK OHU JAKOT BO3MOXHOCTH ACTAM B
pe3yibTaTe HaOIIOJICHUSI, AaHAJIN3a, BBIIBUKEHUS TUIIOTE3bI U €€ MPOBEPKU, (POPMYIUPOBKHU
BbBIBO/JIA - IIO3HAHUEC HOBOTI'O.

CUCTEMA OHEHKH JOCTWXEHUA TINIAHUPYEMBIX PE3VIJIbTATOB Kpurepuu
OLICHUBAHUS Pa3IUYHBIX POpM pabOThl 0OYHAIOITUXCS HA YPOKE.




OCHOBHBIMH BUJAaMH KOHTPOJS 3HAHUU Y4YAIIMXCS SIBISIOTCS yCTHas INPOBEpKA 3HAHMIM:
(pOoHTaNBHBIM ONPOC, UHANBUAYAIBHBII OMPOC, KOHTPOJIbHAS padoTa.

dopMaMy NUCBMEHHOM NMPOBEPKU 3HAHUU SIBISAIOTCS MpaKTUYecKas paboTa, KOHTPOJIbHbIE
(camocrosiTenbHbIE) PaOOTHI, TECTOBAsK MPOBEPKA 3HAHUN U TUCbMEHHBIE 3aUYETHI.

OueHka yCTHOTO OTBETA.

OneHnka “5” cTaBUTCS €CNH:

. MIOJTHO PACKPBITO COJIEp>KaHUE MaTepHraia B 00beMe MporpaMMbl U yUeOHHKA;

. YETKO U MPABWIBHO JIaHBI OMIPEICIICHHS U PACKPBITO COJEp KaHUE TTOHSATHIA;

. BEPHO, UCIOJIb30BaHbl HAYYHbIE TEPMUHBI;

. JUISL I0Ka3aTelIbCTBa MCIOJIb30BaHbl PA3UUYHbIE YMEHHS, BBIBOJABI W3 HAOIIONCHUN U
OITIBITOB;

. OTBET CaMOCTOSITEJILHBIHN, UCIIOIH30BaHbI PaHEE MPUOOPETEHHBIC 3HAHMUS.

OueHnka “4” cTaBUTCS €CIIH:

. PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaa;

. B OCHOBHOM TIPaBWJIBHO JIaHBI OMPENEJICHUs] TOHSATUH W UCIIOJIb30BaHbl HAay4YHBIE
TEPMUHBI;

. OTBET CAMOCTOSITEIILHBII;

. ompeiesIeHHs TOHATUH HETIOHBIC, TOMYIICHbI HE3HAYUTEIIBHBIC HapyIICHUS
IIOCJIEIOBATEILHOCTH

U3JIOKEHUS, HEOOJIbIIINEe HETOYHOCTH TPH HCMOJB30BAaHWM HAYYHBIX TEPMUHOB WU B
BBIBOJIaX U 0000IIEHUAX U3 HAOIFOJEHHUNA U OMBITOB.
Onenka “3” cTaBUTCA €CJIH:

. YCBOEHO OCHOBHOE COJIepKaHKe YU4eOHOTO MaTepuaia, HO U3JI0KeHO (pparMeHTapHO, He
BCeraa

I0CJIe10BaTEIbHO;

. omnpeAesIeHUs] TOHATUN HEJJOCTATOYHO YETKHUE;

. HE HMCII0JIb30BaHbI B KAYECTBE I0KA3aTEJIHLCTBA BEIBOALI M 0000IICHUS U3 HAOIIOAEHUHN 1
OITBITOB

VT JIOTTYIIICHBI OIIUOKHU TIPH X U3JI0KCHHH;

. JOTMYIIEHBl OMIMOKM W HETOYHOCTH B HCIOJIL30BAaHUM HAyYHOW TEPMHUHOJIOTHH,
onpeAeICHUN

MMOHSITHH.

Orenka “2” cTaBUTCS €CIU:

. OCHOBHOE COJIepKaHHe YI4eOHOro MaTepuaja He PacKphITo;

. HE JIaHbl OTBETHI HA BCIIOMOTaTEJIbHBIE BOIIPOCH! YUUTENS;

. JOMYIIEHBl TPyObIe OIIMOKH B OMNPEIACICHUM IOHSATHM, IIPH HCIIOJIH30BAHUHU
TEPMHUHOJIOTHH.

O1nieHKa CaMOCTOATENBHBIX TUCHbMEHHBIX U KOHTPOJIBHBIX Pa0OT.
Ouenka “5” cTaBUTCA €CJIH:

. paboTa, BeINOJHEHA 0€3 OIKMOOK U HEAOUETOB UM UMEET He 00Jiee OJHOTO HEeI0YeTa.
OrueHka “4” cTaBUTCS €CJIU:
. paboTa, BEITIOJIHEHA ITOJTHOCTRIO, HO B HEl: He OoJiee 0JHOM HErpyOOoi OMIMOKN M OJTHOTO

HeJo4eTa, WK He 0oJsiee ABYX HEJOUYETOB.
Onenka “3” cTtaBUTCA €CIU:
. YYEHUK MPABUIILHO BBITIOJHUII HE MEHEE TTOJIOBUHBI PA0OThI MU JOMYCTHI:

. He Oosiee ABYX IrpyObIX OIIMOOK,
« WIX HE OoJiee OTHOM TPpy0O0it OIIMOKHM M OJHOTO HEJI0YeTA.
« WM He OoJiee 0JJHOM TpyOOil U OJJHOM HErpyOoil OKMOKHU M OJTHOTO HEI0YETa,



. WM He OoJiee IByX-TpeX HErpyObIX OMHMOOK,

*  WJIM OJTHOM Herpy0oil olMOKU U TPEX HEJOUETOB, UM MIPU OTCYTCTBUH OIIHUOOK, HO MPH
HaJIMYUU YETHIPEX-TIATH HEI0UETOB.

OneHnka “2” cTaBUTCS €CIH:

. YKCJIO OIIMOOK U HETOYETOB MPEBBIIIAET HOPMY, IIPU KOTOPO MOXKET OBITh IOCTABIICHA

OLICHKA

“3”, UM €CNM MPABUIILHO BBIITOJIHEHO MEHEE MOJIOBHHBI PAOOTHI.

VYuutens UMeET MpaBo MOCTaBUTh OLIEHKY BBILIE TOM, KOTOpas npeaycmorpena “Hopmamn™,

€CJIM YYeHMKOM OPUTHMHAJIBHO BBINIOJIHEHA padoTa.

OneHka TecToB.

B kayecTBe HIKHEW TrpaHUIBl  YCIEIIHOCTH  BBINOJHEHUS OCHOBHOIO  TECTa,

COOTBETCTBYIOLIIETO OIeHke “3” (“3auer”), MOXHO MpPUHATH ypoBeHb - 60% -74%

NPaBWIbHBIX OTBETOB M3 OOIIET0 KOJIMYECTBA BOIPOCOB.

Ornenka “4” (“xopoiiio”) MOXeT ObITh MocTaByieHa 3a - /5% - 90% npaBUILHBIX OTBETOB.

Onenka “5” (“OTAMYHO”) ywamuicsl JOJDKEH YCICIIHO BBIMOJHUTH TecT, Oonee 90%

NPaBWJIbHBIX OTBETOB.

OneHka npakTuueckux pador.

OueHka “5” cTaBUTCS €CIH:

. yUYalIUNCs BBIOTHUII pabOTy B MOJHOM  00BbEME ¢ coOJII0IeHHeM HE0OX0IMMOM

MOCJIEIOBATEIBHOCTH €€ MTPOBEICHNUS;

. yUYalIUHCs CaMOCTOATEIBHO U PAllMOHAIBHO BHITIOJIHUAI BCE 3a/IaHUSI B YCIOBUSX,

o0ecneurBaroLuX MOJIY4eHNE PE3YIbTaTOB U BEIBOJIOB C HAUOOJIbILIEH TOUHOCTHIO;

. B IIPEJICTABIIEHHOM OTYETE MPABHJIBHO U aKKYpPaTHO y4alluics BBIIOIHUII BCE 3aIUCH,

TaOJIUIIBI,

PUCYHKH, YEPTEKHU, TpaUKU, BEIUUCICHUS U CAEIIAl BHIBOJIBI.

Onenka “4” cTaBUTCA €CJIH:

. BBITIOJIHEHBI TPEOOBaHMS K OIlEHKE 5™, HO:

. 3a/IaHUS BBITIOTHSII B YCIIOBHSIX, HE 00ECIIEUNBAIONINX JOCTATOUHONH TOYHOCTH
U3MEPECHU;

. JOMyIIeHo 2-3 Helo4eTa, Wik He 0oJiee 0HOM HerpyOoil ONTMOKH M OJTHOTO HEJIoYeTa.
Onenka “3” cTaBUTCA €CJIH:

. paboTa BBINIOJHEHA HE TIOJHOCTHIO, HO OOBEM BBIITOTHEHHON YacTH TaKOB, YTO
[IO3BOJISIET

MOJIYYHUTh TPAaBIIIBHBIC PE3YIIHTATHl U BHIBOJIBI, HIIA €CITU B XOJIC BBHITTOJIHEHHS paOOTHI OBLITH
JIOTIYIICHBI CIEAYIONINE OIUOKH:

. BBIMIOJIHEHUE Pa0OThl MPOBOAUIOCH B HEPALMOHAIBHBIX YCIOBHUSIX, YTO IMPHUBEIO K
MOJTYYEHHUIO

PE3YABTATOB C OOIBIION MOTPEIIHOCTIO;

. B OTUeTe OBUIM JOIMYLIECHBI B OOIEH CIOKHOCTU He Oojee NByX OHIMOOK (B 3amUCAX
€IUHULL,

M3MEPEHUSX, B BRIYUCIICHUX, TpaduKax, TaOINIax, CXeMax, aHaIN3e TIOTPEITHOCTEH U T. 11.),
HE TPUHIUMHAAIBLHOTO IS JAaHHOW pPabOThI XapakTepa, HO TMOBIUSBIINX Ha PE3yJIbTaT
BBITIOJIHEHUS;

. paboTa BBINOJIHEHA HE MOJIHOCTHIO, OJJHAKO OOBEM BBIMOJHEHHOM YacTH TaKOB, UTO
MO3BOJISIET

MOJIyYUTh MpPaBWIbHBIC PE3YIbTAaThl M BBIBOJIBI MO OCHOBHBIM, MPHUHIUIIUAIBHO Ba’KHBIM
3a71a4aM palboThI.

Ouenka “2” craBuTCA €CHU:

. paboTa BBINOJIHEHA HE MOJTHOCTHI0 U 00BEM BBITIOJIHEHHOM YacTH pabOThI HE MO3BOJISIET



cenaTh

MPaBUJIbHBIX BBIBOJIOB;

. BBIYUCJICHUS, HA0MI01eHUS (MOICIIMPOBAHKE) POU3BOIMIINCH HEMPABUIHHO;

. B XoJe paboTel MU B OTYETE OOHAPYKWINCh B COBOKYIHOCTH BCE€ HEAOCTATKH,
OTMEUYEHHBIE B

TpeOOBaHUAX K OLICHKE “3”.

O6mas knaccupukaiys oumooK.

[Ipu oueHke 3HaHUM, YMEHUI U HABBIKOB OOYYaIOMIMXCA CIIEIYET YYUTHIBATh BCE OLIMOKU
(rpyOble 1 HerpyObI€) U HEJOUYETHI.

['pyObIMU cUMTAIOTCS OIIUOKH:

. HE3HAHME ONPEEICHUSI OCHOBHBIX MOHATHM, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJOKEHUM
TEOpHH,

He3HaHue (opmyn, OOUIENPUHATHIX CHUMBOJIOB OO0OO3HAYEHHM BEJIMYMH, EAUHUI] HX
U3MEpEHUS;

. HE3HAHWE HAUMCHOBAHUM €TMHUIL U3MECPCHHSI;

. HEYMCHHE BBIJICTUTH B OTBETE TJIABHOE;

. HEYMCHHE NMPUMCHSTh 3HAHUS, aJITOPUTMBI JJIS PEIICHUS 3a/1a4;

. HEYMEHHE JIeJIaTh BBIBOJIBI M 0000IICHNS;

. HEYMEHHE YUTATh U CTPOUTH I'pauKu;

. HEYMEHHE IT0JTb30BaThCS IIEPBOMCTOYHHKAMH, YUCOHUKOM U CIIPABOYHHUKAMM;
. noTepsi KOPHS WM COXPAaHCHHUE MTOCTOPOHHET0 KOPHS;

. otOpachiBaHHe 6€3 00BSICHEHUI OJTHOTO U3 HUX;

. paBHO3HAYHBIC UM OIITHOKHU;

. BBIYHCIIUTENILHEBIE OIIMOKH, €CJIM OHU HE SIBJISIOTCS OITUCKOM;

. JIOTUYECKHE OIIUOKH.

K HerpyObIM OIMOKaM CJIeAyeT OTHECTH:

. HETOYHOCTH (POPMYITUPOBOK, ONPEACIICHNMN, TOHATUH, TCOPUH, BEI3BAHHASI HETIOJIHOTOM
oxBara

OCHOBHBIX IIPU3HAKOB OIIPCACIIICMOIO IMIOHATHUA HWIIH 3aMEHOM OIHOTO - IBYX H3 3THX
IMPU3HAKOB BTOPOCTCIICHHBIMU

. HETOYHOCThH rpaduka;

. HEpalMOHAIbHBII METOJ PpELICHHS 3aJadyd WM HEJOCTATOYHO MPOJAYMAHHBIN IUIaH
OTBETA

(HapylIeHHe JTOTHKH, TOAMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMU );

. HEepaIMoHaIbHbIE METOJIbI pa0OTHI CO CIIPABOYHON U JPYTOU JTUTEPATYPOK;

. HEyMEHHE pPelIaTh 3a/1a4H, BRIOIHITE 3a1aHus B 0011eM Buje. Hegouetamu sBistoTCS:
. HEepaIMoHaIbHbIC MPUEMbI BEIYUCICHUN U TPeo0pa30BaHui;

. HEOPEKHOE BBHIMIOJTHEHUE 3aMMUCEH, YEPTEIKEH, CXeM, TpaduKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

10 kiace
Ne| HaummenoBanmue Konuuect | M3 HUX (KOJIUYECTBO DNEeKTPOHHBIE
11/T1pa3IeNoB o yacop |Koutpomnbhbl| [IpakTrdeck (tmdpoBbIe)
(Bcero) e paboTel | me paboThl | oGpasoBaTeTbHEIE
Pasnen 1. [loBropenue 16 1
1 [ yriyOieHue 3HaHU
2 |Paznen 2. OCHOBHBIE 16
TOHSITHSI OPTaHHYECKOU
XUMHUHU
3 [Pazgen 3. 37 1 2
YT1€eB010pOabI
4 |Pasnen 4. 24 1 4
Kucnopozaconepxariue
OpraHUYECKHEC
COEIMHEHHSI
5 |Pa3men 5. Azor- u 11
cepocoiepxKaIine
COEIMHEHMUS
6 [Pa3zmen 6. 21 1 2
buosiornuecku
AKTUBHBIC BEIIECTBA
7 [Pazgen 7. 11 2
BricokOMOJIEKyIsIpHBIE
COCIMHEHMUS
Hroro: 136 4 10
11 kJacc
Ne | HanmenoBanue KonunuectB | W3 HUX (KOJIUYECTBO DNEeKTpOHHBIE
11/Tpa3iesios ouacoB |Koutpombusl| [IpakTrdeck (ppoBsIe)
(Bcero) e paboTbl | ue paboThl | oGpa3oBaTENbHbIE
1 4
1 [Pazmen 1. Hemeranmsl 42
2 |Pazmen 2. O6mime 3




MCTaJ1JIOB

3 Pasmen 3. 12 1
MeTtamisl
TJIABHBIX TTOTPYIIT
4 Pazmen 4. 21 4
MeTtamisl
MOOOYHBIX MOArPYII
5 Pasnen 5. 14
Crpoenue
BEILECTBA
6 [Pazmen 6. 21 2
TeopeTtnueckoe
OIMCaHUE
7 Pasmen 7. 8
XUMH4YecKast
TEXHOJIOTUSI
8 Pazmen 8. Xumusa B 6 1
[TOBCEIHEBHOM KU3HU
9 Pazgen 9. Xumus Ha 4
ciryk0e ob1ecTBa
10 Pa3zpgen 10. Xumus B 5
COBPEMEHHOM HAyKe
HToro: 136 12
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