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MpunoxeHue 4.
Pecypcbl o6pa3oBaTenbHOro Komnsekca

B coctaB 00pa3oBaTeIbHOT0 KOMIUIEKCA «XUMHS 8 Klaccy BKIFOUYCHBI pa3-
JUYHBIE MeIuaMaTepHanbl, JOCTYIHbIE MPHU MOMOIIM COOTBETCTBYIOIIUX THIIEp-
CCBUIOK TIPH MIPOCMOTPE TEOPETHYECKUX MaTepHaioB JHOO B paszmeine [ arepes U
MIPEACTAaBILIIOMNE COO0H CTaTHYHBIE (POTOMILTIOCTpAINH, BHACOPparMeHTsl, 3D-
MOJIeJIM M MHTepaKTUBHbIE Tabauibl. Kpome Toro, B cocraBe maparpados mpemy-
CMOTPEHBI pa3iInyHbIe ()OPMBI IPOBEPKH 3HAHWH — TPEHAXEPHI, IPOBEPOYHBIC U
KOHTPOJIbHBIE PabOTHI, MPAaKTUKYMBI [0 PEUICHUIO 3a1ad. lIlepedeHb yKa3aHHBIX
MaTepHaJoB IPHUBEICH B HIHKECIEAYIOINX TaOIHIax.

4.1. ®otorpaduu

TMonpasznen Ianepess > @omoarbbom conepXut 226 OpUTHHAIBHBIX (OTOMII-
JMIOCTpaluil MPaKTUYECKH KO BceM ypokam. HamomHuM, uto kaxmas ¢ororpadus
Tak)Ke COMPOBOXKAAETCSI HEOOBIIIMM TEKCTOBBIM MOSICHEHUEM (CM. §5.2).

Pa3gen ¢ororanepen / HazBanue dororpadun

Hpocmb/e geuwjecmea

1. Asor 21. Kucnopon 40. Cenen

2. Anmas 22. KobanbT 41. Cepa

3. AnmroMuHHI 23. Kpemuuii amopdHblii 42. Cepebpo

4. bepunnuii 24. KpeMHHIA MEKOKpUCTAII- 43. Cxanauit

5. bop JINYECKUN 44. Crexnoyriepon
6. bpom 25. Kpemuuii 0co00 4uCTHIi 45. Cypsma

7. Banaguii 26. JInutnit 46. TanTan

8. BucmyTt 27. Maruuit 47. Tannuit

9. Bonopon 28. Menb 48. Temnyp

10. Bonbdpam 29. Monubaex 49. Turan

11. Tannmit 30. MbImibsak 50. Tynuit

12. l'a¢puuit 31. Harpwmit 51. Ypan

13. T'epmanuit 0c000 YHCTBIH 32. Huxens u xpom 52. ®ocdop kpacHbli
14. I'pachut 33. Hukens 53. dynneper

15. XKeneso 34. HuoOwnit 54. Xnop

16. 3omoto 35. OnoBo 55. Xpom

17. Unawit 36. [Inaruna 56. Lle3unit

18. Mox 37. Pennit 57. Llepwuit

19. Kanuit 38. PryTs 58. Iunk

20. Kanpuuii 39. CBuHenl 59. LluHK 1BLIL

60. Iupkonuii
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CrioxHble geujecmsa

Oxcuast

. OkcHjt amOMUHUS

. Okeup Bojopona

. Oxcup nertepus

. Okenp xenesa (111)

. Okcujt KanbIus

. Okenp kpemuus (1V)
. Oxenp mequ (1)

. Oxcenp vukens (11)
9. Okcup prytu (II)

10. Okcup ceunma (1)
11. Okcup ceunua (IV)

[ BN e R O S

12. Okcup ceunna (I1V) nuceunma (11)

(CBHHLIOBBIH CYypUK)
13. Oxcug docdopa (V)
14. Oxcup xpoma (I11)

Ilepoxcunabl
1. Ilepokcun Bogopona
2. [lepokcun HaTpHst

OcHoBaHus

1. T'unpokenn Kamus
2. l'unpokcun HATpHst
3. I'unpokcna KabLys

Kuciiorsl

1. A3oTHas kucnora

2. bopHas kucnora

3. OprodocopHas KucIoTa

Comn

Cpeonue:

. BonmsppamoBast 6ponsa
. luxpomat aMMOHHUS

. Juxpomar kanus

. Menuslii Kynopoc

. Moaubmar aMmMoHuSA
. Hutpar ko6Gansra (I1I)
. Hurpat cepebpa

. Hurpat xpoma (I11)

. HutpaTt ammoHus

10. Hutpar Hatpus

O 002NN R WN—

Kucnwvie:
I'uppoxapOonat HaTpus

OcHosHble:
Manaxut

Cmewannvie:
X7opHast U3BeCTh

lsotinvie:
1. XpoMoBoOKaHeBbIe KBACIIbI
2. Comb Mopa

Komnnexcnuie:

1. Xentas kpoBsHas conb
2. Kpacnas kpoBsHas conb
3. 3o70Tas conb

Tuopuowt:
IMuppun xansuys

4. CepHas KUCIIOTa Tanozenaneudpuosi:
5. Consnast kuciora Xnopua dpocdopa (V)
6. XnopHasi KHCJI0Ta
Muneparnbi

Jparonennsnie | IloxynparoueHnnsie u IloaeouHbIe KAMHH CamopoaHble
KaMHHU 1o/1eJI0YHbIe KAMHH 1. AparoHur 1. I'padur
1 nopsaoox 1 nopsoox (Mpamopsslii oruke) | 2. Cepa
1. Anma3 1. T'opHslit XpycTaib 2. Kanpur
2. Anmassl B 2. KBapr 6ecuiBeTHBII (ucnmanacKuil mmar) Pynbr

kumbepaute | 3. KBapu apiMyarhlii 3. Kanbuut romy06oit Bopamui
3. Uzympyn 4. KBapn MOOYHBII 4. OHuKC 1. Ammaput
4. Pyoun 5. KBapu po3oBblit 5. ®moopur 2. T'uppoGopauut
11 nopndox 6. KBapuur 3enensiit ¢ | 6. Xanmenox Tanoudst
Ax KPHUCTaJIJIMKAMU 7. Hapour T

eKCaHJPHUT . Fanut

KOTYeqaHa 8. Smma
7 Tasvout (xaMeHHas CoJlb)
11 nopsioox - 1asyb 2. dmooput
T 8. Hedpur
omnas
9. Manaxut
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IV nopsiook 11 nopsaoox Tuopokcunvt
1. Ametuct 1. Arar Byperit xene3Hsk
(xpucruin) 2. Azypur (JINMOHHUT)
2. I'panar 3. Ama3oHUT
Kapbonamut
3. buproza 4. 'emarur
1. Jomomut
4. Xpuzomna3 5. Pomonur .
2. Ucnanackuii mmar
5. Xpusomnpa3
6 3. Kagpmur
- Hrpun 4. Maruesur
5. Cunepur
Oxcuosl

1. Bokcut Oypsorit

2. Bokeut uepHslit

3. Kopynn

4. MarHuTHBII
JKEITE3HSIK

5. IMupomnio3ur

Cunuxamoi

1. MUKpOKIIHH
(moneBoi#t mmar)

2. Coen

Cynoepamul
1. Aarugput
2. Bapur
3. T'unc
(MapbHHO CTEKIIO)
4. I'umc — ceJIeHUT
5. I'unc mnacTuHya-
TBIA
6. Mupabunut

Cynoguovt

1. Aypunurmest

2. laneHuT (CBHUHIIO-
BEIN Oeck) u cha-
JIepUT (LIMHKOBAs
oOMaHKa)

. Kunosaps

. Momm6aenur

. Hupur

. XanbKOIUPHT

AN N bW

Dochamol
1. Amatur
2. buproza
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Mamepuarbi

Pe3una
TpyOku pe3nHOBBIE

CrekJio

. ApMupoBaHHOE

. I'mymonoe

. Ilenocrekiio
Crexio
CrekoBara
CTekoneHTa
CTEKJIOHUTh

. CTeKJIOTEKCTOJIUT
. CTEeKJIOTKaHb

R R

CtpoutebHbIe MaTepPHATBI
Kupnuy

1. KpacHsrii

2. OGNUIIOBOYHBIN

3. OrHeyOpHBIi

4, CUIMKaTHBIN

Baocywue

1. U3BecTp-mynionka
2. llemeHT Oernblit

3. LlemenT cepslit

bemon
Kenezoberon

MeTajuibl ¥ CIIABBI
Lpaecoyennvie

1. 3omo0TO

2. Cepebpo

I]eemnvie

. AlTFoMHHUI
Bponza

. JropanroMuHuit
. Jlatynp
Menb

. Menbxuop

. Hetiznnsbep
. [purmoii

. CBuHen

10. Cumymusa
11. Tutan

12. Iunk

Yepnuovie

1. Cranp

2. Cranp HeprkaBeromas
3. Cranb OlIMHKOBaHHAs
4. UyryH cepblit

5. YyryH Koppo3usi

4.2. BuneopparmeHTbl

Honpasnen [anepes > Buodeozanepess conmepxutr 99 BumeodparMeHTOB (B
dopmate AVI) ¢ neMoHcTparueil pa3IMYHbIX XUMHYECKHUX OMBITOB. Kax bl BU-
JeodparMeHT cHa0XeH COOTBETCTBYIOIIUM ayJHOCOIPOBOKAECHUEM (TIpU HEOOXO-
JVMOCTH €TI0 MOXKHO OTKJIFOUHMTH IPH HOMOIIYM COOTBETCTBYIOIIEH KHOIKH HA Me-

JManaHen — cM. §5.2).

Tema Kypca XUMHH
8 kimacca

Ha3Banue Buaeopparmenta

1. Tlpenmet xumuun

. Bosronka iiona
. Beimapusanue

. JlekanTtanus

. Juctunsmus

. OTcrauBanue

. [InaBnenue caxapa

O 001N N B WK —

. HeﬁCTBHe Mariura Ha CMECh IMOPOIIKOB CEPHI U JKEJIE3a

. [IpokanuBanue B My(esbHOM neun
. Paznenenue B nenuTenbHON BOPOHKE

10. Paznoxenue nuxpoMaTa aMMOHUS
11. Peakuus yriaekucioro rasa ¢ M3B€CTKOBOH Bomoi
12. ®unprpoBaHue Yyepe3 OObIYHBINA UIBTD

13. Lenrpudyruposanue
14. DxcTpakums
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Tema Kypca XHMHH
8 kiacca

Ha3Banue Bugeopparmenta

2. Kucnopox. O30H.
Boznyx

. Bocrnamenenue nepust

. l'ammenune cBeyeil yriekucibM razoM

. Topenue xenesa B Kuciopoe

. TopeHue ny4nHku B KHCI0poie

. l'openne maruus B Kuciopope

. l'openue metana

. 'openne cBeun B KHCIOPOJE

. I'openue cepsl B kuciaopone

. Topenue yriepona B kuciopoze

. l'openne docdopa B kucnopose

. 3aTyxaHHe JIyYMHKH B YTJICKHCIIOM Ta3e

. O30HHpOBaHKE BO3AyXa

. [lomydenne kucnopoaa U3 epMaHraHaTa Kaiuus
. Pa3pymenue kpacutens noj AeCTBHEM 030Ha
. Peakunst Maruus ¢ yriieKuciIbIM Ia3oM

. Peakiust 030Ha ¢ HOAUAOM Kajus

O 001N bW~

e T e
AN N WN = O

3. Bogopox

. B3psIB cMecu Boopoia ¢ BO3yXoM

. Boccranosnenue okcuna meau (1I) Bogoponom

. Fopenune Bomopona U3 UIMHIpa

. apsnka annapata Kunmna 1j1s nomydenust Bogopona
. OuncTka BOJOPOAA OT IapOB BOJIBI

. IIpoBepka BoopoJia Ha YUCTOTY

. Peakuust rupuzia Kansuust ¢ BOJOM

. Peakius nmuHKa ¢ COJISHON KUCIO0TOM

. Cobupanue Boiopoa Juisi IPOBEPKH Ha YUCTOTY

4. Bopga

. B3aumoneiicTBre COMSHOM KUCIOTHI C PACTBOPOM XJIOPH/IA HATPHUS
. Peakuus xanus ¢ Bogou

. Peaknust kanpImst ¢ BOJOH M TOPEHHE BBIIEIHBIIETOCS BOJOPOAA

. Pognnk

5. Kiaccel
HEOPraHMYECKHX
COeMHEHUI

. JlJakmyc B kucIi0TE, BOJE U ILETOUH

. MeTunoBslii opaHKeBblil B KHCIOTE, BOAE U IET0YH

. TurpoBaHue pacTBOpa KMCIOTHI LIEI0YBI0

. TutpoBaHue pacTBOpa IETOYU KUCIOTOH

. deHondTanenH B KUCIOTE, BOJAE H LIEI0YH

. ®eHondTanenH, METHIOPAHX U JTaKMYC B KUCIIOH cpesie
®deHomndranerH, METUIOPAHX U JIJAKMYC B HEHTpalnbHOM cpesie
Denoundraerq, METHIOPAHK U JIAKMYC B ILEIOYHOH cpesie

6. THIIB XUMHYECKHX
peaxiuii

Bpomup kanust ¢ HUTpaTom cepedpa
Bsaumopeiicteue okcuna meau (1) ¢ cepHoit kucmoroit
. 'mppoxcun menu (11) ¢ cepHoit knucioroit

. 'unpokcun HaTpust ¢ HUTpAaTOM cepebpa

Wopun kanust ¢ HUTpaToM cepedpa

. Kap6onat Hatpus ¢ HuTpaToMm cepebpa

. KapGonat HaTpus ¢ cepHO KUCTIOTOM

. Okcup Kaablus ¢ BOAOMH

. Oxcun docdopa (V) ¢ Bopoit

10. Pa3noxxenne mamaxura

11. Pa3noxeHnue MeTHOTO Kyropoca

12. Peakuust sxene3a ¢ pa30aBIeHHON CEPHON KUCIOTON
13. Peakuus xesesa ¢ cepoit

COXUVAUNE W —0AAUNE W —BWD—[000AL A W —




lMpunoxerue 4

307

Tema Kypca XUMHH
8 knacca

Ha3Banue Bueopparmenta

14. Peakuus xene3a c cynbparom meau (1I)

15. Peakuust Mesu ¢ Hutpatom prytH (II)

16. Cynbdat menu (1) ¢ runpokcuaom HaTpus
17. Cynbdat HaTpus ¢ XJI0puaoM Oapus

18. Cynbun HaTpus ¢ HUTpAaTOM cepebpa

19. ®ocdat HaTpus ¢ HUTpaTOM cepebpa

20. Xropup Kaius ¢ HUTpAaToM cepebpa

1. Xnopuz kobainbra (I1I) ¢ rupoKCHIOM HATpHs

7. TanoreHsl

. T'openue xenesa B xj0pe

. 'openne menu B x0pe

. 'openue cBeun B xjope

. l'openne cypbMEI B xJtope

. l'openne docdopa B xmmope

. KadecTBeHHBIE peakuny Ha raJOreHN ] HOHBI

. Hanonxenue numHapa Xaopom

. OKHUCIIEHUE CKUIUIapa XJIOPOM

9. [Nonmy4yenune x0pa U3 COJSTHOW KUCIIOTHI U TIEPMAaHTaHATa KaJs
10. ITony4yenue xi0poBooposa

11. IIpo6a betinpmTeliHa Ha TaIOT€HBI

12. PacTBOpEHHE XJIOPOBOIOPO/IA B BOJE

13. Peakuuu XJ10pHOM BOJIBI ¢ OPOMUIOM U HOAUIOM KaTUst
14. Peakuus antoMuHuUs ¢ OpoMoM

15. Peakius alroMUHHAS ¢ HOIOM

16. Peakuus iioJa ¢ Kpaxmanaom

17. Peakuusi cepoBOIOpPOAia C XJIOPOM

0NN AW =N

8. IllenouHbie METAILIBI

1. Mertanmuaeckuil Kamuit

2. Metannndeckuit TUTHH

3. Meranmnudeckuii HaTpuit

4. Meramnueckui ne3ui

5. Harpuii Ha Bo3qyXe

6. OKkpanBaHue MIAMEHU COJIIMU Kallust
7. OxpanMBaHue ITAMEHU COJISIMHU JINTHUS
8. OkpanBaHue MIaMEeHU COJISIMU HaTpHUs
9. Peakin nTHs, HATpUS U KAJIUS C BOOH
10. Peakuust HaTpUs C BOAOM
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4.3. Monean

Honpasznen I'anepes > Mooenu coaepX Ut 7 TpeXMEPHBIX MOJEJEH KpucTa-
JIMYECKHUX peneTok, 13 mozxenei mosekyn u monenu atomos I u II mepuonos Ile-
PHOANYIECKOH CHCTEMBI (ONMMCaHNE TPUHIAIIOB PA0OTHI C MOJETSAMH CM. B §5.2).

Tun Moaxean

Ha3Banue moaesn

Mopgenu KpUCTaUIMIECKUX PEHIETOK

Anmas

Apron

Bonma

I'padur

Won

Merannndeckuii TuTUi
Xnopun HaTpust

Monenu MoneKyn

—_
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Monekyna azoTta
Mornekyna 6poma
Monekyna 6pomoBoOpOIa
Mounekyna Boab
Mornekyna Bogoposa
Monexkyna iona

Monekyna onoBogoposaa
Monekyna Kuciaopoaa
Monekyna o30Ha

. Monexkyna ¢Topa
. Monekyna ¢gropoBogopona
. Monexkyna xmnopa
. Monekyna Xa0poBoiopojia

Mopenu aToMOB

—_
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0.

ATtom a3oTa
AToM GepuuHs
ATtom Gopa
AtoM Bozmopoaa
ATOM renus
AtoM Kuciopona
ATOM NUTHS
AToM HeoHa
ATtom yriepona
ATtoM ¢ropa
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4.4. TadbauubI

Honpasnen ['anepes > Tabauywsl COOCPKUT PazIHMYHBIC TAOINIHBIC MaTepHa-
JIBl TI0 XUMUH, B TOM YHCJI€ HECKOJBKO WHTEPAKTUBHBIX TaOmwuil (paboTa ¢ MHTe-
pakTHBHOW Tabymre MeHzneneeBa W MHTEPAKTUBHOM TaOnWIEil pacTBOPHMMOCTH
onucana B §5.2).

oapa3nen Ha3zBanmue Tadaun
(lanepes > Tabnuuwt > ... )

. HasBanus GpopMyIibl KHCIOT U KUCTIOTHBIX OCTATKOB
HasBanust u xapakTep HanboJjee pacpOCTPaHEHHBIX OKCH/IOB
HasBauus 1 xapaxrep Hanbosee pacipoCcTpaHEeHHBIX OCHOBaHUH
Ha3zBanus Hanbosee pacnpocTpaHEHHBIX coJIel

HomenkmaTtypa

. Ctpoenue atoma

. Onpenenenune GHopmyibl
I"a3bl

CocTaB pacTBOpOB

XumuueckHe pacuersl

Jpyrue TadauubI . Tabnauma MenzneneeBa (KOPOTKOIIEPHOIHAS )
. Tabnuua MenzaeneeBa (JUIMHHOTIEPUOIHAS )
. Tabnuma pacTBopuMOCTH

. P aktuBHOCTH MeTannoB

PannoakTuBHBIC TPEBpaIICHHS

. PactBops! anexrponuton
TepMonuHaMHYECKUE pacyeThl

. @opmymer as Beramciaenus: pH pactBopos

. XuMu4eckasi KHHETHKA U paBHOBECHUE
0.25exkTpoxumMust
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