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Pa3nea |. [lnanupyembie pe3yabTaThl
8 kirace
W3ydyeHne XWMHM B OCHOBHOM INKOJE JMJAaeT BO3MOXXHOCTH JOCTUYB
CIIEIYIONUX PE3YIHTaTOB B HAMPABICHUH JITUYHOCTHOI'O Pa3BUTHSL:

1. BOCIIMTAHUE  POCCUMCKOW  TIpaXKJaHCKOW  HUJIEHTUYHOCTH:
NaTpUOTHU3Ma, JIOOBH U yBaxeHHIO K OTe4eCcTBY, UyBCTBA TOPAOCTH 32 CBOIO
Ponuny, 3a poccHICKYI0 XUMHUYECKYIO HAYKY;

2. dbopmMHpoBaHue LETTOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY yPOBHIO  pa3BUTHA  HAYKH "
OOIIIECTBEHHOM MPAaKTUKH, a TAaKXKe COIMAILHOMY, KYJIbTYPHOMY, SI3HIKOBOMY
U JIyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOT'O MHUPA;

3. (GopMuUpOBaHUE OTBETCTBEHHOTO OTHOINGHUS K YYCHHIO,
TOTOBHOCTH M CIIOCOOHOCTH K CAMOPAa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE
MOTHBAIIUU K OOYYEHHIO M MO3HAHHIO, BIOOPY MpoduibHOro 00pa3oBaHMs
Ha OCHOBe WHGOPMAIMK O CYHIECTBYIOIUX Tpodeccusx U JHUYHBIX
npodeccuoHambHBIX MPEAnoYTeHHH, OCO3HAHHOMY OCTPOCHUIO
UHAUBUAYATbHON 00pa30BaTeIbHOW TPAGKTOPHUM C YYETOM YCTOWYMBBIX
MO03HABATEIbHBIX UHTEPECOB;

4, dbopMupoBaHUE  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIC3HOM, Yy4eOHO-HCCIIeI0BATEIIbCKOMH,
TBOPYECKOW U APYTUX BUJAX JIE€ATEIbHOCTH;

S. ¢opMupoBaHuEe  MOHMMAHUS  LEHHOCTU  3J0pPOBOrO U
Oe3omacHoro oOpa3a »KHW3HH; YCBOCHHME MpPaBWI HWHAUBUIYAJIbHOTO U
KOJIJIEKTUBHOTO 0O€30MacCHOTO IMOBEJCHUS B YPE3BBIYAWHBIX CHUTYyalMsX,
YTPOXKAIOMIMX )KU3HU U 3I0POBBIO JIOJIEH;

6. dbopMupoBaHUE  TO3HABATENbHOW ®W  WH(GOPMAIMOHHON
KyJbTYpbl, B TOM 4YHCJE€ DPAa3BUTHE HABBIKOB CaMOCTOSITENIBHON pPabOTHI ¢
y4eOHBIMU  TOCOOMSIMHM, KHUTAMH, JOCTYIIHBIMH HWHCTPYMEHTAMH W

TEXHUYECKUMU CPEACTBAMHU UH(OPMALIMOHHBIX TEXHOJIOTHH;



7. (OopMHUpPOBaHUE OCHOB HKOJOTMYECKOTO CO3HAHHUS HAa OCHOBE
MPU3HAHUS LEHHOCTH >KU3HH BO BCEX €€ MPOSBICHUSIX U HEOOXOIUMOCTH
OTBETCTBEHHOI'0, OEPEKHOT0 OTHOILIEHUS K OKPYXAIOLIEH Cpelie;

8. pa3BUTHE TOTOBHOCTH K PEIICHHUIO TBOPYECKUX 3a/ad, YMEHUs
HaXOAUTh AaJE€KBaTHbIE CIOCOObBI TMOBEACHUS M  B3aUMOACHCTBUS C
napTHepaMu BO BpeMsl yueOHOW U BHEYUEOHOU JesITeNIbHOCTH, CIOCOOHOCTH
OIICHWBAaTh  MPOOJIEMHBIE  CUTyalldd W  ONEpPaTUBHO  NPUHUMATH
OTBETCTBEHHBIC PEIICHUS B PA3IMYHBIX MPOIYKTUBHBIX BUAAX JEATCIBHOCTH
(yueOHasi MOMCKOBO-UCCIEA0BaTENbCKasl, KIyOHast, MPOEKTHAasA, KPYKKOBas U
T. 1. )

MeTanpeaMeTHBIMH pe3ynbTaTamMmu OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHUs SIBISIOTCS:

1. oBmajmeHwe HaBBIKAMM  CAMOCTOSITEJIBHOTO  MPUOOpETeHUs
HOBBIX 3HAHW, OpPraHU3ali y4eOHOU NeATEeTbHOCTH, TMOUCKA CPEICTB €&
OCYLIECTBIICHHUS;

2. yMEHHUE IUIAHUPOBAaTh IYTH JOCTH)KCHHs IIeJied Ha OCHOBE
CaMOCTOSITEJIbHOTO aHAJIW3a YCJIOBUM M CPENCTB UX TOCTUIKEHUS, BBIICIATD
aNbTepHATUBHBIE CIOCOOBI JOCTIDKEHUS 1€ W BBIOMpaTh HamboJee
3 peKTUBHBIN CrOCo0, OCYIIECTBIATh ITO3HABATEIBHYIO pedieKcHio B
OTHOIICHUH JICUCTBU MO PEIICHUIO yUeOHBIX U TTO3HABATEIBHBIX 3a/1a4.

3. yMeHHE MOHHUMATh TPOOJIEMY, CTaBHTHh BOIPOCHI, BBIABUTATH
TUMOTE3y, JaBaTh  ONpEIETCHUE  TMOHATHUAM,  KIAcCU(DHUIMPOBATH,
CTPYKTYpHUpPOBaTh MaTepuaj, NPOBOAUTH IKCIIEPUMEHTHI, apTyMEHTUPOBATh
COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BHIBOBI U 3aKITIOUCHUS;

4. yMeHHE COOTHOCUTb CBOM JCHCTBHUS C IUJIAHUPYEMBIMU
pe3yJIbTaTaMM, OCYIIECTBIIATh KOHTPOJIb CBOEH IEATEIBbHOCTH B IpOLECCEe
JOCTIDKEHUSI PE3yNbTaTa, OMNpPENeNsTh CIOCOObI JEWCTBHA B paMKax
MPEVIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBUS B

COOTBETCTBUM C U3MEHSAIOIICHCS CUTYyaIUEH;



5. (QopMupoBaHME U pa3BUTHE KOMIIETEHTHOCTH B OO0JacTu
MCII0JIb30BAaHUSl UHCTPYMEHTOB U TEXHUUYECKUX CPEJICTB MH(POPMALIMOHHBIX
TEXHOJOTUN  (KOMIIBIOTEPOB U  MPOTPAMMHOIO  OOECHEYEeHMs)  Kak
UHCTPYMEHTAJIBHO OCHOBBI pa3BUTHS KOMMYHHUKATHUBHBIX u
NO3HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUIA;

6. ymeHue co3gaBaTh, NPUMEHATH U NPEOOPA3OBBIBATH 3HAKU U
CUMBOJIbI, MOJICJIM M CXEMbI Ui pEUIeHUs y4eOHBIX U TO3HABATENIbHBIX
3ajay;

/. yMeHue M3BIEKaThb MHPOPMALMIO U3 PA3IUYHBIX HUCTOYHUKOB
(BKJIIOYAs CpelicTBa MAacCOBOM HMH(OpMALMK, KOMIIAKT-TUCKH Y4eOHOTO
Ha3HaueHus, pecypchl MHTepHeTa), CBOOOIHO MOJIb30BATHCS CIPABOUYHOMN
JAUTEpaTypod, B TOM YHUCJIE€ WU Ha DJIEKTPOHHBIX HOCUTENSAX, COOJI0IATh
HOPMBI HTHPOPMAIIMOHHON U30UPATENBbHOCTH, ITUKHU;

8. yMeHHe Ha NMPAKTHUKE IOJb30BaThCS OCHOBHBIMHU JIOTUYECKHUMHU
OpreMaMu, MeTOJaMU  HaONIOEHUs, MOJAEIUPOBaHUs, OOBICHEHUS,
pelieHus npo6sieM, IPOrHO3UPOBAHUS U JIP.;

9. yMeHHe OpraHu3OBBIBaTh CBOIO JKHM3Hb B COOTBETCTBUU C
IOpPECTaBICHUSIMU O 3J0pPOBOM 00pasze >KM3HHM, IpaBax U OOS3aHHOCTIX
rpaXJaHrWHa,  LEHHOCTAX  OBbITHS,  KYJIbTYpbl M COLMAJIBHOTO
B3aUMOJICHCTBUS;

10. ymeHue BBIIOJHATH MMO3HABATENIbHBIC U MIPAKTUUECKHE 3aJaHUS,
B TOM YHCJIE IPOEKTHBHIE;

11. ymeHue cCaMOCTOATEIBHO M apPryMEHTUPOBAHHO OLICHUBATH
CBOM JECHCTBUS U JIEUCTBHS OJHOKIACCHUKOB, COJEPKATEIBHO 00OCHOBBIBAs
OPAaBWIBHOCTh WJIM OIIMOOYHOCTh pe3ysibTaTa MW crocobda JeHCTBUS,
aJIeKBaTHO OLIEHWBATh OOBEKTHBHYIO TPYAHOCTh KaKk Mepy (haKTHUECKOro
WIM TPENoJaraéMoro pacxojia pecypcoB Ha pPEIICHHE 3aJaud, a TaKkKe
CBOM BO3MOKHOCTH B JOCTH)KEHUHU LI ONPEJEICHHON CI0KHOCTH;

12. ymenume pabGotath B Tpynmne — 3PQGEKTHBHO COTPYIHUYATH U

B3aHMOI[efICTBOBaTB Ha OCHOBC KOOpAWHAIIUK PA3INYHBIX HOBI/IHI/Iﬁ Inpu
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BbIpa0OTKE OOLIEro pelIeHHs] B COBMECTHOM JESTENbHOCTH; CIyLIaTh
naptHepa, GopMyIUpOBaTh U apryMEHTHPOBATh CBOE€ MHEHHE, KOPPEKTHO
OTCTamBaTh CBOIO MO3UIIMIO U KOOPAHMHHUPOBATH €€ C MO3UIUHU MMapTHEPOB, B
TOM YHCJI€ B CHUTYallMH CTOJIKHOBEHHSI HHTEPECOB; MPOIYKTUBHO pa3peaTh
KOH(JIUKTHI HA OCHOBE y4eTa MHTEPECOB U MO3UIMI BCEX €ro y4aCTHHKOB,
TIOWCKA 1 OIIEHKH aJbTePHATUBHBIX CIIOCOOOB pa3penieHus] KOH(INKTOB.

IpenmeTHbIMU pe3yjibTaTamMu ocBoeHHs OCHOBHOW 00pa3oBaTeNbHOM

IpOrpaMMbl OCHOBHOT'O O0IIero o0pa30BaHus SABIISIOTCS:

1. dopMupoBaHuEe  TMEPBOHAYAIBHBIX  CHCTEMAaTHU3WPOBAHHBIX
NpPEJICTaBICHUH O BEIIECTBAX, MX TNPEBPAIICHUAX © MPAKTUUYECKOM
NPUMEHEHUH; OBJIaJICHUE MMOHATHIHBIM aIllapaToM W CHMBOJIHYECKHUM S3BIKOM
XUMUU;

2. 0CO3HaHUE OOBEKTHBHO 3HAYMMOCTH OCHOB XHUMUYECKOW HAyKH
Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMHUYECKHX IPEBPALICHUM
OpPraHUYECKUX U HEOPraHMYECKHX BEIEeCTB KaK OCHOBbI MHOTHX SIBJICHHI
KUBOW M HEXHUBOW MPUPOABI; YIIyOJIEHHWE MpPEICTaBICHUH O MaTepualbHOM
€IMHCTBE MUDPA;

3. OBJIAJICHHE OCHOBaMH XUMHUYECKON I'PaMOTHOCTH:
CHOCOOHOCTBbIO ~AQHAIM3UPOBaTh U OOBEKTUBHO OILICHHWBATh JKU3HEHHBIE
CUTyalluH, CBsS3aHHbIE C XUMHEH, HaBbIKaMU O€30MacHOr0 OOpalleHUs C
BEIIECTBAMHU, HCHOJb3yEeMbIMH B  IIOBCEJHEBHOM  JKHU3HHU; yYMEHHEM
aHaJIM3UPOBATH U TUIAHUPOBATH FKOJIOIMUYECKU 0€30MacHOe MOBECHUE B LIEIX
cOepeXeHHUs 310pPOBbS U OKPY’KAIOLIEH CPeIbl;

4. (dopMupoBaHUE YMEHHUH YCTaHABIMBATH CBSI3U MEXIY PEajIbHO
HaOJII0JaeMbIMU XUMHYECKUMH SIBICHUSMU UM MPOILIECCAMU, TPOUCXOISIINMU B
MHUKPOMUPE, OOBSICHATh MPUYMHBI MHOTOOOPA3Msi BEIIECTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa MW CTPOCHHUS, a TAK)KE 3aBUCHMOCTh MPUMEHEHHUS BEIIECTB
OT UX CBOMCTB;

5. NprOOpPETeHHs OIBITa HCIOJNB30BAHUSA PA3IUYHBIX METOI0B
M3YyYEHHUs BEIECTB; HAOMIOJEHHUS 3a WX MPEBPAIlEHUSMU MpPH MPOBEICHUU
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HECJIOKHBIX XHUMHUYECKUX 3KCIEPUMEHTOB C HCHOJIB30BaHUEM J1A0OPATOPHOTO
o0opyaoBaHUs U IPUOOPOB;

6. YMEHHE OKa3bIBaTh MEPBYIO MOMOUIb TPH OTPABIEHUAX, 0KOrax
U JpyTUX TpaBMax, CBS3aHHBIX C BEIIECTBAMH M  JIaDOPAaTOPHBIM
000opy1I0BaHUEM;

7. OBJIaJICHUE MpueMaMH paboThl ¢ HMH(OpMAIMEl XUMHUYECKOTO
collepKaHMsl, TPEJICTaBIEHHOM B pa3sHo ¢opme (B BHUAE TeKcTa, (Gopmyd,
rpaduKoB, TAOJUYHBIX TAHHBIX, CXeM, hoTorpaduii u ap.)

8. co3ZaHue OCHOBBI Uil  (OpMUpOBaHMS  HMHTEpeca K
pPaCHIMPEHUI0O M YIIYOJICHHIO XMMHMYECKMX 3HAHMM M BBIOOpAa XUMHUHU Kak
npoGUILHOrO MpeaMera MpU TEPEexXojie Ha CTYNEHb CpenHero (TMOJHOTO)
oOmero oOpa3oBaHMs, a B JajbHEHIIEeM M B KadyecTBe CcQepbl CBOE
npodeccuoHaIbHOM IeATeTbHOCTH;

9. (opMupoBaHUE MpPEACTaBICHUM O 3HAYEHHH XUMHYECKOU
HayKM B PELIEHHMHM COBPEMEHHBIX SKOJIOIMYECKHUX IMpoOJeM, B TOM YHUCIE B
NPEJOTBPAIEHNN TEXHOTEHHBIX U KOJOTHYECKHX KaTacTpod.

9 knacc

JIMYHOCTHBIMU  pe3yJbTaTAMH U3Y4YEHUS Tpeamera «XUMUs»

ABJIAIOTCA CIICAYIOIHUC YMCHHUA !

[TocTenenHo BrICTpanBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHUE:

— OCO3HaBaTb COBPCMCHHOC MHOFOO6paBI/Ie THUIIOB MHUPOBO33PCHUA,

OOIIIECTBEHHBIX, PEIUTHO3HBIX, aTEUCTHYECCKUX, KYJIBTYPHBIX TPaJIUIIHH,
KOTOPBIC ONPEIESISAIOT pa3Hbie OOBICHEHUS MTPOUCXOISAIIECTO B MUPE;

— ¢ y4€TOM 3TOTO MHOT000pa3us ITOCTEIICHHO BBIpadaThIBaTh CBOU
COOCTBEHHBIE OTBETHl Ha OCHOBHBIC JKM3HEHHBIC BOMPOCHI, KOTOPHIC CTaBUT
JIMYHBIN )KU3HCHHBIN OIBIT;

— YYHUTBHCS IPU3HABATH MPOTUBOPEYMBOCTh W HE3aBEPIIEHHOCTH CBOMX
B3IJIS10B HA MUP, BOBMOXHOCTh UX U3MEHEHHS.

YUuThCS HCHOJIB30BaTh CBOM B3TJISABI HA MHUP JJIs1 OOBSICHEHUS

Pa3INYHbIX CHTyaHHﬁ, PCHICHUA BO3HHKAIOIIHUX HpO6HCM N H3BJIICUYCHUA
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KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM HHTEPECHl, HaXOIWUTh U HU3y4yaTh B y4eOHHUKax IO
pa3HbIM TpeAMeTaM MaTepuan (M3 MaKCuMyMma), MUMEIOIIMI OTHOIIEHHE K
CBOMM MHTEpPECaM.

Hcnonb3oBaTh CBOM HMHTEpPECHl Uil  BBIOOpAa HMHAMBHUAYAIbHOM
oOpa3oBaTelbHOM TpPAEKTOPUM, MNOTEHUMadbHOW Oyaymed npodeccun u
COOTBETCTBYIOILIETO MPOPUIHLHOTO 00Pa30BaAHUS.

[IproOpeTaTh ONBIT yYacTHs B JenaX, IPUHOCAIIUX MOJIb3Y JIOASIM.

Y4uThcsi CaMOCTOATENHHO BBIOMpPATh CTWJIb IOBEJCHUS, MPUBBIUKH,
oOecreunBaromye 0Oe3onacHblii 00pa3 WU3HHM M COXPAaHEHHE 370pPOBbI —
CBOETO, a TaKkKe OJM3KUX JI0JIEH U OKPYKAIOIIUX.

Yuurscs CaMOCTOSTEIILHO MPOTUBOCTOSITh CUTYaIHIM,
OPOBOIMPYIOMIMM Ha TOCTYNKH, KOTOPBIE YrpoKaloT Oe30MacHOCTH U
310POBBIO.

BreiOupath TOCTYIIKHM, HalleJIeHHbIE Ha COXpaHEHUE U OepexHoe
OTHOIIIEHHE K TPHUPOJAE, OCOOEHHO MKHUBOHM, u30eras MNPOTHUBOMOIOKHBIX
NOCTYNKOB, TIOCTEIIEHHO Y4Yach M OCBaWBas CTPATETHI0 PAlMOHAJIBHOIO
IPUPOIONOJIH30BAHMUS.

Yuurbes yOexaarb Ipyrux JrojAed B HEOOXOIUMOCTH OBJaJICHUS
CTpaTeruel palOHAIBHOTO TPUPOIOI0JIH30BAHMS.

Hcnonp30BaTh HKOJIOTUYECKOE MBILIUIEHUWE JUIs BBIOOpa CTpaTeruu
COOCTBEHHOI'O MTOBE/ICHHUS B KAUYECTBE OJHON M3 IEHHOCTHBIX YCTaHOBOK.

Cpedcmeom pazeumusi TUYHOCTHBIX PE3yJIbTAaTOB CIyKaT y4eOHBIN
MaTepuail U NPOAYKTHUBHBIC 3aJaHMs yueOHUKa, HalleJIeHHble Ha 0-10 JHMHHUIO
pa3BUTHs — YMEHHUE OLICHMBAaTh IIOBEJECHUE YEJIOBEKA C TOYKH 3PEHUS
XUMHYECKOM 0€30IMaCHOCTH IO OTHOLLIEHHUIO K YEJIOBEKY U PUPOJE.

MeranpeAMeTHBIMH  pe3yJIbTaTaMU  M3y4YEHHUsI Kypca «XuUMHSI»
aBsieTcss popMHUpOBaHKME YHUBEPCATbHBIX YueOHbIX aericTBuil (Y'Y I).

Peeyiamuesnvie YYII.

CamocTosTennbHO OOHapykuBaTh W (HOPMYyIHpPOBATH MpoOIEMy B
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KJIACCHOM M MHIUBHUYalbHOU Y4eOHOM AESTEIbHOCTH.

BoigBurarh Bepcuu penieHus MpoOJIeMbI, OCO3HaBaTh KOHEYHBIN
pe3yabTaT, BRIOMpPATh U3 MPEAJIOKEHHBIX U MCKATh CAaMOCTOSITEILHO CPEACTBa
JOCTHKEHUS LIEIIH.

CocTaBasaTh (MHAMBUIYAIBHO WM B TPYIINE) IJIAH pelIeHUs! MPoOIeMbl
(BBIMOJIHEHUS TIPOCKTA).

[Togbupare Kk KaxaoW mnpobsieme (3amaye) aJACKBaTHYH €i
TEOPETUUYECKYIO MOJICIIb.

PaGoTtass mo mpensio’KEeHHOMY U CAMOCTOSITEIBHO COCTaBICHHOMY
IJIaHy, WCTOJB30BaTh HapsJy C OCHOBHBIMH M JIONIOJHUTENBHBIE CPENICTBA
(cpaBoy4Has TUTEPATYpa, CIOKHBIC IPUOOPHI, KOMITHIOTEP).

[InanupoBaTh CBOIO MHIUBHUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaGoTarh Mo caMOCTOSITEIbHO COCTABIICHHOMY IUIaHY, CBEPSSICh C HUM
U LEJbI0 JIeITeNbHOCTH, HUCIPABISIS OIMIMOKH, HCIOJIBb3Ys CaMOCTOATEIBHO
noioopanHblie cpencTsa (B ToM uucie u MaTepuer).

CBOOOIHO TMONB30BATHCA BBIPAOOTAHHBIMU KPUTEPUSMH OILICHKH W
CaMOOIIEHKH, UCXOs U3 LEIU U UMEIOIIMNXCS KPUTEPUEB, pa3inyasi pe3ysibTaT
U COCOOBI JEHCTBUIMA.

B xozxe npeacTaBieHus NpoeKTa 1aBaTh OLEHKY €r0 pe3yJibTaTaM.

CamoCTOSTENbHO OCO3HABATH IIPUYMHBI CBOETO yCIIE€Xa UJIM HEeyclexa U
HaxOJIUTh CIIOCOOBI BBIXOJ1a U3 CUTyalluu HEyCIexa.

YMeETp OLEHUTHh CTENEHb YCICHIHOCTH CBOEW HWHIAMBUIYaJIbHOU
o0pa3oBaTeIbHON IeITeTEHOCTH.

JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KaueCTBaM M YE€pTaM XapakTepa
(«KakoB $»), OMNpENENsATh HAIMpPABICHHS CBOEro pPa3BUTHUS («KAKUM S XOUYy
CTaTh», «Y4TO MHE JIJIsl ’TOTO HAJ0 CAENIATh)).

Cpeocmeom opmuposanusi perynsaTuBHBIX Y Y]l ciry>)kaT TEXHOIOTHS
npoOJIEeMHOT0 JMaliora Ha 3Tare M3y4eHHsi HOBOTO Marepuasa M TEXHOJOTHS
OLICHUBAaHUSI 00Pa30BATEIbHBIX IOCTUKEHUH (YUEOHBIX YCIIEXOB).

lloznasamenvuvie YVJI:




AnanusupoBaTh, CpaBHUBATh, KjilacCUUUUPOBATH U  0000LIATh
MTOHSTHS:

- IaBaTh OIpe/IeTICHUE MOHATUSAM Ha OCHOBE U3yUYEHHOTO Ha Pa3IUYHBIX
MpeaMeTax yueOHOro MaTepuana;

- OCYIIECTBIISITH JIOTHYECKYIO OMEPAINI0 YCTAHOBICHHS POJIO-BUIOBBIX
OTHOILICHMH;

- 0000maTe TOHSTHA — OCYIIECTBISITH JIOTHUECKYIO OTEpaIHio
nepexoja OT MOHATHS C MEHBIIUM 00BEMOM K MOHSITHIO C OOJIBIIIM 00BEMOM.

CTpouTh JIOTHUECKOE pACCyXKJEHUE, BKIIOYAIOIIEEe YCTAaHOBJICHUE
NPUYMHHO-CJICICTBEHHBIX CBSI3EH.

Co3naBaTh MOJAEITH C BBIJCICHHUEM CYIIECTBCHHBIX XapaKTEPUCTHK
00BeKTa, TPEeOOpPa3OBBIBATH MOJICIH C IEJNBI0 BBISIBICHHUS OOIIMX 3aKOHOB,
OTIPEICTIAIONINX JAaHHYIO TPEIMETHYIO 00JIaCTh.

[IpencraBnars wuHOpMaIUi0O B BUAE KOHCIEKTOB, TaOJHI], CXEM,
rpaduKoB.

[IpeoGpa3zoBbIBaTh MH(MDOPMAIUIO U3 OJJHOTO BUJA B IPYTOi U BHIOUPATH
ynoOHyto nnsa cebs dopmy ¢uUKcalud W TMpeacTaBlIeHHs WH(opMamm.
[IpencraBnars wHGOPMANMIO B ONTHUMAJbHOW (QopMe B 3aBUCUMOCTH OT
aapecara.

[lonumasi MO3MIMIO APYroro, pa3jinyaTh B €ro peud: MHEHHE (TOUKY
3peHus), T0OKa3aTeNbCTBO (apTyMEHTHI), (aKThl; TUTIOTE3bI, AKCUOMBI, TEOPHUHU.
JUist  TOr0  CaMOCTOATENHHO HCIIONB30BaTh PA3IMYHBIE BHUIBI YTCHUS
(u3yyaromiee, MTPOCMOTPOBOE, O3HAKOMUTENIBHOE, IOMCKOBOE), IPHEMbI
CITyIIaHMS.

CamoMy co37aBaTh WCTOYHHKK HWH(OpPMAIMKM Pa3HOTO THIA W IS
pPa3HBIX ayAWTOpPHUH, COONIOAaTh HWH(POPMAIMOHHYIO THUTHEHY | TpaBHUia
nH(OPMAITMOHHON 0€30TTaCHOCTH.

YMeTh  HUCTHONB30BaTh  KOMIMBIOTEPHBIE W  KOMMYHHKAIIHOHHBIC
TEXHOJIOTUH KaK MHCTPYMEHT JJISl TOCTHKEHUS CBOMX IIeJield. YMeTh BHIOUPATh

aJICKBAaTHBIC 3a]1a4€ MHCTPYMEHTAJIbHBIE TPOTPAMMHO-ANNApPaTHbIE CPEJICTBA U
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CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBaTenbHbIX Y Y]l ciyxkaT y4eOHBIM
Marepual U MPOAYKTUBHbBIC 3aJlaHUs yuyeOHUKa, HalleJieHHble Ha 1—4-i1 TuHuu
pa3BUTHS:

- OCO3HaHME POJU BellecTB (1-1 TUHUS pa3BUTHS);

- pacCMOTPEHHE XUMHUUECKUX MPOLIECCOB (2-51 JIMHUS PA3BUTHS);

- UCTIOJIb30BAHNE XUMHUUECKUX 3HAHUH B OBITY (3-51 TUHUS pa3BUTHS);

- 00BSICHEHHE MUPa C TOUKH 3PEHUS XUMUM (4-51 IUHUS PA3BUTHS);

- OBJIQJICHUE OCHOBaMHU METOJOB €CTECTBO3HaHUA (6-1 JIMHHUSA
pa3BUTHS).

Kommynuxamuenwvie YVJ/I[:

OrtcranBasi CBOIO TOUKY 3pPEHUS, MPUBOJUTHh ApPTyYMEHTHI, TOITBEPKIas
ux (pakramu.

B nuckyccun ymMeThb BBIIBUHYTH KOHTPApryMEHTHI, Tiepepa3supoBath
CBOIO MBICIIb (BIIaJIeHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH ).

Y4uThCsd KPUTUYHO OTHOCHTBHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM
NpU3HaBaTh OMIMOOYHOCTH CBOETO MHEHHUS (€cii  OHO TakOBO) W
KOPPEKTHUPOBATH €TO0.

[ToHnMass MO3UIMIO APYTOro, pa3iudaTb B €ro peyd: MHEHUE (TOUKY
3peHHS), 10Ka3aTeIbCTBO (APTyMEHTHI), (PaKThI; TUIIOTE3bI, AaKCHOMBI, TCOPHH.

YMeTh B3IJIIHYTh Ha CUTYallUIO0 C MHOM MO3UIIMM U JOTOBAPUBATHCS C
JIOJIbBMU UHBIX MTO3UIUH.

Cpeocmeom  popmuposanuss KOMMYHUKATHBHBIX Y VY]  cmyxar
TEXHOJIOTHUS MPOOJIIEMHOTO Araora (Mo0y KAl U TOABOSIINN TUAIOT) U
paboTa B MajbIX TpYyIIax, TakK)Ke HCIOJIb30BAHHE HAa YypPOKaxX dJIEMEHTOB
TE€XHOJIOTMU MPOJYKTUBHOT'O YTEHUS.

JleBATHKJIACCHUK HAYYUTCSH:

* OOBSACHATh CYTh XHWMHUYECKHUX TPOLECCOB M HMX MPUHUIUIMHAIBHOE
OTJINYKE OT (PU3NYECKUX;

* Ha3bIBAaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUUYECKUX PEAKIIMII;
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* YCTAHABJIMBaTh  MPUHAJICKHOCTh  XHMHUYECKOM  peakuuu K
ONpeAeNEHHOMY THUITY MO OAHOMY M3 KJIACCU(UKALMOHHBIX NPHU3HAKOB: 1) 1o
YUCIy U COCTaBY HCXOJHBIX BEIIECTB U MPOAYKTOB peakiuu (peakiuu
COCIMHEHUS, PA3JIOKEHUS, 3aMEIICHUsT U OOMEHa); 2) M0 BBIACICHUIO WU
MOTJIOIIEHUIO TEIJIOTHl (PEaKIUU HK30TEPMUYECKHE U HSHAOTEPMUYECKHUE);
3) M0 WM3MEHEHWIO CTEIEHEH OKUCICHUS XHUMHUYECKHX DJICMEHTOB (peakiuu
OKHUCJIMTENIbHO-BOCCTAHOBUTEIbHBIE); 4) M0 00paTUMOCTH Tpouecca (peakiuu
oOpaTUMBbIe U HEOOpATHUMBIE);

* Ha3bIBaTh (PAKTOPHI, BIAUSIONINE HA CKOPOCTh XUMUYECKUX PEaKIIHil;

* Ha3pIBaTh  (DAKTOPBI, BIMSIONIME HA CMEIIEHUE XUMHUYECKOTO
paBHOBECHS;

* COCTaBJISITh YPAaBHEHUS JIICKTPOJMTHUYECKOW TUCCOIMAIMU KHUCIOT,
IIeJIOYEH, COJIeH; TMOJIHBIE M COKpalléHHbIE WOHHBIC YpPABHEHMS pEaKIMil
oOMEeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

* IPOTHO3UPOBATH MPOTYKTHI XUMHUYECKUX peakiuit o
dbopMynam/Ha3BaHUSIM HCXOIHBIX BEIIECTB; OMPENENSATh UCXOIHBIE BEIIECTBA
1o opmysiaM/Ha3BaHUAM MPOAYKTOB PEAKIINH;

* COCTaBIISITh ypaBHEHUS peaKIuid, COOTBETCTBYIOLIUX
MOCIIEIOBATENIBHOCTH («IIETIOUKE») MPEBpAlICHUN HEOPraHWYeCKUX BEIIECTB
Pa3TUYHBIX KJIACCOB;

* BBISIBJIATH B MPOLIECCE IKCIIEPUMEHTA IIPU3HAKU, CBHAETEIBCTBYIOIINE
O MPOTEKaHUU XUMHUYECKOM peaKkiuy;

* IPUTOTOBJISITH  PAaCTBOPBI  C  OINPENEIIEHHOM MacCOBOM  JOJNEH
PacTBOPEHHOIO BEIIECTBA,

* OIIPENEIATh XapakTep Cpeabl BOJIHBIX PacTBOPOB KHUCIOT U IIEIOYEH
10 U3MEHEHHUIO OKPACKH MHIUKATOPOB;

* IPOBOAUTHh KAYECTBEHHBIC PEAKIUH, MOATBEPXKIAIOLINE HAIUYUE B
BOJIHBIX PacTBOPax BEIIECTB OTAEIbHBIX KATHOHOB M aHHOHOB.

* OIIpPENEIATh PUHAJICKHOCTh HEOPraHUYECKHUX BEIECTB K OJTHOMY U3

HN3Yy4YCHHBIX KJ'IaCCOB/I‘pyrIHZ MCTAlJIbl M HCEMCTAJlJIbl, OKCHAbI, OCHOBAHNA,
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KHCJIOTBI, COJIN;

* COCTaBJISITH (DOPMYJIBI BEIIECTB MO UX HA3BAHUSIM,;

* ONPEACNATh BAJCHTHOCTh M CTENEHb OKHUCICHUS DJIEMEHTOB B
BEILIECTBAX;

* COCTaBJISITh  (OpMyJIBI ~ HEOPraHWYECKUX  COCIUHEHUH  TIO
BAJICHTHOCTAM W CTENEHSIM OKHUCIICHHS 3JIEMEHTOB, a TaK)KE 3apsigaM HOHOB,
yKa3aHHBIM B TaOJUIIe PACTBOPUMOCTU KUCJIOT, OCHOBaHUH U COJICH;

* O0BSACHATh 3aKOHOMEPHOCTH W3MEHEHUSI (PU3MUECKUX U XUMUUYECKUX
CBOMCTB MPOCTHIX BEIIECTB (METAUIOB U HEMETAUIOB) U UX BBICIIMX OKCHJIOB,
00pa3oBaHHBIX PJIEMEHTAMHU BTOPOT'O U TPETHETO MEPHUOIOB,;

* Ha3bIBaTh OOINME XUMUYECKUE CBOWMCTBA, XapaKTEpHBIC sl TPYIII
OKCHJIOB: KUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIC ISl KaKIOTO
U3 KJIaCCOB HEOPraHMYECKUX BEIECTB: KUCIOT, OCHOBAaHUM, COJIEH;

* IPUBOJIUTh MPUMEPHl PEAKUUM, MOATBEPKAAIOIIUX XUMHYECKUE
CBOMCTBAa HEOPTraHUYECKUX BEUIECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH;

* ONPEJENATh BEIIECTBO-OKHUCIUTENb M BEIIECTBO-BOCCTAHOBUTEIL B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSAX;

* COCTaBJSTh  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIM  OamaHc  (mms
W3YUYCHHBIX PEAKIIMI) IO MPEI0KEHHBIM CXeMaM PEaKIINif;

* MPOBOJIUTH JTAOOPATOPHBIC OIBITHI, MOATBEPIKAAIONINE XUMHUYECKUE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BELIECTB;

* MPOBOJIUTH JTAOOPATOPHBIC OMBITHI IO TMOJYYEHHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB: BOJOPOAA, KUCIOPOJa, YIIEKUCIOro ra3a, aMMHAKa;
COCTaBJISITh YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUH.

JleBATUKJIACCHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCH:

* COCTaBJIATh MOJICKYJISIDHBIE W TIOJIHBIE HWOHHBIC YPAaBHEHHS IO
COKpAIIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJAWTH MPHUMEPHI PEAKIMH, MOATBEPKAAIOMINX CYIIECTBOBAHUE
B3aHUMOCBS3U MEXIY OCHOBHBIMH KJIACCAMHU HEOPTAHUYECKUX BEILIECTB;
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* IPOTHO3UPOBATh PE3yJbTAaThl BO3JCUCTBUS pa3iMUHbIX (haKTOPOB HaA
M3MEHEHNE CKOPOCTH XUMHYECKOUN peaKkilny;

* IPOTHO3UPOBATh PE3yJbTAaThl BO3JCHCTBUS pa3iMYHbIX (haKTOPOB HA
CMEIIIEHNE XMMUYECKOTO PABHOBECHS.

* IPOTHO3UPOBATh XHMHUYECKHME CBOMCTBA BEIIECTB HAa OCHOBE HX
COCTaBa U CTPOCHUS;

* POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATh OKUCIUTEIIHHBIC
WJIM BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTEIEHEH OKUCIICHUS JIEMEHTOB,
BXOJISIIIIUX B €0 COCTAaB;

* BBISIBJSITh  CYIIECTBOBAHUE TE€HETHMYECKOW B3aUMOCBA3U  MEKIY
BEILIECTBAMU B PAY: MPOCTOE BEIIECTBO — OKCHUJ — TUJIPOKCU — COJIb;

* XapaKTepu30BaTh OCOOBIE CBONCTBA KOHIIEHTPUPOBAHHBIX CEPHOU H
a30THOM KHUCJIOT;

* IPUBOJUTH NPUMEPbl YpPaBHEHUM peakiui, JexalluX B OCHOBE
IIPOMBIIIJICHHBIX CITIOCOOOB IMOJYyYCHHUSI aMMHaKa, CEPHOW KHUCIIOThI, YyTr'yHa H
CTaJIH;

* ONMUCHIBATh (PUBMYECKUE U XUMHYECKHUE IIPOIECCHI, SIBIISIOITUECS
4aCThbIO KPYrOBOPOTA BEIIECTB B MPUPO/IE;

* OpPraHu30BbIBATD, MPOBOJUTD YYCHUUYECKHUE MPOEKTHI o

HCCJIICOO0BAaHHIO CBOMCTB BCHICCTB, MMCIOIINX BAKHOC IIPAKTHYICCKOC 3HAUCHUC.

13



Y4eOHO-TEMATHYECCKHH TJIAH.

8 kiacc
KonmuecTBo
No Tema (ry1aBa)
4acoB
HavannHbIe TOHSTHS M 3aKOHBI XUMUH 21
2 Baxueimue npeacraBurenu 21
Heoprannueckux BemiectB. KonnuecTBeHHbBIE
OTHOIIIEHUS B XUMHUH
3 OCHOBHBIE KJIACChl HEOPTAHUYECKHUX 12
COE€IMHEHUN
4 [lepronnueckuii 3aK0H ¥ TIEpUOANYCCKAsS 7
CHCTEMa XUMHYCSCKUX 3j1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aroma.
5 Xumuueckas cBs13b. OKHCINTEIILHO- 7
BOCCTAHOBHTEIILHBIC PEaKIUU
6 PesepBHOe Bpems 2
Hroro: 70
9 kJaacce
Ne Tema (Ty1aBa) Konuuecrso
4acoB
1 IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 5
KJ1acca
2 Paznen 1. MHOroo0Opasue XuMHIECKHUX 18
peakiui
3 Paznen 2. MHoroo6pasue BeliecTB 38
Paznen 3. Kpatkuii 0030p BaxHEHIINX 7
OpraHUYeCKUX BEIICCTB
Hroro: 68
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Pasnen 11.0cHoBHOE conepxanue y4eOHOro npeamMera
8 kirace

Paszpnen 1. OcHOBHbIC IOHATHSI XUMHHU (YPOBEHb ATOMHO-
MOJICKYJISIPHBIX MPeACTABJICHM)

[Ipenmer xumuu. XWMHS KakK 4acTh €CTECTBO3HAaHUs. BemecrBa u ux
cBoucTBa. YucTeie BewiecTBa M cMecH. MeToApl TIO3HAHUA B XHUMUU:
HaOroeHue, dKcrepuMeHT. [IpuemMbl Ge3omacHO paboOThI ¢ 00OPYJOBAaHUEM U
BelectBaMu. CTpOCHUE MIIAMEHH.

Uucteie BemectBa U cMecu. CriocoObl OYMCTKH BEIIECTB: OTCTAaWBaHMUE,
dbunsTpOoBaHUE, BBIAPUBAHKUE, KPUCTAIIU3AIMUSA, NUCTHILIIAIMSI. DU3HMUECKUEe U
XUMUYECKHE SIBIICHUS. XUMHUUECKHUE peakiuu. [Ipru3Haku XUMUYECKUX PeaKkuid U
YCJIOBHUSI BOBHUKHOBEHUS U TEUCHUSI XUMUUYECKUX PEAKIIUIA.

ATOMBI, MOJIEKYJBI U HWOHBL. BeliecTtBa  MOJIEKYJISIPHOTO U
HEMOJIeKyJsipHoro crpoenus. Kpucraminueckue u amopdHble BelIeCTBa.
Kpucrainmmueckue pemeTku: MOHHAsA, aTOMHas U MoJieKyisipHad. IIpocteie u
CJIOKHBIE BEHIECTBA. XUMHUYECKUN AJIEMEHT. MeTamibl 1 HeMeTaJulbl. ATOMHAast
equHuna Mmaccel. OTHOCHUTENbHAS aTOMHas Macca. S3pIK XUMHH. 3HAKU
XUMUYECKUX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. XHUMHUYECKHE
dopmynbl.  OTHOCUTENbHAsT  MOJEKyJsIpHas  Macca. KadecTBeHHBIA U
KOJIMYECTBEHHBI COCTaB BEUIECTBA. BBIYUCIECHHS MO XUMHUYECKUM (opMmyiiam.
MaccoBast 10JIs1 XUMUYECKOTO 3JIEMEHTA B CII0KHOM BEILIECTBE.

BanentHocTh XuMHUYecKHMX 3JeMEHTOB. OmpenelieHHe BaJICHTHOCTH
ANeMEeHTOB 1o (opmynaMm OuHaApHBIX coeauHeHWil. CocTaBleHWE XUMHYECKUX
dbopmys OMHAPHBIX COSTUHECHUH 110 BaJICHTHOCTH.

ATOMHO — MOJIEKYJIIPHOE y4eHUE. 3aKOH COXPaHEHHS MacChl BEILIECTB.
Kuzep u pesrenpHOCcTh M.B. JlomoHOCOBa. XMMuueckue ypaBHEHUA. THIIBI
XUMHUYECKHX PEAKIIUM.

Kucnopon. Haxoxnenue B mnpupoae. Ilomydyenue kucmopoma B

Ja0opaTOpyl ¥ TMPOMBINUICHHOCTH. DU3MYECKHE W XUMHYECKHE CBOMCTBA
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kucinopona. ['openmue. Oxcunspl. Ilpumenenume kucnopoma. Kpyrosopot
Kuciaopojaa B mpuponae. O30H, ajuioTponus kKuciopoaa. Bo3ayx u ero cocras.
3amuTa atMochEpHOTO BO3AyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenne B mnpupome. Ilomyduenue Bomopoma B
nabopaTopu M MOPOMBINUICHHOCTH. Dusznueckue U XUMHYECKHE CBONCTBA
Bogopoaa. Bomopon — BoccraHoBuTenb. Mepbl Oe30macHOCTH Ipu paboTe ¢
BOoZOpoioM. [Ipumenenue Bogopoaa.

Boma. Mertoapl ompeneneHuss cocraBa BOJbl — aHalM3 W CUHTE3.
dusnueckue cBOMCTBa BoJIbl. Bosma B mpupojie U cioco0bl €e OUUCTKU. Adparius
BOJIbl. XMMUYECKHUE CBOMCTBA BOAbI. [Ipumenenne Boabl. Boga — pacTBOpuUTEb.
PacTBopuMOCTS BeliecTB B BojJie. MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA.

KonunuecTBeHHble oTHOUICHUs B xuMuu. KosnuecTBo BemiecTtBa. Modb.
Momnsipaass Mmacca. 3akoH ABorajpo. MosspHbeiii 00beM Ta30B. OTHOCHUTETbHAS
IUIOTHOCTH ra30B. OOBEMHBIE OTHOIIEHUS Ta30B MPU XUMUYECKUX PEAKIIHIX.

Baxueiimue kiaccbl HEOPraHMYECKUX coelduHeHuH. OKCUABL: COCTaB,
kinaccudukaius. OCHOBHbIE W KHUCJIOTHBIE OKcHIbl. HoMmMeHKIaTypa OKCHIIOB.
Pu3nuecKrue U XMUMUUYECKHE CBOWCTBA, OJIYYEHUE U IPUMEHEHUE OKCHJIOB.

I'mapokcuael. Kmaccudukanus rugpokcunoB. OcHoBanms. Cocras.
[Ilenoun wu HepacTBopuMbIe OcCHOBaHUSA. Homenknarypa. ®duszmyeckne u
XUMHYECKHE CBOWCTBAa OCHOBaHWM. Peakuus nHedrtpanuzauuu. llonydeHue u
IpUMEHEHHE OCHOBAaHUN. AMDOTEpHBIE OKCHJIBI 1 TUPOKCHUIBI.

Kucnote. CoctaB. Kmaccudukanus. Homenknarypa. ®usmueckue u
XUMHUYECKHE CBOWCTBA KUCIOT. BBITECHUTENBHBIN PsJT METAIUIOB.

Comu. CocraB. Knaccudukanusa. Homenknarypa. @uznyueckue CBOMCTBA
cosieil. PactBopuMocTh cosedl B Bojie. XUMHUUECKHUE CBOMCTBa coieil. CriocoObl
nonydeHus coneu. [Ipumenenue comnen.

['eneTnyeckass CBsI3b MEXKJIY OCHOBHBIMM KJIACCaMH HEOPraHWYECKUX
COCIMHEHNH.

JemoncTtpanun. O3HaKOMIIEHHME C OO0pa3llaMu MPOCTBIX M CIOKHBIX

BCIICCTB. CriocoObl  OYHCTKU BCHICCTB: KpuUCTAJUIM3aluA, AUCTHILIIALNA,
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xpoMmartorpadus. OnbIThl, TOATBEPKAAONINE 3aKOH COXPAHEHHUS MacChl BEIIECTB.

[Tonyuenne u cobupaHue KHUCIOPOJa METOJIOM BBITECHEHHUSI BO3/yXa U
BoAbl. OmpeneneHue coctaBa Bo3nyxa. Koanekyus Hegpmu, KameHHo20 Yaid U
npooyKmoe8 ux nepepadomxiu.

[Tonyuyenue Bomopoaa B anmnapare Kuma, mpoBepka BOAOpOJia HA YUCTOTY,
TOpEHHE BOJIOPO/Ia, COOMpaHUe BOJIOPOIa METOJOM BBITECHEHHUS BO3yXa U BOJIBI.

AHanu3 Bojbl. CHHTE3 BOJIBL.
3HaKOMCTBO ¢ oOOpasllaMu OKCHJIOB, KHCIOT, OCHOBaHUW M COJIEH.
Henrpanmuzanusa meénoum KUCIOTON B IPUCYTCTBUU UHAUKATOPA.

JlaGopaTopHble onbITHI. PaccMOTpeHHE BEIIECTB C  Pa3IUYHBIMU
dbu3nyeckuMu cBOMCTBaMH. PasnenieHre cMecHu ¢ MOMOIIbI0 MarHuTa. [Ipumepsl
bU3MYECKUX M XMMHYECKUX SBICHUU. Peaknuu, WUTFOCTPUPYIOIINE OCHOBHBIC
NpPU3HAKK XapaKTepHBIX peakiuu. Pasmokenne ocHoBHoro kapoonara meau (I1).
Peakuus 3aMelieHust MEIU KeEIe30M.

O3zHakomIleHHe ¢ 00pa3iiaMu OKCHJIOB.

BzaumoneiictBre Bomopona ¢ okcuaom meau (11).

OnbIThL, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHHIA.

IIpakTuyeckue padoThI

. [IpaBuiia TexHUKM 0€30MACHOCTH TPH PabOTe B XUMHUYECKOM

kabunere. O3HaKOoMIIEHHE ¢ 1a00pPaTOPHBIM 000PYAOBAHUEM.

. Ouuctka 3arpsi3HEHHON TOBAPEHHOM COJIH.

. [Tony4yeHnune u CBOMCTBA KUCIOPOAA

. [Tony4yeHne BOIOpOIa U U3YYEHHUE IO CBOMCTB.

. [IpurorosiieHne pacTBOPOB COJEH C ONPEACIEHHON MacCOBOM

JI0JIEN PACTBOPEHHOTO BELIECTBA.

. Peuienne skcnepuMeHTaNbHBIX 3afad mo Teme «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COCAUHECHUIN.

PacuerHble 3a1a4u:

Brluncnenre OTHOCUTENBHOM MOJEKYJIAPHOM MAacCChl BEIIECTBA IO

dbopmyne. BpluncieHne MacCcOBOM JOJM  DJIEMEHTa B  XHUMHYECKOM
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COCMHEHUHU. Y CTaHOBJIEHUE MPOCTeMIeit GopMysbl BElIeCTBa MO MACCOBBIM
JIOJISIM JIEMEHTOB.

Haxoxaenne wmaccoBoil 10U pPAacTBOPEHHOTO BEIIECTBA B PaCTBOPE.
Briuncnenne macchl pacTBOPEHHOIO BEIIECTBA W BOJBI I MNPUTOTOBIICHUS
pacTBOpa ONpeAcIEHHON KOHLICHTPALUH.

OOBEMHBIEC OTHOIIICHUS Ta30B NMPU XUMUUYECKUX PEAKIIUSX.

Boluncnenuss mo XMMUYECKUM ypaBHEHUSM MacChl, 00bEMa U KOJUYECTBA
BEI[ECTBA OJIHOTO W3 MPOAYKTOB PEAKIIMU [0 MAacCe UCXOAHOTO BEIIECTBA, 00BEMY
WJIM KOJIMYECTBY BEIIECTBA, COAEPKAIIETO ONPEICIEHHYIO IO MPUMECE.

Pasnen 2. Ilepuoaumyeckmii 3aKOH W NepHOAUYECKAsi CHCTEMA
xumn4yeckux 3jiemMeHnToB /.. Menneneea. Ctpoenne aroma.

[TepBble MOMBITKH KiIacCU(PUKAIIMM XUMUUYECKUX dJ1eMeHTOB. [loHsTHE O
rpynmnax CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMEMCTBA 1IEJIOUYHBIX METATIIOB U
rajmoreHoB. bmaroponnsie rasel. Ilepumognueckuit 3akon [[.M.Menneneesa.
[lepuonuueckas cucTeMa Kak €CTECTBEHHO — Hay4yHOe KiaccuduKaius
XUMHYECKUX AJIeMeHTOB. TabmuuHas ¢dopma MpeAcTaBleHUs Kiaccuukanuu
XUMHYeCKuX dieMeHToB. Ctpykrypa Tabmuubl «llepuoguyeckas cucrema
xumuyeckux snmemeHToB JI.1. MenneneeBa» (kopoTkas ¢hopma): A- u b- rpymrisl,
nepuoabl. PU3NYECKU CMBICI MOPSAIKOBOTO 3JIEMEHTa, HOMEpa IMEepUuoia,
HOMeEpa rpynibl (A1 37IEMEHTOB A-TPYIIII).

Ctpoenune aToMa: siapo M deKTpoHHas 000mo4yka. CocTaB aTOMHBIX SIIEp:
OPOTOHBI U HEUTpoHbl. M3o0TOmbl. 3apsj aTOMHOIO sapa, MacCOBOE YHUCIO,
OTHOCUTENbHas aroMHas Macca. CoBpemeHHass GOPMYIHPOBKA TOHSATHUS
«XUMUYECKUU IIIEMEHT.

DneKTpoHHasT 000JI0YKa aToMa: MOHATHE 00 SHEPreTHYECKOM YpPOBHE
(37IEKTPOHHOM CJIO€), €r0 €MKOCTH. 3allOJIHEHUE DJIEKTPOHHBIX CJIOEB Y aTOMOB
AJIEMEHTOB TEpPBOTO0 — TpeThero mnepuonoB. CoBpeMeHHas (GOPMYIHPOBKA
MEPUOIUYECKOTO 3aKOHA.

3HayeHHe MNepuoAnYecKoro 3akoHa. Hayuneie poctmxenus [I.M.
MenneneeBa: HUCHOpaBIE€HUE OTHOCUTEIBHBIX AaTOMHBIX Macc, MpeacKa3aHue
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CYIIECTBOBAaHMSI  HEOTKPBITBIX  AJIEMEHTOB, MEPECTAHOBKH  XUMHYECKHUX
3JIEMEHTOB B mnepuoauueckon cucreme. JXusup u  pesrensHocTs J[.U.
Menpeneena.

JdeMoHcTpanum:

dus3nyeckye CBOMCTBA IIEIOYHBIX METaI0B. B3auMoaeicTBUE OKCHUIOB
HaTpusi, Marausi, ¢pocdopa, cepbl C BOJOH, UCCIIEIOBAHNE CBOMCTB MOJYYCHHBIX
MPOAYKTOB. B3aumonencTBue HaTpus U Kanus ¢ Boaou. Pu3MyecKue CBOMCTBA
rajioreHoB. BzanumojielicTBue aTtOMUHUS C XJIOPOM, OpOMOM U HOJIOM.

Paznen 3. CtpoeHue BenecTna.

DIIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX BJEeMEHTOB. OCHOBHBIE BHU/IbI
XUMHUYECKOU CBSA3W: KOBAJICHTHAS HEMOJISIPHAsI, KOBAJICHTHAS TMOJIApHAsi, MOHHAS.
BaneHTHOCTh 3JIEMEHTOB B CBETE JJIEKTPOHHOU Teopuu. CTeneHb OKHUCIIEHUS.
[IpaBuna onpeaeneHus CTeNeHEe OKUCICHUS DJIEMEHTOB.

JdeMoHcTpanum:

ComnocraBnenne  (U3UKO-XMMHYECKUX  CBOMCTB ~ COCAMHEHHH  C
KOBAJICHTHBIMM M MOHHBIMU CBSI3SIMH.

9 kaacce

IToBTOpeHue kypca xumuu 8 kiaacca (5 4). Ileppoanueckuit 3aKoH 1
MepHOANYECKasi cucTemMa XuM. sieMeHToB [l. . MeHeneeBa B CBETE CTPOCHUSA
aToMoB. Xumuueckas cBA3b. CrTpoenue BemniectBa. (OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCIMHECHHUI: UX cOCTaB, kKiaccudukamnus. OCHOBHBIE KIaCChI
HEOPraHWYECKUX COCIUHEHHH: WX CBOMCTBA. Pacu€rel 1O XUMHUYECKUM
YPaBHCHUSIM.
Hemonctparuu. Tabmuna «Buael  cBsaseii». Tabmuma — «Tumsl
KPUCTALINYECKNX PEIIETOK
Paznen 1. MHorooopa3zue xumudeckux peaxkuuii (18 4).
Tema 1. Knmaccudukanus xumudeckux peakiuii (6 1)
Knaccudukanuss XUMHUYECKHX  peakIuil, peakud COCIUHEHUS,
paszoxeHus, 3amMmenieHus, oOmeHa. OKHUCIUTENBHO - BOCCTAaHOBHUTEILHBIC

PCaKI M. OKI/ICJ'II/ITCJ'IB, BOCCTAaHOBHUTCIIb, IIPOLCCChI OKHUCJICHUNA,
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BOCCTAHOBJICHHUS. CocraBieHue ypaBHEHUU OKHUCJIUTEIBHO
BOCCTAHOBUTEJILHBIX PEAKIIUN C MOMOIIBI0 METOJIa SJIEKTPOHHOTO OajaHca.

TennoBeie A(PhEKTb XUMUUECKUX peaKIuid. DK30TepMHUUECKUE U
SHJIOTEPMHUYECKHUE PEAKIIUU.

Tepmoxumuueckue  ypaBHEHUs. CKOPOCTh XMMHUYECKUX PEaKIUU.
@DaKkTophl, BIUAIOLIME HA CKOPOCTh XMMHUYECKUX peakiuiu. [lepBoHadanbHbie
MPEJCTABICHUS O KaTaJIU3e.

Jlemoncmpayuu. [lemoncmpayusi onvlmos, 8bIACHAIWUX 3A8UCUMOCHTb
CKOPOCMU XUMUYECKUX PeaKyull Om pa3iuyHblx paxmopos.

Tabauyvr  «Obpamumvie peakyuuy, «Xumuweckoe pagHogecuey,
«Ckopocmb Xumu4eckou peakyuuy.

Pacuemmnvie 3a0auu. Pacuemvi no mepmoxumuueckum ypasHeHusim.

Ilpakmuueckan paodoma Nel. H3yuenue e6auanua  yciosuii
npPo6eOeHUs XUMUYECKOU PeaKyUuU HA e€ CKOPOChHLb.

O6paTtumsble peakuun. [IoHITHE 0 XUMHYECKOM PAaBHOBECHH.

Tewma 2. Dnexkrponutudeckas auccoruaus (12 1)

XUMUYECKHE PEAKLNH, UAYIINE B BOJAHBIX PACTBOPax. DJIECKTPOJUTHI U
HedJIeKTpoJuThl. MoHbl. KaTnoHbl 1 aHHOHBL. [ uapaTHas Teopus pacTBOPOB.

DIEeKTpOIUTHYECKAS TUCCOIMAIIS KUCIIOT, OCHOBaHMH, coyiei. Cradbie
U CUJIbHBIE AJIeKTpOoUThI. CTENeHb AUCCOIManK. Peakiiuu HoHHOTo oOMeHa.
VYcnoBus NpoTekaHWS peaknuii oOMeHa J0 KOHIA. XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COCIWHCHHH B CBETE IPEACTaBICHUU 00
BJICKTPOJIUTHYECKON JTUCCOLMAMM W OKHUCIUTEIBHO — BOCCTAHOBHTEIBHBIX
peaKIUsX.

[TonsiTHEe 0 TUAPOIU3E COJIEH.

Pacuémul no ypasuenusam xum. peaxkyutl, eciu 00HO U3 eujecms 0aHo 8
usovimie.

Jemoncmpayuu. Hcnvimanue pacmeopos ewjecms Ha 31eKmpudecKyio
npo8ooOUMOCHb. [ludicenue UOHO8 8 DNIeKMPUYEeCcKoM noe.

Jlabopamopnvie onvimwsi. Peakyuu obmena mexncoy pacmeopamu
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91EeKMPOAUMO8.

Ilpakmuueckaa paooma Ne2. Pewienue 3kcnepumenmanvHvix 3a0au
no meme «Ceoilicmea Kuciom, 0CHO6AHUIL U COJlell KaK 31eKMpPOAUN06).

Koumponvnaa paboma Ne 1 no memam «Knaccugpukayusn
XUMUYECKUX PeaKUUil» U «DJ1eKmpoaumudeckans OUccouuayusny.

Paznen 2. MHorooopa3sue BeumecTs.

Tewma 3. I'anorensr (4 1)

Hemeramnel. T'anorensl. I[losiokeHMe B NEPUOAUYECKOW CHUCTEME
XUMUYECKUX PJIEMEHTOB, CTPOEHHE UX aToMOB. HaxoxkieHue B mpupoe.

dusnueckue W XUMHUYECKHE CBOMCTBa rajmoreHoB. I[lomyueHue wu
NPUMEHEHHE TaJOreHOB. XJop. PU3nYecKre U XMMUYECKUE CBOMCTBA XJIOpA.
IIpumenenune xiopa. XmnopoBoaopon. Pusmyeckue cpoiicTsa. [lomyuenue.
ConsiHast kuciiota U ee coiu. KauecTBeHHass peakiius Ha XJIOPUJ — HOHBI.
PacnioznaBanue xjg0pua0B, OpOMUIOB, HOAHUIOB.

Lemoncmpayuu.  Qusuyeckue ceoilicmea  2anocenos. Illonyuenue
XJ10p0B0O0P0OOA U pacmeopeHue e20 8 800e.

JlabopamopHnule onvimul. Pacnosnasanue CONsIHOU KUCIOMDbL, XA0PUOO8,
OpOMUO08, UOOUOO08 U 100A.

Ilpakmuueckan padoma Ne 3. Ilonyuenue conAHoul Kuciomol u
u3zyuenue eé ceoicma.

Tema 4. Kucnopon u cepa (6 u)

Kucnopon wu cepa. Ilonoxenue B IEPUOJUYECKOM CHCTEME
XUMHUYECKUX JJIEMEHTOB, CTpoeHHe uX aTomoB. Cepa. AJUIOTpOIUS CEPBHI.
duznueckue U xumuieckrue cpoiictBa. Haxoxnenue B nipupone. [Ipumenenne
ceprl. CepoBoniopoa. CepoBojiopoaHas KuclIoTa U ee coiu. KadecTBeHHas
peakius Ha cynbdu- nonsl. Okcup cepol (1V).

Cepnas  kucimota. XUMHUYECKHME  CBOMCTBAa  pa30aBlieHHOM U
KOHIICHTPUPOBAHHOW cepHOMl kucioThl. KauecTBeHHas peakiusi Ha CylbQart-
MOHBI. XUMUYECKHUE PEaKINH, JISKAIUE B OCHOBE MOJYYEHUSI CEPHOMU KHUCIIOTHI

B IPOMBIILICHHOCTH. [[puMeHeHne CEepHON KUCIIOTHI.
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Lemoncmpayuu. Annomponus Kuciopooa u cepvl. 3HAKOMCMEO C
0opasyamu npUPOOHbIX CYIbPUO08, CYIbDaAmos.

Jlabopamopnvie onvimul. Pacnosumasanue cyavguo-, cyrvgpum- u
cyavgam-uonos 8 pacmeope

Ilpaxmuueckaa paboma. Pewienue >KcnepumMeHmanvbHulX 3a0a4 No
meme «Kucnopoo u cepay.

Tema 5. Azot u dpochop (9 1)

Azotr u docdop. [TonoxeHne B MEPUOANIECCKON CUCTEME XUMHUCCKUX
AJIIEMEHTOB, CTPOSHUE MX aTOMOB. A30T, (U3HUECKUEC U XUMUUYECKHE CBOMCTBA,
NoJlydeHHe | TpuMeHeHue. KpyroBopoT aszora B mpupoae. AMMHAK.
dusnyeckue W XUMHUYCCKHME CBOWCTBa, IOJIydeHHe, mpuMmeHeHue. Coiu
aMMOHHS. A30THass KHUCJIOTa M €€ CcBoicTBa. OKHCIMTEIBHBIC CBOMCTBA
a30THOW KHCIOTHL. IlomydyeHHe a30THOM KHACJIOTBI B Jaboparopumu.
XVWMHUYECKHE PEaKivu, JIeXKallle B OCHOBE IMOJYYEHHUS a30THOW KHCIOTHI B
npoMblnieHHOCTH. [Ipumenenue. Conu. A30THBIE yIOOpEHHUS.

®dochop. Amnotponusi. Puznyeckre U XUMHUUECKHEe CBoMcTBa. OKcH
docdopa (V). DochopHast kucnoTa, €€ coJid U yA0OpeHHUs.

Hemoncmpayuu. Ilonyyenue ammuaxa u e2o0 pacmeopeHue 8 600e.
O3HaxkomaeHue ¢ 00pasyamu npupoOOHbIX HUMpPAamos, ocgamos.

JlabopamopHvie onwvimvl. B3aumooeticmseue coneli  AMMOHUA  CO
wenouamu. O3HaKomaeHue ¢ a30MHbIMU U POCHOPHLIMU YOOOPEHUIAMU.

Ilpakmuueckaa padoma NeS. Ilonyuenue ammuaxka u uszyuyenue e2o
ceoucme.

Pewenue 3adau na onpedenenue maccosoii (06vEéMHOIU) 00U B8bIXOOA

NPOOYKMa peaxyuu om meopemuieckt 603MONACHO2O.

Tema 6. Yrnepoa v kpeMHui (8 4)

Yraepon wu kpeMHui. llonoxxkeHue B NEPUOAMYECKON CHUCTEME,
CTpOCHME aToMOB. Yriepoa. Asorponus. PU3NUECKHUE W XUMHUYECKHUE
cBOMcTBa yriepoaa. AxcopOuus. YrapHblid ra3. YTJIEKHUCIbIA ra3. YTojbHas
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KHcioTa U ee conu. KauecTBeHHas peakius Ha kapOoHAT — uoHbI. KpyroBopot
B MPUPO/IE.

Kpemunii. Oxcua kpemuus (1V). KpeMHueBast kuciora u ee Collu.

Crekiio. LlemeHT.

Hemoncmpayuu. Kpucmaniuueckue pewlemxku ammaza u zpaguma.
3nakomcmeo ¢ obpazyamu  NpPUpoOHbIX  KaApOOHAMO8 U  CUTUKAMOS.
O3HaxkomaeHue ¢ paznudHuiMu euoamu monausa. O3HakomieHue ¢ 6uUOAMU
cmexa.

Jlabopamopnvie  onvimei.  O3HaKoMleHue co  CBOUCMBAMU U
83aUMONpespaAeHUAMU KapOoHamos u 2uopokapoornamos. Kauecmeennvle
peaxkyuu Ha KapOoHam- u CUIUKAM-UOHBL.

Ilpaxmuueckan paboma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u
usyuenue ez2o ceoiicms. Pacno3nasanue kapoonamoe.

Pewenue 3a0au na eviuucnenue maccol unu 06véma npoOyKma peaxyuu
no U38eCMHOU Macce UiU 00bEMY UCXOOHO020 Beujecmed, CO0ePHCauLeco
npumecu.

Koumponvnaa paboma Ne2 no meme «Hememannwiy.

Tema 7. O6miue cBoiicTBa MeTamuioB (11 )

Mertammel. [lomoxxenrne B MEPUOIUYECKON CUCTEME, CTPOEHHE aTOMOB.
Mertammmueckass cBsI3b. DPusndeckue cBOMCTBA. PA akKTUBHOCTH METAJJIOB.
cBoiicTBa MeTautoB. O6mue cnocoOs! momydenus. CrutaBbl METaJIIOB.

[[lenounble metambl. [lomoxxeHnne B TMEPUOJUYECKON CHCTEME,
cTpoeHrne aroMoB. PU3MYECKME W XUMHUYECKHE CBOMCTBA. IIpumeHeHwe.
Haxoxnaenue B mpupoze.

[Ilenouno3emenbHble  MeTauibl.  [lonoxenue B NEPUOAUYECKOMN
cucreme, CcrpoeHne aromoB. Dusznueckue U XMMHYECKHE CBOMCTBA.
IIpumenenune. Haxoxaenue B npupoje. Maruuii 1 KajablUi , UX BaXKHEUILINE
coeanHeHus. JKecTKOCTh BOJIbI M CITIOCOOBI €€ YCTPAHEHUSI.

Anromunuii. IlomoxkeHne B MEPUOJUYECKOM CHUCTEME, CTPOECHHUE
atoMoB. Pu3nueckne W XMMHYecKue cBorcTBa. [Ipumenenume. HaxoxneHnue B
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npupojie. AMPOTEPHOCTh OKCUJIA U THAPOKCUIA ATFOMUHHUS.

Kenezo. [lonoxkeHne B NEPUOAUYECKON CUCTEME, CTPOCHHE ATOMOB.
duznueckue U xumuueckue cpoucTtBa. [lpumenenume. Haxoxnenue B
npupoae. BaxHelne COENMHEHUS >KEe3a: OKCUIbI, TUAPOKCUIIBI U COJHU
xenesa (1) u xxenesa (111). KauecTBennas peakius Ha HOHBI.

Lemoncmpayuu. 3nakomcmeo ¢ obpazyamu  8adCHeuwiux coseu
Hampus, Kauus, NPUPOOHBIX COeOUHeHUUl Kalbyus, pyoamu oicenesd,
COeOUHEeHUAMU altoOMUHUsA. B3aumooelicmeue wenouHvlx, weiouHo3emenbHbIX
Memannos u anomunus ¢ 6o0ou. Cocueanue diceneza 8 KUCI0pooe U Xaope.

Jlabopamopnvie oneimwl. Ilonyuenue eudpoxcuoa anOMuHus U
g3aumooelicmaue e2o ¢ Kucromamu u wenodamu. llonyuenue euopoxcuoos
acenesa(ll) u (Il) u e3aumooeticmeue ux ¢ KuciOmMamu U Weaiouamu.

Ilpaxmuueckan paooma Ne7. Pewienue IKcnepumeHmaibHulX 3a0a4
no meme «Memainnvl u UX COCOUHEHUA).

Koumponvnaa paboma Ne3 no meme «OQbugue ceoiicmea memanioe»

Paznen 3. KpaTrkuii 0030p BaKHeHIINX OPraHUYeCKUX BelleCTB.

IIpeamer opranmyeckoid xumuu. HeopraHumyeckne W OpraHUYECKHE
COEIMHEHUS. YTIJIEpOJ — OCHOBAa *U3HM Ha 3emiie. OCOOCHHOCTH CTPOCHHS
aToma yrjiepojia B OpraHUu4eCKUX COCINHEHUSX.

Yraesogopoasl. IlpenenvHbie yrieBomopoabl. MeTaH, 3TaH, MpPOMaH.
CtpykTypHbIe (OPMYINBI YTIAEBOAOPOAOB. ['OMOTOTHYECKUI psi TPEACIbHBIX
yriieBoaoposoB.  l'omonorn. @Dusnyeckue W XUMHYECKHE  CBOMCTBA
MpEJENIbHBIX YIIIEBOAOPOAOB. Peaknuu ropenue u 3amemenus. HaxoxneHnue B
npupone. [Ipumenenue.

Henpenenphble yrieBoAopoAbl. ODTUICHOBBIA psifi HENpPENeSbHBIX
YIJIEBOJAOPOJIOB. OTWieH. (PU3MYECKue W XUMHYECKHME CBOMCTBA HJTHIICHA.
Peaxkuuss mpucoenunnenus. Kauectsennole peakuuu. Peaknus nonumMepusanuu.
[Tonmatunen. [Ipumenenne >TuneHa.

ALIETUIICHOBBIM  PSiT  HENPEAECIbHBIX  YIIIEBOAOPOJOB. AUETHUIICH.
CgoiictBa auerwiena. [I[pumenenue.
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[IpousBoanble  yrneBonopogoB. Kparkuii 0030p oOpraHmdyeckux
COCMHEHHI: OJHOATOMHBIE CHHUPTH, MHOTOaTOMHBIE CIUPTHI, KapOOHOBBIE
KUCcH0ThI, CIIOXKHBIE 3(DHUPBI, KUPBI, YTIEBOJbI, AMHUHOKUCIOTHI, Oenku. Ponb
OEJIKOB B OpTaHU3ME.

[ToHATHE O BHICOKOMOJIEKYISPHBIX BemecTBax. CTPYKTypa MOTUMEPOB:
MOHOMEp, TIONUMEpP, CTPYKTYpHOE 3BEHO, CTENEeHb IMOJUMEpPU3AIINH.
[TonuaTHIEH, MOMUNPONUIICH, TTOTUBUHUIXIOPHU.

Hemoncmpayuu. Mooenu Monexyn opeaHudeckux coeOuHeHull, cxembi,
maoauywi.

Topenue yeneso00po0os u obHapysiceHue npooyKmo8 ux 2opeHusi.

Obpa3zyvl Heghmu u nNPoOOYKmMo8 ux nepepadomku.

Buoeoonvimul no ceoticmeam 0CHOBHbIX KIACCO8 8eUjeCms.

Pacuemnuvie 3a0auu. Ycmarnosnenue npocmeuueii popmyvl eewjecmsa

10 MACCOBLIM OOJIAM DJIeMEHMO8.
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