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MHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o XMMHHU Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs COCTaBJICHA HA OCHOBE:

- OenepanpHO pabodeil mporpaMMBl OCHOBHOTO 00IIero oopa3zoBanus mo XuMuu (8-9 kmaccel) (6a30BeIid ypoBeHb) 2023 1.,

- @enepanpHON OCHOBHOH 00pa30BaTEIHHOM MPOTpaMMBI OCHOBHOTO o0miero oopasosanus (IIpmkaz MunnctepcTBa mpocBemenus Poccuiickoit @eneparm ot 18.05.2023 Ne 370
«O06 yTBepxneHnu (eaepantbHON 00pa30BaTENBEHON MPOrpaMMBbl OCHOBHOTO 0011ero o0pa3zoBaHus» (3apeructpuposan 12.07.2023 Ne 74223);

- TpebGoBanwmii k pesyabpraram ocBoeruss OOIT OOO, npencrasiennsix B8 PI'OC OO0 (yrBepkaeH npukazoMm Munnpocsenienus: PO ot 31.05.2021 r. No287);

- Konuenmmu npenonaBanusi ydyeOHOro mnpeaMeTa «XuMHS» B 00pa3oBaTesbHBIX opraHmzauusx Poccuiickoit dexpepanuy, peaqu3ylomuX OCHOBHBIE 00mie00pa3oBaTelibHbIE
nporpammsl (yTB. Pemennem Komnernn Munnpocsemenust Poccun, nporoxon ot 03.12.2019 N I1K-4Bn);

- IIporpammsl Bocriutanust MbOYVY [Isunckas COIL Ne28.

Hanuas nporpamma cocrasiiena Ha ocioBe YMK: Xumust. F'aopuensin O. C. (8-9)

Hcnons3yembie yueOHNKH H3naTenbeTBa «IIpocsemenue»:

- Yueonuk «Xumusm» 8 kiaace, 'adpuensu O.C., Octpoymo WU.T'., Craakos C.A. YueOHUK XHMHH B 8 KJTacce OTKPHIBaeT HOBYIO NHUIO yaeOHnkoB xumun O. C. I'abpuernsHa, U.
I'. OctpoymoBau C. A. CnaakoBa st OCHOBHOM ILKOJIBL.

- Yueonnk «Xumusa» 9 xiace, I'adpuensn O.C., OctpoymoB WU.T'., CiaagkoB C.A. YueOHUK «XuMuA. 9 Ki1accy 3aBepiraeT HOBYIo JmHUI0 yueOHnkos xumun O. C. [NabpuensHa,
N.T. OctpoymoBau C. A. CnankoBa AJii OCHOBHOMH LIKOJBI.

VYuebnuku coorBetcTByoT @I'OC 2021 r. OHU CIOCOOCTBYIOT Pa3BUTHIO YHUBEPCAIBHBIX YYEOHBIX IEHCTBHIA, TPEMETHBIX, SKCIIEPUMEHTAIIBHBIX U PACYETHBIX YMEHUI U HaBBIKOB.
Oto no3BossieT 3Q(HEeKTUBHO MOATOTOBUTHCS K caade OI'D mo XUMHHU TeM BBITYCKHHKAM OCHOBHOH IIKOJIBI, KOTOpPBIE BHIOEPYT TAKOH 3K3aMeH. YUYeOHHUKH CO3JIaHbl B COOTBETCTBHHU C
TpeboBanusaMu DeepalbHOTO TOCYIAPCTBCHHOTO0 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO 0OINero oOpa3oBaHUs, YTBEPKIACHHOTO IpuKa3oM MunuctepcTBa mpocBemicHus Ne 287 ot
31.05.2021 r.

OBLIASA XAPAKTEPUCTUKA YUYEBHOI'O IPEAMETA «XUMMUSI»

Bkian yue6Horo npeamera « XuMusi» B IOCTHIKEHHUE LieJIeil OCHOBHOTO 0011ero o0pa3zoBaHusi 00YCJIOBICH BO MHOI'OM 3HAYCHHUEM XMMHUUECKOH HAyKW B IIO3HAHWH 3aKOHOB NPUPOIHI,
B Pa3BUTHH NTPOM3BOANUTEIBHBIX CHJI OOLIECTBA U CO3IaHUN HOBOI 0a3bl MaTepHaIbHOH KYJIBTYPHI.

XuUMHSl Kak 3JIEMEHT CHCTEMBl E€CTECTBEHHBIX HAYK paclpoCTpaHMia CBOE BIMSHHME HAa Bce OOJIACTH YEJIOBEYECKOTO CYIIECTBOBAaHMS, 3ajajla HOBOE BHAECHHE MHpa, CTaia
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOH KYJIBTYPbHI, HEOOXOIUMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHWE XMMHH CIIY>KHT OCHOBOH Ui (DOPMHPOBAHMS MHPOBO33PEHHS UEIIOBEKA, €T0
NIPE/ICTAaBICHUI O MaTepPHAIbHOM €IMHCTBE MHpPA; BXHYIO POJb MIParoT (GopMHUpyeMble XUMHEH NPENCTaBICHUS O B3aWMOIPEBPAIICHUAX SHEPIHH U 00 3BOJIIOIMH BEIIECTB B IPHUPO/IC;
COBpPEMEHHAsl XMMHS HalpaBiieHa Ha pelleHne TIo0abHBIX NPOoOJieM YCTOWYHMBOTO Pa3BUTHS YeJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOH, MUIIEBOM M HKOJOTHUECKON Oe30MacHOCTH,
po0JIeM 31paBOOXPAaHEHHS.

B ycnoBusx Bo3pacTaroiiero 3Ha4eHHs XMMHH B JKH3HM OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XMMHYECKOTO oOpa3oBaHUs. B miaHe conmanu3aliiil OHO SIBIAETCS OJHUM M3
ycIoBHN (OPMHUPOBAHUS MHTEIUIEKTA JINYHOCTH M TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHYECKHE 3HaHUS HEOOXOIUMBI Ul MPUOOpPETEeHHs OOLIEKYJIbTYPHOIO YPOBHS, MO3BOJISIOIIETO0 YBEPEHHO TPYIUTHCS B COLMYME WU OTBETCTBEHHO
y4acTBOBaTh B MHOT000pa3HON >KM3HM OOINECTBa, JJIS OCO3HAHUS Ba)KHOCTH PAa3yMHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M 3J0POBBIO APYIHX, K OKpYKalOIIeH HMPUPOAHOHN cpene, Ui
IPaMOTHOT'O TIOBEACHUS TIPH UCHOIH30BAHNH PA3IUIHBIX MAaTEPHAJIOB U XUMHYECKUX BEIIECTB B TOBCEHEBHOM XKHU3HH.

Xumndeckoe 0Opa3oBaHNE B OCHOBHOM IIKOJIE SBJISIETCSI 0a30BBIM 110 OTHOIICHHIO K CHCTEME OOIIEro XMMHUYecKoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanusyeT INpuCyIIue OOIIeMy XMMHUYECKOMY OOpa3OBaHHUIO KIIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPaXKAIOT TOCYIapCTBEHHBIE, OOIIECTBEHHbIE M HWHIMBHIYaJbHBIE MOTPEOHOCTH. DTUM
OTIpeJIeTISIETCsI CYIIHOCTh 001eit cTpaTernu 00y4eHus!, BOCIIUTAHHS M Pa3BUTHS 00YYAIOIINXCS CPECTBAMH y4eOHOT0 MpeaMeTa « XUMHUSD).

Wzyuenne npeamera:

1) criocoOCTBYeT peanu3alii BO3MOKHOCTEH 1Sl caMOpa3BUTHS M (POPMUPOBAHUS KYJIBTYPBI JINYHOCTH, €€ 001el 1 (yHKIIMOHAIBHOW TPaMOTHO CTH;

2) BHOCHT BKJIQJA B (POPMHpPOBAHHE MBIIUICHUS W TBOPYECKMX CHOCOOHOCTEH ITOJIPOCTKOB, HAaBBIKOB HX CaMOCTOSATENILHOM Y4eOHOW NesTeNbHOCTH, 3KCIEPUMEHTAJBbHBIX |
HCCIIEIOBATEIFCKUX YMEHHH, HEOOXOIMMBIX KaK B TOBCEAHEBHOM KH3HM, TaK U B MPO(eCcCHOHATEHON AEATEIIFHOCTH;

3) 3HaKOMHUT CO CHEeUU(UKON HAYYHOTO MBIIUICHHS, 3aKIaIbIBA€T OCHOBHI IIEJIOCTHOTO B3TJIAa HAa E€AWHCTBO TNPHPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JSTAalloM B
(hOpMHUPOBAHNH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH ITOJIPOCTKOB;

4) cnocoOcTByeT (HOPMHUPOBAHMIO IIEHHOCTHOI'O OTHOMNICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUAM, K MPUPOAE, K UYENOBEKY, BHOCHT CBOW BKJAJ B SKOJIOTHMYECKOe 00pa3oBaHHE
IIKOJIbHUKOB.


https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124842
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!10548
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!10548

Ha3BanHble HampaBieHUsI B O0yHYEHHH XUMHH OOECICUMBAIOTCS CIIEHU(UKON COIEpKaHUS NMPEAMETa, KOTOPBIN SBIAETCA MEAAarorHuecKy aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOH
HayK{ XMMUH Ha ONpeenéHHOM 3Tane €€ pa3BuThsa. Kypc XMMHUM OCHOBHOW IIKOJIBI OPHEHTHPOBAH HA OCBOCHHE OOYJArOUIMMUCS OCHOB HEOPTaHWYECKOW XMMHU M HEKOTOPBIX MOHATHH H
CBEIICHHI 00 OTAENBHBIX 00BEKTAX OPraHMIECKON XUMHUH.

CrpykTypa comepskaHus mpeaMeTa chopMHpoBaHa HA OCHOBE CHCTEMHOTO IOAXOAa K ero u3ydeHuro. ComepkaHne CKIAbIBACTCA M3 CHCTEMBI MMOHATHH O XMMHUYECKOM JIIEMEHTE H
BEIIECTBE M CHCTEMBI MOHATHH O XUMHYecKoW peakuuu. OOe 3TH CHUCTEMBI CTPYKTYpHO OPraHM30BaHbI 10 MPUHIMIY IOCIEN0BAaTEIBHOTO Pa3BUTHSI 3HAHHH Ha OCHOBE TEOPETUYECKHX
IIpeJCTaBICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO Y4EHHUS KaK OCHOBBI BCEr0 eCTecTBO3HaHMsA, ypoBHsA Ilepuonuueckoro 3akoHa J[. Y. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHH,
YYEHHS] O CTPOCHUHM aToMa M XMMHYECKOH CBS3H, NMPEACTaBICHHH 00 JIICKTPOJIMTHYECKOH JMCCOLMAlMU BEIECTB B pacTBopax. TeopeTHuecKHe 3HaHWSI PacCMaTPUBAIOTCS HAa OCHOBE
SMIIMPUYECKH MTOJTYYEHHBIX 1 OCMBICIICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIFHO OT OAHOTO YPOBHS K IPYrOMY, BBIIOJHISL (QYHKIMH OOBSICHE HUSI U IPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS
1 BO3MOXKHOCTEH NMPaKTUYECKOT0 NPUMEHEHUS U MOIYYECHUS H3ydaeMbIX BEIECTB.

Takasi opraHu3anusi CoEpXaHUs Kypca CHOCOOCTBYET INPEICTABJICHHIO XMMUYECKOH COCTaBISIONICH HAaydyHOH KapTHHBI MUpa B JIOTHKE €€ CHCTEeMHOH HpUpOoAbl. TeMm cambIM
obecrieunBaeTCsi BO3MOXKHOCTh (DOPMHPOBAHUS y OOydaromIuxcs [EHHOCTHOTO OTHOIICHMS K HAayYHOMY 3HAHHIO M METOAaM IO3HAaHHUS B HayKe. BakHO Takke 3aMETHTh, YTO OCBOCHHE
coIlepKaHUs Kypca MMPOUCXOIUT C TIPUBJICUCHUEM 3HAHUI M3 paHee U3yYeHHBIX KypcoB: «OKpyKaromuii Mupy, «brnonorus. 5—7 xinacce» u «Pusnka. 7 Kimacey.

Opranuzanusi 00pa30BaTENbHON NESTENFHOCTH IO YYEOHOMY IIpeaMeTy «XHMES» OCYHIECTBIIACTCS C HCIOJIB30BAHHEM OOOPYZOBAaHMS IIGHTpAa E€CTECTBEHHO-HAYYHOW H
TEXHOJIOTUYECKOM HampaBleHHOCTeH «Touka pocTay.

HOEJA U3YYEHUA YYEBHOI'O IIPEAMETA «XUMMUSA»

K HampaBneHnIo NepBOCTENICHHON 3HAYUMOCTH TIPH pean3aiy 00pa3oBaTeNbHBIX QYHKIUH MpeaMeTa « XUMHs» TPaJuliOHHO OTHOCAT ()OPMUPOBAHUE 3HAHMH OCHOB XMMUYECKON
HAaYKH KakK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKON AESTEILHOCTH YeJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYpHI. 3aJaua npeaMera COCTOUT B ()OPMUPOBAHUH
CHUCTEMbl XMMUYECKUX 3HAHUN — BaKHEHINUX (HaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKUX MOJOKCHUMN, TOCTYIMHBIX 0000IICHUH MUPOBO33PCHYCCKOTO XapaKTepa, si3blka HAYKU, 3HAHUH O
HAYYHBIX METOJIaX M3YYeHHs BEIIECTB M XUMHYECKHUX PEaKIHii, a TakKe B ()OPMUPOBAHUM U Pa3BUTUH YMEHHMH M CIIOCOOOB NEATENILHOCTH, CBSI3aHHBIX C IUIAHMPOBAaHHEM, HAOIOACHUEM U
MPOBEJCHUEM XUMHYECKOTO IKCIIEPUMEHTa, COOIOJICHUEM TIpaBHil O€30I1aCHOT0 00pAIleHHs C BEIIECTBAMH B TIOBCEJHEBHOM JKH3HU.

Hapsany ¢ atuMm nenu M3ydeHus mpeaMera B MporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C yYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOTO oOImero obpasosanus. CeroaHs B
00pa3zoBaHNK 0CO00 3HAYMMON NMPHU3HAETCS HANpPABICHHOCTh OOYyYCHMS Ha Pa3BUTHE W CaMOPAa3BUTHE JIMYHOCTH, (opmupoBaHMe e MHTEIUIEKTa W o0mel KynbTypel. OOydeHHe yMEHHIO
YUUTBCS M TIPOJIOIDKATH CBOE 00pa30BaHUE CAMOCTOSTEIEHO CTAHOBUTCS OJHOM M3 BAXHEHIINX (QyHKINH yueOHBIX IPEMETOB.

B cBs131 ¢ 3THM IIpH N3yYEHUH IIPEAMETa B OCHOBHOM IIIKOJIE JOMHHHUPYIOIIee 3HaYeHHE IPUOOPEITH TaKKe e, KaK:

v' (OpMUPOBAHHE UHTEIUIEKTYAIBHO PA3BUTOM IMYHOCTH, TOTOBOM K CaMOOOPA30BAHUIO, COTPYIHHYECTBY, CAMOCTOATENHLHOMY HPUHATHIO PEIIEHHUI, CTIOCOOHOI a1anTHPOBaThCS
K OBICTPO MEHSIOIINMCS YCIOBHSM JKU3HH;

v/ HANPaBJIEHHOCTh O0YUYEHHUS HA CHCTEMATHYECKOE MPHOOIIEHHE YUYAIMXCS K CAMOCTOSTENBHOMN MO3HABATEILHON JEATEIbHOCTH, HAYYHBIM METOJIAM MO3HAHHS, (POPMHUPYIOIIHM
MOTHUBAIIHIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

v’ obecnieyeHne yCIOBHi, CIIOCOOCTBYIONINX MPUOOPETEHHIO 0OYUAOIIUMUCS ONBITA PA3HOOOPA3HOM [EATEILHOCTH, IO3HAHMS M CAMOIIO3HAHUS, KIIFOYEBbIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IUIHbBIX BUIOB JIESTEILHOCTH;

v' hopMUpPOBaHHE YMEHHH OOBACHSTH ¥ OLIEHUBATH ABJIEHUS OKPYKAIOIIEr0 MUPA Ha OCHOBAHUH 3HAHUI U OIIbITA, [IOJIYYEHHBIX P U3yIEHUH XHUMHHU;

v’ hopMupoBaHKEe y 00YYAIONIMXCS TYMaHUCTUYECKMX OTHOIIEHUH, HOHUMAHHS IIEHHOCTH XMMHYECKUX 3HAHUM JUI BBIPAOOTKU DKOJIOTMYECKH 11EJIECO00PA3HOro MOBEAEHUS B
OBITY M TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBSI U OKPYXKAIOIIEH IPHPOTHOM Cpeibl;

v/ pa3BUTHE MOTHBALMHU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHMIO HA OCHOBE YCBOEHHUS OOIIEUETOBEUECKUX LEHHOCTEMN, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY NPOQMIIS ¥ HANPaBICHHOCTH JaIbHEHIIEro 00y4yeHusI.

MECTO YYEBHOT O ITIPEJMETA «XUMUS» B YYHEBHOM I1JIAHE

B cootBetctBrn ¢ ®T'OC OO0 xumus sBisieTcs: 003aTeNIbHBIM IPEIMETOM Ha yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

JaHHast nporpamMMa npegycMaTpuBaeT H3ydeHHe XMMUH B 8,9 Kiaccax - 2 yaca B Hezleno, Bcero - 134 yaca (68 1 66 4acoB COOTBETCTBEHHO).



INIIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

[TnaaupyeMble pe3yabpTaThl 0 y4eOHOMY IPEAMETY «XHUMHUSD» ONMUPAIOTCS Ha BEIYyIIHE IEIEBbIE YCTAHOBKH, OTPAXKAIOIINE OCHOBHOM, CYITHOCTHBIN BKJIA] H3Y9aeMOM NPOrpaMMEI B

Pa3BUTHE INIHOCTH O0YJAOIINXCS, UX CIIOCOOHOCTEH € MCIOIb30BaHNEM 000pynoBaHus eHTpa «Todka pocTay.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOSHHSI NPOrpaMMbl OCHOBHOT'O OOIIEero o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHU B €IMHCTBE y4eOHOW M BOCHHTATEIBbHOU JEATEIbHOCTH
OpraHu3anuy B COOTBETCTBUH C TPAJAUIIMOHHBIMH POCCHHCKHMH COLIMOKYJIBTYPHBIMH 1 JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMH, PUHSTHIMHU B 00IIECTBE NPaBHJIaMU 1 HOPMaMU MTOBEJCHUS U
CHOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIM3AIIMH O0YYarOIUXCSl.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOACTBOBATHCS CHCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIMH M paclIMpPEHUE OIbITa JIESTEIFHOCTH Ha e
OCHOBE, B TOM YHUCJIE B YACTH:

IaTproTH4ecKoro BOCHIUTAHUS

1) IEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KyJIbTypHOMY, HCTOPHYECKOMY M HAYYHOMY HACIIEAMIO, IOHNMAHUs 3HAYEHHUS XUMHUYECKOH HAYKH B KH3HN COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAZIETh JOCTOBEPHOH MH(pOpManuei o NepeoBEIX JOCTHKEHUIX U OTKPHITUSX MUPOBOM M OTEYECTBEHHOH XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

I'paxpanckoro BocnuTaHus

2) TpencTaBICHUS O CONMAIBHBIX HOPMax M MpaBWJIaX MEKINYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, KOMMYHHKaTHBHOH KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJIE3HOH, ydeOHO-
HCCIIeJ0BATEIbCKOM, TBOPUYECKON M IPYTUX BUAX AEATECIHHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM JIESTENBHOCTH MPU BBHIIIOJIHEHUN YYeOHBIX, T03HABATEIBHBIX 337124, BBITOJHEHUN
XMMHUYECKHX SKCHEPUMEHTOB, CO3/IaHUU YYEOHBIX NPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIM B IPOLIECCE ITOH Y4eOHOI NesATeNbHOCTH; TOTOBHOCTH OLIEHHBATh CBOE
MOBEICHUE U MOCTYIKHU CBOMX TOBapHUINEH C MO3UIIMK HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

IlenHoCTH HAYYHOI' 0 NO3HAHMSA

3) MHPOBO33pEHYECKUX IPEACTABICHUH O BEIeCTBE U XUMHUYECKON PEaKIIUU, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHU M COCTABISIOIIUX OCHOBY AJIS TOHUMaHUS
CYIIHOCTH Hay4YyHOW KapTHHBI MUPA; MpPEJCTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA MPHUPOJBI, B3AUMOCBA3AX UENOBEKa C MPUPOJHON CPeAoi, O PONM XUMHUH B MO3HAHUH ITHX
3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJIyYCHHE HOBBIX 3HAHUH 110 XUMHHU, HEOOXOANMBIX ISl 00BSICHEHUS HAaOII0JaeMBIX IPOLIECCOB U SIBICHUI;

5) no3HaBaTeNbHOM, MHYOPMALMOHHON 1 YUTATEIBCKOM KYJIBTYpPBI, B TOM YHCJIEe HABBIKOB CAMOCTOSTEILHOW PaOOTHI ¢ y4eOHBIMHY TEKCTaMH, CIIPAaBOYHOHN JINTEPATYPOH, JOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) nHTepeca K O0YYEHHUIO M MO3HAHMIO, JIOOO3HATEIFHOCTH, TOTOBHOCTH M CIOCOOHOCTH K CamM000pa30BaHUIO, IPOEKTHOM M HCCIICAOBATEILCKOM AEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBJICHHOCTH M YPOBHS 00y4YEeHUS B AaJbHEHIIEM;

@D opMHPOBaHNSA KYJbTYPHI 310POBbS

7) 0oco3HaHMA LIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKH HA 3I0POBBIi 00pa3 KHU3HH, OCO3HAHUSA MOCTEICTBUNA U HETIPUATUS BPEIHBIX IPUBBIYEK
(ynotpebieHust aJKoroisl, HAPKOTHKOB, KypeHHs), HEOOXO0ANMOCTH COOIIOACHUS NMPaBHII 0€30IIaCHOCTH NMPH 00PAIEHNH C XUMUYIECKHMH BEIIECTBAMHU B OBITY U peaJIbHON JKHU3HU;

TpynoBoro BocnuTaHust

8) mHTEepeca K MPaKkTHYECKOMY HU3YUYEHHUIO MPOQeccHil U TpyAa pa3iivuHOTro poja, yBaXKEHHE K TPYLy M Pe3yJjbTaraM TPYIOBOH JESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IMPUMEHEHHS
NIPEAMETHBIX 3HaHUH MO0 XMMHH, OCO3HAHHOTO BBIOOPa MHIMBHAYAILHOM TPACKTOPUH MPOAOIDKEHHS 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIECTBEHHBIX
MHTEPECOB M NOTPEOHOCTEH; yCTeHON MpoeCcCHOHAIBHON AESTEIBHOCTH U Pa3BUTHI HEOOXOANMBIX YMEHHUH; TOTOBHOCTD aJIallTHPOBATHCS B IMTPOECCHOHAIBHON Cpee;

IKO0JI0THYeCKOr0 BOCIIUTAHNS

9) 3KOJIOTHYECKH 11e71ec000Pa3HOro OTHOLIEHHUS K NMPUPOJIE KaK MCTOYHHKY JKM3HHM Ha 3eMile, OCHOBE €€ CyIIeCTBOBAaHMS, MOHMMaHMS IIEHHOCTH 3/10pOBOro M Oe3omacHoro odpasa
KM3HU, OTBETCTBEHHOT'O OTHOLICHUS K COOCTBEHHOMY (DM3MYECKOMY M IICHUXMYECKOMY 3JI0OPOBBIO, OCO3HaHMs IIEHHOCTH COONIOZEHUs NMpaBui O€30IacHOTO MOBEAEHHS NpH padoTe C
BEIIECTBaMH, a TAKXKE B CUTYaLMsIX, YTPOXKAIOUIUX 3A0POBBIO U JKU3HU JIIOCH;

10) cmoco6HOCTH ITPUMEHSTH 3HAHMS, OTyYaeMble TPH U3YUCHUN XUMUH, U PEIICHUs 331a4, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOTHOM CPeoH, MOBBIIICHUS YPOBHS SKOIOTHIECKOI
KyJIbTYpHI, OCO3HAHUS IIT00ATHHOTO XapaKTepa 3KOJIOTHIECKHUX MPOOIIeM U IMyTel UX pemIeHus OCPEACTBOM METOA0B XUMUH;

11) 3K0JIOTHYECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM, KOMMYHHKATHBHOW M COIMATIBHOI NMPAaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe meTanpeIMeTHBIX pe3yJIbTATOB BBIACIAIOT 3HAUYNMBIE JJIs1 OPMHUPOBAHUS MHPOBO33PEHHS OOIIEHayYHbIE MOHATHS (3aKOH, TEOPHs, MPHUHINI, THIIOTE3a, (akT, CHCTEMA,
IpoLecce, SKCIEPUMEHT U Jp.), KOTOPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETax M MO3BOJITIOT HA OCHOBE 3HAHMH M3 ITHX MPEAMETOB (POPMHPOBAThH NPEACTABICHHUE O



LIEJIOCTHOW HAaydHOW KapTHHE MHpA, W YHHBEpCaJbHBIC ydeOHBIC NeHCTBHS (IO3HABaTEeNbHBIE, KOMMYHHKATHBHBIC, PETYISATHBHEIE), KOTOPhIE 00ecrednBaloT HOpPMHUPOBaHNE TOTOBHOCTH K
CaMOCTOSATEIIFHOMY IIAHUPOBAHHIO U OCYIIECTBICHHUIO YIeOHOU AEATEIbHOCTH.

MertamnpeaMeTHBIEe Pe3yIbTaThl OCBOCHHUS 00pa30BaTEIBHON MPOTPaMMBI 10 XUMHH OTPAYKAIOT OBJIAZCHNE YHHBEPCATbHBIMH MO3HABATEIbHbIMU IeHCTBUAMHU, B TOM JHUCIIE:

Bba30BbIMH JTOrHYeCKMMH 1eHCTBUAMHU

1) ymeHueM UCHONB30BaTh MPHUEMBI JIOTMUECKOTO MBIIUICHUS TPU OCBOSCHUHM 3HAHUH: PACKPHIBATH CMBICT XUMHUYECKHX MOHSITHH (BBIACNATh HUX XapakTEpHble NpPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTHMMH MOHATHUSAMHE), UCIOJIB30BaTh MOHATHS Ui OOBSCHCHUS OTICIbHBIX (DAKTOB U SIBICHUIL, BHIOMpATh OCHOBAHHS M KPUTCPUH JUIS KIacCH(]UKAIUH
XMMHUYCCKHX BCIICCTB M XMMHYCCKHX PCAKIUi, YCTAHABIMBATH IPUYUHHO-CJICJICTBCHHBIC CBSI3U MEXKIY OOBCKTAMH HW3YUYCHHS, CTPOUTH JIOTHUYCCKUE paCCYXICHHs (HMHIYyKTHBHBIC,
JIeyKTHBHBIE, TI0 aHAJIOTHH); IeJIaTh BBHIBOJIBI M 3aKIIOUYEHUS;

2) yMEHUEM MPUMEHSATH B MPOLIECCE MO3HAHUS MOHATHS (PEIMETHBIC M METANPEIMETHBIC), CHMBOJIMYCCKHC (3HAKOBBIC) MOJICITH, HCIIOIb3yEMbIC B XUMHH, IPEOOPA30BHIBATH IIUPOKO
MPUMCHSICMBIC B XUMHU MOJICIBHBIC MPEICTABICHUS — XUMHYCCKHIA 3HAK (CHMBOJI 3JICMEHTA), XMMHUYECKas (OopMyJia M YpPaBHCHUC XHMHUUYCCKOW pPEaKIMM — MPH PEHICHUH yd4eOHO-
MTO3HABATENBHBIX 33[ad; C YIETOM 3TUX MOJICIBHBIX NMPEACTABICHUI BBIABIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MIPU3HAKHA M3y4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB W XUMHUECKUX
peaxmmii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHHHO-CIEICTBEHHBIC CBS3M W IPOTHBOPEUMS B M3YyYaeMBIX IpOIeccax M SBICHUAX; IMpeIaraTb KPUTEPHH UIS BBIABICHUS ITHX
3aKOHOMEPHOCTEH U MPOTUBOPEUHI; CAMOCTOSTEIIFHO BEIONPATE CIIOCO0 pelIeHus yueOHOM 3aqauu (CpaBHIBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIONPATh HanboJIee MOAXOISIINN ¢ yIETOM
CaMOCTOSTEIIFHO BBIICIICHHBIX KPUTEPHEB);

Ba3oBbIMH HCCJI€0BATEILCKHUMH JI€IiCTBUAMU

3) yMEHHEM HCIIONB30BaTh IIOCTABICHHBIC BOIPOCH B KaUeCTBE MHCTPYMEHTAa MO3HAHUS, a TakKe B Ka4eCTBE OCHOBHI U1 (POPMUPOBAHMSA THUIOTE3HI 10 TMPOBEPKE MPABIIHBHOCTH
BBICKA3bIBACMBIX Cy)KﬂeHHﬁ;

4) npuobpeTeHue OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U NIPOBEACHUIO YUEHHUECKUX SKCIIEPUMEHTOB: YMEHHE HAaOII0IaTh 3a XOI0M MpoIiecca, CaMOCTOSTENbHO IPOTHO3UPOBATh
€ro pe3yJsbTar, GOpMyJIUpOBaTh 00OOIIEHHS 1 BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO OIbITa, HCCIIEJOBAHMs, COCTABISTH OTUET O MPOJIENIaHHOM paboTe;

PaboToii ¢c uHpopmanueii

5) yMeHHeM BHIOMpaTh, aHAIM3UPOBATh M MHTEPIPETHPOBATh MH(OOPMALIUIO PA3IMYHBIX BUAOB U (OPM NpeACTaBIICHHS, OIYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAY4HO-TOMYJIspHAas
JTUTEpaTypa XUMIYECKOTO COJCPKAHMUS, CIIPaBOYHBIC TOCOOUS, pecypchl IHTepHeTa); KpUTHICCKH OIICHUBATh MIPOTHBOPEUNBYIO M HEIOCTOBEPHY IO HH(POPMAIIHIO;

6) yMEHHEM IPHUMEHATh pPa3MYHBIE METOIBl WM 3alpoChl TPH TMOWUCKE W OTOOpe WH(POPMAIMH W COOTBETCTBYIOIIMX IAHHBIX, HEOOXOIMUMBIX IS BBITONHCHHS YYCOHBIX U
MMO3HABATENHHBIX 3324 OIPEISIIEHHOTO THIIA; MPHOOPETEHHE OIbITa B O0JACTH WCIIONB30BaHUSA WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH, OBJIAJCHHE KYJIbTYpOW aKTHUBHOTO
HCTIOJNB30BaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM; CAaMOCTOSTENIHFHO BBIOMPATH ONTHMAIBHYIO (OpPMY IMpEACTaBIeHHS HH(DOpPMAIMM W WUTIOCTPUPOBATh peIlacMble 3aa4d HECIOKHBIMH
cXeMaMH, JuarpaMMaMH, IPYTUMA GOopMaMu TpauKe U KX KOMOMHAIUSIMI,

7) yMeHHEM HCIOJIb30BaTh U AHAIU3UPOBATH B MPOIECCE YUEOHOUW U HCCIIEOBATENLCKON JAEATEIBHOCTH WH(POPMAIMIO O BIHSHUHM MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA U
TpPaHCIIOPTa Ha COCTOSIHUE OKPY KaroIIed IPUPOJHON Cpebl;

YHuBepcaibHLIMH KOMMYHUKATHBHBLIMU J1eiiCTBUSIMH

8) ymeHuem 3ajaBaTh BONIPOCHI (B XOA€ [Hajora W/WIM JUCKYCCHH) IO CYIIECTBY OOCYXAaeMoil TeMbl, (hOpMYyJIHUpPOBaTh CBOM IPEIUIOKEHHS OTHOCHTENHHO BBIIIOJHEHHS
MpeUI0KEHHOH 3a/1a4u;

9) npuobpeTeHne OmbITa MPE3EHTAIMH PE3yIbTATOB BBIOJIHEHUS XUMUYECKOTO YKCIIEPUMEHTa (JJab0paToOpHOTO OMBITa, J1a00paTOPHON PabOTHI MO MCCIENOBAHUIO CBOWCTB BEIIECTB,
y4e0HOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIILHOW W HCCIICAOBATEILCKOW JESITEIBHOCTH MPH PEIICHUH BO3HUKAIOUIMX MPOoOJeM Ha OCHOBE y4éTa OOIIHX
WHTEPECOB U COTJIACOBAHUA IMO3UIMKA (0OCYXIEHUs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMED», KOOPIWHAIKS COBMECTHBIX JCHCTBHM, OINpEIEICHUE KPHUTEPHUEB IO OICHKE KavyecTBa
BBITIOJTHEHHOM PaboTHI U 1Ip.);

YHuBepcaibHBIMH PeryJaITHBHbIMHU 1eHCTBUSIMHU

11) yMeHHeM CaMOCTOSTENBHO ONPEACHATh IENU NEATeIbHOCTH, IUIAHHPOBATh, OCYIIECTBIIATh, KOHTPOJIMPOBATH M IPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO NESATEIHHOCTD,
BEIOMpaTh Hanboee 3PPEeKTUBHBIC COCOOBI PEUICHHS yYEOHBIX M MMO3HABATENBHBIX 3334, CAMOCTOSATEIFHO COCTABIATH MM KOPPEKTUPOBATH MPEIJIOKCHHBIA AITOPUTM JCHCTBHHA HpU
BBITTOJTHEHHUH 33J]aHUHN C YIETOM TIOITydeHHs HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEaKIHX; OIEHIBATH COOTBETCTBHE MOIYICHHOTO Pe3yiIbTaTa 3asgBICHHOMN LeNH;

12) ymeHneM HCIOIB30BATh M aHAIN3UPOBATh KOHTEKCTHI, IPE/ylaraéMble B YCJIIOBHH 3aJJaHUH.

NPEIMETHBIE PE3YJBTATDBI




B cocTaBe npeaMeTHBIX pe3ynbTaToB [0 OCBOCHHIO 00S3aTENBFHOTO COACP)KaH!s, YCTAHOBICHHOTO JaHHOH MPUMEPHON pabodeil mporpaMMOoii, BbIICISIOT: OCBOSHHbBIE 00Y4aIOIINMHUCS
HaydYHBIC 3HAHUSA, YMEHUS M CIIOCOOBI NEWCTBHH, criemu(UYecKHe I MPEeAMETHOW o0macTn «XWMHA», BHIBI JCSATENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMWS, €0 WHTEPIPETaluH,
peoOpa30BaHMIO M IPUMEHEHHUIO B PA3IIMYHBIX YI€OHBIX U HOBBIX CHTYAIIHsAX.

K koH11y 00y4eHns B 8 kjacce npeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE OTPaXaroT COPMUPOBAHHOCTE Y O0YIAFOIIUXCS YMEHHIH:

8 KJIACC

1) packpwisamo cmbici OCHOBHBIX XUMHUUYECKUX TIOHATHI: aTOM, MOJICKYJa, XUMHUCCKUH DIIEMEHT, POCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OMHOPOAHAS U HEOIHOPOAHAN),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHasi M MOJISKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBasi IOJIsl XMMUYECKOTO 3JIeMEHTa B COETUHEHHMH, MOJIIPHBINA OOBEM,
OKCHJ, KUCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHLIATEIEHOCTD, CTEIICHb OKHMCIICHHS, XUMHYECKasl peakiys, KiacCu(puKalus peakuuil: peakiuy COeINHEHUs, PEaKIMN Pa3IoKeHHsI, peaKuuu
3aMeIeHus], PeakMi 00OMEeHa, 9K30- M SHJOTEPMHUYECKUE PEaKIMH; TEIUIOBOM A QEKT peakiyy; sIpo aToMa, JJIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTallb, paJiyc aToMa, XUMHY ecKasl CBSI3b,
NOJIIPHAs M HETIOJSIpHAsl KOBaJIEHTHAs CBSA3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MAaccoBast J0JIsl BEIIECTBa (IPOLICHTHAs: KOHIIEHTPAIHsI) B PaCTBOPE;

2) wLHOCmpUposanis B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. I1. 1) M IPHMEHSTH 3TH IIOHSTHS IIPU ONMCAHUHI BELIECTB U UX MPEBPAILCHHI;

3) ucnonvb306ams XUMHIECKYI0 CAMBOIIUKY JJIs COCTABICHHS ()OPMYJI BELUIECTB U YPABHEHUI XUMHIECKHUX PCaKIUiL;

4) onpedensimp BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHSX; CTEIICHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCANHCHHUSAX; IPUHAIICKHOCTD BELIECTB K ONPENeIEHHOMY
KJIacCy COeMHEHHH 110 (hopMynam; BUA XUMHUUECKOH CBSI3M (KOBAJICHTHAs M MOHHAs) B HEOPTAaHWUYECKUX COSANHEHUSX;

5) packpwvisamv cmvica llepuonmyeckoro 3akona JI. M. MeHneneeBa: IeMOHCTPUPOBATH MOHMMAaHHE MEPHOJUYCCKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX OJIEMEHTOB OT HX
nosioxxeHus B [leproandeckoi cucTeMe; 3aKOHOB COXPAaHEHHUSI MACCHl BEIIECTB, IMIOCTOSHCTBA COCTaBAa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHAa ABOTajpo; ONUCHIBATH M XapaKTepPH30BaTh
Tabnuunyo Gopmy Ileproauueckoil cucTeMbl XMMUUECKHX DJIEMEHTOB: Pa3iMyaTh MOHITHUS «rJlaBHas noArpymmna (A-rpynna)» u «mobounas noarpynna (b-rpymma)», mansie u Gonbiine
nepuoabl; COOTHOCUTH 0603Ha‘~I€HI/IH, KOTOpPbIE UMCIOTCA B Ta6HI/IHe «HepI/IO}lI/I‘IeCKaﬂ CHUCTCMAa XHUMHYCCKHUX JJICMCHTOB I[ n. MeHﬂeneeBa» C YHCJIOBBIMU XapaKTCPUCTUKaAMH CTPOCHUA
aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siipa, oOliee YUCII0 3JIEKTPOHOB U pacIipe/ielIeHUE UX 110 AJIEKTPOHHBIM CIIOSIM);

6) xnaccuguyupoeams XUMUIECKHE SICMEHTHI; HEOPTaHUYECKHE BEIECTBA; XUMHUUCCKUE PEAKIUH (110 YHCITY U COCTABY YUACTBYIOIIMX B PEAKI[HU BEIIECTB, IO TEIIOBOMY 3B (EKTY);

7) xapaxmepusosamp (onucvieams) OOIUINE XUMUYECKHAE CBONCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPIKIAs OMMCAHHE IPHMEPAMHU MOJIEKYJISPHBIX YPABHEHHH COOTBETCTBYIOIINX
XUMHYECKHUX PEAKIHH;

8) mpoecHosuposams CBOWCTBA BENIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTABa; BO3MOKHOCTH MPOTEKAHHS XUMHUYECKUX MPEBPALICHUH B PAa3INYHbBIX YCIOBHAX;

9) ebluuCAAMb OTHOCUTENBHYI0 MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JOJIO XHMHYECKOTO dJIEMEHTa 1Mo (GopMmylie COSAWHEHHS; MacCOBYIO JOJIO BELIECCTBA B
pacTBOpe; IPOBOJIUTH PACUETHI O YPAaBHEHUIO XMMHUYECKON PEaKIIUH;

10) npumernsms OCHOBHBIC OIEpALlid MBICIUTEIBHON HEATENPHOCTH — aHalM3 M CUHTE3, CpaBHEHHE, 00OOILECHHE, CHCTEMAaTH3alHI0, KIACCU(UKAIUIO, BBISBICHHE HNPHYMHHO-
CJIC/ICTBEHHBIX CBSI3€H — JJISI M3YUCHHMSI CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIMIl; eCTECTBEHHO-HAYYHbIE METO/BI MTO3HAHNUS — HAOJI0/ICHNE, H3MEPEHHE, MOJICIIMPOBAHHE, KCIIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH);

11) credosams mpaBHIIaM MOJTB30BAHKS XUMHUECKON TIOCYION 1 JTaGOPAaTOPHBIM 000PY/I0BAHIEM, a TAK)KE MPaBIIaM OOPAIIEHHUS C BEIECTBAMHU B COOTBETCTBHH C HHCTPYKIIHSAMHE I10
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB MO MOJYyUYEHHUIO U COOMPAHHUIO ra3000pa3HBIX BEIIECTB (BOIOPOAAa M KUCIOPOA), IPUTOTOBICHHUIO PACTBOPOB C OMPEIEIEHHON MaccoBOi
JIoJIe PacTBOPEHHOTO BEIIECTBA; IUIAHHUPOBATH M IPOBOJUTH XMMHUECKHE HSKCHEPHUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB INENOYEH M KHCIOT C IOMOIIBI0O HHIUKATOPOB (JIAKMYC,
(deHondrasent, METHIOPAHK H IP.).

9 KJIACC

K xoHIy 00yueHus B 9 Ki1acce npeMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCSl YMEHHH:

1) packpwisamv cmbic OCHOBHBIX XUMHUYECKHX MOHATHHA: XMMHYECKUH DIIEMEHT, aTOM, MOJICKYJad, HOH, KATHOH, aHHOH, NPOCTOE BEIIECTBO, CJIOYKHOE BEIIECTBO, BAJICHTHOCTH,
JIEKTPOOTPHULATEEHOCTD, CTENEHb OKUCIICHUS, XUMHYECKasi Peakiys, XUMUUECcKas CBs3b, TEIIOBOW 3((EKT peakuny, MOJb, MOJSIPHBIH 00BEM, pacTBOP; JIEKTPOJIUTHI, HEIIEKTPOIIUTHI,
IIEKTPOJIMTHYECKAs] AUCCOLMALNS, PEaKMi HOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOe paBHOBecHe, 0OpaTHMble M HEOOpaTUMbIE PEaKIMH, OKUCIUTEIEHO-BOCCTAHOBUTEIbHBIC PEaKIny,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAaHOBJICHHE, aJUIOTPOINS, aM(pOTEPHOCTh, XMMUYECKast CBA3b (KOBAJICHTHAsI, MOHHAs, METaJIIMYECKasi), KpUCTAJUTNUEeCcKask penéTka, Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOH peakiuy, npeaeiabHo nomycrumas konnentpauus (I1K) Bemectsa;

2) unniocmpuposams B3aNMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHH (CM. T. 1) M IPUMEHSTH 3TH NOHSTHS IPH OMIMCAHMH BEIIECTB U MX MPEBPAICHNUI;

3) ucnonvz06ames XUMUIECKYIO CAMBOJIMKY JIUIS COCTAaBIICHUST (POPMYII BEIIECTB U YPABHCHHUI XUMHUECKUX PEAKIIHIA;

4) onpe()eﬂﬂmb BAJICHTHOCTD M CTCIICHb OKHUCIICHUA XUMHUYECKUX DJIEMCHTOB B COCAMHCHUAX PA3JIMYHOTO COCTaBa, NPUHAIICKHOCTH BEIIECTB K Ol'[pe]leHéHHOMy KJ1accy COG}II/IHCHI/II\/’I
o hopMysam; BUJ XUMHYECKON CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUINYECKasl) B HEOPTaHUIECKUX COCTUHEHUSX; 3apsi/i HOHA 110 XUMHUYECKON (OopMyIIe; XapaKTep Cpelsl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCANHEHUH, THIT KPUCTAININIECKON PEMIETKH KOHKPETHOTO BEILIECTBA;



5) packpwisams cmwicn lepuoanueckoro 3akona JI. Y. MeHneneeBa M JeMOHCTPHPOBATH €ro IMOHUMAHHWE: ONMCHIBATL U XapaKTEPH30BaTh TaOIUUHyIO (Gopmy Ileprommueckoi
CHCTEMBI XUMHYECKUX 3JIEMEHTOB: Pa3ln4aTh MMOHATHS «TJIaBHas moxarpymma (A-rpymnma)» u «nobounas moarpymma (b-rpymma)», Mansie U OONbIINE TEPHOIBI; COOTHOCHTH 0003HAUYCHUS,
KOTOpPBIE IMEIOTCS B IEPHOTUICCKON TaOJIHIle, C YHCIOBBIMA XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKHX JIEMEHTOB (COCTaB U 3apsf Aapa, 00IIee Yrciio SJICKTPOHOB U paclpeelieHue
UX TI0 3JICKTPOHHBIM CJIOSIM); OOBSACHITH OOIIIE 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB JIEMEHTOB W UX COCITMHECHUH B MpezesiaX MaNbIX MEPHUOIOB U TIIABHBIX MOATPYIII C YIETOM CTPOCHUS
UX aTOMOB;

6) xnaccuguyuposams XUMUIECKHE 3EMEHTBI; HEOPTAHUUECKUE BEIIECTBA; XUMUUECKUE PEaKIMH (IO YKCITY U COCTAaBY yYAaCTBYIOIINX B PEAKIMU BEIICCTB, MO TEIIOBOMY 3D deKTy,
10 I3MEHEHUIO CTeNEeHEeN OKUCIICHNSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosamp (OMUCHIBATE) OOIINE U CICIUPUISCKIEC XUMHIECCKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BELIECTB, HOATBEPKIast OMMCAHHE IPHUMEPAMH MOJICKYISIPHBIX M HOHHBIX
ypaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX peaKluii;

8) cocmasnsame ypaBHEHHS DIIEKTPOTUTHYCCKON AUCCOLUAIIMU KUCIIOT, IIENOYCH U COJNIeH; MONHBIC M COKPAIIEHHBIC YpaBHEHHS PEaKUUi MOHHOTO OOMEHA; YpaBHCHHS PEaKIlHi,
MTOJITBEPIKNAIOIINX CYIIECTBOBAHIE TEHETHUCSCKON CBSI3M MEXIY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

9) packpwisams cyuHoCcmb OKUCIATEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHil TOCPEICTBOM COCTABIICHHUS DIICKTPOHHOTO OaaHca 3THX PeakIvii;

10) npoenozuposams CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUSI; BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKHUX MPEBPAIICHUN B PA3ITHYHBIX YCIOBUSIX;

11) biuucnsimes OTHOCUTENBHYIO MOJECKYJISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa M0 (opMmysie COSAMHEHHs; MacCOBYIO IOJI0 BEIICCTBA B
pacTBope; IPOBOIANUTE PACUETHI IO YPABHEHUIO XUMHUECKOW PeaKIni;

12) credosams npaBuiIaM MOJIb30BAHHUS XUMUYECKON TOCYI0H U T1ab0paTOPHBIM 000pYJOBAaHUEM, a TAKXKE [IPABUIIAM OOPAIICHHs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUAMH I10
BBITOJIHEHHIO JTA0OPATOPHBIX XUMHUCCKUX OIBITOB IO MOJIYUYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIICCTB (AMMHAKa U YTJICKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPKIAIOIINE KAUCCTBCHHBIH COCTAB Pa3IMYHBIX BEIECTB: PACIIO3HABATH OIBITHBIM MyTEM XJIOPHA-, OPOMHUJI-, HOAU-, KapOoHaT-, hocdar-, cuinkar-,
Cy.]'[]:(baT-, TUAPOKCU-NOHBI, KATUOHBI aMMOHMS YU MOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIUE B BOAHBIX paCTBOpax HEOPTAaHUYCCKUX BEIICCTB,

14) npumensims OCHOBHBIC ONIEPAIIMH MBICITUTEIILHON JCSTEIFHOCTH — QHAIM3 U CHHTE3, CPaBHEHHE, 0000IIeHIEe, CHCTEMATH3aIUIO, BEISIBICHIE IPHYHHHO-CIICICTBEHHBIX CBSI3eH —
JUISI I3y4YEHUS] CBOMCTB BEUIECTB M XUMHUUECKHX PEaKIIHii; eCTeCTBEHHO-HAYyYHbIEe METO/IbI TIO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peabHbBIN 1 MBICIICHHBIH).



COJAEP KAHUE YYEBHOI'O IIPEIMETA

8 KJIACC (kypcusom 06o3naten yuebubill Mamepua, KOmopbulil u3y4aemcs, Ho He 8bIHOCUMCA HA NPOMEICYMOYHYIO U UIMO208VI0 ammecmayur)

IlepBoHaYa/IbHBIC XUMHYECKHE TOHATHS

IIpeamer xumun. Pons XumMuu B KHU3HU YesloBEKa. XUMHUS B CUCTEME HayK. Tena U BemecTBa. Ou3nyeckue CBOMCTBA BELIECTB. ArperaTHoOe COCTOsIHUE BewecTB. [loHaTne o MmeTogax
MO3HAHMS B XMMUH. XUMUsI B CHCTeMe HayK. UncTele BemecTBa U cMecH. CriocoObl pa3/ielieHns: cMecel.

ATOMBI U MOJIEKYNbl. XUMHUYECKUE 1eMeHTbl. CUMBOJIBI XUMUYECKUX JIeMEHTOB. [IpOCThIe U ClI0JKHBIE BEIeCTBa. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumnueckas popmyna. BaneHTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BenlecTB. OTHOCHTENbHAs aTOMHasl Macca. OTHOCHUTENbHAsI MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTa B COETUHEHUU.

®duznyeckue U XUMUYECKHE SBICHHS. XUMHYECKas peakuusi U e€ MpU3HaKkh. 3aKOH COXPAaHEHUsS] MacChl BEIECTB. XUMHUYeckue ypaBHeHus. Kiaccnpukanus XMMUYECKUX peaKiuii
(coenuuenus, pa3noKeHus, 3aMeIIeHHs, 0OMEHA).

Xumuueckuit IKcnepumenm: 3HaKOMCTBO C XUMHIECKOH TOCYIOH, ¢ mpaBmiIaMu paboThl B 1abopaTopun U MpuéMaMu OOpaIieHUs ¢ J1abopaTOpHBIM 000pYAOBaHNEM; U3yUCHUE U
onucaHue (pU3NIECKUX CBOWCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB; HaOmoneHue (Gu3ndeckux (IUIaBICHHE BOCKA, TasHHE JIbJla, pacTHpaHHE caxapa B CTYINKE, KHICHHE M KOHACHCAIHA
BOJIBI) M XMUMHYECKHX (TOpPEHHE CBEYHM, NPOKAJIMBAHWE MEAHON IPOBOJIOKH, B3aMMOAEHCTBHE MeJa C KHCIIOTOH) SIBICHUH, HAOMIONCHHE W ONMCAHHUE NPH3HAKOB IPOTEKAHUS XHMHUYECKHX
peaknuii (pa3yiokeHne caxapa, B3aMMOAEHCTBHE CEPHON KHCIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapoxcuna menu(ll) mpm HarpeBaHuM, B3anMOIEHCTBHE JKelle3a C PacTBOPOM COJIH
menu(Il)); m3yueHne croco0GOB pasfeneHusi cMeceld (¢ MOMOIIBIO MarHuTa, (GMIBTpOBaHHE, BBIAPWUBAHME, NUCTIILULALMSA, XpoMmarorpadws), MPOBEJCHHE OYNUCTKH IOBape€HHOW COJH;
HaOJII0IeHUE U OTIMCaHUE Pe3yJIbTAaTOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOIIEro 3aKOH COXPAaHEHHS MacChl; CO3aHue MOAeTIeH MOJIeKy (IapOCTe P>KHEBBIX).

BakHeiilue npeacTaBuTe I HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. Cocras Bo3ayxa. Kucnopos — sneMeHT u mpoctoe BelecTBo. HaxoxxaeHue Kuciaopoja B npupoie, Gu3nueckue 1 XMMHYECKHUe CBOMCTBA (PeaKLuK TOPEHHs).
Oxcunpl. [Ipumenenne kucnopoga. CriocoObl MOJy4EHHUs] KUCIOPOAA B Ja0OpaTOpUU W NpOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — auioTporHas MoAM(pHUKanus
KHCJIOpOJa.

TemnoBoit 3ddexT XUMHUECKOW peakiyH, TEPMOXUMHYECKHUE YPAaBHEHHUS, 9K30- M JHAOTEPMHYECKHE pEaklMH. TOIUIMBO: Yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
MTApHUKOBOTO 3¢ eKTa, pa3pyIeHHe 030HOBOTO CIIOSL.

Bopnopon — anemenT u pocToe BemmecTBo. Haxoxaenue Boiopoaa B mpupoe, Gu3ndeckne 1 XMMUIECKIe CBOWCTBA, IIPUMEHEHHE, CIIOCcO0b! MotydeHust. KucioTs! u comnm.

Momnspaslif 00EM ra30B. PacyéThl 10 XUMUYECKUM yPaBHEHHSIM.

Odusnueckue cBoWCTBa BoAbl. Boma kak pactBoputens. PacTBopbl. HachllieHHbIE M HEHACBHIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEIIECTB B BojAe. MaccoBast A0isl BEIECTBA B
pactBope. XuMudeckue cBoiictBa Bojabl. OcHoBaHusA. Ponbk pacTBOpOB B NMpHpOJE U B XKHU3HU 4enoBeka. KpyroBopoT Boasl B mpupoje. 3arpsa3HEHUE MPUPOAHBIX BoA. OXpaHa M OYUCTKA
MPHUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coequnennid. Okeupl. Kitaccugukanus okcuioB: coneodpasytoiye (OCHOBHbIE, KUCIOTHBIE, aMdoTepHbIe) U HecoseoOpasyromue. HomeHkaTypa
okcu10B. PU3NUECKUE U XUMUYECKHE CBOICTBA okcH0B. IlomydeHue okcumoB.

OcnoBanust. Knaccubukaipsi OCHOBaHHA: IIEI0YM W HEPACTBOPUMBIC OCHOBaHHs. HoMmeHknartypa ocHOBaHud. DuU3nUecKHe M XMMHUYECKHE CBOWCTBA OCHOBaHWM. [lonyueHue
OCHOBAHHUH.

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa kucnot. dusnueckue 1 XMuMHYECKHUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MetaiioB H. H. Bekerosa. [lonyueHue KUcioT.

Comu. Homenknarypa coneit. dusndeckue 1 XuMHUYeCKHe cBoWcTBa conell. [Tomyuenue comneit.

I'eneTnueckas cBsI3b MEXy KJIaCCAMU HEOPTaHWYECKHUX COEIUHEHUI.

Xumuueckuit IKChepumenm: Ka4eCTBEHHOE OIPEJIeNICHHE CO/IepKaHuUsl KUCIOpo/ia B BO3IyXe; MOIyueHne, COOMpaHue, pacrio3HaBaHUe M N3y4eHHE CBOMCTB KHCIIOpO/a; HaOI0eHHE
B3aUMO/ICHCTBUS BELIECTB C KHCJIOPOJIOM M YCJIOBHMS BOSHMKHOBEHMS U NpEKpalleHWs ropeHus (mokapa); o3HaKOMIICHHE C o0pa3lamMH OKCHJOB M ONHMCaHWE MX CBOMCTB; IOJydYEHHE,
coOupaHue, pacrio3HaBaHUE M N3y4YEHUE CBOMCTB BOJOPO/a (TopeHne); B3auMo ieiicTBie Bojiopoaa ¢ okcuaoM Menu(1l) (Bo3M0KHO MCIONB30 BaHUE BUIEOMATEpHalIoB); HAOJI0IeHHE 00pa31oB
BEIECTB KOJMYECTBOM | MOIJB; HCClieloBaHHE OCOOEHHOCTEH pPacTBOPEHHMS! BEIIECTB C PA3IMYHOW pacTBOPHMOCTHIO; TPHUTOTOBJIEHHE PAcTBOPOB C ONpPENENEHHOH MaccoBOH moiei
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBHE BOIBI C MeTaUlaMH (HATpHEM M KaJbIlieM) (BO3MOXKHO HCIIOJB30BAHHE BHACOMATEPHANIOB); ONpECIICHHE PAaCTBOPOB KHCIOT M IIENIOUYeii C
MTOMOIIBI0 MHINKATOPOB; HCCIIEAOBAaHIE 00pa3I0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAOIIONEHIE N3MEHEHHS OKPACKH MHANKATOPOB B PACTBOpAaX KUCIIOT M IIEJI0YeH; H3ydeHHe
B3anMmozeiicTBusa okcuaa meau(Il) ¢ pacTBopoMm cepHOW KHCIOTHI, KHCIOT C METaJUIaMH, pPeakluil HeHTpamu3aliy; IOoIydYeHHe HEePacTBOPHUMBIX OCHOBAaHHIl, BBITECHEHHE OJHOIO METaylla
JIPYTHM H3 PaCTBOpPA COJIM; PELICHNE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHenme KIacchl HEOPTaHMYECKUX COSTHHEHHI.

IMepuoanueckuii 3axkoH u Ilepuoamuyeckass cucremMa xummudeckux 3idemeHToB JI. M. MenaeneeBa. CTpoeHue aTtoMoB. XuMmuyeckasi cBf3b. OKHCIUTENBHO-
BOCCTAHOBHTEIbHBIC PEaKIUU




[lepBble MOMBITKH KMacCH(UKANUU XUMHUYECKHX 3JIEMEHTOB. [IOHATHE O Tpylmax CXOIHBIX 3JIEMEHTOB (LIETOYHBIE U IIETOYHO3EMEIbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

Iepuonnueckuii 3akoH. I[lepmommdeckas cucrema xummudeckux snmemeHToB /J[. V. MenneneeBa. KopoTkomepmomHas u AnmHHOTNEpHOAHas ¢Gopmbl I[lepromudeckoil cHCTEMBI
xumuueckux snemeHToB J1. Y. Menpaeneesa. [lepuonpl u rpynnsl. @U3NUECKU CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB NIEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sep. M3oromnsl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000J04eK aTOMOB IepBbIX 20 XMMHUUECKHX dneMeHToB [lepuoandeckoii cucrems J1. 1.
MenneneeBa. XapakTepUCTHKa XUMUYECKOT0O 3JIEMEHTa 110 ero nonoxeHuto B Ilepuoguueckoit cucrteme [1. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS Pajilyca aTOMOB XUMHUECKUX IEMEHTOB, METAITMUECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpylnaM U nepuogaM. 3HaueHue [lepuoanyeckoro 3akoHa u
Ileproanueckoil cUCTEMbI XUMUUYECKUX 3JIEMEHTOB U1l pa3BUTHA HayKu U npakTuku. /. . MenaeneeB — y4€HbIN U IpayKJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJIIpHAs U HEMOJSIPHAs) CBA3b. DIEKTPOOTPULIATEIEHOCTE XUMUUECKUX AJIEeMEeHTOB. VIOHHas CBSI3b.

Crenens okuciaeHus. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. IIporiecchl okucaeHus U BoccTaHOBIEHUS. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm: N3y4deHre oOpa3IoB BEIIECTB METAIOB U HEMETAJUIOB; B3aMMOAEHCTBHE THAPOKCHIA IMHKA C PACTBOPAMH KUCIIOT M IIEIO0YEH; MPOBEICHNE OIBITOB,
WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIIFHBIX PEaKnii (TOpPEHNE, PEAKINN Pa3JIOKCHNUS, COSANHEHNS).

MexnpeaMeTHbIe CBA3U

Peanmzanns MEXNpeAMETHBIX CBS3€H NPH M3YYEHHH XHUMHH B 8 Kilacce OCYIIECTBIISICTCS depe3 HCIOIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK W TOHSATHH,
SIBIIIIOIIMXCS] CHCTEMHBIMU JIIs1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1mue ecTecTBEHHO-HAYYHBIC TTOHATHSA: HAyYHbIH (aKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KIacCH(UKaNs, NEPHOANIHOCTD, HAOIIOICHHE, SKCTIEPUMEHT, MOJICITUPOBAHIE,
HU3MEpEeHue, MOJIEIb, SBICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIIH], U30TOMbI, PaJANOAKTUBHOCTb, MOJIEKYJIa, SIEKTPUUECKHH 3apsi/l, BEIIECTBO, TEJ0, 00bEM, arperaTHoe COCTOsSHUE
BEIIIECTRA, r'a3, PU3MYCCKHUE BEIUIHMHBI, CAUHUIIBI H3MEPCHHUS, KOCMOC, TUIaHEThI, 38E3/161, COJTHIIE.

buomnorust: poTocuntes, npixanue, buochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, FTOPHBIE TOPOIbL, OJE3HbIE HCKOMIAeMBbIe, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYecKasi peakuus

Ilepuonnueckuii 3akoH. Ilepnoanueckas cuctema xuMuueckux sneMeHToB J. M. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHHH CBOWMCTB XUMHUYECKUX DIIEMEHTOB
MEPBBIX TPEX NEPUOJOB, KANIK, Kb U UX COSAUHEHNH B COOTBETCTBHUH C IOJIOKEHUEM JIEMEHTOB B [leproandeckoil cucteMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKON CBA3U. THUIBI KPUCTAITMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKOH PEMETKH U BUAA XUMUYECKOH CBA3H.

Knaccudukanus n HOMEHKIAaTypa HEOPraHMYECKHX BEUIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUHBIM KJIacCaM HEOPTaHWYECKUX COSIAMHEHUH, TeHeTHIecKast
CBs3b HCOPraHNMYECCKUX BCIICCTB.

Knaccudukanus XUMAYECKUX PEaKLUil 10 pa3IM4YHbIM MPH3HAKaM (110 YMCIY M COCTaBy YYacTBYIOUIMX B PEaKIMH BELIECTB, IO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTeleHen
OKHCJICHHSA XUMHYCCKHX 3JICMCHTOB, 1O O6paTI/IMOCTI/I, 10 y4acCTHIO KaTanmaTopa). DK30- U OHAOTECPMUICCKUEC PEAKIIUN, TCPMOXUMUYECCKUC YPABHCHUS.

[onsiTve 0 ckopocTH XMMHUUecKod peakiuu. [ToHsTHEe 00 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakuusx. [IOHSITHE O TOMOTEHHBIX M T€TEPOreHHBIX peakiusx. [loHsaTHe o
XUMHUYECKOM PAaBHOBCCUU. q)aKTOpI)I, BJIMAIOUINE HA CKOPOCTH XHUMHUYECKOM PCaKnH U MOJIOKEHUE XUMUYCCKOTO paBHOBECHS.

OKHCIINTETFHO-BOCCTAHOBUTEIBHBIE PEAKIMK, SJIEKTPOHHBINH OanaHC OKHCINTENbHO-BOCCTAHOBUTENHHON peakiuu. CocTaBieHHE ypaBHEHHH OKHCIHUTENEHO-BOCCTAHOBHUTEIIBHBIX
PEaKLuii C NCIIOJIb30BAHNEM METO/A 3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOTUTHYECKON TUCCOLMALUU. DAEKTPOIUTHI U HEMEKTPoNUThl. KaTnoHsl, aHMOHBL. MeXaHU3M AMCCOLMAIMM BEIECTB C Pa3IMYHBIMH BUAAMU XUMHUYECKOU CBSI3H.
Crenenp qucconuaniy. CHIbHBIE U ClIa0ble 3JEKTPOJIUTHL.

Peakiuu noHHoro ooMeHa. Y CloBUsI MPOTEKaHMs PeaKiiii HOHHOT0 0OMEHa, MOJHBIE U COKpalIEHHbIEe HOHHBIE YpaBHEHUs peakunii. CBOHCTBA KHUCIIOT, OCHOBAaHUH U COJIEH B CBETE
IIPE/ICTaBIICHUI 00 JIEKTPOIMTHIECKON qucconuanuy. KayecTBeHHbIE peakuny Ha HOHBIL. [1oHsTHE O rHApOIH3Ee COoei.

Xumuueckuit IKCnepumenm: 03HAKOMIICHHE C MOJIENISIMH KPHCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIECTB — METAJUIOB M HEMETANIOB (TpadTa U ainMasa), CIOKHBIX BELIeCTB
(xmopuma HATPHA); HUCCIIEOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakIi OT BO3ACHCTBHS pa3IMYHBIX (GaKTOPOB; HCCIEIOBAHUE HIIEKTP ONIPOBOAHOCTH PAacTBOPOB BEIIECTB, IIpoIecca
JTUCCOIMAIIMN KHCIIOT, mesioueil n cojiei (BO3MOXKHO HCIOJB30BaHHE BHCOMATEPHANIOB); IPOBEICHHUE OIBITOB, WIUTIOCTPUPYIOMINX IMPHU3HAKH MPOTEKAaHUS pEeakIi HOHHOTOo oOMeHa
(oOpa3oBaHne ocajaka, BBIJENEHHE Ta3a, OOpa30BaHME BOJBI); OIBITOB, WIIIIOCTPUPYIOMUX MPUMEPHl OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX pEaKUuil (TOpEeHHE, Peakiuu pPas3IoKeHHS,
COC}II/IHGHI/IS{); pacnno3HaBaHUEC HEOPTraHUYCCKHUX BEHICCTB C TIOMOMIIBIO KAYCCTBECHHBIX peakunﬁ Ha MOHBI, PEHICHUC DKCIICPUMEHTAJIBHBIX 3aj/1a4.

HemeTannsl U HX COeIUHECHHA



OO0mass xapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE CTENeHU OKUcieHus. CTpoeHuwe M (U3HYECKHE CBOHCTBA MPOCTHIX BEHIECTB — TaJIOTEHOB.
XMMHYECKHe CBOICTBA Ha IPUMEpe XJiopa (B3aMMOAEHCTBUE C METaIaMH, HEMETaIaMy, IenodaMu). Xnoposoxopon. ConsHas KUCIOTa, XMMUUYECKHE CBOWCTBA, MOIYYEHHE, IPUMEHEHHE.
JelicTBue XJ10pa U XJIOPOBOAOPOJa Ha OpraHu3M uejoBeka. BaxkHele XIopuapl U UX HaXOKIEHUE B TIPUPOJE.

O6mas xapakTepucTuka 31eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHHS.

Crpoenue u (u3MuecKue CBOWCTBA MPOCTBIX BELIECTB — KHUCIOPOJA M CEpbl. AJIOTPOIHBIE MOJU(UKALMKM KHCIOpoJa M cepbl. XMMHUECKHE CBOWCTBa cepbl. CepoBomopof,
CTpoeHHe, PU3NYEeCKUe U XUMHUUeCcKHe CBOHCTBA. OKCHABI Cephbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIoB. CepHas KUCIoTa, (PU3MYecKre M XUMHUUYECKHe CBOMCTBA (00IIMe KaK NpeICTaBUTEs
KJlacca KUCJIOT U crenuduyeckue). XMMHUYECKHE PEaKlny, JIeKallie B OCHOBE MPOMBIIIIEHHOTO CIOC00a MOy4eHHs cepHOH KUCIoThl. [Ipumenenue. Conu cepHON KHCIIOTHI, KaYeCTBEHHAs
peakuus Ha cynbgar-uoH. HaxoxneHue cepbl 1 e€ coeqUHEHUH B IPHPOe. XMMUYECKOE 3arpsi3HEHHE OKPYIKAIOIIEH cpelibl COSTMHEHUSIMU Cephl (KUCIIOTHBIE IO/, 3arpsI3HEHUE BO3AyXa U
BO/I0EMOB), CLIOCOOBI €ro NMpeOoTBPAICHHUS.

OO1mas xapakTepucTHKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbBIE CTEIICHN OKUCIICHUSI.

A30T, pacmpocTpaHeHHE B IpUpone, (PU3MUECKHE M XMMHUYecKHe cBoiicTBa. KpyroBopor azora B mpupome. AMMHAaK, ero (GU3WYecKHe W XUMHYECKHE CBOWCTBA, TONYyYCHHE U
npumeHerne. Conu aMMOHUS, MX (DU3MYECKHE M XMMHYECKHE CBOWCTBA, NMpHMeHeHHWE. KadecTBeHHas peakuus Ha HMOHBI aMMOHHMSA. A30THas KHCIOTa, €€ moiydeHue, (usndeckue u
XMMHYECKHE CBOWCTBA (0OIIME Kak MPEICTaBUTENS Kiacca KHUCIOT M crenuduydeckue). Vcnone30BaHue HATPATOB M COJEH aMMOHHMS B KauyecTBE MHMHEPAIbHBIX yNOOpeHHH. XHMHUYECKOe
3arpsisHEHUE OKPYXKAIOIIEH Cpelbl COSANHEHNIMH a30Ta (KUCIOTHBIE TOKAH, 3arpsA3HEHNE BO3/1yXa, TIOUBEI M BOJOEMOB).

®ochop, amrorpormHble Momudukanuu ¢pochopa, pusmueckue m xuMmmdeckme cBoiictBa. Oxcun ¢ochopa(V) u ¢dochopHas kucimora, PU3UIECKHE W XUMHUYCCKHE CBOMCTBA,
noxydenne. Vcrons3oBanue GocdaroB B KauecTBE MUHEPATbHBIX YI00pEHHH.

O611ast xapakTepucTHKa 31eMeHTOB [V A-rpynnel. OcOGEHHOCTH CTPOESHUS aTOMOB, XapaKTEpHbIE CTETICHH OKUCICHUS.

VYriaepoa, annoTporHble MOAX(UKALINY, PAaCIPOCTPaHEHUE B MPHUPOe, GU3MUECKHE U XMMUYECKHe cBoiicTBa. Ancopbuus. KpyroBopor yriepona B npupoje. OKCHIBI yriepona, ux
¢du3nyYeckue ¥ XUMHYECKUE CBOMCTBA, ISHCTBIE HA )KUBbIE OPraHU3MBI, MOJYUYEHHE U IPUMEHEHHE. DKOJIOTHUecKHe Mpo0ieMsl, CBsi3aHHble ¢ okcunoM yriepona(IV); rumoresa riodansHoro
MOTEIJICHUsI KIIMMAaTa; apHUKOBBIA A QeKT. YrojpHas KUCIO0Ta U e€ COJH, X (PU3NUECKHe U XMMHUYECKHEe CBOMCTBA, MIOJIydeHUE U MpuMeHeHrne. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.
Hcnonp3oBanue Kap60HaTOB B 6I>ITy, MEOUIHWHE, TPOMBINUICHHOCTHU U CEJILCKOM XO3SMCTBE.

[lepBoHauanpHBIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAK O COCOMHEHMAX yriepona (MeTaH, 3TaH, dTWJIEH, alleTWICH, ATAHOJ, TJIMIEPHH, YKCycHas Kuciorta). X cocraB m
XuMHudeckoe crpoeHue. IloHsTHE O OHMOJIOTMYECKHM Ba)KHBIX BEIIECTBAX: >KMpax, OellkaX, yrieBojax — M HMX pOJM B XM3HU YeJlOBEeKa. MaTepHalbHOE €AWHCTBO OPraHMYECKHX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemnwuid, ero ¢pusndeckne 1 XMMHUECKHE CBOWCTBA, MOdydeHHne u npumenenne. CoeuHeHns: KpeMHus B npupoje. O6mue npeacrasineHus o6 okcune kpemuusa(IV) u xpemaneBoi
kucyore. CHIMKATBI, UX HCIIOJIB30BaHUE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BajkHelIne cTpoWTenbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [IpobmeMsr
0€3011aCHOT0 UCTIONIb30BAaHMS CTPOUTEIILHBIX MaTEePHAJIOB B IOBCEIHEBHOM )KU3HHU.

Xumuueckuii Ikcnepumenm: v3ydeHue oOpaslloB HEOPTAHWYECKUX BEHIECTB, CBOMCTB COJSTHOW KHCIOTHI, MPOBE/IEHUE KAUYEeCTBEHHBIX PEAKIUi Ha XJIOPWUA-HOHBI U HAOJIOJCHHE
NPU3HAKOB MX MPOTEKaHHsS; OIBIThI, OTpaXkaloliue (pU3NYecKue W XUMHUYECKHUE CBOWCTBA TaJIOTEHOB M MX COCAMHEHHH (BO3MOXXHO HCIOJb30BaHME BHICOMATEPHANIOB); O3HAKOMIICHHE C
obOpasnamMu XJ0puA0B (TaIOTEHUIO0B); 03HAKOMIIEHHE C 00pa3IamMu cepbl U €€ COeTUHEHUSIMH (BO3MOKHO UCTIONB30BAaHUE BUIEOMATEPUANIOB); HAOMOIeHHe mpoiiecca OOyTIMBAHUS caxapa Mo
JieficTBHEM KOHIIEHTPUPOBAHHON CEpHON KHCIIOTHI; M3yUYEHHE XUMHUYECKHX CBOMCTB pa30aBICHHOM CEpHOI KHCIIOTHI, IPOBEJCHUE KAaYeCTBEHHON peakuuu Ha cynb(aT-woH U HaOJIro/eHHe
npu3Haka e€ NPOTeKaHusl; O3HAKOMJIEHHE ¢ (PM3MYECKUMH CBOWCTBaMU a30Ta, (ochopa U UX COeIMHEHUH (BO3MOXKHO UCIIOIb30BaHKHE BUIEOMATEepHalioB), oOpa3laMu a30THBIX U (HOCHOPHBIX
ynoOpeHuit; mosydeHue, codupaHue, pacro3HaBaHHe W U3y4YEeHHE CBOWCTB aMMMaka; IPOBEJCHHE KAYeCTBEHHBIX PEaKlUWil Ha MOH aMMOHHA U (ocharT-HOH M M3ydeHHE MPHU3HAKOB HMX
NIPOTEKaHMsl, B3aMMOAEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MeNbl0 (BO3MOXKHO HCIIOJIBb30BaHHE BHEOMATEPHAIOB); U3y4eHHE MOAENEH KPHCTAJUIMUECKHX PEemETOK anMasa,
rpadura, QyinepeHa; 03HaKOMIIEHHE C MPOIECCOM aACcOpPOIMU PACTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOWCTBOM NPOTHBOTrasa; NOJIydeHHe, coOMpaHue, paclio3HaBaHUE U
N3y4eHUE CBOWCTB YIJIEKHUCIIOTO I'a3a; NPOBEJCHUE Ka4eCTBEHHBIX PeaKIiii Ha KapOOHAT- M CHIIMKAaT-HOHbI M M3y4YeHHEe NIPU3HAKOB UX NPOTEKaHMUs; O3HAKOMIJIEHHE C POIYKIMEH CHIMKATHOM
MPOMBIIIIEHHOCTH; PEIIEHUE SKCIEPUMEHTANBHBIX 33/1a4 110 TeMe «Ba)kHelne HeMeTauIbl U UX COSAUHEHHSY.

MeTaJuIbl M HX COCAMHCHHUS

OO1mas xapakTeprCcTHKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUM MX IOJIOXeHUs B [lepnoanyeckoil cucreme xumuueckux 3iaementoB /I, V. MeHzeneeBa u cTpoeHUs
atoMoB. CTpoeHre MeTaiuIoB. MeTauindeckas CBsI3b M METAUIMUECKasi KPUCTAJUTNYECKash peméTka. DISKTPOXUMHUYECKHHA P HAPsHKCHUH MeTautoB. OU3nyecKre U XMMHUIECKHE CBOHCTBA
MeTaiutoB. OOmme crmocoObl MOTydeHUsT MeTauoB. [IoHSITHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIutaBhl (cTanb, YyTryH, AIOPATIOMHHHNA, OPOH3a) M UX
IIpUMEHEHNE B OBITY W IPOMBIIIIIEHHOCTH.

[[lenounble MeTaiIbL: OJI0KEHKE B Ileproanueckoil cucreme xumuueckux 3semeHTos /1. Y. Menaeneesa; cTpoeHre UX aTOMOB; HaX0X/I€HHE B Ipupojae. PU3HUECKUEe U XUMUUECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U THIPOKCHIBI HATPHA U Kaius. [IpuMeHeHNe MEeT0OYHbIX METAIIOB M X COCIUHEHHH.



[IlenoyHo3eMenbHBIE METAJUIBI MarHuil W Kajdblui: mosioxkeHue B [lepuonnyeckoi cucteme xmmuueckux snemeHToB JI. M. MenneneeBa; CTpoeHHE WX aTOMOB; HAXOXKJICHHUE B
npupoze. Pu3ndecKre 1 XUMIYECKUE CBOMCTBA MarHIS M KaNbIus. BakHee coeqmaeHNs KabIist (OKCH, THIPOKCHU, o). JKECTKOCTh BOIBI M CITOCOOEI €€ YCTpaHCHHSI.

AmoMuHui: nosoxxenue B Ilepuognueckoit cucreMe xuMmuueckux snemMeHToB [[. 1. MenaeneeBa; cTpoeHue atoMa; HaxoxAeHue B npupone. Gusndeckre 1 XMMHYECKHE CBOICTBA
afoMHUHUS. AM(pOTEpHBIE CBOWCTBA OKCHIA M THAPOKCHIA ATFOMUHISL.

XKenezo: nonoxenue B Ilepuoamueckoit cucreme xumudeckux siemeHToB Jl. . MeHneneeBa; cTpoeHHe aroma; HaxokIeHue B mpupone. Pundeckue M XUMUUYECKUE CBOMCTBA
xene3a. Okcuapl, rugpokcuasl u conu xenesa(Il) u sxenesa(Ill), ux cocras, cBONHCTBA U MOTy4EHHE.

Xumuueckuii Ixcnepumenm: O3HAKOMJICHHE C 0OpaslaMH METAJUIOB M CIUIABOB, WX (U3WYCCKHMHU CBOWCTBAMHM; H3YYCHHUE PE3yJIbTATOB KOPPO3UH METAIUIOB (BO3MOXKHO
UCTIOJIb30BaHUE BUACOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHIA KaJbIMs M HATPUs C BOJOW (BO3MOXXHO HCIIOJIb30BAaHHE BHIICOMATCPUANIOB); MCCICIOBAHUEC CBOMCTB JKECTKOU
BOJIBI; TpoOIiecca TOPEHUs Keje3a B KUCIopoe (BO3MOXHO HCMOJIb30BAaHUE BHJICOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS! KAYECTBEHHBIX PEaKIMii HAa HOHBI (MarHus, KaJbLUs, aJlOMUHUSA,
nuHKa, sxenes3a(ll) u sxenesa(lll), memu(Il)); HaOroAeHUE U OMHMCAHKHE TPOIECCOB OKPAIMBAHKS TUIAMCHH HOHAMH HATpPUs, KaJUs U KaabIHs (BO3MOXKHO HCIIOJIL30BAaHUE BHICOMATCPUAIIOB);
HCCcliefoBaHue aM(POTEPHBIX CBOCTB THAPOKCHIA AIFIOMIHAS M THAPOKCHAA ITMHKA; PEIICHHE YKCIIEPIMEHTATBHBIX 3a1a4 10 TeMe «BaykHewIie MeTauIbl M UX COCTMHEHUS.

XuMus M OKpy:KaoIas cpeaa

BemectBa m MaTepuanbl B IMOBCETHEBHOHM JKM3HH UYeENOBeKa. be3omacHoe HCIONB30BaHME BEIISCTB M XMUMUYECKHX peakiuid B ObITy. [lepBas mMOMOIIb MPH XMMHUYECKHX OXKOTaX
1 OTPaBJICHUAX. XUMHUYECKOE 3aTrPsA3HEHHE OKPYKAroOIeH cpensl (TpeebHas JonycTuMas KorneHTpanus BemectB — [1JIK). Ponb xumun B pemeHnn 3K0JI0THISCKIX IPOOIIEM.

Xumuueckuii IKcnepumenm: N3ydcHre 00pasioB MaTEepHAIIOB (CTEKIIO, CIUIAaBBI METAJUIOB, TOJMMEPHEIC MAaTCPHAIIBI).

MexnpeaMeTHbIe CBA3U

Peanmauym MC)KHpeZ[MeTHI)IX CBH3eﬁ HpI/I I/ISy‘-IeHI/II/I XUMHHU B 9 KJ1acce OCyIlICCTBJ'DIeTCSI qepe3 HCIIOJIB30BAHUEC KakK O6HII/IX eCTeCTBeHHO-Hay‘IHbIX HOHHTHﬁ, TaKk " HOHXTHﬁ,
ABIAKOIIUXCA CUCTCMHBIMU IJISI OTACIIBHBIX l'[pe)lMeTOB eCTeCTBeHHO-HaquOFO OUKJIIA. Peanmaumﬂ Me)KHpe[[MeTHI)IX CBXSCﬁ HpI/I I/I3y‘IeHI/II/I XUMHUHU B 9 KJ1acce OCyH_IeCTBJ'IHeTCH qepe3
HCIIOJIb30BAHUEC KAaK O6HII/IX eCTeCTBeHHO-Hay‘IHI:IX HOHXTHﬁ, TakK U HOHHTHﬁ, SABJIAKOIINUXCA CUCTCMHBIMU OJI OTACJIBHBIX Hpe)lMeTOB eCTeCTBeHHO-Hay‘-IHOFO IHKIJIA.

OO1111e eCTeCTBCHHO-HAYYHbBIC MOHATHSA: HAYYHBIA (aKT, TUIOTE3a, 3aKOH, TCOPHs, aHAIM3, CHHTE3, KIacCHU(UKAIUs, IEPUOTUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT, MOJICITUPOBAHNE,
n3MepeHne, MOJeb, sIBICHUE, TAPHUKOBBIH 3P (EeKT, TEXHOIOTUsI, MaTepHaJIbL.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaAMOAaKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUI 3apsl, IPOBO HUKHU, TOJIYIPOBOIHUKH, TUIIEKTPUKH,
(OTO3TIEMEHT, BEIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, PACTBOP, PACTBOPHUMOCTD, KPUCTAJUIMIECKAsT PEIIETKA, CIUIABBI, (PH3MUECKIE BEIMIHHBI, CIUHHUIBI H3MEPEHHUS,
KOCMUYECKOE MIPOCTPAHCTBO, IJIAHETHI, 3BE3/bI, CONHILIE.

Buonorus: porocunTes, gpxanue, dbunocdepa, IKOCUCTEMa, MHHEPAIBHEIE yI0OPSHHS, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATCIILHBIC BEIICCTBA.

T'eorpadus: atmocdepa, runpocdepa, MHHEPAIBI, TOPHBIC TOPOIBI, MTOJIE3HBIC HCKOMIAeMEBIE, TOIUTHBO, BOJHBIC PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJJMETA «XUMMHAS»

IleneBble OpUEHTHPBI Pe3yJIbTATOB BOcIMTaHus Ha ypoBHe O0O0:

HanpaBneHnﬂ BOCIIHTAHUSA

IlesieBble OPHEHTHPBHI

1.I'paxxnaHCKO-TIaTPUOTHYECKOE
BOCITUTaHUE

1.1.3Harommii ¥ TOOSIIHIA CBOIO MaTyl0 POJUHY, CBOW Kpail, MMEIOIHiA peacTaBienue o Poqune - Poccun, ee Tepputopun,
PaCHOJIOKEHUH;

1.2.co3Haronuii MpUHAIEKHOCTH K CBOEMY HapOIy M K OOIIHOCTH TpaxkaaH Poccum, MposSBISIONINA yBaXKEHHE K CBOEMY U APYTUM
HapoJaM;

1.3.MOHUMAIOIINI CBOIO COMPUYACTHOCTH K MPOIIOMY, HACTOSILEMY U OyAyIeMy poIHOro Kpas, cBoeit Pomunsl - Poccun,
Poccuiickoro rocynapctsa;

1.4.mornMaromuii 3Ha4eHNE TPAKJAHCKIX CHMBOJIOB (TOCYIapCcTBEHHAs cMMBOJIMKa Poccum, cBoero pernona), mpa3gHUKOB, MECT
MIOYUTAHUS TEPOEB U 3aIIUTHUKOB OTeuecTBa, MPOSIBIIAIONINI K HUIM yBa)KEHUE;

1.5.HMCIOHIPII>1 NEpBOHAYAJIBHBIC MMPEACTABJICHUA O IIpaBaX U OTBETCTBCHHOCTH YCIIOBCKA B O6HleCTBe, Tpa’)KaAaHCKHUX IIpaBax U
00513aHHOCTSX;

1.6.mpuHNMArOIINH yJacTre B )KU3HH Kilacca, 00Ieoopa3oBaTebHOM OPraHU3alllH, B IOCTYITHOM 110 BO3PACTy COMAIHHO
3HAYMMOM JIeATEIbHOCTH.

2.JlyXOBHO-HpaBCTBEHHOE
BOCTIUTaHUE

2.1.yBaxkaromuii 1yXOBHO-HPaBCTBEHHYIO KYJIBTYPY CBOEH CEMbH, CBOCTO HapOia, CEMEHHBIC ICHHOCTHU C YIETOM HAIlMOHAILHOM,
PEAUTHO3HON PUHATICKHOCTH;

2.2.CO3HAIOMUN IIEHHOCTh KKI0N YeTOBEUECKOM KU3HU, TPU3HAIOIIUNA WHIUBUYaTFHOCTh H TOCTOMHCTBO KaXKIOTO YEIOBEKA;
2.3.100poskenaTeNbHbBIN, TPOSBISIONIUN COTIEpEKUBAHUE, TOTOBHOCTh OKa3bIBATh MIOMOIIIb, BRIPAKAIOIINMA HEMTPUSATHE TIOBEICHHUS,
MIPUYUHSIONIETO (PU3HUECKU 1 MOPATBHBIN Bpel IPYTHM JEOISIM, YBAXKAIOIIMHA CTAPIINX;

2.4 . ymerouui OLIEHUBATh NOCTYNKHU C O3UIUU UX COOTBETCTBHSI HDABCTBEHHBIM HOPMaM, OCO3HAIOLIUN OTBETCTBEHHOCTh 332 CBOU
MOCTYIIKH.

2.5.Baferonuii MpeICTaBICHUSIMU O MHOT000pa3uH SI3BIKOBOTO ¥ KYJIBTYPHOTO MpocTpancTBa Poccnn, nmeromuit
MepBOHAYAIIFHBIE HABBIKH OOIICHHUS C JIFOJIEMU Pa3HBIX HAPOIOB, BEPOHUCIIOBETAHUH.

2.6.CO3HAIOMNN HPABCTBEHHYIO M 3CTETUYECKYIO IIEHHOCTH JINTEPATYPHI, POTHOTO S3BIKA, PYCCKOTO S3bIKA, IPOSBIIIONINI HHTEPEC
K YTEHHIO.

3. OcTeTHYECKOE BOCIUTAHUE

3.1.cnoco0HbII BOCIPUHUMATD U YyBCTBOBATh MIPEKPACHOE B OBITY, IPUPOJE, HICKYCCTBE, TBOPUECTBE JIFO/ICH;
3.2.1pOsABIAIOIIMM UHTEPEC U YBAXKEHUE K OTEUECTBEHHON U MUPOBOM XyA0KECTBEHHOH KYIbTYpE;
3.3.mposIBISAIONINI CTpeMJIEHHE K CaMOBBIPAKEHHUIO B PAa3HBIX BUAAX XYI0’KECTBEHHOMN eATEIHbHOCTH, HCKYCCTBE.

4 .duznveckoe BOCIMTAHUE,
(hopMupOBaHUE KYIbTYPHI
3I0POBBS 1 SMOITUOHAITBHOTO
Onaromomy4ust

4.1.0epexHO OTHOCAIIMICS K (PU3HMUSCKOMY 370POBBIO, COOTFOIAONTNI OCHOBHBIC ITPaBHIa 3JJ0POBOT0 M OE30MaCHOTO ISl ce0sl 1
JIPYTHX JIFOJIeH 00pa3a )KU3HH, B TOM YHCIEe B MH()OPMAITMOHHOM CPE/IE;

4.2 Bajeronuii OCHOBHBIMU HaBBIKAMHM JTMYHOM U OOIIECTBEHHON I'MI'MEHBI, 0€30IMaCHOTO MOBEACHUS B OBITY, MPUPOJIE, OOIIECTBE;
4.3.0pMEHTUPOBAHHBIN Ha (PU3NUECKOE PA3BUTHE C YUETOM BO3MOXKHOCTEH 3/I0POBbS, 3aHATUS (QU3KYIBTYPOH U CIIOPTOM;
4.4.co3HAOMUHI 1 TPUHUMAIOIINI CBOIO TIOJIOBYIO PUHAIIEKHOCTh, COOTBETCTBYIOIIHE €l IICHXO(H3NUECKre U MTOBEACHUECKUE
0COOCHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe BocriuTanue

5.1.co3Haromuii IEHHOCTh TPY/A B )KU3HU YEJIOBEKA, CEMbH, OOIIECTRA;

5.2.MpOSIBIISIIONIAN YBaXKEHUE K TPYLY, JIIOJIIM Tpyaa, OepexKHOe OTHOIIEHHE K pe3yJibTaTaM TPyJia, OTBETCTBEHHOE TTOTpeOIeHNE;
5.3.mpoSBIIAIOLINNA UHTEPEC K Pa3HbIM MPOECcCUsiM;

5.4.y4acTByIOINN B Pa3IMYHBIX BUJAX JOCTYITHOTO IO BO3PACTY TPYJa, TPYJOBOH NEATEIHHOCTH.

6.9K0IOrHYeCcKO€e BOCIIUTAHUE

6.1 .MOHNMAIOIKH IIEHHOCTH MPUPOJIBI, 3aBUCHMOCTD KU3HH JIIOJIEH OT MPUPOJbI, BIUSIHIE JIOACH Ha IPUPOAY, OKPYKAIOMIIYIO




cpeny;

JKHMBBIM CYIICCTBAM,

6.3.Bmpa>i<a}0mm71 TOTOBHOCTH B CBOCH ACATCIBHOCTH MMPUACPKUBATHCA S3KOJIOTMYCCKUX HOPM.

6.2.TIpOSBIIAIONINIA JTI000BE M OepeKHOE OTHOIIECHUE K TIPUPOJIE, HETIPUATHE TSHCTBHMA, TPHHOCIIINX BPEX MPUPOIE, OCOOCHHO

7.1leHHOCTH HAyYHOTO TIO3HAHUS

YBaXXCHUEC K HAYUYHBIM 3HAHHUAM, HAYKEC,

TYMaHHUTapHON 00JIacTsX 3HAHUSL.

7.1 .BLIpa)Ka}OH_IHﬁ IIO3HABATCJIIbHBIC HHTCPECHI, aKTUBHOCTD, M0003HATEILHOCTh H CAMOCTOSTEIIBHOCTh B IIO3HAHUH, UHTECPEC U

7.2.00na1ar01Ki IepBOHAYAIEHBIMHE MTPEICTABICHUSMU O IPUPOIHBIX U COLMANBHBIX 00BEKTaX, MHOr000pa3uu 0OBEKTOB H
SIBIICHUH TIPUPOJIBI, CBSI3M JKUBOU U HEXKMBOUM MPUPOJIBI, O HAyKE, HAYIHOM 3HAHUU;
7.3.AMerotuii IepBOHaYAIbHBIE HABBIKM HAOIOIEHUH, CHCTEMAaTHU3alli! M OCMBICIICHUS OIIBITa B €CTECTBEHHO-HAYYHOU U

Ne Ilepeyens TeM, IUIAHUPYEMBIX JJIsI 0CBOEHHS 00YYAIIIMMHCS KoauuecTBo Hcnosn3yemble LlesieBbIe OPHEHTHPBI
n/n aKaJeMHYEeCKHX YaCoB, 3JIeKTPOHHBIE YUEOHO- pPe3yJabTaTOB BOCIIUTAHUS
OTBOAMMBIX Ha OCBOEHHE METOAMYECKHX
KAXK/A0H TeMbl MaTepuaJbl
8 KJIACC
1 Paspea 1. llepBoHayanbHble XUMUYECKUE NIOHATUS 20 bubmamnorexa [JOK
https://m.edsoo.ru/7f41837¢
1.1 Tema 1. Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U MPAKTUIECKOH 5 POIII (ypox 1,2) 6.1,6.2,6.3,7.1,7.2,7.3
JIEATENLHOCTH YEIOBEKA
1.2 Tewma 2. BerecTBa 1 XUMHYECKHE PEaKITIH 15 PO (ypoxk 3-7) 7.1,7.2,7.3
2 Paspnen 2. BakHelilue npeacraBuTe/ 1M HEOPraHMYeCKUX BelleCTB 30 bubarorexa [TOK
https://m.edsoo.ru/7f41837¢
2.1 Tema 1. Bo3ayx. Kucnopon. [lonsrue 06 okcugax 6 PO (ypok 11-14) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tewma 2. Bomopon. [ToHSTHE 0 KUCIIOTaX U COJISIX 8 PO (ypok 8-10,13) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.3 Tewma 3. Bona. PactBopsl. [loHsiTHE 00 OCHOBaHHAX 5 POIII (ypok 14) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.4 Tewma 4. OCHOBHBIE KJIACCHI HEOPTAHWIECKUX COCTUHCHUHN 11 P3O (ypoxk 15-24) 7.1,7.2,7.3
3 Pasnen 3. llepuoauyeckuii 3axoH u [lepuoanyeckas cucreMa XuMHYEeCKUX 18 bubarorexa [TOK
snementos JI. U. MenaeneeBa. Ctpoenne aToM0OB. XMMHYECKAs CBSI3b. https://m.edsoo.ru/7f41837c
OKHCINTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIHH
3.1 | Tema 1. [lepuoanueckwuii 3axoH u [lepronuueckas cucteMa XMMHUYECKUX 7 PBUI (ypok 25-28) 71,7273
anemenToB /. 1. MengeneeBa. CTpoeHne aTomMa
3.2 | Tema 2. Xumunueckas CBsizb. OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIC PEAKIHH 11 PBII (ypoxk 29-30) 71,7273
Hroro: 68 yacos
9 KJIACC
1 Pa3gen 1. BeujecTBo U XUMHUYeCKHE PeaKIUH 17 Bubmmorexa IIOK
https://m.edsoo.ru/7f41a636
1.1 | IloBTOopenue u yriry0ieHne 3HAHWH OCHOBHBIX pa3/ielioB Kypca 8 Kimacca 5 71,7273
1.2 Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKINn 4 PO (ypoxk 1-4) 7.1,7.2,7.3
1.3 | Tema 2. DuekTpoauTHYECKas TUcconnanusi. XMMUYECKHe PEeaKIMi B PaCTBOPax 8 POII (ypox 5-9) 71,7273
2 Pa3nen 2. Hemerasyibl 4 MX COeIMHEHUS 25 Bbubnuoreka [IOK 71,7273

https://m.edsoo.ru/7f41a636
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2.1 Tema 3. O0miast XxapaKTepUCTHKA XMMUIECKHUX 31eMeHTOB VIIA-rpynmsl. I'agoreHs: 4 POIII (ypox 10) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
2.2 Tema 4. O0mrast xapaKTepuUCTHKA XUMHUIECKUX eMeHToB VIA-rpynmsl. Cepa u eé 6 PBII (ypoxk 11-13) 414.2,6.1,6.2,6.3,7.1,7.2,7.3
COCTMHEHUS
2.3 Tema 5. O0mast xapakTepUCTHKA XUMUYECKHUX IEMEHTOB VA-Tpymmbl. A30T, 7 PBII (ypok 14-16) 414.2,61,6.2,6.3,7.1,7.2,7.3
¢dochop n ux coenuHEHNS
2.4 Tema 6. O0mast XapaKTepUCTHKA XUMAYIECKHX 1eMeHToB [VA-Tpymmnsl. Yriepos u 8 PBII (ypok 17-21; 28-29) 414.2,61,6.2,6.3,7.1,7.2,7.3
KPEMHHH M UX COCTUHECHUS
3 Paszgen 3. Meraajabl M HX COeIMHEHUSA 20 Bbubnnorexa [JOK
https://m.edsoo.ru/7f41a636
3.1 Tema 7. OOmme cBOMCTBA METAIUIOB 4 POIII (ypoxk 22) 6.1,6.2,6.3,7.1,7.2,7.3
3.2 Tema 8. Baxueiilne MeTabl 1 X COEIUHEHUS 16 PBII (ypoxk 23-27) 6.1,6.2,6.3,7.1,7.2,7.3
4 Paszpnen 4. Xumus u okpy:xamouas cpega 4 bubnmnorexa [JOK
https://m.edsoo.ru/7f41a636
4.1 Tema 9. BemectBa u MaTepuaibl B )KH3HU YEIOBEKa 4 POUI (ypoxk 14 B 10 k1, 414.2,6.1,6.2,6.3,7.1,7.2,7.3
ypok 18 B 11 x11.)
Hroro: 66 yacoB
IOYPOYHOE IIVIAHUPOBAHUE
8 KUIIACC
Ne Tema ypoka Copep:xaHue IIpakTHyeckue padoThl
n/m (c HCIOJIb30BAaHHEM 000OPYIOBAHNS IEHTPA
€CTeCTBEHHO-HAYYHOI M TeXHOJIO0TnYeCcKOu
HanpasJjieHHOcTel «Touka pocray
Pa3znen 1. TllepBonauaibHbie xumuueckue noustus (20 yacos)
Tema 1. Xumusn — saxcuas 001acmop ecmecmeo3HaHUs U RPAKMUYECKol deasmensHocmu uenoseka (5 uacos)
1 [penmer xumun. Pors xumun B xm3Hn | [Ipeamer xumun. Pors Xumud B )KU3HM YeJI0BeKa. XUMUS B CHCTEME HAYK.
YenoBeKa Tena u BemecTBa. OU3HMUECKUE CBOICTBA BEIIECTB. ATperaTHOE COCTOSHHE
2 MeToapl H3y4eHUs] XUMHIH BeriecTB. [loHATHE 0 MEeTOIaX TTO3HAHUS B XUMHU. XHMHUS B CHCTEME HayK.
3 ArperaTHBIC COCTOSIHHS BEIIECCTB Yuctele BemecTa U cMecH. CIIOCOOBI pa3eneHus CMECEH. Wzydenue u onmucanne QU3MIECKUX CBOUCTB 00pa3IoB
HEOPTaHMYECKUX BEIICCTB
4 [IpakTukym 3HaKOMCTBO C XUMUYECKOU MMOCYI0H, C IpaBUIaMHU
paboThI B 1abopaTtopuu 1 puéMaMu 0OpaIeHHS C
71a00paTOPHBIM 000pyIOBAaHHEM
5 dusnueckue BICHUS — OCHOBA W3zydenue cioco0OOB pa3zieieHus cMeceit (C IMOMOIIIBIO
pa3acicHusa cMecell B XUMUU MAar’Hmra, q)PIHBTpOBaHI/Ie, BbIITApUBAHUC, TUCTUIIIIALINA,
xpomarorpadus), IpOBEICHNE OYNCTKH ITOBAPEHHOMN
COIHI
Tema 2. Bewyecmea u xumuueckue peaxyuu (15 uacog)
6 ATOMHO-MOJIEKYJISIPHOE YYEHHUE. ATOMBI U MOJIEKYIIBL. XUMHYECKHE 31eMeHThl. CHMBOIIBI XHUMHUYECKUX Co3znanne Mozesnei MoJIeKy (IIapOCTePKHEBHIX )
XUMHUYCCKUE DIIEMEHTHI as1eMeHTOB. [IpOCThIC U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE
7 3HaKW XUMHYECKUX DJIEMEHTOB YYEHHUE.
8 IMepuoauyeckas TabuIa Xumuueckas popmyia. BareHTHOCT aTOMOB XUMUYECKUX DIICMEHTOB.

J.N.Menneneena

3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeIbHAs aTOMHAas Macca.



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

XuMUIeCKue GOPMYJTBI

OTHOCUTEIbHAS MOJICKYJIApHas Macca. MaccoBast 70151 XHMAYECKOTO

10 BanentHocTh 3JIEMEHTA B COCTUHEHUH.
11 XHMHUYECKAE PEAKITUH Om3nUecKue U XUMUIECKUE SBICHIA. XUMHUYICCKas peakus 1 e€ MpU3HAKH.
12 XuMuueckue peaxyn 3akoH COXpaHCHHUS MACChI BEIICCTB. XUAMHUYECKHUE YpaBHCHMS.
13 XHUMHUECKHE YPABHEHHUS Knaccngukamnmst XUMHIECKUX peakiuii (COeTNHEHHs, Pa3I0KECHNU,
14 XUMIYeCKUe YpaBHEHHS 3aMelleHns, 0OMCHa).
15 THUnB XUMHYECKUX PeaKIi
16 THUnB XUMHYECKUX PeaKIi
17 [paxTukym Habmronenune pu3nyeckux (IUTaBIeHHE BOCKa, TassHUAE
Jb/1a, paCTHPAaHKE caxapa B CTYIIKe, KHTICHHE 1
KOHJICHCAIIMS BOJIBI) M XHMUYECKHUX (TOPEHUE CBEYM,
MIpOKANTHBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE
MeJa ¢ KHCIIOTOH) SIBJIICHUI
HaGmonenue u onucanne pe3ylbTaToB NPOBEICHUS
OIIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAaCChI
18 IIpaxkTukym HaGmonenue u onucanne Mpu3HaKoOB MPOTEKAHUS
XUMHUUYECKHX peakinii (pa3siokeHue caxapa,
B3aUMO/JIeHiCTBHE CEpHOI KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuna menu(Il) mpu HarpeBanum,
B3auMo/IeiicTBHE jkene3a ¢ pacTtBopoM conu meau(Il))
19 IToBTOpEHUE
20 Ypok 0000IIeHNS 1 KOHTPOJIS
Pa3znen 2. Baxueiimue npeacrapuresnn Heopranndeckux seurecrs (30 yacos)
Tema 1. Bo3dyx. Kucnopoo. Ilouamue 06 okcudax (6 uacos)
21 Boszayx u ero cocras Bosmyx — cmech ra3oB. CocraB Bo3myxa. Kucimopom — 3neMeHT u mpocToe
22 Kucnopon BelIecTBO. HaxoxmeHue Kucaopoaa B Ipupoe, GU3NISCKUe H XUMUICCKUE
23 HpaKTI/IKyM CBOMCTBA (peaKLII/II/I FOpeHI/ISI). OKCI/II[LI. HpI/IMeHeHI/Ie Kucjaopozaa. CHOCO6LI KauecTBeHHOE onpeaeaeHue CoAeprKaHus KMCIOpoa B
MOJYYCHHUS KUCIIOpOIa B 1a00paTOPHH M MIPOMBIINIIIEHHOCTH. KpyroBopoT BO3IyXE
KHciopoaa B npupoe. O30H — amoTpOnHAas MOTUPHKAIHS KACIOPO/Ia. [Monyuenue, cobMpaHue, Paclo3HABAHUE U U3yUEHUE
TemmoBoit 3¢ ekt XUMIYECKONW peaKIIuH, TS PMOXUMHUYECKUE YPAaBHEHHS, CBOMCTB KHCJIOPOJA
9K30- ¥ SHJ0TEPMHUUECKHE peakui. TOTIMBO: Yroib U METaH. 3arpsi3HeHHE HabmroieHre B3anMOIEHCTBHS BEIECTB C KUCIOPOIOM
BO3ayXa, YCUJICHUC MTAPHUKOBOI'O S(I)CI)eKTa, pa3pyuicHue 030HOBOT'O CJIO4. M YCJIOBHS BOBHMKHOBCHMS U MPEKPAICHUSA TOPCHUS
(moxapa)
24 Oxcuanl O3HakoMIIeHHE ¢ 00pa3liaMu OKCHIOB U OITMCAaHUE UX
CBONCTB
25 OKCHIBI
26 OKCHIBI
Tema 2. Booopoo. Monamue o kucnomax u consax (8 uacog)
27 Bonopon Bonopon — snemenT u npocroe BeulecTBo. HaxoxaeHue Bogopoaa B [Tonydenune, coOupanue, pacro3HaBaHUE W H3yUeHUE
npupoze, GU3NUecKne 1 XUMUIECKHEe CBOHCTBA, IPUMEHEHHUE, CIOCOOBI CBOMCTB BOJOPOa (TOpEeHHe)
nostydeHus. Kucnorsl u comnu. Bsanmoneiicteue Bogopona ¢ okcugom meau(1l)
(BO3MO)KHO HCIOJIb30BaHUE BHACOMATEPHAIIOB)
28 Kuciorst




29 Kucnots
30 Comu
31 Comu
32 Kommaectro BemectBa. MomsipHas MonsipHBIiA 006EM Ta30B. Pacy€Thl o XMMUYIECKUM ypaBHEHHUSM. Habnromenue o6pas3moB BemecTB KOTHYECTBOM | MOJIb
Macca. MomsipHbIit 006EM ra3oB
33 Pac4éTel M0 XUMHUYECKUM YPaBHEHUSIM
34 Ypok 0000IIeHNs 1 KOHTPOJIS
Tema 3. Booa. Pacmeopul. Ilonamue 06 ocnosanuax (5 uacos)
35 Boma. OcHoBanus Om3nyuecKue cBocTBa BOABL. Boma kak pacTBopuTens. PacTBOPHL
36 INpaxktuxym HacpllieHHbIE 1 HEHACBIILEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B B3auMogeiicTBHe BOJIbI ¢ METaIaMH (HATpUEM U
Boze. MaccoBast 10Jisl BELIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJBI. KaJbIeM) (BO3MOXHO HCIIOJIE30BaHHE
OcHoBanust. Poib pacTBOpOB B IPUPOAE U B )KU3HU YenoBeka. KpyroBopor BH/ICOMATEPHAIIOB)
37 PactBOpBL BOJIBI B IPUPOJIE. 3aTPASHEHHUE NPUPOIHBIX BOA. OXpaHa 1 OYMCTKA HccrnenoBanne 0coOEHHOCTEH PacTBOPEHHS BEIIECTB C
NPUPOAHBIX BOM. pa3IMYHON pacTBOPUMOCTBIO
38 MaccoBasi 1oJ1si pacCTBOPEHHOTO
BelleCcTBa
39 IIpaxkTukym [IpuroroBneHue pacTBOPOB C ONpeAeIEHHON MaccOBO
JI0J1e¥l paCTBOPEHHOTO BEIECTBA
Tema 5. Ocnosnuie knaccol Heopzanuueckux coeounenuil (11 uacos)
40 Oxcuppl. XUMHYECKHE CBOWCTBA Kiaccudukanms Heopranndeckux coenunenuit. Oxenapl. Kiaccndukanus
41 Oxcuppl. XUMHYECKHE CBOWCTBA OKCHUJIOB: cojieoOpasyromire (OCHOBHbIE, KHCIOTHBIE, aM(OoTepHbIe) U
42 OcHoBaHMS. XUMHUYECKUE CBOMCTBA HeconieoOpazyomue. Homenknarypa. dusznueckue 1 XuMUYECKUE CBOMCTBA
43 OcuHoBauust. XUMHYECKHE CBOHCTBA okcu1oB. ITonydyeHne okcumos.
44 Kuciiorsl. XuMUYeCKUe CBONCTBA OcHoBanust. Kiaccngukanusi ocCHOBaHHN: MENOYHN U HEPACTBOPHMBIE
45 Kucnorsl. XAMUUECKHE CBOMCTRA ocHoBaHMs. HoMeHkiaTypa ocHOBaHMH. DPU3NUECKHE U XUMHUIECKHE
46 Contt. XAMUIECKHE CBONMCTRA cBoiicTBa ocHOoBaHMM. [ToyueHne ocHOBaHUM.
47 Comnt. XUMUUecKHe CBONCTBA Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. usndeckne n
48 TIpaKTHKyM XUMHYECKHUE CBOMCTBA KUCIOT. Psan akrusHocTH MeTayioB H. H. bekerona. Onpe/ieienne pacTBOpPOB KUCIOT 1 IEN0Hel ¢
Iomy4enre KacIOT. . . . IIOMOIIBIO0 HHIUKATOPOB
Commn. HOMeHIcnavapa cosneil. Pu3nyeckue U XUMHYECKHE CBOMCTBA CONEH. VicerienoBane 06pa3ioB HEOPraHHYECKHX BEIIECTR
Ionysenue coneid. . Pa3THYHBIX KJIACCOB
I'eneTnueckas cBSI3b MEXIY KjlaCCaMH HECOPTAaHUYCCKNUX COCIANHCHUM. Ha6J'IIO,I[eHI/IC U3MEHEHUS OKPACKH MHIUKATOPOB B
pacTBOpax KUCIIOT M IeJIouen
Uzyuenue B3aumoneiicteus okcunaa meau(1l) c
pacTBOPOM CEpHOM KHUCIJIOTHI, KHCIIOT ¢ METAJUIAMH,
peakuuit HelTpanu3auuu
[MonyueHne HepaCTBOPUMBIX OCHOBAHHUH, BHITECHEHHUE
OJTHOTO METaJUIa IPYTHM U3 pacTBOPa COIN
49 IIpakTukym Pemienne sxcnepuMeHTa IbHBIX 33/1a4 110 TEME
«BaxkHelnue Kiaccbl HEOPraHUYECKUX COEIMHEHUI
50 Ypok 000011IeHHUS] U KOHTPOJIS

Paznen 3. Ilepunoauyeckuii 3axoH u [lepuoanyeckas cucremMa xumuueckux 3jiementoB 1. U. MenaesieeBa. Ctpoenne aToMoB. XumMu4eckas cBsi3b. OKHCIUTETbHO-
BOCCTAHOBHTEIbHbIE peaknuu (18 yacos)




Tema 1. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema xumuueckux snemenmos /l. H. Menoeneesa.
Cmpoenue amoma (7 uacos)
51 EctecTBennbie cemeiicTBa XumMmdecknx | [lepBbie MOMBITKY KIaccH(UKAIINHI XUMAIECKUX 1eMeHTOB. [loHsaTHE 0
2eMeHTOB. AM(OTEPHOCTH TPYIIIaX CXOMAHBIX 3JIEMEHTOB (IIIEI0OYHBIC U IEI0YHO3EMENbHBIC METAJIIBL,
52 Otxpertre [leprogmyeckoro 3akoHa raJoreHbl, NHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPBIE 00pa3yroT aM(OoTepHBIC
.M. MenneneeBoIM okcuabl ¥ ruapokcuasl. Ilepuoanueckuil 3akoH. Ilepuonnyeckas cucrema
53 OCHOBHBIE CBEICHHSI O CTPOCHHUHU xumuueckux snemeHToB JI. . MenaeneeBa. Kopotkonepuoanas u
aToMa JutnHHOTNIepuoaHas Gopmbl [lepnoauyeckoil CHCTEMBI XUMHYECKUX
54 CTpoeHwue 3IEKTPOHHBIX 000I0YEK anemeHToB JI. 1. Menneneesa. [lepuoas! u rpynmel. usnyeckuii cMbici
ATOMOB MOPSIAKOBOTO HOMEPA, HOMEPOB MEPHOAA U TPYIIIHI 2JIEMEHTA.
55 Ieproanueckas cucrema xumuueckux | CTpoeHue aromos. CocraB aToMHBIX siiep. M3oTomsl. Dnexrponst. CtpoeHue
snementos J[.1.Menzeneena AJIEKTPOHHBIX 000JI0YEK ATOMOB MEPBIX 20 XUMUYECKUX 3JIEMEHTOB
56 XapaKTepHCTHKA SJIEMEHTA 110 €ro Ieprnonuueckoii cuctemsl 1. . MenneneeBa. XapakTepucTHKa
n0710%eHno B [leproamaeckoii XUMHYECKOTO 3JIEMEHTa I10 ero NojiokeHuto B [leproandeckoii cucteme
cHCTeMe . Y. MenpaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB
XUMHYECKHX 3JIEMEHTOB, METAJUTMUECKUX U HEMETAJUIMIECKUX CBOMCTB IO
rpymmam u nepronam. 3Hadenne [leproamaeckoro 3aKkoHa U
[Nepromuaeckoit CHCTEMBI XUMUYECKUX AIIEMEHTOB ISl Pa3BUTHS HAYKHA U
npaxkTuku. J. . MeHneneeB — y4€HBIN U IpaXkKIaHUH.
57 Ypok 00001IeHUS] U KOHTPOJIS
Tema 2. Xumuueckan ceazv. Okucaiumenvno-¢occmanosumenvhsie peakyuu (11 uacos)
58 Honnast xumuyeckas cBsizb Xumnueckas cBs3b. KoBaneHTHas (MOJIApHAs U HEMOJISPHAs) CBA3b.
59 KoBanenTHast xumudeckast CBsI3b DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.
60 MerTaumdeckas XUMUYECKas CBSI3b Crenenp okuciaeHua. OKHUCINTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
61 XUMU4YecKas CBSI3b IIporecchl okuCIeHUS U BOCCTaHOBIEHHS. OKHUCINUTENN U BOCCTAHOBUTEIH.
62 CreneHb OKHCIICHHUS
63 OKHUCITUTETFHO-BOCCTAHOBUTEIBHBIC
peaxImu
64 OKHUCTUTENHEHO-BOCCTAHOBUTEIBHBIC
peaxImu
65 IIpaxTukym W3yuenne o0pa3noB BEmECTB METAJIOB M HEMETAJLJIOB;
B3aMMOJIefiCTBHE THAPOKCHIA INHKA C PACTBOPAMHU
KHCJIOT U 1eI04ei
IIpoBeneHue ONBITOB, MIUTIOCTPUPYIOLIUX PUMEPHI
OKHCIINTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi (TopeHue,
PEaKIIK Pa3I0KeHHs, COSTMHEHHUS)
66 IToBTOpEHUE
67 HTorosas KOHTpoJIbHas paboTa
68 3aKJII0OYUTENbHBIA YPOK
HUTOro: 68 yacos
IHOYPOYHOE IINTAHUPOBAHUE
9 KUIACC
| Ne Tema ypoka Copep:xanue IIpakTnyeckue padoThl




n/n

(c HCH0JIL30BaAHHEM 000PY10BaHHS LIEHTPA
€CTeCTBEHHO-HAYYHOIl ¥ TeXHOJIOTHYeCKOH
HanpasJieHHocTel «Touka pocray

Pasnen 1. BemectBo u xumuyeckue peakiun (18 yacos)

Ilosmopenue u yznyonenue 3HAHUIl 0OCHOBHBIX pa3zdenos Kypca 8 knacca (5 uacos)

1 Ilepnoauueckuii 3axoH. Ilepuoguueckas Ilepnoauueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB
cucrema. CTpoeHHe aTOMOB . U. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHCHUHU
2 CrpoeHne BemecTBa: BUABI XUMHUIECKON CBOMCTB XUMHYECKHX 3JIECMEHTOB MEPBBIX TPEX TEPHOJIOB, KAH, KabIUA U | O3HAKOMIICHHE C MOJICISIMHI KPUCTAJUTHYECKUX
CBSI3U. THIIBI KPUCTANIMYECKUX PEILETOK UX COETUHEHHUH B COOTBETCTBUH C MOJOXKEHHEM JIEMEHTOB B PEIETOK HEOPTAaHUYECKUX BELIECTB — METAJUIOB U
[Teproanueckoil cucteme U CTPOEHUEM MX aTOMOB. HeMeTauioB (Tpadura u anMasa), CI0KHBIX
CrtpoeHue BeulecTBa: BUAbI XUMUYECKON CBSA3H. THUIBI KPUCTATUYECKUX BELIECTB (XJIOpUJA HATPUS)
3 Knaccudukauss HeopraHHUECKUX PEelIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKOM
COCTMHEHU PELETKN U BUIA XUMUYECKOU CBSI3U.
4 XUMHUYECKHE CBOWCTBA BEIIECTB, Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUUCCKUX BEIIECTB. XUMUYCCKUE
OTHOCSIIUXCA K PA3IMYHBIM KIIACCAM CBOMCTBA BEILECTB, OTHOCSILUXCS K Pa3IMIHBIM KJaccaM HEOPTraHMYECKHUX
HEOPraHHIECKHX COCTHHCHHIL COEIMHEHUH, TeHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.
5 XuMHUUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3IM4HbIM KJIaccam
HEOPraHUYECKUX COCAMHEHUN
Tema 1. Ocnosnvle 3axkonomepuocmu xumuueckux peaxyuii (5 uaca)
6 Krnaccuukarnms XUMIIeCKUX peakiuii mo Knaccugukanust XUMHYISCKIX peakIiii 0 pa3THIHBIM IpU3HaKaM (T10
pa3Iu4HbIM npu3HakaMm. OKHCIUTENBHO- YHUCILY U COCTaBYy Y4aCTBYIOIIMX B PEAKIMH BELIECTB, 10 TEINIOBOMY
BOCCTaHOBHTEJIbHBIE PEAKIIUH 3¢ dekTy, 10 I3MECHEHHUIO CTEIICHEH OKHUCIICHUS XUMUIECKUX IIEMEHTOB, IO
7 DK30- U SHIOTEPMUUECKHUE PEAKLIUHY, 00paTUMOCTH, TIO YYACTHIO KAaTanu3aTopa). DK30- U SHIOTCPMUICCKUE
TEPMOXUMHUYECKUE YPABHEHUSI peakLuu, TEePMOXUMUYECKUE YPABHEHMSI.
8 CkopocTh XUMHYECKHX peakimii. Katanns ITonsaTHe o ckopocTn XUMUYECKOH peakuuu. [TorsTrHe 06 0OpaTUMBIX U
9 HpaKTI/IKyM HeO6paTI/IMI)IX XUMHUYECKUX PEAKIIUAX. IToHsiITHE O TOMOTEHHBIX U HpOBe,Z[eHI/Ie OIIBITOB, MJLIFOCTPUPYIOLIHUX
TFE€TCPOrCHHBIX PCAKIIUAX. ITonsiTHE O XMMHUYECKOM PaBHOBECHUU. q)aKTOpI)I, MPUMEPHI OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX
BJIMAIOUINE HA CKOPOCTh XHUMHYECKON pe€aKkuru U MOJIOKEHUC XUMHUYCCKOTO peaKuHﬁ (ropeHHe’ peakuuu pasioxeHus,
paBHOBECHS. CoeﬂHHeHHﬂ)
OKHCIUTENbHO-BOCCTAHOBUTENBHBIEC PEAKIIUH, SJIEKTPOHHBIN OallaHC HccreioBaHue 3aBUCUMOCTH CKOPOCTH
OKI/ICHI/ITGHLHO'BOCCTaHOBHTeHLHOﬁ peaKI_lI/II/I. COCTaBHeHI/Ie ypaBHCHI/Iﬁ XI/IMI/I‘-IGCKOﬁ peaKHI/II/I oT BO3HeﬁCTBHﬂ pa3J’II/I‘IHLIX
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH C UCII0JIb30BAHUEM METO/1a (axTopoB
10 Ypok 00001IeHNS 1 KOHTPOJIS 3JICKTPOHHOTrO basaHca.
Tema 2. Dnexmporumuueckasn ouccoyuayus. Xumuueckue peakyuu 6 pacmeopax (8 uacos)
11 DNEKTPOIUTHIECKAS JUCCOITUATTHS Teopust 2IEKTPOTUTHIECKON TUCCOIMAINH. DIIEKTPOIUTHI U He-
12 OCHOBHBIE TIOJIOKEHUS TEOPHUH 9MeKTpoNIUThL. KaTHOHBI, aHHOHBI. MeXaHU3M JUCCOIIUAITUH BEIIECTB C HccnenoBanue 37€KTpONPOBOIHOCTH PaCTBOPOB
3JIEKTPOJIUTUYECKON TUCCOLMALUN pasIMYHBIMH BHIAMH XUMHYecKoU cBA3H. CreneHs quccounanny. CHIIBHBIE | BEIIECTB, MPOLECCa JUCCOUAIIMH KUCTIOT,
U cna0ble JIIEKTPOIIUTHI. IIeNIoueH U coyielt (BO3MOXKHO UCTIONIb30BaHHE
Peaxuuu noHHOro 06MeHa. YcIoBus MPOTEKaHUs PeaKUii HIOHHOTO OOMEHA, | BHIEOMATEPHAIIOB)
13 XuMHUECKHEe CBOICTBA KUCIIOT KaK MOJIHBIE U COKpaLIEHHbIE HOHHbIE YpaBHeHUsI peakuuil. CBOICTBa KUCIIOT,
3JIEKTPOJINTOB OCHOBAHUU U COJICH B CBETE MPEICTABICHUN 00 AIEKTPOITHTUICCKOM
14 XUMHUYECKHUE CBOMCTBA OCHOBAHUU KaK nuccornmanuu. KagecTBeHHBIE peakouu Ha KUOHBI. ITonsTue o TUAPOJIN3E

QJICKTPOJIMTOB

CoJIeit.




15

XUMHUYECKHE CBOMCTBA COJICH KaK

AIIEKTPOJINTOB
16 T'uaponus coneit
17 [pakTukym [IpoBeaeHne ONBITOB, MILTIOCTPHUPYIOIIHX
MIPU3HAKH IPOTEKAHUS peaKkIiii HOHHOTO 0OMeHa
(oOpazoBanme ocajka, BEIICICHHE Ta3a,
o0Opa3oBaHHE BOJIBI)
Pacno3HaBaHue HEOPraHNUECKUX BEIIECTB C
MOMOIIBI0 KAYECTBCHHBIX PEAKITHI HA HOHBI
18 Ypok 0000IIeHNs U KOHTPOJIS PenieHne skcriepuMeHTaIbHBIX 33134
Pa3znen 2. Hemerasuibl U ux coequnenus (27 yacos)
Tema 3. Oowan xapakmepucmuxa xumuydeckux nemenmos VIIA-zpynnwl. I'anozenw (4 uaca)
19 OO11ast XapaKTePUCTHKA HEMETAJJIOB OO6mas xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB,
20 O6muias xapakrepuctrka sneMentos VIIA- | xapakTepHble cTenieHd okucieHus. CTpoeHue u Gpu3nuueckue cBoiicTBa O3HakoMJIeHHE ¢ 00pa3uaMu XJIOpUI0B
TPYIIBI - TAJOTEHOB MPOCTBIX BELIECTB — Tajlor€HOB. XMMUYECKHE CBOICTBA Ha IPUMEPE XJI0pa | (TaJOreHuI0B)
21 CoeHEeHHs TaJOreHOB (B3auMoeiicTBHE ¢ METaJIIaMH, HEMeTallJIaMH, [eJI04aMu). XJI0OPOBOIOPO.
22 IIpaxkTukym CousiHas KHCIIOTa, XUMUYECKHE CBOWCTBA, MOJyYEeHUE, TPUMEHEHHUE. M3yueHne o6pa3LoB HEOPTaHMYECKUX BEIECTB,
JelicTBue XJ0pa U XJIOPOBOAOPOAa Ha OpraHu3M uejoBeka. Baxxnelnme CBOICTB CONSHOM KHCIOTBI
XJIOPUIbI U UX HAXOXKJICHUE B IPUPOAE. IIpoBeneHre kaueCcTBEHHBIX PEaKIMil Ha XJIOPU/I-
HOHBI U HAOJIFOJICHHE TIPU3HAKOB UX MMPOTCKAHMUS;
OTIBITHI, OTPaKAIOIINE (PU3UIECKUEC U XUMUICCKUE
CBOWCTBA TaJIOTEHOB U X COCIUHEHHH (BO3ZMOKHO
HCTIOJIh30BaHUE BHICOMATEPHAIIOB)
Tema 4. Obwian xapakmepucmuxa xumuyecxkux nemenmog VIA-zpynnoi. Cepa u eé coedunenusn (5 uacoes)
23 OOm1ast xapaKTepuUCTHKA IIeMeHTOB VIA- OO0mas xapakTepucTuka 3meMeHToB VIA-Tpynmel. OcoOeHHOCTH CTPOCHUS OszHakoMIeHHE ¢ 00pa3IaMu cepsl U e
rpymIsl — XanpkoreHoB. Cepa ATOMOB, XapaKTEePHBIC CTETICHH OKHACIICHUS. COCIIMHEHUAMH (BO3MOYKHO HCIIOJIH30BAHUE
Crpoenne U pHU3HUecKie CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPBL. | BHICOMATEPHAIIOB)
24 CepoBoniopon u Cyib(puIs! AstotporHbie MOAUGUKAIIUE KHCIOPOAa U cepbl. XUMHUECKUE CBOICTBA
25 KI/ICJ'IOPOI[HLIG COCJIMHECHHS CEPBI CCPHI. CepOBO}ZLOpOJI, CTpOCHUE, (bI/I3I/I‘IeCKI/Ie U XUMHUYECKHUE CBOMCTBA.
26 HpaKTI/IKyM OKcu bl CEpHhI KaK NPCACTABUTCIIA KMCIIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTa, HaoOmonenue nporecca O6yFHI/IBaHI/IH caxapa noj
(uznueckre U XUMUYECKUE CBOMCTBA (00IIHMe KaK MpeCTaBUTENs Kiacca JeficTBHEM KOHIEHTPHPOBAHHON CEPHOI KHCIOTHI
KHUCJIOT U CHGLII/I(I)I/I‘I@CKI/IG). XHUMHUUECKHUe peaKuuu, JICKaMe B OCHOBE I/I3yqup1e XUMHUYECKUX CBOMCTB pa36aBneHH01‘/'1
MIPOMBIIIIJIEHHOTO CIIOoc00a MOJIydeHust cepHOH KUCIOThL. [Ipumenenune. Comu CEpHOI KHCIIOTHI, IIPOBEIEHHE KaueCTBEHHOM
CEPHOM KUCIIOTHI, KAYeCTBEHHAsI PeaKIus Ha Cyab(aT-uoH. HaxoxmeHue peakiuy Ha Cyab(paT-uoH U HAOIII0JCHHE PU3HAKA
Cepbl U €€ COSAMHEHUH B IPUPOIe. XUMUIECKOE 3arPSA3HEHUE OKPYXKAIOWIEH | ed mpoTekaHus
27 Ypok 00001IIeHHST ¥ KOHTPOJIS Cpelbl COSAMHEHUSMU Cephl (KHCIOTHBIC TOKIH, 3arPsA3HCHHUE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €ro IPEIOTBPAILCHHUSI.
Tema 5. Obwan xapakmepucmuka Xumuyeckux iemenmos VA-zpynnoi. A3om, ¢pocghop u ux coedunenusn (7 uacos)
28 OOmas xapakTepHuCTHKa 3JIeMEHTOB V A- OO1mas xapakTepucTHKa 371eMeHTOB VA-rpymnibl. OcOOEHHOCTH CTPOSHHS
rpymmel. A30T aTOMOB, XapaKTEPHBIC CTCTICHU OKHACIICHUS.
29 Awmmuaxk. Coiau aMMOHUS A30T, pacnpocTpaHeHUe B IPUPO/JIe, GU3NIECKHE U XUMHICCKIE CBOMCTBA.
30 KucoposHele coeTMHEHNs a30Ta KpyroBopot a3ora B mpupoje. AMMHAK, ero (GU3NUeCKre U XUMHIECKUE
31 Kucnopogusle coefHHEHHs a30Ta CBOHCTBa, MoyrydeHre U npuMeHeHue. Coau aMMOHUS, UX GU3NIECKUE U
32 Docdop 1 ero CoeaMHEHHS XUMHWYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiust Ha HOHBI
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dochop u ero coeTuHEHMS

aMMOHUS. A30THas KUCIIOTa, €€ MOIy4YeHue, (GU3NIeCKHe M XUMHICCKIE

34 [pakTukym cBo¥icTBa (00IMIME KaK IpeACTaBUTENS KJIacca KACIOT U CIenn()UIECKHe). OzHakoMIIeHHE C (PU3UYECKIMH CBOWCTBAMH a30Ta,
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIIBHBIX ¢ocdopa u nx coenuHEHNH (BO3ZMOKHO
yao0peHuit. XMMHYECKOe 3arpsa3HEHUE OKPYIKAIOIIEH cpelibl COEIMHEHUAMU | HCITOJIB30BAHKE BHICOMATEPHAIIOB), 00pa3aMu
a30Ta (KUCIIOTHBIE TOKAH, 3arPs3HEHNE BO3/LyXa, TIOUBBI M BOJLOEMOB). a30THBIX U (ocHOPHBIX yrnoOpeHHuiH
dochop, ammorponHbie Moaudukaimu hocdopa, pusrnueckue u [omyuenne, cobnpanue, pacrio3HaBaHue U
xuMuueckue cporictBa. Oxcun dpochopa(V) u hocdopnas kucnora, U3y4CHHUE CBOWCTB aMMHUaKa
(usnueckre 1 XUMHYECKHE CBOWCTBA, MoJTy4eHue. Mcnonb3oBanue [IpoBeneHne kauecTBEHHBIX pPeaKkMii HA HOH
(ocdaToB B kauecTBe MUHEPAIBHBIX Y100pEHHH. aMMOHUS U GocdaT-uOH U N3yYeHUE PU3HAKOB HX

NPOTEKaHUs, B3aUMO/IeiiCTBUE
KOHIIEHTPUPOBAHHOH a30THON KHUCIIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPUAIIOB)
Tema 6. O6wan xapakmepucmuxa xumuueckux snemenmos IVA-zpynnot. Yenepoo u kpemnuii u ux coeounenusn (11
yacoe)
35 OOm1ast xapaKTepUCTHKA IIeMeHTOB [V A- OO0mas xapakTepucTuka 3meMeHToB [V A-rpynmnsl. OcoOeHHOCTH CTPOCHHUS N3yuyenune Moaenelt KpUCTAJUIMYECKUX PEMIETOK
Tpymnmsl. YTIIepon aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHUSI. anMasa, rpadura, QymiepeHa
Yraepoa, alIoTponHble MOIU(HUKAIINN, PACIPOCTPAaHEHHE B IPUPOJE, O3HaKOMJICHHE C TIPOIIECCOM aaCcOpOINH
(usmuecKre 1 XUMHIECKHE CBOHCTBA. AncopOus. KpyroBoport yrieposa B | pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM 1
npupose. OKcuapl yriepona, nx Gu3HIecKue 1 XUMUIECKHE CBOHCTBA, YCTPOHWCTBOM ITPOTHBOTa3a

36 KucnoponHsle coeuHEHHS yriaepoaa JICWCTBHE Ha JKUBBIC OPTaHM3MBI, IIOJIyYeHNE U TIPIMEHEHHE.

37 KuciopoJHbIe COEANHERNS YITIEPOaa Oxonornyeckue npoOiIeMsl, CBA3aHHBIE ¢ okcuaoM yriepoaa(IV); runoresa

38 yFneBoﬂopoﬂH rI100aJIbHOTO MOTETLICHHUS KJImMara, HapHI/IKOBI:Jﬁ 3(1)(1)6KT. YronbHas

39 Kucnopozicoziepaniie opraHuueckue KHCJIOTa U €€ COJH, UX (PU3NUECKHEe U XUMUYECKHE CBOICTBA, TIOIy4YeHHE U

COEIMHEHUS npuMmeHeHre. KauecTBeHHas peaknus Ha kapOoHaT-HOHEIL Vcnons3oBanue

40 KpeMHHUIA 1 ero CoeAnHeH s KapOOHATOB B OBITY, MEAMIMHE, IPOMBIIUICHHOCTH U CEJIbCKOM XO3SHCTBE.

41 CunukarHast MPOMBIIUIEHHOCTh IlepBoHaYainbHbIC MOHATHS 00 OPraHMYCCKHX BEIIECTBAX KAk O COCAMHCHISX | O3pakoMIIeHHE C MPOIYKIIUENH CHIMKATHOM
yriepona (MeTaH, 3TaH, 3THICH, alleTHIICH, 3TaHOJ, TIIHIEPHH, YKCYCHas NPOMBILLIEHHOCTH

42 TTonyHeHH e HEMETANIOB kuciora). MIx coctaB u xuMuueckoe crpoeHue. [IonsaTre o Onosorniecku

43 Tlonyuenue BaKHEHIINX XHMITECKHX B)XHBIX BEIIECTBAaX: )KUpaxX, OeNkax, yrieBoJiax — U UX POJIH B )KU3HU

T — YyeJioBeKa. 1\v/[aTep1/1am>Hoe €IMHCTBO OPTaHWYECKUX M HEOPTaHMYECKUX

44 IIpakTrkym COGHHHeme' . IonyueHue, cobupanue, pacro3HaBaHUE U
Kpemuuii, ero pusnueckre 1 XUMHUUECKHE CBOMCTBA, TIOJIyYeHUE U W3ydeHHE CBOMCTB YIIIEKHCIOTO ra3a
npumeHenune. CoequHeHust KpeMHuUs B pupoje. O0iiue npeacraBieHus 00 TIpoBe/IeH e KaueCTBEHHBIX PEAKIi HA KapGOHAT-
okcune kpemMHIsI(IV) u xpemHMeBOit kucnore. CHIMKATHI, UX UCTIONB30BaHHE W CHJTHKAT-HOHBI H H3y4eHHE MPH3HAKOB HX
B OBITY, MEAMIMHE, IPOMBILUICHHOCTH. BaykHel11Ine CTpouTeIbHbIE NpoTeKaHHs
MaTepHalbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [Ipobaembr

45 VpOK 06OGIIeHHA 1 KOHTPOTA 6e30I1aCHOTO UCIIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAJIOB B IOBCEAHEBHOM PelICHHE SKCTICPHMCHTATHHEIX 327184 110 ToME
FKHSHH. «BaxHeiine HeMeTaIbl U MX COSJUHEHHS)

Pa3nen 3. Merayuibl U ux coeqnHenusi (18 yacos)
Tema 7. Obuue ceoiicmea memannos (4 uaca)

46 OOmmas xapakTepuCTHKa METaJJIOB OO1mas XxapakTepuCTHKa XUMHYECKUX 3JIEMEHTOB — METaJUIOB Ha O3HakomiIeHHE ¢ 00pa3namMy METAJIOB M CIIJIaBOB,
OCHOBaHMH MX I0JI0KeHHs B [leproanueckoii cucreMe XUMHIECKUX nX (U3MYECKUMH CBOHCTBAMHU

47 XuUMHYECKHE CBOICTBA METAJLIOB aneMeHTOB JI. V1. MenneneeBa u ctpoeHust aroMoB. CTpoeHHE METaJLIOB.

48 Kopposust MeTaIuioB 1 crocoOsl 3anmTel 0T | MeTtaminyeckas CBsi3b U METAIUIMYECKAs KPUCTAIUTMYECKAs PEINETKA. W3ydenue pe3ynpTaToB KOPPO3UU METAIIIOB




HEe ONeKTPOXUMUYECKUH P HANpsDKeHNH MeTamoB. u3ndeckue u (BO3MOXHO HCIIOJIb30BAaHHUE BHICOMATEPHAIIOB)
49 Merannel B mpupoze. [Torstue o XUMHYECKHe cBOHCTBa MeTa/uIoB. OOIue criocoObl NOIydeHHs METANIOB.
METaITYprun [TonsiTHe 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIINUTHI HX OT
Kopposuu. CriaBsl (cTanb, 9yTyH, JIOPATIOMUHIN, OpOH3a) U UX
MPUMEHEHHUE B OBITY U IPOMBIILICHHOCTH.
Tema 8. Basxcneiimue memasnwt u ux coedunenusn (14 uacos)
50 OOm1ast xapakTepuCcTHKa dIIeMeHTOB | A- [Ilenounsre MeTauTbl: OJ0KeHNE B [leproandeckoil cucteMe XUMHIECKIX
IpyIIBI anemeHToB [I. 1. MenzeneeBa; CTpOCHUE UX aTOMOB; HaX0XI€HHUE B
51 dusnueckre U XUMHUECKUE CBOMcTBa npupoje. Ouznueckre 1 XMMHUYECKHE CBOWCTBA (HA IpUMepe HATPHS U Wzyuyenne ocobeHHOCTEH B3aUMO/ICHCTBUS OKCHAA
HaTpHs M KaJus kaius). OKCUIBI M THAPOKCUABI HaTpus U Kanus. [IpuMeHeHne menouHbIx KaJIIUS ¥ HATPHS C BOJIOW (BO3MOXKHO
METaJUIOB U UX COEAUHEHHI. UCIIOJIB30BaHNE BUAEOMATEPHUATIOB)
52 OO6rias xapakTepucTuka 3jaemeHTos I1A- IIlenouHO3eMeNbHBIE METAJUIBI MAaTHUHN U KaJIbLIU: TON0XKEHUE
IPYIIIBI B [leproanyeckoi cucteMe XMMUIECKHUX dnieMeHTOB JI. 1. Menneneesa,
53 dusnUecKre ¥ XUMUUECKHE CBOMCTBA CTPOEHHE MX aTOMOB; HaXOKACHHE B Npupoje. PU3NdIecKue U XUMUIECKHE
MAarHus U KajJbIHs CBOMCTBA MarHus 1 Kaiublys. Baxueimme coemMHeHUS Kby (OKCHI,
54 XKecrtkocTb BOJIBI M CIIOCOOBI ee THAPOKCHI, coiH). JKECTKOCTE BOJBI M CIIOCOOBI €8 yCTPAHCHHSL. HccnenoBanue cBOUCTB XKECTKOM BOABI
yCTpaHeHUs AmoMuHui: nonoxxenue B Ileproanyeckoil cucteMe XUMUYECKUX
55 AJIOMHHHI 1 €T0 COeTHHCHUS anemenToB [I. V. MeHzaeneeBa; cTpoeHHE aTOMa; HAXOK/ACHHE B IPUPOJIE.
Om3nuecKre 1 XHMUIECKHE CBOHCTBA aMFOMUHUSA. AM(POTEpHBIC CBOMCTBA
56 AmdoTepHble cBoOIicTBA OKCUA U OKCHJia M THIPOKCHAA aTFOMHHHAL. . HccrnenoBanue aMpOTEPHBIX CBOWCTB THAPOKCHAA
IHAPOKCHIA ATIOMUHHS Kenezo: nonoxxenue B Ilepnoauueckoii cucreMe XUMUYECKHX 3JIEMEHTOB ATIOMUHNS 1 THAPOKCHA IIHHKA
57 XKeneso u ero coennHEeHU A. W. Menneneera; CTpOCHUE aT0Ma; HaXOXIEHHE B IIPApoJe. DusHaecKue [Ipouecc ropenus xene3a B KHCIOPOAE (BO3MOXKHO
Y XUMHUYECKHE CBOMCTBA xkene3a. OKCHIbl, TuaApokcuabl u conu xeneza(ll) n WCTIONB30BAHNE BH/ICOMATEpPHATIOB)
xene3a(Ill), ux cocras, CBOWCTBA U TIOTyUYEHUE.
58 OKcuapl, THAPOKCHIIBI XKelle3a X COCTaB,
CBOHCTBA M IOJIyYCHUE
59 Comn xene3a(Il) u sxkenesa(Ill), ux cocras,
CBOHCTBA M IOJIyYeHUE
60 [pakTukym HabmroneHune u onrcaHue MpoIeccoB
OKpaIMBaHMs INIaMEHN HOHAMH HaTPHs, KaJIUs 1
KaJblus (BO3MOXKHO HCIIOIb30BaHHUE
BUJIEOMATEPHUAIIOB)
Ha6mroienre npu3HaKoB MPOTEKAHS
Ka4yeCTBEHHBIX PEaKIMii Ha HOHBI (MarHus,
KaJbIUs, aIIOMUHNS, ITUHKA, Xxene3a(ll) u
xeneza(Ill), megu(Il))
61 IIpakTukym Pewienue sxcriepuMeHTANbHBIX 3aJa4 110 TEME
«BaxnHeiinme MeTauIbl ¥ UX COSAMHEHMSD)
62 IToBTOpEeHue
63 HToroBas KOHTpOJIbHAs paboTa
Pa3gen 4. Xumus n okpyxawomas cpeaa (3 yaca)
Tema 9. Bewyecmea u mamepuansl 6 ycuznu yenoseka (3 uaca)
64 XuMHYECKUi COCTaB TUIAHETHI 3eMIIs BemecTBa 1 MaTepualisl B TOBCEAHEBHOM KHU3HU YesioBeKka. besomacHoe Wzyuyenne o0pa3LoB MaTepuaoB (CTEKIIO, CIUIABBI

HCIIOJIB30BAHUEC BCIICCTB U XUMHUUYCCKUX peaKuMﬁ B 6LITy. HepBaﬂ IIOMOIIIb

MCTaJUIOB, MOJMMCPHBIC MaTepI/IaJ'H)I)
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XuUMUS ¥ 3I0POBbE

66

OxpaHa OKpy’Karomei cpenpl OT
XHMHYECKOTO 3arps3HeHHs

IPY XUMHYECKHUX 0KOTaX U OTPABICHUAX. XUMHUYECKOE 3arpsi3HCHUE
OKpy>Karomieil cpensl (IpefebHas IOMyCTUMas KOHLIEHTPaLUs BEIIeCTB —
ITAK). Ponp xuMuu B peIieHN# SKOJIOTHYECKUX TPOOIeM.

HUTOro:

66 yacoB




