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IMosicuuTeNbHAS 3aNIHCKA

QaxynpTaTUBHBIA Kypc «PelleHMe KOMIUIEKCHBIX 3a4ad [0 XUMHH»
paspaboTaH sl oOydaromuxcsi 11-X Ki1accoB eCTeCTBEHHO-HAYYHOTO MPOQUIIS.
[IporpaMma Kypca HOCIYXHUT JUIsl CYIIECTBEHHOIO YINIYOJEHUS W pPacIIUupPEHUS
3HAaHUU MO0 XUMHU, HEOOXOAUMBIX JHJIsi KOHKPETH3alUh OCHOBHBIX BOIPOCOB
OpraHuYecKor, oOIIedl W HeOpraHWYecKOW XUMUU U [Jis OOIIero pa3BUTHUS
YUEHHUKOB.

Leas kypcea:

o pacuIMpeHue 3HaHUM, GOpPMUPOBaHWE YMEHUN U HABBIKOB y yYallUXCs 10
pPEIIeHUIO pacyeTHBbIX 3a7ady M YOPaXHEHWH @O0 XUMHUHU, pa3BUTHUE
[I03HaBaTeJIbHOW aKTUBHOCTH U CAMOCTOSITEJIBHOCTH.

3ama4u Kypca:

o yrayOJeHHe U paclIupeHue 3HaHUN M0 XUMUU;

e 3aKpenuTh YMEHHUS W HaBBIKM KOMIUIEKCHOTO OCMBICICHHUS 3HAHUM U WX
MIPUMEHEHUIO MPHU PEIIeHUH 3a/1a4 ¥ YIIpaKHEHHH;

o HCCJIEIOBaTh W aAHAIW3WPOBATh AQJITOPUTMBI pPEIIeHUs TUIIOBBIX 3ajad,
HaXOJIUTh CITOCOOBI pellleH!s] KOMOMHUPOBAaHHBIX 3a/1aY;

« (opMHUPOBaTH LIETIOCTHOE MPENCTABICHUE O TPUMEHEHUN MaTEMaTUIECKOTO
anrapara Ipy pelieHHH XUMUYEeCKHX 3a7ay;

¢ pa3BHMBaThb y Y4YallUXCs YMEHMsI CpaBHMBAaTh, AHAJWU3UPOBAaTh U JENaTh
BBIBO/IBI;

+ croco0cTBOBaTh (DOPMHUPOBAHMIO HABBIKOB COTpPYJIHHYECTBA B IpoLEecce
COBMECTHOU paboThI;

¢ Pa3BHUTh HHTEPECHI YUAIMXCS, YBICKAIOLIUXCSI XUMHUEH.

Kypc 6a3upyercst Ha 3HaAHUSX, TOJy4aeMbIX yYAIIUMUCS IIPU U3yYCHUH XUMUH
B OCHOBHOM IIIKOJIE, U HE TpeOyeT 3HaHUS TEOPETUUECKUX BOIIPOCOB, BEIXOAAIINX 3a
paMKH IIKOJIBHOW TIporpamMmbl. B To ke BpeMs Ui yCHEIIHOW peanu3aluu 3TOro
Kypca HeoO0XOIMMO, YTOObI pedsTa BilIaleld BAXKHEUIIMMH BBIYMCIUTEIbHBIMU
HaBBIKAMM, QJITOPUTMAMH pEIIeHUs] THUIOBBIX XWMHWYECKUX 3a1ad, yMelHu
MPUMEHSTD MPH PEILIeHUH 3a/1ay BaKHeire GU3nyeckue U XUMUYECKUAE 3aKOHBI.

B kauecTBe OCHOBHOW (hOpMBI OpraHU3aLMU YyUYEOHBIX 3aHATHH NPEIaraeTcs
IpOBeJIeHNE JIEKIIMOHHBIX CEMUHAPOB, HA KOTOPBIX JAeTcs KpaTKoe OOBbICHEHHE
TEOPETHYECKOTO Marepuaia, a TakKe pelleHue 3a1ad U yNpaXHEeHUH 0 JaHHOU
TeMe.

JIJisi TIOBBIIIEHUSI WHTEpeca K TEOPEeTUUYECKHM BOIPOCaM U 3aKpeIlIeHUs
M3yUYEHHOTO MaTrepuaia, MpeayCMOTPEeHBl YPOKU-NPAKTUKYMBl 110 COCTABJICHUIO
CXEM TMpeBpallleHUuH, OTPAKAIOIMIMX TI'e€HETHYECKYI0 CBSI3b MEXIY Kilaccamu
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB U COCTABJICHHUIO PACYETHBIX 3a7ay, C
yKa3zaHHEM CII0CO00B UX pellleHHsI.



[Ipu pa3paboTke mporpamMmbl 3JEKTUBHOIO Kypca akLeHT JeflaeTcs Ha Te
BOIIPOCHI, KOTOPblE HEAOCTATOYHO IIOJIHO MJIM HE pacCMaTpHBAIOTCS COBCEM, HO
BXOJSAT B IPOrPaMMbl BCTYIHUTENIBHBIX 3K3aMEHOB B By3bl. 3aJlauM U YIIPaKHEHUS
nonoOpaHbl, TaK YTO 3aHATHA [0 MX PEIIEHUIO IIPOXOIAT MapajlielbHO C
u3ydaeMbIM MarepuasioM Ha ypokax. KMMBbl, ucmonmbp3yromuecs Ha 3aHATHAX,
HUMEIOT Pa3HOYPOBHEBYIO CUCTEMY OLIEHUBAHUs, B TOM YHCJI€ UCIIOJIB3YIOTCS 3aa4n
1 ynpaxkaenust u3 KMMos EI'D npenpiaymux Jer.

dakynpTaTUBHBIN Kypc «PelieHne KOMIUIEKCHBIX 3a1a4 110 XUMHUI) PacCUUTaH
Ha 34 yaca B 11 kiacce (1 yac B Hezieno).

1. Pe3yabTaThl OCBOEHHUS Kypca

JIuunocmHbvle pe3ynbmanmol:

B [IEHHOCTHO-OPHEHTALlMOHHOU chepe - 0CcO3HaHUe POCCUNCKOU
rpaXXIaHCKOM MJIEHTUYHOCTH, IIaTPUOTH3Ma, UyBCTBAa TOPJIOCTH 32
POCCUMCKYIO XUMUYECKYIO HAYKY;

B TpPYyIOBOH cdepe - 2omoeHocmv K OCO3HAHHOMY BBIOODY JajbHEHIIeH
o0pa30BaTeNbHON TPAaeKTOPUU B BBICUIEH IIKOJE, TIAE XUMHS SIBIISICTCS
poGUINPYOIIEeN JUCIUIIIINHOM;

B IO3HAaBaTEJIbHON (KOTHUTUBHOM, HUHTEJIJICKTYaJIbHOM) chepe
- yMeHue yIpaBIsiTh CBOEH MIO3HAaBaTEJIbHOMN
JIeSITeNIbHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE
camMo00pa30BaHUIO, Ha IPOTSHKEHUN BCEH XKU3HHU, CO3HATEIIBHOE OTHOLLICHUE
K HETIPEPHIBHOMY 00pa3oBaHUIO KakK YCJIOBUIO YCIELIHOU
mpodecCHOHATBHON U 00IECTBEHHOM JeATENBHOCTH,

B chepe cOepexeHUs] 3HOPOBBS - MpUHAMUE U peanru3ayus IEHHOCTeN
3JI0pOBOr0 M Oe3omacHoro odpasa JKU3HH, Henpusmue BPeTHBIX TPUBBIYCK
(KypeHus, ymoTpeOJeHUs] aJKoroys, HAapKOTHKOB) Ha OCHOBE 3HAHHHU O
CBOHCTBaX HAPKOJIOTMYECKUX U HAPKOTUYECKHUX BEIIECTB.

Memanpeomemmnuoie pe3yibmamol.:

UCNONb306aHYEe YMEHUIM ¥ HAaBBIKOB PA3IMYHBIX BUIOB I[103HABATEIbHOU
NeATeIbHOCTH, INPMMEHEHHE OCHOBHBIX METONOB IO3HAHMs (CHCTEMHO-
MHOOPMAIMOHHBIA  aHalu3, HaOIOJeHWEe, H3MepeHHe, TPOBEJCHHE
SKCIIEPUMEHTa, MOJIEIMPOBaHKe, HCCIeJoBaTeNIbCKass IeATENbHOCTD) ISt
M3YUEHUS pa3IMYHBIX CTOPOH OKpPY’KaroIleH NeHCTBUTENBHOCTH,

gnadenue OCHOBHBIMU HHTEJIEKTYaIbHBIMHA OlepalusMu: (QopMyIHpOBKa
TMIIOTE3bl, aHaJu3 M CHHTE3, CpaBHEHUE M CHUCTEMAaTHU3allvs, BBISIBICHHE
MPUYUHHO-CIICICTBEHHBIX CBsI3€H U IIOUCK aHAJIOrOB;

nosHanue 0ObEKTOB OKPY)KaIoIero MUpa OT oOlIero yepes ocoOEHHOE K
eIMHUYHOMY;

yMeHue TeHepUPOBaTh UIEH M OMpEeNeNiTh CPEACTBA, HEOOXOMUMBIE Ul MX
peanu3aluy;



o YMeHue OTIpeNesIsATh IeNId W 3a]add JesiTeIbHOCTH, BBIOMpATh CPEICTBA
pealli3alyy UeIH U IPUMEHSITh UX Ha IPaKTUKE;

e UCNONB306aHUE PA3TUYHBIX HWCTOYHUKOB JUIS TOJIY4YeHHS XUMHYECKOH
uHpOpPMalWy, [IOHAMaHHe 3aBUCHMOCTU  COAEpKaHUA M (GOpMBI
npeacTaBlieHHs HHGOPMaLHHU OT Lelied KOMMYHHKallUK U afpecaTa;

« YMenue NPOAYKTUBHO O0OLIaThCi M B3aMMOJIEHCTBOBATH B IpolLecce
COBMECTHOH JeATEeNbHOCTH, YYUTBHIBATH IIO3MLUU JPYIMX YYaCTHHUKOB
HesATeIbHOCTH, 3G (HEKTUBHO pa3pelnaTb KOHQIUKTEI,

e 20MOBHOCMB U  CIIOCOOHOCTH K  CaMOCTOSITENIbBHOW — MH(OPMAIHOHHO-
[I03HABATEJILHOM JEATENbHOCTH, BKJIIOYas YMEHUE OPHEHTHPOBAaThCS B
Pa3NUYHBIX HCTOYHMKAX HMH(QOPMAUMH, KPUTHYECKH OLCHHBATh U
MHTEPIPETHPOBATH HH(YOPMALIHIO, TOIY4aeMyIO U3 Pa3In4YHBIX HCTOYHUKOB;

« YMeHue WCIIONIb30BaTh CpPelCcTBa MHPOPMALMOHHBIX W KOMMYHHKAI[HOHHBIX
texnosoruii (manee - UKT) B pemeHnr KOTHUTUBHEBIX, KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 3a7a4 C COOJIIOJEHHEM TpeOOBaHWH OPrOHOMUKHY,
TEeXHUKH O€30IIaCHOCTH, THTHEHBI, pecypcocOepeKeHus, IpPaBOBBIX |
3TUYECKUX HOPM, HOpM HH()OPMaHOHHON 0€3011aCHOCTH;

e 8radeHue I3LIKOBLIMH CPEICTBAMU, B TOM UUCIIE U SI3bIKOM XMMUH, - YMEHHUE
SCHO, JIOTMYHO M TOYHO H3jJaraTh CBOK TOYKY 3pEHMs, HCIIOJIbh30BaATh
alleKBaTHBIE SI3BIKOBEIE CPEJICTBA, B TOM YHCIIE U CUMBOJIEHBIE (XUMHYECKHE
3HaKH, QOPMYJIBI ¥ YpPAaBHEHHS).

IIpeomemuoimu pezyibmamamu.

1) B mo3HaBatepHOM cdhepe:

o 3HaHue (TOHUMAHUE) U3YHEHHbIX NOHAMULL, 3AKOHOE U MEOPULL;

 yMeHue ONMCHIBATH JEMOHCTPALMOHHBIE ¥ CAMOCTOSTENIBHO MPOBEICHHBIE
SKCIIEPHMEHTBI, MCIIONb3ys IS 3TOr0 eCTeCTBEHHBIH (PycCKuH, pOXHOMH)
SI3BIK U SI3BIK XUMUHU;

«  yMeHue KIACCU()ULUPOBATH XUMUUECKHE DJIEMEHTBI, MPOCTBIE U CIOXKHBIE
BEIIeCTBAa, B TOM YMCJIe ¥ OPraHHYecKue COeUHEHMs], XUMUIESCKIe peaKLuu
T10 pa3HbIM OCHOBaHUSM;

e yMeHue XapaKTepH30BaTh  HM3y4YeHHBIE  KJIacChl ~ HEOPraHWYeCKHX U
OpraHMYeCKUX COeUHEHHH, XUMUYECKHE PeaKlny;

«  20mMoBHOCMb IPOBOJUTL XUMUYECKHH OSKCIEPUMEHT, Habioath 3a ero
MpoTeKaHWeM,  (UKCHpOBaTh  pPE3ylNbTaTbl ~ CaMOCTOSATENBHOIO W
JIEMOHCTPUPYEMOTO 3KCIIEPUMEHTA U J€JIaTh BHIBOJIBL;

e« ymenue GOPMYyIHPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IIPOrHO3MPOBATH
CBOICTBA HEU3YUYEHHBIX BEIIECTB 10 aHAJIOTHH CO CBOMCTBaMH U3yUCHHBIX;

¢  MOUCK UCTOUHHUKOB XMMHYECKOW MH(POpMAIMH, MOTydeHUEe HEeOoOXOIUMOM
MH(QOpPMALIUK, €€ aHAIM3, U3TOTOBJICHUE XUMUYECKOr0 WH(POPMALMOHHOTO
IIPOAYKTa U €T0 Mpe3eHTalus;

e - gradenue 00A3aTENBHBIMUA CIIPAaBOYHBIMU MaTepuanamu: Ilepronuueckon
cucreMoli xummuueckux dinementos J[. K. MeHnneneeBa, Tabnuuen
PacTBOPUMOCTH, HJIEKTPOXHMHUUECKIM PAIOM HAIPSDKEHUH METaJlIOB, PAIOM



AJIEKTPOOTPHUILIATEIBHOCTH - IJIS XapaKTEPUCTHKM CTPOEHHsS, COCTaBa H
CBOMCTB aTOMOB XMMHYeCKHX 37eMeHTOB [-IV mepromoB u o6pa3oBaHHBIX
HUMH MPOCTHIX U CIIOKHBIX BEIIECTB;

« ycmawo6énenue 3aBUCUMOCTH ~ CBOMCTB M NPUMEHEHUS  BaXKHCHIINX
OpraHHYeCKHX COEJUHEHHMH OT MX XMMHYECKOro CTPOCHHS, B TOM YHCIIE H
OOYCIIOBJIEHHBIX ~ XapaKTepoM 3TOT0  CTpOeHUs  (NpefeSbHBIM MU
HeIpeIeIbHBIM) U HaTMurueM QyHKIUOHAIBHBIX TPYIII;

e MOOeNUpoB8aHue MOJIEKYJl BaKHEHIIMX HEOPraHWYCCKUX U OPraHUYECKUX
BEILECTB;

o NOHUMAHUe XAMUYECKOM KapTHHBl MHpa KaK HEOThEMIIEMOW YacTH
LEJIOCTHOW HAy4YHOU KapTUHBEI MHUPA,

2) B LIEHHOCTHO-OPHEHTAIIMOHHOU cdepe - aHAIU3 M OLEHKA MOCIENCTBHA IS
OKpy’Karoleil cpempl OBITOBOW M IPOM3BOACTBEHHOW [EATCIBPHOCTH 4YEJIOBEKa,
CBA3aHHOM C IIPOM3BOJCTBOM U TMepepabOTKOM BaXKHEHIIHMX XUMHYCCKUX
IIPOYKTOB,;

3) B TPyAOBOM cthepe - npogedeHue XUMUYECKOIo
JKCIIEPUMEHTA; paséumue HaBbIKOB  y4eOHOH,  IPOEKTHO-KCCIIe0BaTeNIbCKOH,
TBOPYECKON JesTeNbHOCTH MpPU BBINOJHEHMU WHIWBHUIYAIBHOTO MPOEKTa IO
XUMUH;

4) B chepe 3m0poBOro obpasa JKU3HH - coOnoOeHue TpaBuil  Oe3011acHOrO
oOpallleHHs ¢ BENECTBaMH, MaTepualaMyi U XUMUYECKUMHU MPOLIECCaMy; OKa3aHHE
MEpBOM IMOMOIIM MPK OTPABIEHUSAX, 0XKOrax U IPYTUX TpaBMax, CBSI3aHHBIX C
BEILIECTBAMH U J1aOOpaTOPHBIM 000pyIOBaHUEM.

Copep:xanue 11 kaace
Tema 1.

Xumuyeckuid  sneMeHT.  OCHOBHbBIE ~ IIOHATHS W 3aKOHBl  XHUMMUHU.
PacuéTel ¢ NpuMeHeHHMEM YypaBHeHHs Menzeneesa-Knalinepona. PacdeTsl ¢
MpYMEHEHHEM Ta3oBbIX 3akoHOB. CtpoeHue aroma. M3soromsl. KBaHTOBBIE uKCla
snextpoHa. Knaccudukanus XuMHYECKUX 3JIeMEHTOB: S-, p-, d-, {-3/1eMeHTBL.

Tema 2.

Crpoenue BemectBa. OCHOBHBIE BUJBI XMMHYECKOH CBA3M, MEXaHU3MBI HX 00pa-
30BaHUs. XapaKTepUCTHKa KOBAJIEGHTHOH CBA3W. BaJeHTHOCTP U CTCNEHb
okuciaeHus. IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJl  HEOPraHW4YeCKHX U
OpraHUYeCKuX BellecTB. [lUcIepCcHble CUCTEMBL. 3a/lauH C HCIOIb30BAaHUEM PAa3HBIX
crocobOB  BBIPAYKEHHS KOHLEHTpPAaLMM pacTBOpOB. PacuéTel, CBs3aHHBIE C
IPUTOTOBJIEHHEM pacTBOPOB. [IpaBHIIo CMEIIeHHS PACTBOPOB, (KIIPABUIIO KPECTaN ).
Kpucramnoruaparsl.

Tema 3.

Xumudeckue peakiuu. Knaccudukanys XUMAYECKAX PEaKLUi B OPraHMIEeCKON U
HEOpPraHW4eCKOH XWMHUHU. PacyeTsl, CBS3aHHBIE CO CKOPOCTBIO XMMHUYECKHX



peakInii. YCIOBHs CMeIIeHHs XUMUIECKOro paBHoBecus.. IIpon3BolcTBO cepHOM
KHCJIOTBI KOHTaKTHBIM CIIOCOOOM. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaxuun(OBP). Dnexrponutudeckas aucconnanus. (3./1.). ['maponus.

Tema 4.

CpoiicTBa BelecTB. YIpPaXHEHUs, WUIOCTPUPYIOKE O0lue XUMHIeCKHe
cBoiicTBa MeTamioB. CeoiicTsa d-31eMeHTOB U ux coequHeHuil. Xpom. CBoiicTs d-
57IEMEHTOB U UX coequHenuit. Mapraneu. CBOACTB d-sJIeMEeHTOB U UX COEeTMHEHUM.
LluHK. PacuéThl o TeMe «DJIeKTPOoIu3». Y IPaKHEHUs, UITIOCTPUPYIOIIHe oo1He
XUMUYECcKHe CBOMCTBA HeMeTaljaoB. KHUCIIOThI OpraHu4yeckue M HEOpraHUu4eCKue.
AMpoTepHble OpraHM4YeCKHe ¥ HEOpPraHW4eCKUe COCIUHEHHUS. ITousiTue o
KOMILIEKCHBIX COeIMHEHUAX. | eHeTHUeCcKas CBA3b MEXY KjlacCaMM OpPTaHUYECKUX
¥ HEOpraHWYecKux coenuHenui. Llemoukn IpeBpallleHuH, OTpa)karolue
FeHeTHUECKYIO CBSI3b MEXIy KilaccaMH HEOpPraHHYeCKUX M OPraHH4YeCKUX
CoeIMHEeHUI. XUMHUS U KOJIOTHs. XUMUS U NIOBCEIHEBHAS )KU3Hb YETI0BEKA.

11 kaacce 34 gac (1 yac B HeeJI10)

Ne HaumeHoBaHHE TE€MbI KonanuecTrBo

n/n 4acoB

Tema 1. XuMUYeCKHH 3JIEMEHT

1 OcHOBHEBIE MTOHATHS U 3aKOHBI XMMHUH. 1

2 PacuéThl ¢ npuMeHeHHeM ypaBHeHUs: MeHeneena- 1
KnatinepoHa.

3 PacyeThl ¢ MpUMEHEHHEM ra30BbIX 3aKOHOB. 1

4 Ctpoenue atoma. M30TOIBI. 1

o) KBaHTOBBIC YHCIIa JIEKTPOHA. 1

6 KraccubuKaus XAMAYECKHX 3JIeMEHTOB: §-, p-, d-, f- 1
AJIEMEHTHI.

Tema 2. CTpoeHue BelecTBa

7 OCHOBHBIE BUJBI XUMHYECKOU CBA3U, MEXAHU3MbI UX 1
06p330BaHI/ISI. XapaKTepI/ICTI/IKa KOBAJIEHTHOM CBSI3H.

8 BaneHTHOCTb M CTETIeHb OKHUCJICHUS. 1

b [TpocTpaHCTBEHHOE CTPOEHHE MOJIEKYIT HEOPTaHUIECKUX 1
1 OpraHUYeCKUX BEILECTB.




10 |JlucriepcHBIE CHCTEMBI.

11 |3amaun ¢ HCIOIB30BAHKMEM PA3HBIX CIIOCOOOB BBIPAKEHNUS
KOHILIEHTPALM{ pacTBOPOB.

12 |PacuéThl, CBA3aHHBIE C IIPUTOTOBICHHEM PAaCTBOPOB.
[TpaBuiio CMEILEHHS PacTBOPOB, (KIPaBHIIO KPECTa»).

13 |Kpucraniaoruaparsl

Tema 3. XuMHUYECKHE peaKIHH

14 |Knaccudukaus XUMAYECKHX PeaKiii B OpraHu4ecKoun
HEOpraHU4eCKOW XUMUH.

15 |Pacuetsl, cB3aHHbIE CO CKOPOCTBIO XUMHUIECKUX
peaxKLuu.

16 | YcioBus cMelleHNs XUMAYECKOTO paBHOBECHA.

17 |TIpoM3BOACTBO CEPHOM KHCIOThI KOHTAKTHBIM CIIOCOOOM.

18 | OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PCAKIIUN (OBP).

19 | DnekTpoiauThdecKas TUCConranus. OH4.)

20 |I'moponus.

Tema 4. CBoiicTBa BellleCTB

21 VnpakHeHUs, WUTIOCTPUPYIOIHe 0o01mue XUMUYECKHE
CBOMCTBAa METAJLJIOB.

79 | CBoiicTBa d-37IeMEHTOB ¥ UX COSIMHEHHU. Xpom.

23 | CpoiicTs d-2/IEMEHTOB M MX COeMHeHuH. MapraHell.

24 | CgoiicTB d-3/1€MEHTOB U UX coeMHeHUH. [IMHK

25 | Pacuétsl 10 TeMe «DIEKTPOIIU3»

26 | YipaxHeHHs, WLTOCTPUPYIOIINE o01e XUMUIECKHE
CBOMCTBA HEMETAJJIOB.

27 |Kucnorsl opraHndeckue U HeOpraHuieckue.




28 | AM(oTepHbIe OpraHu4eckie U HEOpraHn4eCKUe
COeIMHEHUS.

29 |IToHsATHE O KOMIUJIEKCHBIX COEAUHEHUAX

30 |I'enHeTuueckas CBS3b MEX]y KJIaCCaMH OPraHHYECKHUX U
HEOPraHWYECKHUX COCIUHEHHUN.

31 |Llemouku mpeBpallleHUuH, OTpa)Xkarolue reHETHIECKY0
CBSI3b MEXY KJIaCCaMH HEOPTaHWYECKUX U OPTaHHYECKUX
BEIECTB.

32 | XuMHs U 3KOJIOTHUS.

33 | XuMHS U MTOBCEHEBHAs )KU3Hb YeJI0OBEKa.

34 | Ypok pa3BUBAIOLIErO KOHTPOJIS.




