COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cmecu. CriocoObl pa3ieneHus: cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BEelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®uznyeckue M XMMHUYECKHE SIBJICHHUS. XHUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBWiIaMi pabOTHl B JabOpaTOpHH U IpuEMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmeau (), usydenwe cmocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJIbTaTOB IMPOBEIEHUS OIIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pu3nueckue 1 XUMHUYECKHEe CBOIMCTBA (peakIMi TOPEHus).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpPaBHEHHUS, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPUPOE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oydeHus. Kuciorsl u com.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYECKUE CBOWCTBAa BOAbl. OcHOBaHUA. Ponbp pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHbBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpa3yronme. HomeHknatypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3nuecKHe M XHUMHYECKHE CBOWCTBA OCHOBaHUHU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa cosneil. @uznueckue U XuMudeckue cBoictBa coneil. [lomydenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBHUSL BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0O0pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMU (HAaTpUeM U KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KHUCIOT C MeETalIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaunyeckass cucrema xummu4yeckux jiemenros /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHBIE METAIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumudeckux snemeHToB Jl. M. MenneneeBa. Ilepuoasl u rpymnmbl. Duzndeckuid CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpounecchl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMHu KHUCIOT M ILIEJIOYEd, IPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEAMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (U3WYECKHUE BETUYMHBI, €AMHHIIBI U3MEPEHHs, KOCMOC, MIAHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrtema XuUMH4Yeckux a3seMmeHtos /JI. M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYAaCTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peakiusax. [lonsTue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBlI€HHE YpPaBHEHHI OKHCIHUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIIUTUUECKON AUCCOLMALMHU. DJIEKTPOIUTHL U HEANEKTPOJIuThl. KaTHOHBI,
aHUOHBI. MeXaHu3M JHMCCOLUMALMM BEIIECTB C Pa3JIMYHBIMU BHUJIAMHU XUMUYECKOM CBS3U.
Crenenp aucconuanyy. CUIbHBIE U CJ1a0bI€ JIEKTPOJIUTHL.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanuu. KadecTBeHHbIE peakuu Ha HOHBL
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJEIISAMHM KPUCTALUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTHM XHMHYECKOM peakUuu OT BO3JACHCTBUS pa3iIMYHbIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHHs peakiuii noHHoro obmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacno3HaBaHUE HEOPraHWYECKHUX BELIECTB C IMOMOUIbI0 KAaYECTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aUMOJEHCTBUE C MeETallJlaMH, HEMeTallUIaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYecKHMe M XMMUYeckHe cBoicTBa. OKCHABI Cephbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, Moy4yeHue u npuMeHeHue. Conu aMMOHMSI, UX (U3HUECKHE U XUMHYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHSI B KadeCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTJIEPOJ, aJUIOTPOIHbIE MOIU(PUKALINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HPOAYKTHl HUX NepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IIOJIY4YEHUE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. IIpobiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJEHUE MPHU3HAKOB MX NMPOTEKAHUs, OIbITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepuaioB), HaOdrofeHHe Tpouecca OOYINIMBaHUS — caxapa IOoa  JeilcTBueM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa U UX COEAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHMA M (ocdar-noH W W3y4YeHHE TMPH3HAKOB MX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKaTHOW TPOMBIIIICHHOCTH, PELICHHE AKCIEPUMEHTANBHBIX 3a7a4y Mo Teme «Baxueimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u crpoeHust
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B mpupoje. Ouznyueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xuMuueckux ayemeHToB [[. M. MeHueneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToOMa, HaXOXAeHUE B mpupojae. Pu3ndecKkue 1 XuMUYECKHUEe CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE PE3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUJCOMATEPHANIOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidsg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUAJIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCHob30BaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA 3P(PEKT, TEXHOJIOTHSI, MATEPHAIIBI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHHE BEIECTBa, Ta3,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHUE OMbITa JESITEIHHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEpHON MH(OpMaLuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOILEHHH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KapTHHBI MHUpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAOIIOJaeMbIX MPOIECCOB M SBICHWH, IO3HABATEIHLHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOIH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBEIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa30BaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTH COOJTFOCHUS TIPaBUII O€30MaCHOTO MOBEACHHSI TP pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS 3KOJOTHUECKOU
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XMMHUYECKMX TIOHATHH (BBLACISATH HMX XapaKTepHbIC IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JCyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPe0oOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M TPOIIecca, CAaMOCTOSITEIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIHIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPEUYUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHMS PA3IUUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHAIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JieJlaTh MPE3EHTALHUI0 PEe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NMPH PELICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX M [O3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIIEHUBATh COOTBETCTBHE TOJIYYEHHOTO pPe3yiIbTaTa 3asBICHHOW IEIH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIe 3HAHUSA, YMEHHS M CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoHuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi M MOJIEKYyJspHas macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Js XHMHUYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHILIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakius, Kiaccuduxanms
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJISIpHAsi KOBAJIEHTHAsl CBs3b, MOHHAsl CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUNH;

® [ICII0JIB30BAaTh XHMMHUYECKYI0 CHUMBOJIUKY [UIsI COCTaBiI€HHUS (OpMYJI BEIIECTB M
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPEJENSATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMmynaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTth cMblca llepuonuueckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOraJipo;

®ONUCHIBATh M XapakTepu3oBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia sijapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

e KjlacCU(pUIMPOBaTh XUMHUYECKHE 3JIEMEHTBl, HEOpPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB PAa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XHMUYECKAX PEAKITHIA;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBHUCHUMOCTH OT HUX KauyeCTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKaHU XMMUYECKHUX MPEBPALLICHUN B Pa3IMUHBIX YCIOBHSIX;

® BLIYKCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;



® IPUMEHSITh OCHOBHBIC ONEPAMU MBICIUTEIBHON JESITEIbHOCTH — aHAIM3 U CHUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBEHHO-HAyUYHbIE METOJbl  IO3HaHUsA —  HaOIAcHUuE, U3MEpPEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

ecCleloBaTh IMpaBWJIaM T[OJIB30BAaHHMS XMMHYECKOW TIOCYyIO U J1ab0opaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, peHodTanent, METUIOPaHK U IPyTue).

K koniy oOydeHus B 9 Kjacce IpeaMETHBIC Pe3ylIbTaThl HA 0A30BOM YPOBHE JOJIKHBI

OTpaXkaTtb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHUI:

® DACKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKUX TOHSTHI: XMMHYECKUN HIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEIICCTBO, BAJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCICHMS, XUMHYECKas peakius, XUMUYecKas
CBSI3b, TEIUIOBOM A(PPEeKT peakiuu, MOJb, MOJISPHBIA 00BEM, PACTBOP, AJIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYCCKAS IUCCOIMAINS, PEaKIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUH, OKHUCIIUTEIIb, BOCCTAaHOBHTECIIb,
OKHCJICHHE W BOCCTAHOBJIICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAUIMYECKas), KpPUCTAUIMUECKas pemérka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSATHH U TPUMEHSTH OTH
MOHSATUS MIPU ONMCAHUU BEIIECTB U X MPEBPALICHUH;

® ICTIONIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHUs (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPEACIIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS XUMHUYECKUX AJIEMEHTOB B COSMHEHUSAX
pa3IMYHOTO COCTaBa, NPUHAMJIECKHOCTh BEIIECTB K ONPENEIEHHOMY KJaccy
COCMHEHUN 10 QopMysiaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJIeHTHAs, WOHHAas,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBatTh cMbich [lepuonnueckoro 3akona /. 1. MenzaeneeBa u AeMOHCTPUPOBATH €r0
MOHMMAaHHE: OIUCHIBaTh M XapakTepu3oBaTh Tabmuunyio Qopmy Ilepuoanueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jnvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mnobounas mnoxrpymmna (b-rpynma)», maneie u OoyibliMe MEPUOBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apAn siapa, 00IIee YUCIIO SJIEKTPOHOB U PACTIPEICIICHUE UX 10 YJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB DJIEMEHTOB W WX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
HX aTOMOB;



e K1accu(hUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMUCIy M COCTAaBy Y4YacTBYIOIIMX B PEaKIUU BELIECTB, N0 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U crneuu(pUUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOILUX XUMUYECKUX PEaKIUi;

® COCTaBJIATh YPABHEHMSI 3JIEKTPOIUTHUUECKON AMCCOLMAIMM KUCIOT, ILIEJI0Ye U coiei,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
Pa3JINYHbIX KJIACCOB;

® DACKpBIBATh CYHUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

® BHEIUUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

ecoOMIOaTh MpaBHWja TOJB30BAHUSA XUMHUECKOW TIOCYJOH ©  J1abOpaTOpHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

® [IPOBOJIUTh PEAKIUH, IMOJITBEPXKIAIOLINE KauyeCTBEHHBIM COCTAaB pa3IMYHbIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOIUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpAlMi MBICIUTEIBHON JESITeNIbHOCTH — aHalu3 U CUHTES,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
HauMeHOBaHUE KoandecTBO 4acoB
Ne JuaexkTpoHHble (undpoBbie) | YpouHas
n/n PA3ISIIOB 1 TEM Bcero Konrpoaeurie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYpChl | AeATeIbHOCTh
NporpamMmsbl padoTbI padoThbI
Pa3nea 1. [leppoHavyaibHble XUMUYECKHE NOHATHUS
* YCTaHOBJICHUE
JIOBEPUTENbHBIX
OTHOUIEHUW MEXIY
YUUTEJIEM U €ro
YUYEHHUKaMHU,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCITPUSTHIO
XuMust — BakHasI YYaIIUMHUCS
o0acTb Butmorexa LOK TpeOoBaHUIl U
1.1 CeTCCTROSHAMILI I 4 0 2 https://m.edso0.ru/7f41837c HpOCEO yuHTeIIs,

MPaKTUYECKOM
NEeSTeTbHOCTH
YeJoBeKa

Sknacc

NPUBJICUYCHUIO X
BHUMaHWUSI K
oOcyxaaemMoin Ha
ypoke nH(popMaIuu,
AKTHBH3AIIUH UX
MI03HABATEIbHOM
NeSITETTHHOCTH; *
nooOyxJ1eHue
IIKOJIbHAKOB
co0Jr01aTh Ha YPOKe
OO0IIeNPUHSATHIC



https://m.edsoo.ru/7f41837c

HOPMBI ITOBEACHHUS,
npaBuiia OOLICHHS CO
CTapUIMMHU
(yuuTensimu) u
CBEPCTHUKAMHU
(oOyuarorumucs),
IPUHLIUIIBI y4eOHOU
TVCIUTUTAHBL U
caMOOpTaHU3aIHH;

1.2

BemectBa n
XUMHUYCCKHUC peaKHI/II/I

15

SAxnacc bubnmoreka [JOK
https://m.edso0.ru/7f41837c

* YCTaHOBJICHHE
JIOBEPUTEITHHBIX
OTHOUIEHUN MEXIY
YUUTEJEM U €ro
YUEHUKAMU,
CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHUSTHIO
yYanuMHUCs
TpeboBaHUM U
pockd yuuTens,
MIPUBJICUYCHUIO X
BHUMAaHUS K
oOcyxaaemMoi Ha
ypoke nH(popMaIuu,
AKTHUBH3AINH UX
MO3HABATEIbHOMN
JESITCIILHOCTH
ooy acHNE
HIKOJIbHUKOB
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co0uro1aTh Ha YpoKe
OOIIENTPUHSATHIE
HOPMBI IIOBE/ICHUS,
npaBuiIa oOIIEHUsS CO
CTapIIUMHU
(yuurensamu) u
CBEPCTHUKAMHU
(oOyuaronumucs),
IPUHLIUIIBI y4eOHOU
JUCLUIUIMHBL U
caMOOpraHu3aluy;

Hroro o pasneny 19

Pa3nes 2. Baskneiimme npeacTaBuTeNId H

COPraHuvYeCKUX BEeUICCTB

Bosnyx. Kucnopon.

2.1
ITonsarme 00 okcumax

Axnacc bubmmorexa [[OK
https://m.edsoo.ru/7f41837c

* OpraHu3anus
medcTBa,
HAaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
3PYAUPOBAHHBIX
yUYalUXCs HaJl UX
HEYCIEeBAOIIMMU
OJTHOKJIAaCCHUKAMHU,
JTaroIIero
IIKOJILHUKAM
COILIMAJIBHO
3HAYMMBIH ONBIT
COTPYJIHHYECTBA U
B3aUMHOM ITOMOIIIH; ®
WHUIIUMPOBAHUE U
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TIOJJICPIKKA
UCCIIEIOBATEIIHCKON
JeSITeIbHOCTH
IIKOJIBHUKOB B
paMKax peanuszanuu
UMHU
WHIUBUIYAIbHBIX
IPYIITOBBIX
UCCIIEIOBATEIbCKIX
IPOEKTOB, YTO JaCT
HIKOJIbHUKAM
BO3MOXHOCTb
proOpecTH HaBBIK
CaMOCTOSITEITHHOTO
pereHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
oopmienus
COOCTBEHHBIX HIEH,
HaBBIK
YBOKUTEIHLHOTO
OTHOIICHHS K IYKUM
UesmM,
0(OpMJIICHHBIM B
paboTax npyrux
HCCcaeIoBaTeIeH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEPE]
ayIUTOpHEH,




apryMEeHTHPOBAHUS
U OTCTauBaHUs
CBOEH TOUKH 3PEHHUS.

2.2

Bonopoa.Ilonsarue o
KHCJIOTAaX U COJISIX

Slknacc bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

* OpraHu3alus
medcTBa,
HaCTaBHHUYECTBA
MOTHBHUPOBAHHBIX U
3pYyAMPOBAaHHBIX
y4aumxcs HaJl ux
HEYCIIEBAIOILINMU
OJIHOKJIAaCCHUKAMHU,
JIAIOIIEro
IIKOJIbHUKaM
COILIMAJIBHO
3HAYMMBIN OMBIT
COTPYJIHHYECTBA U
B3aUMHOM IIOMOIIIH; ®
VHHUIUMPOBAHHUE U
oA AEPKKa
HACCIIEN0BAaTEILCKON
eI TCIILHOCTH
IIKOJbHUKOB B
paMKax peanusanuu
AMH
WHJUBUIyaJIbHBIX U
TPYNIOBBIX
HCCIIEJ0BATEIIBCKIX
MPOEKTOB, YTO JACT
MIKOJIbHUKAM



https://m.edsoo.ru/7f41837c

BO3MO>XHOCTh
pUOOPECTH HABBIK
CaMOCTOSITEILHOTO
pelieHus
TEOPETUYECKOMN
pOOJIEeMBI, HaBBIK
TeHEPUPOBAHUS U
odopmIICHHS
COOCTBEHHBIX HUIEH,
HaBBIK
YBa)XXUTEILHOTO
OTHONICHHUS K Uy>KUM
uzesm,
0(hOpMIICHHBIM B
paboTax Ipyrux
HCCIIeIoBaTeIIeH,
HaBBIK MyOJINYHOTO
BBICTYIIJICHUS TIepes]
ayIUTOpHEN,
apryMeHTHPOBaHUS
U OTCTauBaHUS
CBOEH TOYKH 3PEHUSI.

2.3

Bopna. PactBopsl.
ITonsartue 00
OCHOBAHUSIX

11

bu6mmorexa IIOK fxmacc
ttps://m.edsoo.ru/7f41837c

* OpraHu3anus
medcTBa,
HACTaBHUYECTBA
MOTHBHUPOBAaHHBIX U
IPYAUPOBAHHBIX
yJarmxcsi Hag ux
HEYCIIEeBAIOIIUMHU




OJIHOKJIACCHUKaMH,
JTAIOIIETO
HIKOJIbHUKAM
COLIMAJILHO
3HAYUMBIN OIBIT
COTpYIHUYECTBA U
B3aMMHOM ITOMOIIIH;
UHUIIUHPOBAHUE H
MOJIICPIKKA
UCCIIEIOBATENHCKOMN
JEeSTENIbHOCTH
HIKOJILHUKOB B
paMKax peanusaiu
UMU
WHIMBUIYATbHBIX U
TPYIIOBBIX
UCCIICJIOBATEITLCKUX
MPOEKTOB, UTO JACT
HIKOJIEHUKAM
BO3MO>XHOCTh
PUOOPECTH HABBIK
CaMOCTOSITEIIEHOTO
pelIeHus
TEOPETUYECKOMN
poOJIEMBbI, HABBIK
TeHepUPOBAHUS U
oopmITeHUS
COOCTBEHHBIX HIEH,
HABBIK
YBa)XXUTEIHLHOTO




OTHONICHHUS K Uy>KUM
uzesm,
0(OpMJIICHHBIM B
paboTtax apyrux
HCCIeIoBaTeICH,
HaBBIK ITyOJIMYHOTO
BBICTYIUJICHUS TIEpe/T
ayIUTOpHEN,
apryMEHTHPOBAHUS
U OTCTauBaHUs
CBOEH TOUKH 3PEHHUS.

2.4

OCHOBHBIE KJIACCHI
HEOPTaHHIECKUX
COeTUHEHUN

12

Axnacc bubnmorexa [JOK
https://m.edsoo.ru/7f41837c

* OpraHu3anus
medCcTBa,
HAaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
3pYAMPOBAHHBIX
yUYalUXCs HaJl UX
HEYCTEeBAIOIIUMHU
OJHOKJIaCCHUKAMH,
i1 0)11(S §0)
IIKOJILHUKAM
COLIMAJILHO
3HAYMMEIN OITBIT
COTPY/IHUYECTBA U
B3aMMHOM IOMOIIIH;
WHUIIMHPOBAHUE U
MOJIePIKKA
HUCCIIEN0BATEILCKON
EeITEeIbHOCTH



https://m.edsoo.ru/7f41837c

HIKOJILHUKOB B
pamKax peanusaiiu
UMU
UHAUBUAYAIbHBIX U
TPYIIIOBBIX
UCCIIEIOBATEIBCKUX
IIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MO>XHOCTh
IpUOOPECTU HABBIK
CaMOCTOSITEILHOTO
peleHus
TEOPETUYECKON
POOJIEMBI, HABBIK
TEHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HJICH,
HaBBIK
YBaXXUTEIBHOTO
OTHOLLEHHUS K Yy>KHUM
uesm,
0(OpMJIICHHBIM B
paboTax Ipyrux
HCCIIeIOBaTEIICH,
HaBBIK MYOJIMYHOTO
BBICTYIUIEHUS NIEPE]
ayIUTOpHEN,
apryMeHTHUPOBaHUs
U OTCTaNBaHUSA
CBOEH TOYKH 3pEHMUSI.




Hroro no pazgeny

32

Pa3znean 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

* ICIIOJIb30BaHHUE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOro npeaMera

qyepes
JIEMOHCTPAIIHIO
JETSIM IPUMEPOB
[lepuoanueckuii 3aKoH OTBETCTBEHHOTO,
u [lepuoanueckas TPaXXTaHCKOTO
31 CHUCTeMa XMMHYECKHUX 7 SAxnacc bubnmoreka [JOK MOBE/ICHUS,
anemeHToB /1. U. https://m.edsoo0.ru/7f41837c HPOSIBICHUS
Mennene-eBa. YeJI0BEKOII00Us U
CrpoeHnue atoma 00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHUS,
3a/1a4 JIsl perieHus,
POOJIEMHBIX
CUTYalHH I
00CyXICHUS B
KJacce;
.
32 | Owmenmenor |8 senace Bnmorexa LK. | 0 HE
https://m.edsoo.ru/7f41837¢ ’
BOCCTaHOBUTEJIbHbBIE HAaCTaBHUYECTBA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

peaKnuu

MOTHBHUPOBAHHBIX U
3PYAUPOBAHHBIX
y4anuxcs HaJl ux
HEYCIIEBAIOINMU
OJIHOKJIAaCCHHUKAMHU,
JIaI0IIEro
IIKOJIBHUKAM
COIIMAIIbHO
3HAYUMBIN OIIBIT
COTPYAHHUYECTBA U
B3aMMHOM ITOMOIIIY;

Sknacc bubnuorexa [JOK

Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PeseprHoe Bpes ) Axmacc bubmnoreka [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

KoaunuecTBO 4acos

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Ypounas
AeATeJIbHOCTh

Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku

1.1

[ToBTOpenue u yrimyonenue
3HAaHUH OCHOBHBIX Pa3feiioB
Kypca 8 Kkiacca

sknacc bubnuorexa [IOK
https://m.edso00.ru/7f41a636

* YCTAaHOBJICHHE
JTOBEPUTETBHBIX
OTHOIICHUH MEXTy
YUYHUTEJIEM H €T
YYCHUKAMH,
CHOCOOCTBYIOLINX
MO3UTHBHOMY
BOCTIPHUSITHIO
YUYAIIAMUCS
TpeboBaHui U
npocsO yuuTess,
MPUBJICUECHHUIO UX
BHUMaHWUSI K
o0cyxmaemMol Ha
ypOKe
uH(popManuu,
aKTHUBHU3AINH UX
ITO3HABATEIIBHON
JesTeIbHOCTH; *
noOyxaeHue
IIKOJIbHUKOB
co0oaTh Ha



https://m.edsoo.ru/7f41a636

ypoKe
OOIIETTPUHSATHIE

HOPMBI TIOBEZICHUS,
rpaBujIa OOIIECHUS
CO CTapIIUMHU
(yuurensmu) u
CBEpCTHUKAMU
(oOyuaromumucs),
TIPUHIUITBL
yueOHO
JUCLUIUIMHBI U
CaMOOpraHu3aIuH;

1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XUMHUYECKHX PeaKIuii

sikiacce bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

* YCTAHOBJICHHE
JIOBEPUTEIbHBIX
OTHOILICHUN MEXITY
YUUTENEM U ero
YYEHHKaMH,
CHOCOOCTBYIOIINX
MMO3UTUBHOMY
BOCIIPUSATHIO
yYaluMucs
TpeboBaHuil U
npockO yuuTess,
MPUBJICUCHUIO UX
BHUMAaHHUS K
o0cyxmaemMol Ha
ypOKe
nHpopMmanuu,
aKTUBHU3AIMH UX



https://m.edsoo.ru/7f41a636

M03HABATEJILHOMN
JIESITEIbHOCTH;
MOOYXJICHUE
IIKOJIbHUKOB
coOMroAaTh Ha
ypoKe
OOIIeTTPUHSATHIC
HOPMBI TTOBE/ICHHS,
rpaBujIa OOIIECHUS
CO CTapLUIUMHU
(yuurensimMu) u
CBEPCTHUKAMHU
(oOyyarormumucs),
TIPUHITAITHI
yaeOHOM
JUCITUTUTAHEI |
caMOOpraHHU3aIuy;

1.3

SJ'ICKTpOJII/ITI/I‘-ICCKaSI
Juccoryanusa. XuMHUECKUe
pPCaKknuu B paCTBOpax

10

sknacc bubnuorexa [IOK
https://m.edso00.ru/7f41a636

* YCTAaHOBJICHHE
JIOBEPUTEITBHBIX
OTHOIIIEHUN MEXKITY
VYHUTEJIEM H €ro
YYEHUKAMH,
CIIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPUSATHIO
YYaIUMUCS
TpeOoBaHUI 1
MPOCHO yUHTEIIs,
MIPUBJICYEHUIO UX



https://m.edsoo.ru/7f41a636

BHUMAaHHUS K
o0cyxmaemMon Ha
ypoKe
nHpopMmanuu,
AKTUBH3ALMH MX
IM03HABaTEIILHOM
JEATEILHOCTH; ®
noOy>xJ1eHNe
HIKOJIbBHUKOB
coOro1aTh Ha
ypoKe
OOIIETTPUHSATHIC
HOPMBI TTOBEJICHUS,
rpaBujia OOIIEeHUS
CO CTapIIUMHU
(yuurensimu) u

CBEPCTHUKAMH
(oOyyarormmmucs),
TIPUHITUITBI
yueOHOM
JTUCIUILTAHBL U
CaMOOpTraHHU3aIUH;
14
1.5
Hroro no pazneny 16
Pa3znen 2. Hemerasuibl U MX COeIMHEHMSI
51 OO0m1as XxapakTepucTUKa 5 sxnacc buommoreka [JOK * OpraHmu3aIus

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/7f41a636

medcCTBa,



https://m.edsoo.ru/7f41a636

VIA-rpynnsl. ["anorensr

HACTaBHUYECTBA
MOTHBHUPOBAHHBIX U
PYAUPOBAHHBIX
yyalmxcs HaJl uxX
HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMH,
JIAIOIIETo
IIKOJIbHUKAM
COLIMAJIBHO
3HAYUMBINA OTBIT
COTPYJIHUYECTBA U
B3aHMHON TTOMOIIIH;
* UHULUUPOBAHUE U
MOJIIePIKKA
HCCIIEN0BATENBCKON
JeSTeTbHOCTH
IITKOJILHUKOB B
pamKax
peanu3anuu uMu
WHIUBUAYAIbHBIX U
TPYMIOBBIX
MCCIIETIOBATEIHCKIX
MPOEKTOB, YTO JaCT
IITKOJIbHUKAM
BO3MOYKHOCTh
proOpecTy HaBbIK
CaMOCTOSITENTEHOTO
peLeHus
TEOPETUYECKON
poOJIEMBbI, HaBBIK




TCHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX H/ICH,
HaBBIK
YBaKUTEILHOTO
OTHOIICHHS K
IyKUM HJIESM,
0o(OpMIICHHBIM B
pabotax npyrux
UCCIIeIOBaTENICH,
HaBBIK MTyOJIMYHOTO
BBICTYILICHHS
nepe] ayIuTOpHeH,
apryMEHTHPOBaHUS
U OTCTaWBaHUS
CBOEU TOYKH
3peHUsL.

2.2

OO01mas xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COEIIMHEHUS

sknacc bubnuorexa [IOK
https://m.edso00.ru/7f41a636

* OpraHu3anus
medcTsa,
HACTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
PYAUPOBaAHHBIX
ydalmxcs HaJl ux
HEYCNEBAIOIIUMHU
OJITHOKJIACCHUKAMU,
JIArOIIETO
MIKOJIbHUKaM
COLIMAILHO
3HAYHUMBIH OITBIT



https://m.edsoo.ru/7f41a636

COTPYJHHYECTBA U
B3aMMHON TOMOIIIH;
* UHULUUPOBAHUE U
MOJAJIePKKa
HCCIIEIOBATEIbCKOU
JeSITeIbHOCTH
IITIKOJILHUKOB B
pamKax
peaM3anuu MU
WHIUBUAYAIbHBIX U
IPYMIOBBIX
UCCIIEIOBATEILCKUX
MPOEKTOB, YTO JIACT
IITKOJIbHUKAM
BO3MOYXHOCTh
MpUOOPECTH HABBIK
CaMOCTOSITEITLHOTO
pelieHus
TEOPETUYECKON
pOOJIeMbI, HaBBIK
TeHEpUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX UJCH,
HaBBIK
YBaXKHUTEIHLHOTO
OTHOIICHUS K
qYKUM HIICSIM,

0o OpMIICHHBIM B
paboTtax Ipyrux
HcclIeIoBaTelIei,




HaBBIK ITyOJIMYHOTO
BBICTYILJICHUS
nepes ayauTopue,
apryMEHTUPOBAHUS
1 OTCTanBaHUA
CBOCH TOYKHU
3pEHUS.

2.3

OO01mas xapakTepuCcTHKa
XUMHWYCCKHUX DJIECMCHTOB
VA-rpymmsl. A30T, pocdop
1 UX COCAUHCHUA

sikiacce bubnmorexa [JOK
https://m.edsoo.ru/7f41a636

* OpraHuzanus
medcTBa,
HacTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
3pPYIUPOBAHHBIX
ydaluxcs HaJl uxX
HEYCNEBAIOIIUMHU
OJTHOKJIACCHUKAMU,
JIaroIIero
IIKOJIbHUKaM
COITMAJIBHO
3HAYNMBIH ONBIT
COTPYJIHHUYECTBA U
B3aMMHOM ITOMOIIIH;
* UHUIIUMPOBAHUE U
MOAICPKKA
HCCIIeI0BaTEIbCKOM
JIeSITETLHOCTH
MIKOJILHUKOB B
paMKax
peanu3anuu UMu
VHIUBUYAIbHBIX U



https://m.edsoo.ru/7f41a636

IPYIIOBBIX
UCCIIEIOBATEIIhCKUX
MPOEKTOB, YTO JaCT
IIKOJIbHUKAM
BO3MOYKHOCTh
nproOpecTy HaBbIK
CaMOCTOSITEITEHOTO
pelreHus
TEOPETUYECKOMN
pOOJIEMbI, HABBIK
TCHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HICH,
HaBBIK
YBAXKHUTEIHLHOTO
OTHOIICHUS K
qYXKUM HJICSIM,
0(OpMIIEHHBIM B
paboTax Ipyrux
HCCIIeI0BaTEIeH,
HABBIK TyOJIMYHOTO
BBICTYIUICHHS
nepes ayauTopue,
apryMEHTHPOBAHHUS
W OTCTAauBaHUS
CBOEH TOUKHU
3pEHMS.

2.4

OO6mias XxapakTepucTUKa
XUMHYECKHX 3JICMEHTOB

sknacc buommorexa [IOK
https://m.edsoo.ru/7f41a636

* OpraHu3anus
medcCTBa,



https://m.edsoo.ru/7f41a636

IVA-rpynnsl. Yriepon u
KPEMHHU ¥ UX COCIIMHCHUS

HACTaBHUYECTBA
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX
yyalmxcs HaJl uxX
HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMH,
JIAIOIIETo
IIKOJIbHUKAM
COLIMAJIBHO
3HAYUMBINA OTBIT
COTPYJIHUYECTBA U
B3aHMHON TTOMOIIIH;
* UHULUUPOBAHUE U
MOJIIePIKKA
HCCIIEN0BATENBCKON
JeSTeTbHOCTH
IITKOJILHUKOB B
pamKax
peanu3anuu uMu
WHIUBUAYAIbHBIX U
TPYMIOBBIX
MCCIIETIOBATEIHCKIX
MPOEKTOB, YTO JaCT
IITKOJIbHUKAM
BO3MOYKHOCTh
proOpecTy HaBbIK
CaMOCTOSITENTEHOTO
peLeHus
TEOPETUYECKON
poOJIEMBbI, HaBBIK




TCHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX H/ICH,
HaBBIK
YBaKUTEILHOTO
OTHOIICHHS K
IyKUM HJIESM,
0o(OpMIICHHBIM B
pabotax npyrux
UCCIIeIOBATEICH,
HaBBIK MTyOJIMYHOTO
BBICTYILICHHS
nepe] ayIuTOpHeH,
apryMEHTHPOBaHUS
U OTCTaWBaHUS
CBOEU TOYKH
3peHUsL.

Hroro no pazneny

30

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

3.1 OO01111e cBOICTBA METAIIIIOB

sknacc bubnuorexa [IOK
https://m.edso00.ru/7f41a636

* OpraHu3anus
medcTBa,
HaCcTaBHHUYECTBA
MOTHUBHPOBAHHBIX U
APYAUPOBAHHBIX
ydalmxcs HajJ ux
HEYCIIEBAIOIINMU
OJIHOKJIACCHUKaMH,
JAIOLIET0



https://m.edsoo.ru/7f41a636

IIKOJIbHAKAM
COITMAITBHO
3HAYUMBIH OTIBIT
COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;
* UHUIIMUPOBAHUE U
MOJIJIEPIKKA
HCCIIEIOBATEIIbCKOM
JESTEIbHOCTH
IIKOJIbHUKOB B
pamkax
peanu3a uMu
WH/IUBUYAJIbHBIX H
IPYIITOBBIX
HCCIIeIOBATEITLCKUX
MPOEKTOB, YTO JIACT
IITKOJIbHUKAM
BO3MO>KHOCTh
proOpecTH HaBbIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TeHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBAXKHUTEIHHOTO
OTHOIICHUS K
qy)KUM UJICSIM,




0 OpMJICHHBIM B
paboTrax Apyrux
HCCIIeIoBaTeIeH,
HABBIK yOJIUYHOTO
BBICTYIUICHUS
nepes ayaAuTOpUen,
apryMEHTHUPOBAHUS
¥ OTCTauBaHUs
CBOEU TOYKH
3peHusl.

3.2

Baxxneiiime MeTayuibl 1 UX
COeTUHEHUS

14

sikiacce bubnmorexa [JOK
https://m.edsoo.ru/7f41a636

* OpraHusaunus
medcTBa,
HacTaBHUYECTBa
MOTUBHUPOBAHHBIX U
3PYIUPOBAHHBIX
ydalmxcs HaJl ux
HEYCIIEBAIOIINMU
OJHOKJIACCHHUKAMHU,
JTAIOIIETO
IIKOJIBHUKaAM
COITMAJIFHO
3HAYUMBIH OITBIT
COTPYJHHUYECTBA U
B3aHMMHOM IIOMOIIIY;
* UHUIIUMPOBAHUE U
MOJJEPKKA
HCCIIEI0BATENbLCKON
JIeATCILHOCTH
IIKOJIFHUKOB B



https://m.edsoo.ru/7f41a636

pamKax
pea3zanuu UMu
MHIUBUAYAIbHBIX U
IPYMIOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JIACT
IIKOJIbHUKAM
BO3MOYXHOCTh
MpUOOpPECTH HABBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUUECKOU
po0JIeMbI, HaBBIK
TCHEPUPOBAHUS U
oopmIieHUs
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXHUTEIHHOTO
OTHOIIICHUS K
qYKUM HJIESM,

0o OpMIICHHBIM B
paboTax qpyrux
HCClIeIoBaTelIeH,
HaBbIK yOJIUYHOTO
BBICTYIUICHHUS
nepes ayaIuTopHuei,
apryMEeHTHUPOBAHUS
U OTCTauBaHUs
CBOEU TOYKH
3peHusl.




Hroro no pazgeny

18

Pa3znean 4. Xumus 1 OKpysKamomas cpeaa

41

BemectBa u maTepuansl B
SKU3HU YEJI0BEKa

sikiacce bubnmorexa [JOK
https://m.edsoo.ru/7f41a636

* OpraHu3anus
medcCTBa,
HacTaBHUYECTBA
MOTHUBUPOBAHHBIX U
3pPYIUPOBAHHBIX
y4auuxcs HaJl ux
HEYCIIEBAIOINMU
OJHOKJIACCHUKAMHU,
JIaroIIero
IIKOJIbHUKaM
COLIMAJIbHO
3HAYUMBIN ONBIT
COTPYJIHHUYECTBA U
B3aMMHOM ITOMOIIIH;
* THULIUMPOBAHUE U
MOJJEPKKA
HCCIIeI0BATEIbCKOM
JIeSITEILHOCTH
IIKOJILHUKOB B
paMKax
peanu3auuu UMu
WHIUBUTYATbHBIX U
TPYIIOBBIX
HCCIIEIOBATEIBCKUX
MPOEKTOB, YTO JACT
IIKOJIbHUKaM
BO3MOXKHOCTh



https://m.edsoo.ru/7f41a636

MpHOOPECTH HABBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TeHEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HIEH,
HaBBIK
YBaXKHUTEIHHOTO
OTHOIICHUS K
YyKUM HIESM,
0(OpMJICHHBIM B
paboTax qpyrux
HCCIIeIOBaTEICH,
HaBBIK IIyOJIMYHOTO
BBICTYIUICHHUS
nepes ayaIuTopHuei,
apryMEeHTHPOBAHUS
U OTCTauBaHUs
CBOEU TOYKH

3pEHHUsL.
Hroro no pazaeny 2
PesenBHOE BDEMs 9 sxnacc bubmmoreka [JOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME
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