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B pamkax wHammoHanmpHOTO TmpoekTa «OOpa3oBaHHMe» IIKOJA MOJIYYHIa COBPEMEHHOE
obopynoBanue 1eHrpa «Touka pocta». Mcnonp3zoBanue mudpoBoii 1ab0paTopuu MOJTHOCTHIO MEHSET
METOJIMKY JKCIEPUMEHTAIbHON aesrenbHocTH. IIIMpokuii crekTp AATYMKOB MO3BOJISIET YYALTUMCS
3HaKOMUTBCS C IapaMeTpaMHu XMMHUYECKOrO0 SKCIEPHMMEHTa HE TOJbKO HAa KAaueCTBEHHOM, HO M Ha
KOJIMYECTBEHHOM YpPOBHE.

1. IInanupyemMble pe3yIbTAThHI 0CBOCHHUSI Y4eOHOr0 npeaMera «XuMHUsD»

TpebGoBanus K pe3yIbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTe/LHOM NPOrpaMMbl
OCHOBHOTI'0 00111€ro 00pa3oBaHusA MO XMMHHU B 8 KJ1acce:

JInyHOCTHBIE Pe3yIbTaThl

BOCIIUTaHHE POCCUMCKON Tpa)KTaHCKOW HUJECHTHUYHOCTH: MATPUOTHU3MA, JIOOBU U YBAXKEHHUIO K
OteuecTBy, UyBCTBA FOPJOCTH 32 CBOIO POMHYy, 32 pOCCUICKYI0O XUMHUYECKYIO HAYKY;
(dbopMUpOBaHHE 1EJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTUKHU, & TAKXKE COLIMAILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U IYXOBHOMY MHOT0OOOPa31i0 COBPEMEHHOTO MHPA;

(dbopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHWSI K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBALIUU K OOYYEHHUIO U MO3HAHUIO, BBIOOPY
npo¢dmIbHOT0 00pa30BaHUs HA OCHOBE MH(POPMAILIMU O CYIICCTBYIOUIMX HMPOQPECcCUsiX U JINIHBIX
npodeccHoHANBbHBIX ~ MPENNOYTEeHUH,  OCO3HAHHOMY  IOCTPOCHUI0  WHAMBHUAYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;
(dbopMUpOBaHHE KOMMYHUKATUBHON KOMIETEHTHOCTH B 00pa30BaTElbHON, OOIIECTBEHHO
TMOJIE3HOH, Y4eOHO-HUCCIeI0BATEIbCKON, TBOPUECKON U APYTUX BUAAX JIEATEIBHOCTH.

MertanpeamMeTHble pe3yJbTaThl
Peryinarusabsie YY ]

OBJIa/ICHUE HABBIKAMH CAMOCTOSITEILHOIO MPUOOPETEHUsI HOBBIX 3HAHUH, OpraHn3auuu y4eOHOU
JEATEIbHOCTH, TIONCKA CPEJICTB €€ OCYIECTBIICHNUS;

YMEHHUE TUTaHUPOBATh ITYTH JTIOCTHXKEHUS IeJIel Ha OCHOBE CaMOCTOSTEIbHOTO aHAIN3a YCIOBHHA H
CPEACTB UX JOCTHKEHHsI, BBIICNATh allbTepHATUBHbIE CHOCOOBI JOCTH)KEHUS LI€IM U BBIOMPATh
Haubosee >PQPEeKTUBHBIN CcrOco0, OCYIIECTBIATh IMO3HABATENbHYIO PEQIIEKCHI0 B OTHOLIEHUH
JeUCTBUH 10 pelIeHNI0 YUeOHbIX U MTO3HABATENbHBIX 3a/1a4.

YMCHHUEC IMMOHHWMATh HpO6J’I€My, CTaBUTh BOIIPOCHI, BBIABUIaTh THUIIOTE3Yy, AaBaTb OIPEACICHUC
MOHATHUSIM, KJIacCU(UUUPOBATh, CTPYKTYpUpPOBaThb MaTepuall, MPOBOAUTH 3KCIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3MIINIO, (POPMYIUPOBATEH BHIBOJBI U 3aKIIOYECHUS;

YMCHHUEC COOTHOCHUTHL CBOU I[GI\/JICTBI/ISI C IIAHUPYEMBIMHU PE3YyJIbTaTaMH, OCYHICCTBIIATE KOHTPOJIb
CBOEH NEeATETbHOCTH B Ipoliecce AOCTHXKEHHs pe3yibTaTa, ONpeNessaTh CIOcoObl JIeHCTBUHA B
pamMKax MpeUI0KEeHHBIX YCIOBUN U TpeOOBaHHM, KOPPEKTUPOBATH CBOU JIEHCTBUSI B COOTBETCTBUU
C U3MEHSIOLIEHNCS CUTYaluen;

YMCHUCEC BBIITOJHATDH ITO3HABATCIIBHBIC U IMTPAKTUYCCKHUE 3a/laHN A, B TOM YHCJIC IIPOCKTHLIC.

TloznaBsarenpubie YY ]I

aHAJIM3UPOBATh, CPAaBHUBATH, KiacCH(DHUIMPOBATh U 00001IaTh (GaKTHl W SBJICHUS. BBISBIATH
MIPUYNHBI U CIICJACTBUS IPOCTHIX SIBICHMUIA;
OCYILIECTBIISITh CpaBHEHHE, KJIACCU(PUKALINIO, CAMOCTOSITENIbHO BBIOMpAsi OCHOBAHUS U KPUTEPHUH
JUIS YKA3aHHBIX JIOTHYECKHUX OTepaluii;

CTPOUTH JIOTUYECKOE PpACCYKICHHE, BKIIOYAIOIIee YCTAHOBJIEHHE HMPUUYMHHO-CIIEICTBEHHBIX
CBSI3EH;
CO3/1aBaTh CXEMAaTUYECKHE MOJIENHN C BBIJIEJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa;
COCTaBJISITh TE3UCHI, pA3JIUYHbIE BU/IbI IIJIAHOB;
npeoOpa3oBhIBaTh HH(MOPMAIIUIO U3 OHOTO BUJA B IPYTOM;

YMEThb OMNpPEAeNATh BO3MOKHbIE HMCTOYHUKH HEOOXOIMMBIX CBEICHUI, MPOU3BOIUTH IMOMCK
nH(pOpMaINY, AaHATU3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTb.

Kommyunkatusasie YY1

YMCHHUC CaAMOCTOSATCIBbHO U AaprymMCHTUPOBAHHO OIICHUBATL CBOU IIGfICTBPI}I n I[GFICTBHSI



OJTHOKJIACCHUKOB, COZEPKaTeIbHO 000CHOBBIBASI MPABHIBHOCTH HJIM OIIMOOYHOCTh pe3yibTaTa U
crioco0a eicTBuUS, aJIeKBaTHO OLIEHUBATh OOBEKTHUBHYIO TPYIHOCTh KakK Mepy (PaKTHIECKOTO HITH

MPEANoaraéMoro pacxoja pecypcoB Ha pelIEHUE 3aJaud, a TaKKe CBOM BO3MOXHOCTH B
JOCTH>KEHHH LIEJIA ONPEIETICHHOMN CII0AKHOCTH;

- ymeHue pabortaTh B rpymnmne — 3(G(EeKTUBHO COTpyIHHUYATh W B3aUMOJCHCTBOBATH Ha OCHOBE
KOOpAMHAIIMM PA3JIMYHBIX TO3MLMH TpHU BBHIPAOOTKE OOIIEr0 pEeHIeHHus B COBMECTHOH
NESATENIbHOCTH;

- (opmynupoBaTh U apryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO MO3UIUIO U
KOOPJIMHUPOBATh €€ C NO3ULMH TAPTHEPOB, B TOM YUCJIE B CUTyallUd CTOJIKHOBEHHUSI HHTEPECOB;

- MPOJIYKTHUBHO pa3peuiaTb KOHQIMKTHI Ha OCHOBE ydeTa HHTEPECOB M TO3MIMHA BCEX €ro
YYaCTHUKOB, IIOMCKA U OLIEHKU aJIbTEPHATHBHBIX CIOCOOOB pa3peuieHus KOH(IUKTOB.

IIpenmeTHbIE pe3yJibTATHI

- (¢dopMHpOBaHHE NEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUNH O BEIIECTBAX, HX
MpEeBpaIlEHUsIX W MPAaKTUYECKOM IPUMEHEHHH, OBJIQJICHUE MOHATUHHBIM aIapaToM |
CUMBOJIMYCCKUM SI3BIKOM XUMUWU;

- OBJIaJICHHEC OCHOBAMH XUMHYECKOW I'PAaMOTHOCTH: CIIOCOOHOCTBHIO aHAJIM3HPOBATh U OOBEKTHBHO
OLICHUBATh )KU3HEHHBIC CUTYAINH, CBSI3aHHBIC C XMMHUEH, HaBBIKaMU O€30MacHOr0 oOpaIeHus ¢
BEIIECTBAMH, HCIOJIb3YEMbIMA B IOBCCJHCBHOW JKM3HM;, YMCHUEM aHAJIM3UPOBATh U
TUTAHUPOBATh OKOJIOTUYECKH 0Oe30MacHOe TIOBEACHHWE B IENSAX COEpPEeKEHHs 3I0pOBbS WU
OKpY’KaloIIen Cpejibl;

(dbopMHpOBaHNE YMEHHI yCTAaHABIMBATh CBA3H MEXIY PEaTbHO HAOIIOJAEMBIMH XUMHUYECKUMH
SIBIICHUSIMU U TIPOIIECCAMM, TPOUCXOISAIIIMMU B MUKPOMHPE, OOBICHATH IPUIUHBI MHOTOOOpa3usi
BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOEHUS, @ TAKXKe 3aBUCHMOCTh IPUMEHEHHUS
BEIIECTB OT X CBOWCTB;

nproOpeTEeHNs ONbITa MCIIOJIB30BAHMS PA3IMYHBIX METOAOB U3YyUSHHsI BEUIECTB; HAOMIOACHUS 32
WX TPEeBpalleHUSIMH TIPU TPOBEACHUM HECIOXKHBIX XHMHUYECKHUX OKCHEPUMEHTOB C
WCIIOJIB30BaHUEM JTA0OPATOPHOTO 00OPYIOBAHUS M IPUOOPOB;

- YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHHX, 0)KOTaX U JIPYTHX TpaBMaXx, CBSI3aHHBIX C
BEIIECTBAMH U J1a00OpaTOpHBIM 000pPYJOBAaHUEM;

OBJIaJIeHUE MpHeMaMH paboThl ¢ MH(OpMaIMell XMMUYECKOTO CO/AEp)KaHUs, MPEICTaBICHHON B
pasHoit popme.

TpeOGoBanus K pe3yIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
OCHOBHOT'0 0011ero 00pa3oBaHus N0 XUMHUH B 9 Kj1acce:

JInyHoCTHBIE pe3yIbTaThl

- ¢opMUpOBaHHE KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B 00pa3oBaTeilbHON, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX NEATEITHHOCTH;

- (opMupoBaHHWE MOHWUMAHHUsS I[EHHOCTH 30POBOTO M 0€30MacHOro obOpa3a XU3HH; YCBOCHHE
MmpaBuJI HWHIAUBHUAYAJIBHOIO MW KOJUICKTUBHOI'O 0€e3011acCHOr 0 IIOBCACHUSI B I-Ipe?)BI:;I‘-IaI\/'IHI)IX
CUTYaIUSX, YTPOXKAIOIIUX KU3HU U 370POBBIO JIIOJICH;

- popMupOBaHUE MO3HABATEILHON U HH(GOPMAIIMOHHOMN KYJIBTYpbI, B TOM YUCJIE PA3BUTHE HABBHIKOB
CaMOCTOSITENTLHON paboThl C y4eOHBIMU MOCOOUSIMH, KHUTAMH, JOCTYIMHBIMH WHCTPYMEHTAMH U
TEXHUYECKUMHU CpeJICTBAaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- opMUpPOBaHUE OCHOB KOJIOTHUICCKOTO CO3HAHUS HAa OCHOBE TIPU3HAHMSI [ICHHOCTH JKU3HU BO BCEX
e MpOSABIECHUSAX U HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpEeKHOr0 OTHOUIEHMSI K OKpY)Karolen
cpene;

- pa3BUTHEC TOTOBHOCTU K PCHICHUIO TBOPUYCCKHUX 3ajad, YMCHHA HAXOJUTH aJCKBATHBIC CIIOCOOBI
MOBE/ICHUS M B3aMMOJICHCTBHSI C MapTHEpaMU BO BpeMsi y4eOHOI M BHEY4eOHOU AesITeNTbHOCTH,
CIIOCOOHOCTH OLCHUBATH Hp06HeMHLIe CUTyalluld W OIICPAaTUBHO INIPHUHUMATb OTBCTCTBCHHBLIC
pelieHus B Pa3NMYHbIX TNPOAYKTUBHBIX BUAAX  JCATEIBHOCTH (yueOHas IOMCKOBO-
HccrenoBaTenbekas, KiyoHasl, MpoeKTHAsI, KPYKKOBas).



MertanpeamMeTHble pe3yJbTaThl

PerynsatuBHbie YVY /I

- ¢opMUpOBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIOJB30BAaHUS WHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HMH(YOPMAIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB M IMPOTrPAMMHOIO
o0ecrnieueHrs) Kak MHCTPYMEHTAILHO OCHOBBI Pa3BUTHS KOMMYHUKATHUBHBIX U TO3HABATEIHHBIX
YHUBEPCAIbHBIX YUCOHBIX ICHCTBUI;

- YMEHHE CO3/1aBaTh, MPUMEHITh M MPEOOPa30BBIBATH 3HAKH U CHMBOJIBI, MOJCIN U CXEMBI IS
pelieHrs yaeOHBIX U MO3HABATEIBHBIX 33/1a4;

- YMEHHE W3BJICKaTh WH(POPMAIMIO U3 Pa3IMYHBIX HCTOYHHUKOB (BKJIIOYAs CPEJICTBA MAacCCOBOU
uH(popMaluy, KOMIAKT-AUCKM Yy4eOHOro Ha3HaueHus, pecypcbl WHrepHera), cBOOOAHO
I0JIb30BAThCS CIIPABOYHOM JINTEPATYPOil, B TOM YUCIIE U HA 3JICKTPOHHBIX HOCUTENSAX, COOII0IaTh
HOPMBI HHPOPMAIIMOHHOM N30UPaTETbHOCTH, ITHKH;

- yYMEHHE Ha TMpPaAKTUKE I0Jb30BAThCSI OCHOBHBIMU JIOTUYECKUMHU NIPUEMaMH, METOJaMu
HaOJII0/IeHUs, MOJICTUPOBAHMSI, 00BACHEHUS, pelIeHHs] TPo0JIeM, TPOTrHO3UPOBAHUS;

- YMEHHUE OpPraHHU30BBIBATH CBOIO JKU3Hb B COOTBETCTBHH C MPEJCTABICHUSMHU O 3JOPOBOM 00pase
KU3HU, TIPaBaxX M OOSM3aHHOCTAX TPAXJTAHWHA, LEHHOCTSX OBITHS, KYJIBTYPHI U COIIHAILHOTO
B3aUMO/ICHCTBUS,

- YMEHUE BBINIOJIHATDH [T03HABATENbHBIE U MPAKTUYECKUE 3aaHUSI, B TOM YHCIIE IPOEKTHEIE;

ITo3naBarenbHbie YV /I

- aHAJIM3WPOBATh, CPABHUBATH, KIIACCU(PHUIIMPOBATH M 0000IIATh MOHSTHS:

- JlaBaTh OIIpPE/ICJICHUE MOHITHSIM Ha OCHOBE M3YyYEHHOI'O0 Ha Pa3JIMYHBIX IpPEeIMEeTax y4eOHOro

MaTepuaa,;

000011aTh MOHSATHUS — OCYIIECTBIISATH JIOTHYECKYIO OTICPAIUIO TIEPEX0/1a OT MOHITHS C MEHBIITHM

00BEMOM K IMOHATHIO C 0OJIBIINM 00BEMOM;

- CTPOMUTH JIOTMYECKOE paCCyXJCHHUE, BKJIIOYAIOIIEEC YCTAHOBJIIEHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

- MIEJICTABIIATh UH(POPMAIIUIO B BUJE KOHCIEKTOB, TAOJIHII, CXeM, TPapUKOB.

- npeoOpa3oBbIBaTh MH(MOPMAILMIO W3 OJHOIO BUJAA B APYrol M BbIOMpaTh yJOOHYIO AJs ceOst
dhopmy dukcanuu u peACcTaBICHUS HHOOPMAIUH;

- YMETh HCIOJIb30BaTh KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUN KaK MHCTPYMEHT JIJIst
JOCTH>KEHHSI CBOMX LIETICH.

KommyHukatusHble YV /]

- YMEHHE CaMOCTOSITEIbHO M AapryMEHTHPOBAHHO OIICHUBAaTh CBOU JCHCTBUA U JEHCTBUSA
OJTHOKJIACCHUKOB, COJIEP>KaTEIbHO 00OCHOBBIBAs MPAaBUIBLHOCTh WIJIM OIMOOYHOCTH pe3yibTaTa U
criocoba J1elcTBUS, aJIeKBaTHO OLIEHWBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (haKTHUECKOIro UIN
MpEANoaraéMoro pacxofa pPecypcoB Ha peUIeHHE 3aJaud, a TaKXKe CBOM BO3MOXXHOCTU B
JOCTUKEHHUH LI€TH ONPEIETICHHOMN CII0)KHOCTH;

- ymeHue pabortaTh B rpymnmne — 3¢G(GEeKTUBHO COTPYJHUYATh U B3aUMOJCHCTBOBATH Ha OCHOBE
KOOPJMHAIIMKM PA3IMYHBIX TIO3WIUNA TIPH BBIPAOOTKE OOMIET0 pemIeHuss B COBMECTHOU
JESITeNIbHOCTH;

- (opmynmupoBaTh M apryMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO TO3UIIHAIO U
KOOPJIMHHUPOBATH €€ C TTO3UIIUH TTAPTHEPOB, B TOM YHCJI€ B CUTYAIlUH CTOJIKHOBEHUSI HHTEPECOB;

- TPOAYKTHUBHO paspemniaTh KOH(IMKTHI HAa OCHOBE y4yeTa HMHTEPECOB M IO3WIIMH BCEX €ro
YYaCTHUKOB, TTIOMCKA U OIICHKH aJIbTEPHATHUBHBIX CITIOCOO0B pa3pemieHus] KOH(IUKTOB.

IIpeameTHBbIE pe3yabTATHI

- (¢dopMHpOBaHHE NEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX TNPEACTABICHUNH O BEIIECTBAX, HMX
MPEBPAIICHUAX M IPAKTUYECKOM IPUMEHEHHH; OBJIQJICHUE TMOHATUMHBIM ammaparoM M
CUMBOJIMYECKUM SI3BIKOM XHMHH;

- OCO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHYECKOH HayKH Kak OOJacTH COBPEMEHHOI'O
€CTECTBO3HAHMS, XUMUUYECKUX IPEBPAIICHUI OPraHMYECKUX U HEOPraHWYECKUX BELIECTB Kak



OCHOBBI MHOTHX SIBJICHHH >KMBOH ¥ HEXHBOW TPUPOABI;, YIIyOJeHHE TMpPeACTaBICHUN O
MaTepUaIbHOM E€IUHCTBE MUPA;

- OBJI3/ICHHE OCHOBAMM XHMUYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAIU3UPOBATH U OOBEKTUBHO
OLICHUBATH XU3HCHHLBIC CUTyalluH, CBA3AHHBLIC C XI/IMI/Ief/'I, HaBBIKaMHM 0€30IaCHOI0 06pa1ueHI/151 C
BELIECTBaMHU, HCIOIb3YEMbIMU B MIOBCETHEBHOM JKU3HHU; YMEHUEM aHAIM3UPOBAThH U IJIAHUPOBATh
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LENAX COCPEKECHNUS 3[J0POBbS U OKPYXKAIOIIEH Cpeibl;

- MPUOOPETEHUSI OIbITA MCIIOJIB30BAHMS PA3IMYHBIX METOJOB M3y4eHUS BEUIeCTB; HAOIIOIEHUS 3a
ux MpCBpalICHUAMU npu MMPOBCACHUHN HECJIOKHBIX XUMHNYCCKUX OKCIICPUMCHTOB C
HCIOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBaHUS U TPHUOOPOB;

- YMCHHUC OKa3bIBATh IICPBYIO IOMOIIb TP OTPABJICHUAX, OKOI'aX U JPYIrux TpaBMax, CBA3aHHLIX C
BelIECTBaMH U JaOOPaTOPHBIM 000PYI0OBaHHEM;

- CO3JIaHHE OCHOBBI JUIsI ()OPMHPOBAHUS MHTEpPECAa K PACIIUPEHHUIO U YIIIyOJCHHI0O XUMHUYECKUX
3HaHUWA U BBIOOpAa XMMHUU KaK MPOQMIBHOTO MpeAMeTa MpH IMepexoie Ha CTYNEeHb CPEeIHEro
(mosHOTO) 001IETO 00pa30BaHMsl, a B JabHEHIIIEM U B KauecTBe cpepsl cBoe MpodecCHOHATHHON
NeSITeTbHOCTH;

- (opmupoBaHue mpeACTaBICHUN O 3HAYCHUH XUMHUYECKOW HAyKH B PEIICHUH COBPEMEHHBIX
9KOJIOTHYECKUX MpoOJieM, B TOM 4YHCII€ B NPEJOTBPALICHHUH TEXHOTEHHBIX M JKOJIOTHYECKUX
Karactpod.

IInanupyemMble pe3y/JbTaThl OCBOCHUS Y1eOHOI0 npeaMeTa « XUMHSD)
OcHOBHbIC IOHATHS XUMHHU
(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX NPecTABJICHUI)

BbinycKHUK HAy4YuTCH:

- ONMCHIBaTh CBOWCTBA TBEPHBIX, KUIKHUX, 'a3000pa3HbIX BEIIECTB, BBLIENSS UX CYIIECTBEHHbIE
NIPU3HAKHY;

- XapaKTepu30BaTh BEIIECTBa 10 COCTaBYy, CTPOGHUIO M CBOWCTBAM, yCTaHABJIMBATh NMPUYUHHO-
CIIEICTBEHHBIE CBS3M MEXAY JAHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA;

- packpnIBaTh CMBICI OCHOBHBIX XMMHYECKUX NMOHATHH: aTOM, MOJEKYJa, XUMUYECKHI JJIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTb, MCIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

- n300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C IMOMOUIbI0 XMMHUYECKUX (OPMYNT M CYIIHOCTh
XUMHUYECKHUX PEAKLUN C TOMOIIBI XUMUYECKUX YPABHEHUN;

- BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO Macchl BEILECTB, a TAKXKE MacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUSX;

- CpaBHUBATH 10 COCTAaBY OKCHU/Ibl, OCHOBAHU S, KUCJIOThI, COJIN;

- KJIaCCU(PHULIMPOBATh OKCHU/IBI U OCHOBAHUS IO CBOMCTBAM, KUCJIOTBI U COJIM — IO COCTAaBY;

- OIIMCBIBATh COCTAB, CBOMCTBA U 3HaUEHUE (B MPUPOJAE U MPAKTUUECKON AESITETbHOCTH YEJIOBEKA)
IIPOCTBIX BELIECTB — KHUCIOPOJa U BOIOPOAA;

- JlaBaThb CPaBHUTEIIBHYIO XapaKTEPUCTUKY XMMHUYECKUX JJIEMEHTOB M BAKHEHIIMX COCAVMHEHUN
€CTECTBEHHBIX CEMENCTB IEJI0YHBIX METAJUIOB U TaJIOTEHOB;

- TOJIb30BaThCs Ta0OPATOPHBIM 00OPYAOBAHUEM M XUMHUECKOW MOCYA0MH;

- IPOBOJIUTH HECIIOKHBIE XUMUYECKHE ONBITHI U HAOJIOICHHS 32 U3MEHEHUSIMU CBOMCTB BEILIECTB B
mpolecce WX MpeBpalleHuil; coOytonaTh NpaBUia TEXHUKU O€30MacHOCTH MPU MPOBEICHHUU
HaAOJIOCHUH U OIBITOB;

- paszauyarh SKCIEPUMEHTAJIbHO KHCIOTHI M IIENOYM, MOJIB3YSACh WHAMKATOpaMH; OCO3HABaTh
HE00XO0AMMOCTh COOJIOJICHNS Mep 6€30MaCHOCTH IPU OOPAIEHUH ¢ KUCIOTaMHU U IIEJI0UaMH.

BI)IHyCKHI/IK MOJIYYMT BO3MOKHOCTHb HAYYUTDHCH:

- TPaMOTHO OOPAIIATHCS C BEIIECTBAMH B TOBCEAHEBHOM )KU3HU;

0CO3HaBaTh HEOOXOIUMOCTb COOJIIOJICHHUS] MPaBUJI HKOJOTHYECKH O€30MacHOro IOBEACHUS B
OKpY>Karolle NpUpoTHON cpeie

- IOHUMATh CMBICI U HEOOXOAMMOCTb COOIOIEHHsI MPETUCAHNH, MpeIaraéMbIX B HHCTPYKLUAX
T10 UCTIOJIb30BAHMIO JIEKAPCTB, CPEACTB ObI/TIOBOI XUMUU U JIp. |



- WCNONb30BaThb  NPUOOPETEHHBIE  KIIOYEBbIE  KOMIIETEHTHOCTH  TIPU  BBIIOJHEHHUH
UCCIIEIOBATENILCKUX MPOEKTOB MO M3YyYEHHIO CBOMCTB, CIIOCOOOB MOJYYEHHUS M PACHO3HABAHUS
BELLECTB;

- pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, MCIOJb3Ysl CPEACTBA YCTHOI'O U NHCbMEHHOIO
OOIIEHUs, TPOSBIATH TOTOBHOCTh K YBOKEHUIO HWHOW TOYKM 3pEHUS MpH OOCYKICHHUU
PE3yJIbTaTOB BBIIIOJIHEHHOMN paboTHI;

- OOBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUYECKUX IMpoleccax, KPUTHUYECKH
OTHOCUTBCSI K TICEBIOHAY4YHOM HH(OpMauuu, HEZOOPOCOBECTHON pekiiaMe, Kacaroliencs
HCII0JIb30BAaHUs PA3IMYHBIX BEIIECTB.

Ilepuoguyeckuii 3aKOH U MEPUOAUYECKAS CUCTEeMAa XUMUYeCKUX djemeHToB /1. U.
MenaeneeBa. CTpoeHue BelecTBa

BbINyCKHUK HAYYMTCH:

- KIACCHU(UIIMPOBATh XMUMHYECKHE 3JIEMEHTHl Ha METaJllbl, HEMETAJUIbI, JJIEMEHTBI, OKCHUIbI H
THAPOKCHJIBI KOTOPBIX aM(OTEpHBbI, ¥ HWHEPTHBIC 3JIEMEHTHI (Ta3bl) JJII OCO3HAHHS BaKHOCTH
YHOPSIIOYEHHOCTH HAYYHBIX 3HAHUM;

- pacKpbIBaTh CMbICT Nepuonueckoro 3akona /. 1. Menneneena

- ONHUCBHIBaTh M XapaKTepHU30BaTh TAOIMUHYIO (OPMY MEPUOAMYECKON CHCTEMBl XHUMHUYECKUX
9JICMEHTOB;

- XapaKTepU30BaTh COCTAB aTOMHBIX SIACP U PACHPENICICHUE YUCIIa JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XHMHMYECKHX D3JIEMEHTOB MajbIX IMEPHUOJOB IMEPUOJUYECKON CUCTEMbI, a TaKXKe
KaJIMs ¥ KaJbIUs;

- pa3nuyarth BUIbl XUMHUYECKOW CBSI3U: HMOHHYIO, KOBAJICHTHYIO TMOJSIPHYIO, KOBAJICHTHYIO
HEMOJIAPHYIO U METAJUTMYECKYIO;

- m300pakaTh JICKTPOHHBIE (POPMYIIBI BEHIECTB, OOPAa30BAHHBIX XUMHUYECKAMHU CBS3SIMH PA3HOTO
BHJIA,

- BBISIBJISITH 3aBUCHMOCTBH CBOMCTB BEIIECTBA OT CTPOCHHS €r0 KPUCTAIUTMYECKON peéTKH (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METANINYECKOM );

- XapaKTepU30BaTh XUMHUYECKUE FJIEMEHTBl U UX COCIMHEHHUS HAa OCHOBE MOJIOKEHHS 3JIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

- ONKMCHIBATh OCHOBHBIE MPEANOChUIKK OTKphITHUS [, Y. MeHeneeBbIM NepHUOINYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XMMHUYECKHUX DJIEMEHTOB MU MHOTOOOpa3HYI0 HAy4HYIO ACSTEIHHOCTH
Y4EHOT0;

- XapakKTepu30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJAMYECKOrO0 3aKOHA |
MEPUOINYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB J[. . Menneneesa;

- OCO3HaBaTh HAy4YHBIC OTKPBITHS KaK PE3yNbTaT UIMTEIbHBIX HAONIOJCHMI, OIBITOB, HAYYHOMN
MTOJIEMUKH, TPEOJIOJICHUS TPYAHOCTEW U COMHEHUH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCSI:

- OCO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUM JIJI MPAKTUYECKON IEITeTbHOCTH YeI0BeKa’,

- ONUCBIBATh U3yYEHHBIE 00 BEKTHI KaK CHCTEMBI, TPUMEHSIS IOTUKY CUCTEMHOTO aHAJIH3a,

- IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJNYECKONM CUCTEMBbl XUMUYECKUX DJIEMEHTOB JUISI
OOBSICHEHUS U MIPEIBHUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

- pa3BuBaTh MH()OPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyONEHUS 3HAHUI 00 HMCTOpUU
CTaHOBJICHUSI XUMHYECKON HAYKH, €€ OCHOBHBIX MOHITUHI, IEPUOJUYECKOT0 3aKOHA KaK OJTHOTO U3
BOKHEUIIIMX 3aKOHOB MPUPO/IbI, a TAKIKE O COBPEMEHHBIX JOCTHKEHUSX HAYKU U TEXHUKHU.

MHoroo0pa3ne XMMHYECKUX peaKkuui

BorinyCKHUK HAYy4YHTCS:

- 00BSCHATH CYyTh XHMHUYECKUX TIPOIIECCOB;

- Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIHIA;

- YCTaHaBJIMBaTh MPUHAJICKHOCTh XUMMUYECKON peaklMu K ONpeleIEHHOMY THUIY MO OJHOMY W3
KJIACCU(PMKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIy M COCTaBYy MCXOIHBIX BEIIECTB M TMPOIYKTOB
peakiuu (peakiy COCIMHCHUS, Pa3JIOKEHUs, 3aMEIICHUsT 1 00MeHa); 2) MO BBIICICHUIO WU



MOTJIOLIEHUIO TEIUIOTHI (PEeaKIUKU 3K30TePMUYECKHUE U HHIOTEpPMUYECKHUE); 3) MO H3MEHEHHIO
CTENEeHEH OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakun); 4)
10 0OpPaTUMOCTH TIpoIiecca (peakiuu oOpaTUMbIC U HEOOPATHUMBIE);

- Ha3bIBAaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEAKIINN;

- Ha3bIBaTh (PAKTOPHI, BIUAIONINE HA CMEIIEHHE XUMUYECKOTO PaBHOBECHS;

- COCTaBJISITh YPAaBHEHHUS JJIEKTPOJIUTUUYECKON JUCCOIMALMM KUCIIOT, IIeJ0Yei, coliel; MOoJIHbIe U
COKpalléHHBIE  HOHHBIC  ypaBHEHHS  peakumid  oOMeHa; ypaBHEHHUS  OKHUCIHMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi;

- IPOTHO3UPOBATh MPOAYKTHl XMMUYECKHX PEAKIU 10 (OopMysTaM/Ha3BaHUSIM UCXOIHBIX BEILIECTB;
OIIpEeIeNIATh UCXOHBIE BEIIECTBA MO (hopMyamM/Ha3BaHHUSIM MPOAYKTOB PEAKIIUH;

- COCTaBJIATb YpPaBHEHUS peakUWid, COOTBETCTBYIOLIUX IIOCIEAOBATEIBHOCTH («LEMOUYKE))
IIPEBPALIEHUI HEOPraHNYECKHUX BELIECTB Pa3IMYHbIX KJIACCOB;

- BBIABJIAATB B IIPOLIECCE KCIEPUMEHTA IPU3HAKHU, CBUAETEILCTBYIOIINE O IPOTEKAHUN XUMUYECKOU
peaxiuy;

- TOTOBUTb PACTBOPBI § OIIPENEIEHHON MaCCOBOM OJIEH paCTBOPEHHOTO BEILIECTBA;

- OIpeNessITh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHCIOT U INEIOYEH M0 M3MEHEHHIO OKpPACKU
WHIUKaTOPOB;

- IPOBOJIUTh KAYECTBEHHBIE pEaKLIUHU, IOATBEPKAAIOIINE HATMUME B BOJHBIX PACTBOPAX BEIIECTB
OTJIENbHBIX KATHOHOB M aHUOHOB.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

- COCTaBJISTh MOJICKYJSIPHbIE U TIOJHBIE HOHHBIE ypaBHEHHUS IO COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

- TPUBOIUTH MPHUMEPHl PEAKIMil, MOATBEPKIAIOUINX CYIIECTBOBAHUE B3aMMOCBS3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEILECTB;

- MPOTHO3UPOBATH PE3Yy/IbTATHl BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON
peaKxIuu;

- MPOTHO3UPOBATh PE3YNbTAThl BO3JECHCTBUS PA3NUYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO
paBHOBECHSL.

MHoroo0pa3ue BeuecTs

BbInycKHUK HAYYUTCS:

OTpENeNIATh  MPUHA/JICKHOCTh  HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HM3y4YEHHBIX

KJIACCOB/TPYIIIT: METAJIJIbl U HEMETAJUIbI, OKCHU/JIbl, OCHOBAHUS, KUCIIOTHI, COJIU;

- COCTaBJISITh ()OPMYIIBI BEIIECTB MO UX HA3BAHUSIM;

ONPENEIATh BAICHTHOCTh U CTENIEHb OKUCIICHHS JJIEMEHTOB B BEILIECTBAX;

- COCTaBJISITh (POPMYJIBI HEOPTAHMUYECKUX COCAMHEHHMH MO BAJEHTHOCTSM U CTEMEHSM OKHCIICHUS
AJIEMEHTOB, a TaKXe 3apsJaM MOHOB, YKa3aHHBIM B TaOJUIE paCTBOPUMOCTHU KUCJIOT, OCHOBAHHM
U COJIEH;

- OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHUS! (PU3NYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BELIECTB
(MeTayuioB M HEMETA/NIOB) M WX BBICHIUX OKCHUIOB, OOpa30BaHHBIX 3JEMEHTaMU BTOPOTO U
TPETHETO MEPHOIOB;

- Ha3plBaTh OOIIME XUMHUYECKHE CBOICTBa, XapaKTepHBIC I TPYNI OKCHUAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

- Ha3bIBAaTh OOIIME XMMHUECKHE CBOMCTBA, XapaKTepHBIE JIJIS KaXI0T0 U3 KIACCOB HEOPTraHUYECKHIX
BEIIECTB (KHCIIOT, OCHOBAaHUH, comeil);

- NPUBOJIUTH TNPUMEPHI PEaKLUUM, MOATBEPKIAAIOUIUX XUMUYECKHE CBONCTBA HEOPraHUYECKUX
BEILIECTB: OKCHIO0B, KHMCIIOT, OCHOBAaHUM U COJICH;

- ONpEeAcNATh  BEIIECTBO-OKHCIUTENIb M BELIECTBO-BOCCTAHOBUTEIb B  OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINSIX;

- COCTaBJISITh JJIEKTPOHHBIM OanaHCc (I W3YYEHHBIX pEaKIMi) MO MpeIOKEHHBIM CXeMaM
peaKiuii;

- IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, MOATBEPHKAAIOIINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;



MPOBOJUTH JTAOOPATOPHBIE OMBITHI IO TMOJIYYEHHUIO W COOMPAHHUIO Ta3000pa3HbIX BEIIECTB:
BOZIOPOJIa, KUCIIOPO/AA, YIJIEKUCIIOTO Ta3a, aMMHaKa; COCTaBISTh YPaBHEHHUS COOTBETCTBYIOIINX
peaKkiuii.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

MIPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;
HpOI‘HO?;I/IpOBaTb CHOCO6HOCTB BCIICCTBA HpOSIBHSITB OKHUCIIUTCIIbHBIC NI BOCCTAHOBUTCIIBHBIC
CBOMCTBA C y4ETOM CTEIICHEH OKUCICHHS SJIEMEHTOB, BXOISIIMX B €0 COCTAB;
BBISIBIIATH CYIIECTBOBAHUE T€HETHYECKOM CBA3HM MEK/Y BEIICCTBAMU B PAAY: IPOCTOE BEIIECTBO—
OKCHJI—KUCIIOTa/ TUAPOKCUI —COJIb',
XapaKTepU30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

[PHUBOANTL MPUMEPHI YPaBHEHUI PEaKIMiA, JICKAIMX B OCHOBE MPOMBIIUICHHBIX CIOCOOOB
MOJIyYCHHSI aMMHaKa, CEPHOM KHUCIIOTHI, 4yryHa M CTallH;
OIMUCHIBATH (PU3UUECKUE U XMMHUYECKHE IIPOLIECCHI, SIBIISIOIINECS YacThI0 KPYrOBOPOTa BEIIECTB B
IPUPO/IE;

OpPraHU30BBIBATh U OCYIIECTBIIATH MPOSKTHI MO0 HCCIICAOBAHUIO CBOMCTB BELIECTB, UMEIOIINX
BaXKHOE MMPAKTHYECKOE 3HAYECHUE.

2. Conep:xanne y4e0HOro npeamera «XuMus»
8 kiacc.

Pazgen 1. OcHoBHble TOHATHS XUMHHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
npeacTaBJIeHuil)

IIpeamer xumun. XuMHsl Kak 4acTh €CTECTBO3HaHUs. BemectBa u ux cBorcTBa. UncThie
BelecTBa M CMecH. MeTOonpl TMO3HAHWS B XUMHH: HAOIIOJIEHWE, 3KCIepuMeHT. [lpuembl
6e3omacHo paboThl ¢ 000pyAOBaHKEM U BemecTBaMu. CTpoeHue miIaMeHH.

Uucteie BemecTBa U cMecH. CriocoObl OYMCTKH BEHISCTB: OTCTaWBAaHHE, (QUIHTPOBAHHUE,
BBIIIAPUBAHUE, KPUCTALIM3ALMS, JUCTWUIALMS. @DU3NYEeCKMe U XUMUYECKHE  SIBJICHUA.
Xumuyeckue peakuuu. [Ipu3zHakn XMMHUECKHUX pEaKUWid W YCIOBUS BO3SHUKHOBEHHS U TECUEHUS
XUMHUYECKUX PEAKIUH.

ATOMBI, MOJICKYJIBI U MOHBI. BeliecTBa MOJIEKYISPHOTO U HEMOJEKYISIPHOTO CTPOECHUS.
Kpucrannuueckne u amopdHbie BemiecTBa. Kpucraminueckue pemieTku: HOHHAs, aTOMHas U
MoJeKyJspHas. [IpocTeie U CoKHBIE BEMIECTBA. XUMUYECKHI 3JIEMEHT. MeTaJlTbl U HEMETaJLIbI.
AToMHas eauHua macchl. OTHOCUTENbHAS aTOMHAsl Macca. S3bIK XMMHUU. 3HAKU XMMHYECKUX
AJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BelmlecTBa. XuMuuyeckue ¢Gopmysbl. OTHOCHUTETbHAS
MOJIeKyJIsipHas Macca. KauecTBEHHBIM M KOJMYECTBEHHBIM COCTaB BellecTBa. BrluncieHus mo
xuMudeckuM Gopmyiam. MaccoBast 10JIs1 XUMHYECKOTO 3JIEMEHTA B CJI0KHOM BEIIIECTBE.

BanenTHOCTP XMMHMUYECKMX »3ieMEHTOB. OrmnpeneneHue BaJEHTHOCTH 3JIEMEHTOB IIO
¢dbopmynaM OuHapHBIX coenuHeHuil. CocTaBieHue XUMUYECKUX (OopMya OMHAPHBIX COETUHEHUM
10 BaJI€HTHOCTH.

ATOMHO — MOJIEKYJISIDHOE Y4Y€HHE. 3aKOH COXpPaHEHHsI Macchl BemecTB. JKH3Hb H
nesrenbHocTh M.B. JIoMoHOCOBa. XuMHU4eckue ypaBHEHUS. TUIIBI XUMUYECKHUX PEAKIIUN.

Kucnopon. Haxoxnenue B mpupone. I[lomydenwe xkuciaopomga B J1a0OpaTopuu |
npombilieHHOCTH. Du3nmyeckne M XUMHUECKHE CBOMCTBa Kkuciopona. lopenue. OKcHIBIL.
[Ipumenenne kuciopona. KpyroBopor kuciopona B mpupone. O30H, auIOTPOINHUs KUCIOPOJA.
Boznyx u ero coctas. 3ammra atMoc(hepHOT0 BO3/1yXa OT 3arpsi3HEHUH.

Bomopon. Haxoxnmenue B mpupone. I[lomydenue Bomopona B J1abopatopuul U
MPOMBINUIEHHOCTU.  Du3nueckue U  XUMUYECKME CBOMCTBa Boaopoda. Bomopox —
BOCCTaHOBUTEL. Mepbl 6e30macHOCTH Mpu padote ¢ BogopoaoM. [Ipumenenne Bogopoaa.

Bopma. Meroabl onpenesieHusi cocTaBa BOJAbI — aHalu3 U cUHTE3. DU3nueckue CBOWCTBA
Boabl. Boga B mpupose u crocoObl €€ 0O4nCTKU. Adparus BOoAbl. XUMHUYECKHE CBOMCTBA BOJIBI.
[Ipumenenne Boapl. Boma — pactBopurens. PacTBopumocTs BemiecTB B Bojae. MaccoBast 1omis
PacTBOPEHHOTO BEILIECTBA.



KonnuectBennele otHOwmEeHUs B xumun. Komdectso Bemectsa. Monbs. MoisipHas Macca.
3akoH ABoraapo. MomspHblii 00beM Ta30B. OTHOCHTENbHAs IJIOTHOCTh Ta30B. OObeMHBIE
OTHOILICHHUS Ia30B [P XUMUYECKUX PEAKLUAX.

Baxmuelimme Kiacchl HEOPraHMYECKHX coenuHeHHH. OKCHUIBI: COCTaB, KIACCU(HUKAIIHSL.
OcHoBHblE U KuCHOTHBIE OKcuiabl. HomeHkiarypa okcugoB. PU3NYECKUE U XHMHUYECKUE
CBOMCTBA, IIOJIy4E€HUE U IPUMEHEHUE OKCHUIOB.

Iunpokcunpl.  Kmaccubukamms rugpokcuaoB.  OcuoBanus. Cocras. Illemoun wu
HepacTBOpUMbIE OCHOBaHMA. HomeHknarypa. @u3znueckue U XMMHUYECKHE CBOMCTBA OCHOBAHMM.
Peaknust weWtpanusanuu. IlomydyeHue u mpuMeHEHHE OCHOBaHMUA. AMQOTEpHBIE OKCHIBI U
THJIPOKCUBIL.

Kucnorsl. CocraB. Knaccudukamus. Homenknarypa. @Dusnueckue u XUMHUECKHUE
CBOWCTBA KUCJIOT. BBITECHUTENIBHBIN Psi/I METAJIOB.

Comu. CocraB. Knaccudukauusa. Homenkmarypa. @Pusuueckue CBOWCTBA COJICH.
PactBopuMocTh cosieii B Boae. XHUMHUYECKHE CBOWCTBa cojieii. CrocoObl IMOJTy4YeHHUs COJICH.
IIpumeHeHue coneil.

I'enernueckas cBS3b MEX 1Y OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX COETUHEHUH.

JemoncTpanuu. O3HaKOMJIEHHE C 00pa3liaMu MPOCTHIX U CJIOKHBIX BewecTB. Croco0sbl
OYHMCTKH BEIIECTB: KPUCTAIUIM3ALMS, TUCTHIUIALUS, XpoMaTorpadus. OMbITE, TOATBEPIKIAIOIINE
3aKOH COXPaHEHMsI MacChl BELECTB.

[Tonmyyenue u coOupaHue KUCIOPOAA METOIOM BBITECHEHHUs BO3/lyXa U BoJibl. Onpenienenue
cocTaBa Bo3ayxa. Konekyus negpmu, KameHHo20 yeis u npooyKmos ux nepepabomxu.
[Tonyuenue Bonopoaa B annapare Kuna, mpoepka BoJ1opo/ia Ha YUCTOTY, TOPEHHE
BOIOPOJia, COOMpaHUE BOJOPO/Ia METOJIOM BBHITECHEHMSI BO3/1yXa U BOJIBI.
Amnanus Bojbl. CHHTE3 BOJIBL.
3HaKOMCTBO ¢ 00pa3laMu OKCHJI0B, KUCIIOT, OCHOBaHUI u coneil. Helitpanu3zauus

1IE€JI04M KUCIIOTON B IPUCYTCTBUU MHAMKATOPA.

JlaGopaTopHble onbIThI. PaccMOTpeHue BEeLECTB ¢ pa3INuHbIMU (U3NIECKUMU
cBoiicTBamMHU. Pa3nieneHue cMecu ¢ OMOIIbI0 MarHuTa. [Ipumepsl GU3NYECKUX U XUMHUYECKUX
ABJICHUH. Peakiuu, HIoCcTpUpyOIHe OCHOBHBIE IIPU3HAKU XapAKTEPHBIX peakluu. Pasznoxxkenue
ocHOBHOTro kap6onaTta Meau (II). Peakius 3amenieHust MeIn KeJIe30M.

O3HakomiieHHEe ¢ 00pa3liaMHi OKCH/IOB.

BzaumoneiictBue Bogoposa ¢ okcuaom meau (11).

OnbIThI, NOATBEPKJAIOLINE XUMUYECKUE CBOMCTBA KMCIIOT, OCHOBAHUH.

IIpakTnyeckune padboTnl

o [IpaBuia TeXHUKHM 0€30aCHOCTH NP paboTe B XMMUUECKOM KaOUHETe.
O3HakoMJIeHHE ¢ 1a00paTOPHBIM 000PYAOBAHUEM.

e OuncTKa 3arpsA3HEHHON IOBaPEHHOM COJIH.

e [IonydeHue U CBOMCTBA KUCIOPOAA

o [Tomyuenne Bogopoaa U M3y4eHUE €r0 CBOMCTB.

e [IpuroToBiieHrE PaCTBOPOB COJIEH € ONIPENEIEHHON MAaCCOBOM 10JIEW PACTBOPEHHOTO
BEIIIECTBA.

e Pemienue skciepuMeHTANBHBIX 3a4a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIMHEHUI .

Pacyernbie 3aqaun:

Bbrunciienne OTHOCUTEIHHON MOJIEKYJISIPHOW Macchl BelllecTBa 1Mo (opmyIie.
Brruncnenme MaccoBoil 10J11 3I€MEHTa B XMMUYECKOM COEIMHEHUU. Y CTAHOBJICHHE
npocTeiiel (opMyIbl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxzaeHne MaccoBOl JOJIM pacTBOPEHHOTO BEILIECTBA B pacTBOpeE. Boruncienue macchl
pPacTBOPEHHOTO BELIECTBA U BOABI JIsl IPUTOTOBJIEHUS PacTBOpa ONPEAEIEHHON KOHIIEHTPALUH.

OObEMHBIE OTHOIICHHUS T'a30B MPU XUMHUYECKHUX PEaKIUsX.



Boruncnenus no XuMUYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEILIECTBA OTHOTO
U3 MPOYKTOB PEAKIIUU TI0 MACCE UCXOTHOTO BEIIECTBA, 00bEMY HIIM KOJIMUYECTBY BEIIECTBA,
COJIEpIKAILEr0 ONPEACIEHHYIO IO TPUMECEH.
Pa3nen 2. [lepuoanyeckuii 3aK0H ¥ NePUOANYECKAS CHCTEMA XUMHYECKHX
3aeMenTOB /.. MenneneeBa. CTpoenune aroma.

[lepBpie mTOMBITKM KJIACCU(UKAIMU XUMHYECKHX dyieMeHTOB. [loHsatue o rpymnmax
CXOJIHBIX d3JIeMEHTOB. EcTecTBeHHBbIE CEMEHCTBAa IIEIOYHBIX METAUIOB U  TaJOT€HOB.
bnaropoansie raswl. Ilepuonnueckuii 3axkon J.M.MenneneeBa. [lepronuueckas cucrema Kak
€CTeCTBEHHO — HaydyHO€ KJiacCH(UKAlUs XUMHUYECKUX OJJIEMEHTOB. Tabmuunas Qopma
Mpe/ICTaBICHUs] KJIacCU(PUKAMU XUMHUECKUX 31eMeHTOB. CTpykTypa Tadnuisl «llepuoanueckas
cucremMa xuMuueckux sinementoB J[.M. MenzpeneeBa» (xopotkas ¢opma): A- u b- rpymmsl,
nepuobl. GU3NYECKUN CMBICT MOPSAIKOBOrO 3JIEMEHTa, HOMEpa Mepuojia, HoMepa I'PyIIbl (s
3JIEMEHTOB A-rpynmn).

Crtpoenue aTtoma: siApo M 3JIEKTpOHHAs 0Oojouka. CocTaB aTOMHBIX SA€p: MPOTOHBI U
HEeUTpoHbl. M30TOMmBI. 3apsig aTOMHOTO s/ipa, MacCOBOE YMCIIO, OTHOCUTENbHAs aTOMHAas Macca.
CoBpemenHas GopMyIHPOBKA MOHITHS «<XUMUYECKUN HIIEMEHT.

OnexTpoHHas 000JI0YKa aTroma: MOHATHE OO0 HSHEPreTMYECKOM YPOBHE (RJIEKTPOHHOM
clioe), ero €MKOCTU. 3allOJIHEHUE 3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB MEPBOT0 — TPETHETrO
neproioB. CoBpeMeHHast popMyTupoBKa IEPUOTUIECKOTO 3aKOHA.

3HaueHHe mnepuoauveckoro 3akoHa. Hayunble noctmxkenuss J[.M. Mengeneesa:
WCIIPaBJIEHUE OTHOCHUTENbHBIX AaTOMHBIX MAacC, MPEICKa3aHWe CYIIECTBOBAHUSI HEOTKPBITHIX
3JIEMEHTOB, MEPECTAaHOBKM XHMMHYECKUX 3JIEMEHTOB B Iepuoaudeckoil cucreme. Ku3Hp u
nesitenbHOCTh JI.M. Menneneena.

JdemoncTpanum:

®u3nueckre CBOKWCTBA LIEIOYHBIX METAIUIOB. B3aumoelicTBre OKCUIOB HATPUs, MarHus,
dbocdopa, cepsl ¢ BOJOH, HCCIEAOBAHWE CBOWCTB IOJTYYCHHBIX IMPOJIYKTOB. B3ammojercTBue
HAaTpUsl ¥ Kaius ¢ BOJAOM. PU3MYECKHE CBOKCTBA TaJIOTEHOB. B3auMoaencTBue aatOMUHHUS C
XJIOpOM, OpOMOM M HOJIOM.

Pa3nen 3. CTpoeHue BelecTBa.

DNeKTPOOTPUIIATETLHOCTh XUMUYECKHUX 3JIEMEHTOB. OCHOBHBIC BUIbI XUMUYECKOMN CBSI3U:
KOBAJICHTHAsI HEMOJISIPHAs, KOBAJIEHTHAs MOJISIpHAsi, UOHHAs. BaJe€HTHOCTh 3J€MEHTOB B CBETE
anekTpoHHo Teopuu. CreneHp okucieHus. [IpaBuna ompeneneHusi CTENEHEW OKUCIEHUS
3JIEMEHTOB.

JdeMoHcTpanum:

ComnocraBneHue GU3NKO-XUMHUYECKUX CBOMCTB COCIMHEHUN ¢ KOBAJICHTHBIMU U MOHHBIMU
CBSI3SIMH.

9 kmacc.
Pa3nes 1. MHoroo0pazne XuMH4YECKHX peaKIuil.

Krnaccudukanus XMMHUYECKUX PEaKIIMil: peaklud COCTUHEHUS, pa3IOKEHUs, 3aMeIICHHUS,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENb, BOCCTAHOBUTENb, TPOLIECCHI
OKHUCJIEHUsI U BoccTaHoOBieHHs. COCTaBlI€HHE YpPaBHEHUU OKHUCIUTEIBHO -BOCCTAHOBHUTEIBHBIX
peaxkuuii ¢ MOMOIIBIO METO/1a AJIEKTPOHHOTO OajaHca.

TennoBele 3(Q(EKTH XUMHUECKUX pEaKIHMi. DK30TepMUYECKHE U DHIOTEPMUYECKHE
peakuuu. TepMOXMMUYECKHE ypaBHEHUS. PacyeTsl 10 TEPMOXUMUYECKUM YPABHEHUSM.

CKOpoCTh XMMHUYECKMX peakuuid. DakTopbl, BIUSIOMIAE HA CKOPOCTh XHWMHYECKTX
peaKiuii. IIepBoHavabHOE MIPEACTABICHUE O KaTaJIU3E.

O6parumbie peakiuu. [ToHATHE 0 XUMIUYECKOM paBHOBECHH.

XUMHUYECKHUE pEaKIMH B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI M HEINEKTPOJIUTHL.
Nonsl. Katnonsl n annoHsl. I'mapatHas Teopus pacTBOPOB. DJIEKTPOJIUTHYECKAS JHUCCOLHALINS
KHCJIOT, OCHOBaHM U coneil. Cnabble U CHIIbHBIE 31eKTpoauThl. CreneHb quccoruanuu. CTenensb
nuccoranuu. Peaknuu WOHHOTO OOMEHA. YCIIOBHS TEYCHHS pEakIMii MOHHOTO OOMeHa 0



KOHIIAa. XHMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX COECIMHEHUN B CBETE
MPEJICTABICHUA 00 SJICKTPOIUTUYECKOW MUCCOIMAIMA W OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii. [loHsTHE O THAPOIN3E COEH.
JdemoncTpanmnu:
[IpuMepsl 5K30- U SHAOTEPMUYECKUX PEAKLIUN.
B3anmoneicTBrE IIMHKA C COJISIHOM U YKCYCHOM KUCIOTOW. B3auMoaencTBue rpanyaupoBaHHOrO
LIMHKA ¥ [IUTHKOBOM IBUIN C COJIIHOM KHCIIOTOM.
Bsanmoneiicteue okcuma meau (I1) ¢ cepHO#l KMCIOTOM pa3sHOM KOHIIEHTPALMU MPH Pa3HBIX
TeMIeparypax.
['opeHue yrii B KOHUEHTPUPOBAHHOM a30THOM KUCIIOTE.
["'opeHue cepsl B pacIuiaBiI€HHOM CeUTpe.
HcnbiTanue pacTBOPOB BEIIECTB HA 3JIEKTPUUECKYIO POBOAUMOCTbD.
JIBr>KEeHHE NOHOB B AJICKTPUUECKOM II0JIE.
IpakTuyeckue padoThbi:
N3yueHne BIUsAHUS yCIOBUM IPOBEACHUS XMMUYECKON PEAKIIMU HA €€ CKOPOCTb.
Pemenue skcnepuMeHTaNbHBIX 3a7a4d 10 TeMe «CBOWCTBA KUCIOT, COJIEH M OCHOBaHUM Kak
3EKTPOIIUTOBY»
JlabGopaTropHble ONBITHI:
Peakiuu oOMeHa MeX1y pacTBOpaMH JIEKTPOIUTOB
PacyerHble 3a5a4n: BerunucieHns 110 TEPMOXUMUYECKUM YPABHEHUSAM PEAKLUN.
Pa3nesn 2. MHOroo6pasue BellecTB.

Hewmeramnsl. ['anorenst. [lonoxeHne B MepHOIUYECKON CUCTEME XMMHUYECKUX JJIEMEHTOB,
cTpoeHue ux atoMoB. Haxoxnenue B npupoje. Pusnveckue U XUMUUECKHE CBOMCTBA rajJOre€HOB.
[lonyyenue M HpUMEHEHHE TaJOreHOB. Xiop. PU3MYECKHME M XUMHUYECKHE CBOMCTBA XJIOpa.
[Ipumenenue xnopa. Xnopoogopoa. Ousnueckue coiictBa. [lomyyenue. ConsiHHasg KUCIOTA U
e€ comu. KauecTBeHHass peakuusi Ha XJOpUA-UOHBI. Pacrio3HaBaHue XJIOPHUIIOB, OpPOMHIOB,
HOJIHUJIOB.

Kucnopon u cepa. [lonoxenue xuciaopoaa u cepsl B [ICXD, crpoenue ux aromon. Cepa.
Annorponus cepsl. Puznueckue U xumuieckue ceorictsa. Haxoxnenue B mpupoge. Ilpumenenue
cepbl. CepoBogopoi. CepoBoopoaHast KMCI0Ta U ee conu. KauecTBeHHas peakius Ha Cylb(ui-
nonbl. Oxcun cepsl (IV). ®dusnueckne um xumuueckue cpoictBa. IIpumenenne. CepHucras
kuciora u ee conu. KadectBeHHass peakius Ha cyiab@ur-uonsl. Oxcupa cepwl (VI). Cepnas
KHCIOoTa. XHUMHUYECKHE CBOICTBa pa30aBIeHHOM ¥ KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI.
KauectBennast peakiusi Ha Cyinb(harT-uOHB. XHUMHUYECKHE pEaKIMH, JeXallue B OCHOBE
MOJIYYEHUSI CEPHOU KUCIIOTHI B IPOMBIIUIEHHOCTH. [[piMeHeHne cepHOoi KUCIOTHI.

Azot u dochop. Ilomoxenune azora u docdopa B [ICXD, crpoeHne mx aroMoB. A30T,
(bu3nyuecKkre U XUMUYECKUE CBOMCTBA, OTyYeHUE U MpuMeHeHne. KpyroBopoT a3orta B mpupo/e.
AMMuak: (GU3NYECKUEe W XMMHYECKHE CBOMCTBA, mMojyueHue W mpumeHeHue. Coiu aMMOHUS.
A3oTHas kucioTa U ee cBoWcTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KHUCIOTHL. [lomyuenue
A30THOM KHCIIOTHI B JjabopaTopuu. XHUMHYECKHUE PEAKIUH, JIeKAIIHEe B OCHOBE IMOIYYCHUS
A30THOM KHUCIJIOTHI B MPOMBINIIEHHOCTH. [IpuMenenune a30THOM KucaoTsl. Cojii a30THOW KUCTOTHI
U UX IpUMEHEHHUE. A30THBIC YI00pEHUSI.

®ochop. Amnorporust pocdopa. Pusznueckue U xuMudeckre cBoicTBa gochopa. Oxeupg
docdopa (V). Oprodochopnas kucnota u ee conu. DocopHbie ynoOpeHus.

VYranepon u xpemuuil. [lonoxenue yriepona u kpemuus B [ICXD, ctpoeHne ux aromos.
VYrnepoa. Annorponus yrieponaa. Ousndeckne U XUMHYECKHE CBOMCTBA yrieponaa. AmcopOmms.
VYrapHslii ra3, CBOHCTBA U (PU3UOJIOTHUECKOE ACHCTBUE HA OpTraHU3M. YTIEKUCIBIN ra3. YToNbHas
Kucinora u ee conu. KadecTBeHHble peakiuu Ha KapOoHaT-uoHbl. KpyroBopoT yriepona B
npupojie. Oprannyeckre COeJMHEHUs YIiiepoia.

Kpemuwuii. Oxcun kpemuus (4). KpemuaueBas kucnora u ee conu. Cmexio. Llemenm.

Meramnel. Tlonoxenne metamwioB B [ICXD J[.M.MenneneeBa, CTpO€HHE HX aTOMOB.
Merammueckass CcBA3b. DU3MYECKHE CBOMCTBA METALIOB. PsJ  akTUBHOCTH METAaJLIOB.



Xumu4deckue cBoiicTBa MerauioB. OOmme crmocoObl mosydeHus: MeTauioB. CruiaBel METaLIOB.
[llenounsle Metaiuibl. [looXkKEeHUE IIEIOYHBIX METAUIOB B NEPUOAUYECKON CHCTEME, CTPOCHUE
ux aroMmoB. Haxoxxnenue B mnpupone. Marvii M KajiblMil, UX BaXHEUIIME COEIUHEHHUS.
XKecTkocTb BOJIBI M CIIOCOOBI €€ YCTPAHEHUS.

Amomunuii. [lonoxxeHne amOMUHUSA B NEPUOJUYECKON CHCTEME, CTPOEHHE €ro aroma.
Haxoxnenne B mpuponae. dusnueckue M XUMHUUYECKHUE CBOWCTBA alOMUHUSA. AMQOTEpHOCTH
OKCH/JIA ¥ TUJIPOKCUJA AITFOMUHUSA.

Kenezo. Ilonmoxxenue xkeneza B NEPUOJUYECKOM CHUCTEME, CTPOEHUE €ro aroMa.
Haxoxnenne B npupone. Pdusnueckue UM XHMHMYECKHME CBOWCTBA Kene3a. Baxuenmue
COCIMHEHMS JKeJie3a: OKCHbI, TUIpokcuasl u coym kenesa (II) u xenmesza (III). KauecTtBennsie
peaKIu Ha UOHBI.

JdemoncTpanmuu:

®u3nyecKue CBOMCTBA raJIOreHOB.

[Tonyyenue xJI0pOBOIOPOJA U PACTBOPEHUE €TI0 B BOJE.

AnnotponHsie MoauduKanuu cepbl. O0pa3ibl IPUPOIHBIX CYIb(PHUI0B U CyIb(HaTOB.

[Tonyyenne amMmuaka M €ro pactBopeHue B Bojae. O3HaKOMIIEHHE ¢ 00OpazlnaMu MIPUPOJTHBIX

HUTPATOB, PochaToB

Mopnenu KpucTallIndecKuX peméToK anMasa u rpadguta. 3HAKOMCTBO € 00pa3liaMu MPUPOIHBIX

KapOOHATOB U CUJIMKATOB

3HaKOMCTBO C OOpa3laMu BaKHEMIIMX COEAMHEHUN HATpUs, Kalus, HNPUPOJHBIX COCIUHEHMI
KaJIbLMS, pyJaMd  JKelie3a, COCAMHCHUSIMU  alllOMUHUA.  B3aumonelcTBHe — MICIIOYHBIX,
LIEJI0YHO3EMEIIbHBIX METAJUIOB U AJIFOMUHUSA ¢ BOAOW. CikUraHue xkene3a B KHCIOPOJE U XJIOpeE.

IIpakTnyeckue padborTsI:

[Tonyyenue COITHOM KUCIIOTHI U U3Y4EHHUE €€ CBOMCTB.

Pemenue sxcnepuMeHTanbHBIX 3a/1a4 110 Teme «Kucmopon u cepay

[TonyuyeHne ammuaka 1 U3y4eHHe €ro CBOMCTB.

[Monyuenue okcuna yriaepoaa (V) u usydenue ero cBoiicTs. Pacro3HaBanue KapOOHATOB.

Pemrenue skcniepuMeHTABHBIX 3a7a4 10 TeMe «MeTaibl U UX COSTUHEHUS.

JlabopaTopHbIe ONBITHI:

BriTecHeHue rajoreHaMu Ipyr Ipyra U3 pacTBOPOB X COSAUHEHUI.

KauecTtBenHsle peakuuu cynbGui-, CyabhUT- U Cyabdar- HOHOB B pacTBOPE.

O3zHakoMJyIeHHEe ¢ 00pa3LamMu cephl U €€ MPUPOJHBIMU COETUHEHUSIMU.

B3aumoneicTeue cosield aMMOHUS CO LIETOYAMMU.

KadectBenHsbie peakiny Ha KapOOHAT- U CHJIMKAT- UOHBI.

KauecTtBenHas peakuus Ha yriaeKHUCIIbIN Ta3.

N3ydyenne oOpa3noB MeTauioB. BzauMopelicTBue METalUIOB € pacTBOpaMH  COJIEH.
O3HakOMJIEHHE CO CBOMCTBAMHU M MPEBPALICHUSIMHU KapOOHATOB U TUApOKapOoHaToB. [lomyueHue
THAPOKCHIa AJTIOMUHMS W B3aWMOJICHCTBHE €ro ¢ KUCIOTaMH M 1iejgodamMu. KadecTBEHHbIE
peakuuy Ha HOHBI Fe?* u Fe®*

Pacuernbie 3a1a4u:
Brruucienust mo XuMU4YeCKUM ypaBHEHUSIM MacChl, 00bEMa UM KOJMYECTBA BEIIECTBA OJTHOTO
U3 TPOAYKTOB PEAKIMU IO Macce HMCXOJHOTO BeIIeCTBa, O0BEMY WM KOJIHYECTBY BEIIECTBA,
COJIEpIKAILETO ONPEACIEHHYIO IO ITPUMECEN.
Pasznen 3. Kparkuii 0030p BaskHeHIINX OPraHN4YecKNX BellecTB.

[Ipeamer oprannueckoit xumun. Heopranmdeckue u opraHu4ecKrue COeTMHEHUS. Y TIIEpO
— ocHoBa >kM3HM Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMa YIJIepoJa B OPraHUYECKUX
COCTTUHEHUSIX.

VYraesogoponel. IlpenensHbie yriaeBogoponabl. MeTaH, 3TaH, MPONAH — MPOCTEUIINE
MPEJICTABUTENM TPEACTbHBIX  YyrIIeBOAOpoa0oB. CTpyKTypHbIE (OPMYIBI  YIIIEBOJAOPOIOB.
['omosiornyeckuii psa OpenesibHbIX YrieBOAOpPOAOB. ['oMonorn. duU3WYEeCKME U XUMHUYECKUE
CBOMCTBA MpeJENbHBIX YTIeBOA0poaA0B. Peakiiuu ropenus u 3amenienus. Haxoxaenue B mpupoje
MpEAENIbHBIX YIIIEBOIOPOI0B. [Ipumenenne MeraHa.



HenpenenbHbie yrieBoAOpOAbl. OTHICHOBBIA P  HEOPEACIbHBIX YIJIEBOIOPOIOB.
OtuiieH. Pu3ndeckue U XUMUYCCKHE CBOMCTBA STHIICHA.

ALICTUJICHOBBIA PSJi HENPEACNbHBIX YIIIEBOAOPOAOB. AneruiieH. CBOWCTBA aleTUIICHA.
IIpuMeHeHue aneTuieHa.

IIpousBonubeie  yraeBomoponoB. KpaTkuii  0030p  OpraHM4ecKuX  COEIMHEHUM:
OJIHOATOMHBIC ~ CITUPTHI, KapOOHOBBIC KHUCJIOTHI, CJOXKHBIE dSQPUPBI, JKUPBI, YIICBOMIBI,
aMUHOKHCIIOTHI, Oeku. Pons 6eKoB B opraHusme.

[lonsiTue O BBICOKOMOJEKYISPHBIX BemiecTBax. CTpykTypa MOJUMEPOB: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENeHb mnojauMepusauuu. [loaudTuiieH, NOJUIIPONUIIEH,
MOJIMBUHUIIXJIOPHI.

JdemoncTpanuu:

Mopenu MOEKyYJI OpraHMYeCKUX COeAMHEHUN. ['opeHre yriieBoJopo0B U OOHAPYKEHHE
NPOAYKTOB UX ropenusi. KauectBeHHas peakius Ha 3TuiieH. [lonydeHue sTuneHa.

PactBopenue sTrioBoro cnupra B Bojie. PactBopenue riuviiepuHa B BoJIE.

[TonyueHne u cBOWCTBA YKCYCHOM  KHMCIOTHL.  MccinemoBaHue  CBOMCTB — KUPOB:
PacTBOPUMOCTbH B BOJIC U OPTaHUYECKUX PACTBOPUTEIISAX.
KadecTtBeHHbIe peakiiy Ha TIIFOKO3Y U KpaxMaJl.
O3HakoMJICHHME ¢  oOpasmamMM  W3JSIUA W3 [OJMATWICHA,  MOJMIPOIHIICHA,
MOJMBUHUIIXJIOPHUA.
[IpakTuueckue paboOThI CrPYNIUPOBAHBI B OJIOKW — XUMHUUYECKHE MPAKTHUKYMBI, KOTOpbIE
CIIy’aT HE TOJbKO CPEICTBOM 3aKPEIUICHHUS] YMEHUM U HABBIKOB, HO TAKXKE U CPEJCTBOM KOHTPOJIS
32 KQ4eCTBOM UX CPOPMUPOBAHHOCTH.

3.TemaTuueckoe IVIAHUPOBAHHUE C YKA3aHUEM KOJINIECTBA 1aCOoB,
OTBOJAUMBIX HA U3YYECHUEC KaxKaoi TE€MbI, pa3aeja.

8 kuacc
Ne KoanuectBo
pa3aena Ha3Banue pa3nena 4acoB
1 OCHOBHBIE MOHATHS XMMHUU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX
MIPEJICTaBICHU ). 54
2 [Tepuonuyeckuii 3aKOH M EPUOINYECKask CHCTEMa XMMUYECKUX 5
aneMmeHToB [/[.M1.Menneneesa. CTpoeHune aroma.
3 CrpoeHue BemecTBa. XMMHUYECKasi CBA3b. 7
4 [TpomexyTouHas aTTecTalilioHHas padoTta.™ 1
KonrtponbHas padoTa.
5 IToBTOpEHME. 1
Hroro 68
9 kuacc
Ne KoauuecTBo
TeMbl Ha3sBanue Tembl 4acoB
Pazgen 1 MHoro0o0pa3ne XUMUYECKHX PEaKIIHA. 13
Paspgen 2 MHuoroob6pasue BemecTs. 41
Paznen 3 Kpatkuii 0630p BayKHEHIITNX HEOPraHUYECKUX COCTMHEHHH. 10
[TpomexyTouHas aTTecTallioHHas padoTta.™ 1
KonrponbHas padoTa.
[ToBTOpEHue. 1
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