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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIeT0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIUHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYCHHS,
BOCTIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTO TIpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPelyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHUPOBAHUE I10 pa3jiejaM U TeMaM MPOorpaMMbl IO XUMUH, OIIPEIEIseT KOJIUYECTBEHHbIC
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO I0CJIEA0BATEIbHOCTh
W3YUYEHUS XUMHUU C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00y4aromuXcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanm3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUsSI OCHOBHOM 0Opa30BaTEIbHOM MPOTrpaMMBbl HA
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHUs, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00yUYeHHsS] XUMUU
Ha YpOBHE IIeJIe W3y4YeHUs TpeJAMETa U OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIHHOU
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusl.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTABICHUI O MAaTepUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (pOopMHUpyeMble XUMUEH
MIPEICTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIIMH BEILIECTB B MPUPOJIE, O IMYTAX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTeTUUYECKOMU, TUIIIEBOM U KOJIOTHUECKOM 0€301acHOCTH, TPOOIJIEM 31paBOOXPaHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHSL W (HOPMHUPOBAHUS
KyJbTYpPBI IUYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW IKH3HM, Tak U B
npodeccCHOoHaNBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIILUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPaMOTHOCTH O0yYarOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HayYHBIM
3HaHWSAM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOW BKJIAJ B DKOJOTHYECKOE OOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBJieHUsT B O0OYyUYE€HWHM XUMHH O0€CIIEUMBAIOTCS CHEIU(UKON COASp KaHUS
y4e0HOr0 TpeaMeTa, KOTOPBIA SIBISETCS TEJarormueckd aJanTHPOBAaHHBIM OTPaKEHHUEM
0a30BOI HAyKW XMMUU Ha ONPEJEIEHHOM dTarie e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpazoBaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yJarONMMHUCS CUCTEMBl TIEPBOHAYAIIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTAaHMUECKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CtpykTypa coaepkKaHHsl MPOrpaMMbl MO XUMHH CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydyenuto. CoaepiaHue CKJIAAbIBACTCS W3 CHUCTEMbl MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIMITY [OCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;



— IPEJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIUAIINH BEILIECTB B paCTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJIHASL (DYHKIHUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAaKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronuii Mupy», «buonorus. 5—7 kiacce» U «Pu3MKa. 7 KiI1acc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHIH OCHOB XUMHUECKONW HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS PU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHMM M PA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHUHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OO0IIEro 0oOpa3oBaHMs Ba)XHOE 3HAUCHUE
IPUOOPETH TaKUe LIETH, KaK:

— (popMHpoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO pELICeHUH, CIOCOOHOW aJanTHpoBaThbes K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSTEbHOCTH;

— ¢opmupoBanue oO1el GyHKINOHATHFHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, MCIONb3Yysl 3HAHUS U
OTBIT, TOJYYCHHBIE TPU W3YyUYEHUU XUMHUHU, MPUMEHSATh HMX TPHU pPEIIeHUU MpodieM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (opMupoBaHue y 00yYaIOMIUXCS TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKH 1IEJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JTaTbHEHUIIIEro o0ydeHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 MU3yUYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3sia : B 8 kiacce — 68 4acoB (2 4aca B HEJIETI0),



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBAa BeElIECTB. ArperaTHoe cocrtosiHue BeuiecTB. llonarue o
METO/ax MMo3HaHMs B XUMuu. YucTele BemecTBa U cmecu. CrocoObl pa3/iesieHusl cMecei.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyia. BaJeHTHOCTb aTOMOB XUMHMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COEJMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmynaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIleCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMUYECKUX peaKIui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpamieHus ¢ j1a0opaTOpHBIM 00OpY/IOBaHHMEM, HM3Y4YEHUE U OINUCAaHHE (PU3UYECKUX CBOWUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUYECKUX (TOpEeHUE CBEYH,
IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE MeNa ¢ KUCIOTOM) ABIEHU, Habt01eHne
U ONHMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakiuil (paszjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yudenuwe crnoco6oB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKU IOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pe3y/NbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKy (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4YeHHs KHCIOpoJga B JIabOpaTopuu U
npoMbIIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAU(PUKAIUS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUYECKONW peakIUH, TEePMOXUMHUYECKHUE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxokaenue BomopoAa B IMPUPOE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coequHeHuil. Oxcunpl. Knaccupukanuss okcHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/eNICHUE COIEpKaHMsI KHCIOpoJa B BO3/yXe, OJy4YeHue, cooupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
M3y4ueHue CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTalllaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCAUHEHHIN.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementros JI. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snep. M3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. W. MenngeneeBa. XapakTepUCTUKa XHUMHUYECKOIO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucienus. OKUCITUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. I[Ipouecchbl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenmn.

u3y4YeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHIA
IMHKAa C pacTBOpPaMHu KUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanm3zanust MeXpeIMETHBIX CBSI3€H MPH M3YYEHUH XUMHH B 8 KJIACCE OCYIIECTBIISCTCS
Yyepe3 KCIOJIb30BaHHE KaK OOLIMX ECTeCTBCHHO--HAYYHBIX IOHITHH, TaK W IOHATHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MTPEMETOB €CTECTBEHHO--HAYYHOT'O IIHKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (PaKT, THIOTE3a, TEOpHsS, 3aKOH,
aHaM3,  CHHTE3,  Kilaccu(uKkanusi,  TEPUOJUYHOCTh,  HAONIOJNEHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®wusuka: Martepusi, aTroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TOIIHI,
pPaZOaKTUBHOCTh, MOJIEKYJa, JSJCKTPUUECKUN 3aps, BEIIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (DM3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoiicTBE
Mupa u o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4e0HO-HCCIIeI0BATENIbCKOM, TBOPUYECKOM W JPYrUX BHUAAX JIEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HOW COBMECTHOU JI€ATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TIPOIIECCEe ATON Y4eOHOW AEATETHHOCTH, TOTOBHOCTH
OLIEHUBaTh CBOE IOBEJIEHHE W TOCTYNKH CBOUX TOBAapHILEH C MO3UIMHM HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIlvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NpPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IMOJYyYEHHE HOBBIX 3HAHUHM MO XHMMH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IIPOIECCOB W SIBJICHUH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIBTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypO, HOCTYIMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
MPUBBIYEK (YIOTPEOJCHUST aJIKOTOJsl, HAPKOTHKOB, KYyPEHHs), HEOOXOAMMOCTH COOJFOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BEUIeCTBAaMH B OBITY M peajbHOM
KHU3HU;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro poja, yBakeHHEe K
TPyAy W pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKEHUsST 00pa3oBaHUs € yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHAIBHON CpeIe;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICUXHUYECKOMY 3I0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJlydaeMble IpPU HM3YUYEHUM XUMMH, JUISI PELIEHUs
3a/1a4, CBA3aHHBIX C OKPYXarOLEH MPUPOIHOM CpeloH, A MOBBILIECHUS YPOBHS 3KOJIOTMYECKOU
KYJbTYpPbl, OCO3HAaHUS IVI00AJILHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TECOPUS, MPUHIUI, THUIOTEe3a, (akT, cucTeMa,
IIPOLIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

ITo3naBaTebHbIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

ba3oBble Jlornueckue 1eMCTBHA:

YMEHMS HCIOJIB30BaTh MPHUEMBI JIOTUYECKOIO MBIIUICHUS IPH OCBOECHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHUH (BBIIENATH HUX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XMMHYECKHX BEIECTB U XMMHUECKUX PEAKLUM, yCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUU MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3334, C YYETOM OTHX MOJEIbHBIX NPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX PEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebcKkue AeCTBUA:

YMEHHME HCIOJb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMHM U MPOBEACHHUIO YUYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €r0
pe3ynbTat, (opMynupoBaTb OOOOLICHHS M BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOyYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TIOMYJIIpHAas INTEpaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUECOHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOLIeH NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHMS 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
UCCJIEIOBATENIbCKON NI€ATEIbHOCTH IPU PELICHUM BO3HMKAIOIIMX IpoOJieM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPAUHALIUS COBMECTHBIX JAEUCTBUMN, ONpe/IeIeHEe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINOJIHEHUH 331aHUM ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAaHMUSA,
YCTaHOBJIEHHOTO JaHHOM (QenepanpbHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0yyaromyMuUCsT HayyHbIE 3HaHUS, yYMEHUS M CIOCOOBI JeHCcTBUMH, cnenuduyeckue s
npeaMeTHol o0nactu «XHUMHA», BHUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJEKYJA, XUMUYECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJds XHMHYECKOTO
3JIEMEHTAa B COCIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peaklusl, Kilaccupukanus
peaKkuii: peakluy COEIMHEHUS, PEAKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peaKkLiuu
oOMeHa, K30~ M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PagHMyC aToMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs1 BelecTBa (MPOLIEHTHAS KOHIICHTPALUs) B PaCTBOPE;

® UTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHITHH W TPUMEHSTH ITH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® UCMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBIeHHS (OPMYJ BELIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIUHEHUSX, MPHHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEOUHEHHH 1o ¢opmyiaMm, BHJI XHUMHUYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TEPHOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHs, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh Tabiauunyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh IMOHSATUS «TJIaBHas moarpymma (A-rpymnma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNbIIME TEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle UMelTcs B Tabmume «llepronnyeckas cucremMa XHMHYECKHX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIO SJIEKTPOHOB H
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKHE
peakmuu (M0 YHMCIy M COCTaBy YYacCTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
dbdexty);

®  XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB,  TIOJTBEPXKJash  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIil;

® MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAaYECTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAICHUI B PA3IMUHBIX YCIOBHSIX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakInu;

® [PUMEHSTH OCHOBHBIE OMEPAIMHU MBICIUTEIHHON ACSITENLHOCTH — aHalW3 U CUHTES,
cpaBHEHHE, 0000IICHNE, CHCTEeMAaTH3aIlNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€i — NIl U3YYEHHS CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUH,
€CTeCTBEHHO-HAYYHbIE ~ METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHe,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

e cleloBaTh MpaBWjaM TMOJIb30BAHUS XHMHUYECKOW TOCYIOH ©  J1abopaTOPHBIM
000pyIOBaHHEM, a TaKXKe NpaBWIaM OOpaIIeHUs] C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYEH U
KHUCTIOT C TIOMOIIBbIO HHIUKATOPOB (JTakMycC, peHon(TaIenH, METUIIOPaHX U APYyTHE).

K konny oOydeHus B 9 kjacce mpeaMETHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:

® pAacKphIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYyJa, NOH, KAaTHOH, aHHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENCHh OKHUCIICHHUS, XUMHUYECKas PEeaKIHs, XUMUYEeCKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pACTBOP, AJIEKTPOJIHUTHI,



HEDJICKTPOJIUTHI, IEKTPOIUTUYECKAs JAUCCOLMALMs, peakU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuH,
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, HPEIeNbHO JIOIyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY Ui COCTaBJICHHMsS (OpMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPAa3IMYHOI0 COCTaBa, NPHUHAIJIEKHOCTh BEIIECTB K ONpEAEIEHHOMY
KJIaccy COeNMHEHHH 1Mo (opmynam, BHI XHMHUYECKOH CBs3U (KOBaJCHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonnyeckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tadbnuunyio ¢opmy [leproanyeckoit
CHUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHS «rJaBHas mnoxarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJblIMe NEpPUOJIBI,
COOTHOCUThb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YHUCiIo MEKTPOHOB U PaCIpeesieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NIEPUOJOB U TJIaBHBIX NOAIPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUHM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIEHNSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON JTUCCOUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKIUH,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BelleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MIPOBOAUTH PACUETHI IO YPAaBHEHNIO XMMUYECKOH peakiui;

coOuoaTh NpaBWja IOJIB30BAaHUS XUMHMUYECKOW TIOCYJIOM U J1IaOOpaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIy4YEHUIO
¥ cOOMpaHMIO Tra3000pa3HbIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro Tasa).



TEMATHYECKOE INTAHUPOBAHMUE
8 KJIACC

KoanuecTBo yacoB

Ne HaunmeHoBaHMe pa3aesioB M TeEM MPOrpamMMBbl I JaexTponnsIe (MupposLIe)
n/n Beero | KoHTposbHbIe paGoThbI palrirecicue 06pazoBaTebHbIE pecypehl
padoTsI
Paznea 1. [lepBoHayajibHble XUMHYECKHE IOHSITHS
11 XuMUs — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6nmoreka IJOK
' MTPAKTUYECKOH JISATEIIbHOCTH YeJI0BEeKa https://m.edsoo.ru/7f41837c¢
Bu6nmoreka IJOK
1.2 BerectBa 1 XUMHUYECKHE PEAKITHH 15 1 https://m.edsoo.ru/7f41837c¢
Hroro no pazaeny 20
Pa3jnen 2. BaxkHeiilue npeacTaBuTe Il HEOPraHNYECKUX BeLIECTB
bubmuoreka LIOK
2.1 Boznyx. Kucnopon. Ilorsarue 06 okcumax 6 https://m.eds00.ru/7f41837¢
bubmuoreka LIOK
2.2 Bonopona.IlonsaTre 0 KUCIIOTax U COJIAX 8 1 https://m.eds00.ru/7f41837¢
bubmuoreka IIOK
2.3 Bopa. Pacteopsl. [Tonsrue 06 ocHOBaHUSIX 5 1 1 hitps://m.eds00.ru/7f41837¢
. bubmoreka IJOK
2.4 OCHOBHbI€ KJIaCChl HEOPTaHUYECKUX COETMHEHUH 11 1 1 https://m.eds00.ru/7f41837¢
Hroro no pasaeny 30
Pasnen 3. llepuoauueckuii 3axon u Ilepuoanyeckas cucrema xuMmuueckux 31eMedToB . U. MenneneeBa. CTpoeHue aToMOB. XUMUYECKAsl CBA3b.
OKHCINTEIHHO-BOCCTAHOBUTEIbHbBIE PEAKITHH
i | Dot s Teponcos : B LOK
' T https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue atoma
32 Xumudeckas cBs3b. OKUCIUTEIBHO- 8 1 Bu6nmoreka IJOK
' BOCCTaHOBUTEIILHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
Bu6mmoreka IJOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubsmorexa LHOK
p P https://m.edsoo.ru/7f41837¢c
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KosuyecTBo 4acoB
[
. Tema ypoka Konrtpoubnbie | IlpakTuyeckune
n/n P Bcero P P Ilo niany Ilo dakty
padoThI padoThbI
[Ipenmer xumuu. BemnjecTBa u ux cBOiCcTBa
[TonsiTHe 0 METOAAX MO3HAHKS B XUMHH 1
[IpakTuueckas padora Ne 1 «IIpaBuiia paboTbl
3 B JJaboparopuu U NpuéMbl 0OpaIeHus ¢ 1
nabopatopHbIM 00opynoBanueM. CTpocHHE
TJIAMEHU»
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1
pa3aeneHus cMecen
[IpakTuueckas padora Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM 1
COJIN)»
Ou3nyeckne U XUMHUUECKHUE SIBICHUS.
7 ATOMBI U MOJICKJIBI. 1
8 BeniecTBa MoJIeKyIsIpHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHHUS
9 [TpocTeie 1 CIIOKHBIE BEIIECTBA. 1
10 XHUMHYECKHUE IJIEMEHTBHI.
11 OTtHocuTeNnbHASI aTOMHAs Macca. 1
OTHOCHTETbHASI MOJICKYJISIPHASI Macca
12 3HaKku (CUMBOJIBI) XUMHUYECKUX JIEMEHTOB
13 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1
14 Xumunyeckue Gopmyibsl. OTHOCHUTENbHAS 1
MOJIEKYJIsIpHAsI Macca.
15 Brruucnenus mo xumuueckum GopmMyiam. 1




MaccoBasi 1011 3JIeMEHTa B COCJUHCHHU.

BaneHTHOCTh XUMHUYECKHX SJIEMEHTOB.

16 OmnpenenieHne BAJIGHTHOCTH AJIEMEHTOB T10 1
dhopMysiaM UX COSTMHEHUH.

17 CocraBieHne XuMHU4ecKkux HopmMyi mo 1
BaJICHTHOCTH.

18 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1

19 PesepBHbIil ypok. O600ICHHE 1 1
CUCTEeMAaTH3alMsI 3HAHHH.

20 3aKOH COXpaHEHHUsI MacChl BEILIECTB. 1

21 XUMUYECKUE YpaBHEHMUSI. 1

22 THUIBI XUMUYECKHX PEAKIIUMN. 1

23 PesepBHrlit ypok. O6o01eHue u 1
cUCTEeMaTU3alus 3HaHH.

24 Kucnopon, ero o01mias XxapakTepucTHKa, 1
HAXO0XJICHHUE B IPUPOJIC U MOTYUYCHHE.

25 CBoiicTBa KHCIOpOIa 1

26 [Tpumenenune kucmopona. Kpyrosopor 1
KHCIIOpOJia B IPUPO/IE.
ITpakTruyeckas pabora Ne 3 o Teme

27 «ITonmydenne u coOupanme KUCiIopoa, 1
U3yYEHHUE €ro CBOHCTBY

28 O30H. AJIOTPOIHST KUCIOPOIa.

29 Bo3ayx u ero cocras. 1

30 Konrtponsnas padora Nel no teme «BermecTtsa 1
Y XHMHYECKUE PEAKITHI)
AHanu3 KOHTPOJIbHOM paboTel. Bogopon, ero

31 o0111ast XapaKTepUCTUKA, HAXOXK/ICHUE B 1
MIPHUPOJIE U TIOTYICHHUE.

32 CBolicTBa M NPUMEHEHNE BOJOPOJIA. 1




[IpakTuyeckas padora Ne 4 o Teme

33 «ITonmydenne u coOupanue BoI0poa, 1
W3Y4YEHUE €ro CBOMCTBY

34 Bopna. 1

35 XUMHYECKHE CBOMCTBA U IPUMEHEHHUE BOJIBI. 1

36 Bona - pactBopurens. PacTBopsbi. 1

37 MaccoBas 17151 paCTBOPEHHOT'O BEIIIECTBA. 1

38 PesepBHrlit ypok. O6o0meHue u 1
cUCTEeMaTU3alus 3HaHH.
[IpakTuueckas pabora Ne 5 o teme

39 «IIpuroToBiieHHE PaCTBOPOB C OIPEACIEHHOMN 1
MAaCCOBOM J0JIeH pacCTBOPEHHOTO BEIIECTBA»

40 Kommuectsa Bemecra. Monbs. MonsipHas 1
Macca.

a1 PesepBHrlit ypok. O6o0meHue u 1
cUCTEeMaTU3alus 3HaHH.

42 Brrunciienus ¢ HCNoOJIb30BaHUEM TTOHATHI 1
"KosinuecTBa BllecTBa" U "MosipHas macca'

43 3axoH ABorasipo. Mosnsipablii 00bEM razoB 1

44 OObeMHbIE OTHOILIEHUS Ta30B MIPU 1
XUMHUYECKHUX PeaKIHsIX.

45 Oxcuabl 1

46 I'mapoxkcunpl. OcHOBaHUSI. 1

47 XHUMUYECKUE CBOKWCTBA OCHOBAHMI 1

48 AM(poTepHBIE OKCUIBI U THIIPOKCUIBI. 1

49 Kucnorsl. 1

50 XHUMUYECKUE CBOMCTBA KUCIIOT. 1

51 Conn. 1

52 XWMHYECKHE CBOMCTBA COJICH. 1




[TpakTuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

53
«OCHOBHBIE KJIACCHI HEOPTAHMYECKUX
COCTUHEHUN

54 Kiaccudukanms XuMuaecKux 3J€MEHTOB
KontponbHas padota No2 o teme

55 «Kucnopoa. Bonoposa. Baxueiime kiaccol
HEOPraHUYECKUX COCAMHEHMID

56 AHanu3 KOHTPOJIbHOM pabOTHI.
Ilepuonuueckuii 3akon /[.M.MeHeneena.

57 [leproanueckast TabIMIIa XUMHUYECKUX
3JIEMEHTOB

58 CrtpoeHue aToma.

59 Pacnipenenenue 31e€KTpoHOB 110
SHEPreTHUYECKUM YPOBHSIM

60 3HaueHUE TIEPUOJTUUECKOTO 3aKOHA

61 DNEeKTPOOTPUILIATETEHOCTh XUMHUYECKUX
JJIIEMEHTOB

62 O06o00mIeHne U cuCTeMaTH3aIs 3HAaHUH

63 KonTponbnas padora Ne3 no teme
"[Ieproauyeckuii 3aKOH U CTPOEHHUE aroma"

64 AHanu3 KOHTPOJIbHOU paboTel OCHOBHBIE
BH/IbI XUMUYECKOU CBSI3H

65 CreneHb OKUCIICHHUS.

66 Kontponsnas padora Ne4 o reme «CtpoeHue
aToMa. XUMHUYECKas CBSI3b)

67 PeseprubIil ypok. O6001eHNE 1
CUCTEeMAaTH3aIlHsl 3HAaHUH

68 PesepBHelit ypok. O6o01IeHre 1

cUCTEMaTH3aInsI 3HaHUH
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