XUMuUs
1. ITosicHUTeIbHASA 3aNMCKA K IPOrpaMMe 10 y4eOHOMY npeaMeTy « XuMHUS»

JlanHasi mporpamma pa3paboTaHa Ha OCHOBE CJICAYIOIIUX JOKYMCHTOB:
o ®deepalbHOrO TOCYAAPCTBEHHOTO 00PAa30BaTEIBHOTO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHusl.

e [IpumepHOIi OCHOBHOW 00pa30BaTEIHLHONW MPOTPaMMBbl OCHOBHOTO OO0IIEero oOpa3oBaHwms, 0J0OOpeHHON (enepalbHbIM y4eOHO-METOTUICCKIM
o0BbeIMHEHHEM TTI0 00111eMy 00pa30BaHUIO

e ABTtopckoii mporpammel o xumun ['abpuensaa O.C. Paboune mporpammel. Xumus. 7-9 Kinaccel: yueOHO-METOJHMUECKOE Tocodue.
e Ileasimu M3y4eHHss XHMHH B OCHOBHOM LIKOJIE SIBJISIOTCH:

1) hbopmupoBanue y 00yyaromuxcs yMeHUs BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIUIsl KAXKJI0TO YeI0BEKa
HE3aBUCHMO OT €ro MpoeCcCHOHAIBHOMN IATEIbHOCTH; YMEHHS pa3indarh (GakThl U OLIEHKH, CPABHUBATh OLIEHOYHBIE BHIBOJIbI, BUIETh UX CBS3b C
KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHEB C ONPEEIEHHON CUCTEMOM IIEHHOCTEH, (hOpMyIMpOBaTh U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

2) (hopmupoBaHH€e y 00yUarOIINXCs ETOCTHOTO MPEICTAaBICHHS O MUPE U POJIM XMMHUH B CO3JJaHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MHUPA; YMEHUS 00BACHATh OOBEKTHI U NMPOLIECCHI OKPYXKAoIei 1eHCTBUTENbHOCTH — MPUPOAHOM, COLUAIBHON, KYJAbTYPHOM, TEXHUYECKOH Cpe/bl,
WCTIONB3YS /ISl 5TOTO  XUMHUYECKHE 3HAHHUS,

3) mpuobpeTeHne 00yJIaroMMUCS ONBITa PA3HOOOPAa3HOU IEATETbHOCTH, IIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HaBBIKOB (KJIFOYEBBIX
KOMITETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS PA3IMYHbIX BUOB JIEATEIBHOCTH: PEHICHUS IPOOIeM, MPUHSITHUS PEIICHUH, ITONCKA,
aHaJn3a u O6pa6OTKI/I I/IH(i)OpMaHI/II/I, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB HSMCPCHHﬁ, COTPYAHHNYCCTBA, 0€e30I1acCHOTO O6paHIGHI/I$I C BEICCTBAMU B
MTOBCETHEBHOM KU3HHU.

2. O0masi XapakTepuCTHKA Y4eOHOro npeaMera



OcobeHHocTH cofep kanusi O0y4eHUsI XUMUHU B OCHOBHOM IIKOJI€ 00YCIOBJICHBI CIICU(PUKON XUMUU KaK HAYKH U MTOCTABICHHBIMU 33/1a4aMHU.
OcHOBHBIMU NPOOJIEMaMU XUMHH SBIISIIOTCS] U3Y4YE€HUE COCTAaBa M CTPOCHMS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHHUS], OJYyUEHUE BEILECTB C
3aIaHHBIMU CBOMCTBAMM, MCCIIEJOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEaKLIMi U ITyTEH YIPABICHUS UMU B LIEJISAX [TOJy4EHUS BEILECTB,
Marepuanos, 3Hepruu. [1o3TomMy B IpUMepHOM IPOrpaMMe 110 XMMUU HAllUIA OTPAKEHUE OCHOBHBIE COAEP/KATEIIbHBIE JINHUY:

* BEIICCTBO — 3HAHUSA O COCTABC U CTPOCHUU BCHICCTB, UX Ba)KHEHIINX (1)I/ISI/I‘IGCKI/IX 1 XUMHNYCCKHX CBOﬁCTBaX, OHOJIOTUYECKOM HeﬁCTBHH;

* XUMHYCCKad p€aKus — 3HAHUA 00 YCIOBUAX, B KOTOPBIX IMTPOABJIAIOTCA XUMUYCCKUC CBOIMCTBa BCIICCTB, crrocodax YIIpaBJICHUA XUMHUYCCKUMHU
ImponucccaMu;

* IPUMCHCHHC BCIICCTB — 3HAHHA U OIILIT HpaKTI/I‘leCKOI‘/‘I ACATCIIbBHOCTHU € BEIICCTBAMUA, KOTOPLIC HauboIee 4acTo yrIOTpe6J'I$IIOTC$I B HOBCGﬂHCBHOﬁ
JKU3HH, IIUPOKO UCIIOJIB3YIOTCA B IIPOMBIIIJICHHOCTH, CCJIbCKOM X03$[I\/JICTB€, Ha TPaHCIIOPTE,

* SI3bIK XUMUU — CUCTEMA BOKHEUILIUX MOHATUH XUMHUHU U TEPMUHOB, B KOTOPBIX OHH OMUCHIBAIOTCS, HOMEHKIJIATYpa HEOPTAaHMYECKUX BEIIECTB, T. €.
WX Ha3BaHUs (B TOM YUCJIE U TPUBHAIIbHBIE), XUMUUYECKHE POPMYIIBI U YPABHEHUS, a TAKXKE MPaBUIIA ITepeBOIa HH(OPMAIIUU C €CTECTBEHHOTO SI3bIKa
Ha SI3BIK XUMHH U 00PaTHO.

ITockOIBKY OCHOBHBIE COACPIKATEINBHBIEC IMHUN IIKOJIBHOIO KypCa XUMUHU TECHO MEPEILIETEHBI, B IPUMEPHON IIPOrpaMMe COAEPKAHUE MPEICTABIECHO
HE TI0 JIMHMSIM, a 1o pa3zaenaM: «OCHOBHBIE MTOHATHS XUMUU (YPOBEHb aTOMHO-MOJIEKYJIIPHBIX IpeACcTaBIeHui )y, «[leproanyeckuii 3akoH U
nepuoinyeckas cucreMa Xummuueckux aiemeHToB . M. MenneneeBa. CtpoeHue BemiecTBay, «MHOroodpasue XUMHUECKUX PEeaKLUii,
«MHorooOpasue BeIeCcTBY.

3. MecTo yuyeOHOro npeamera B yueOHOM IJIaHe

OcobeHHocTH cofiep kaHus Kypca « XUMUs» SBISIOTCS TJTaBHOM MPUYMHOM TOT0, YTO B 0a3UCHOM y4eOHOM (00pa3oBaTeIbHOM) IIaHE 3TOT MPeaMeET
MOSIBJISIETCS MTOCIIEHUM B PSTy €CTECTBEHHO -HAYYHBIX JIUCUUIUIMH, TOCKOJBKY JUJIsl €10 OCBOSHHMSI IIKOJIBHUKH JIOJKHBI 00J1a1aTh HE TOJIBKO
OIpeJIeIEHHBIM 3a11acoM IPE/IBAPUTEIBHBIX €CTECTBEHHO -HAayYHBIX 3HAHUH, HO U JOCTATOYHO XOPOILO Pa3BUTHIM aOCTPAKTHBIM MBIIIJICHUEM.

Ha usyuyenue xumuu orBoautcsi 1 yac B Hejenmoo B 7 Kilacce M 2 4yaca B Helelnmto B 8-9 kiaccax 0a30Boro ypoBHs. B kimaccax pacimpeHHOTro
U3YyYCHHUsS] XMMHUH DPEKOMEH]IYeTCSl BBIJEJICHUE JONOJHUTENBHOTO Yaca B HENeNI0 U3 4acTd, (GOpPMHUPYEMOM ydacTHUKaMH 0Opa3oBaTEIbHBIX
OTHOLLIEHUH.

B yueOHOM miiaHe Ha M3yuyeHHE XUMHHM B OCHOBHOM IIKOJIe OTBOAMTCS 1 Wac B Henmenmo B 7 Kjacce , 2 yaca B Helenmo B 8-9 kiaccax
(obmieoOpa3oBaTenbHbIN Kype) U 3 yaca B Heemo B 8-9 kitaccax ( paciIMpeHHbIN Kype).



4. Ilnanupyemble pe3yJIbTaThl YCBOCHHUsI y4eOHOI0 NpeAMeTa: «KXUMHUID)

JlesiTensHOCTh 00pa30BATEIIBHOTO YUPEKACHHSI 001Iero oOpa3oBaHus B O0YICHUH XUMUU JIOJDKHA OBITh HAIIPaBJICHA HA JTOCTH)KCHHUE 00YJarOIIMMHUCS
CJIEYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB:

1) B 1EHHOCTHO-OPUEHTALMOHHOMN Cepe — YYBCTBO I'OPJOCTH 32 POCCUNCKYI0 XUMUUYECKYIO HAYKY, T'YMaHH3M, OTHOILIEHUE K TPy,
LEJICYCTPEMIICHHOCTb;

2) B Tpy10BOii c(hepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY AajbHEMNIIeH 00pa30BaTebHOM TPAEKTOPHUHY;
3) B mo3HaBaTeNbHON (KOTHUTUBHOW, HHTEIJICKTYAIBHOW) chepe — yMEHHE YIPABISATh CBOCH MMO3HABATEIBHOM IS TEIHHOCTHIO.
MeTanpeaMeTHbIMH Pe3yJIbTATAMH OCBOEHHUSI BBINYCKHMKAMHU OCHOBHOM HIKOJIbI IPOIPAMMBI 10 XUMHH SIBJISIIOTCS:

1) ucnonp3oBaHue yMEHUN U HABBIKOB Pa3IMYHbIX BUJOB [103HABATEIbHOMN AESITEIbHOCTH, IPUMEHEHUE OCHOBHBIX METO/IOB MTO3HAHUS (CHCTEMHO-
MH(OPMALIMOHHBIN aHAJIN3, MOJIETUPOBAHUE) JUISl N3YUEHUSI PA3JIMYHbBIX CTOPOH OKPYXKarolle 1eiCTBUTENbHOCTH;

2) HCIOJIb30BAHNEC OCHOBHBIX UHTCIJICKTYAJIbHBIX OHepaI_[I/II\/’IZ q)OpMy.]'II/IpOBaHI/Ie THUIIOTE3, aHAJIN3 U CUHTE3, CPABHCHUC, O606H.[CHI/IG, cucreMaTuilanusi,
BBISAABJICHUC TPUYHUHHO-CJICICTBCHHBIX CB$[3CI\/'I, IIOMCK aHaJIOI'OB,

3) yMeHUe TeHepUPOBaTh UICU U ONPEAETSATh CPECTBA, HEOOXOAUMBIE [Tl UX peaTn3ali;

4) yMeHHEe OMPEENATh ENH U 33aJja4ul JeITeIbHOCTH, BRIOMPATh CPECTBA pealn3alliy N 1 IPUMEHSTh UX Ha MMPAKTUKE;
5) UCTOTIB30BAaHUE PA3IMYHBIX UCTOUHUKOB I MOMy4EHUsI XUMUYECKON nHpOopMaluu.

IIpenmMeTHBIMHU pe3yJIbTATAMHU OCBOEHHS BHIMYCKHUKAMHU OCHOBHOI IIKOJIbI MPOrPpaMMBbI 0 XMMHU SIBJISIIOTCS:

1. B mo3naBarensHO# chepe:

- AaBaTb OMPECACIICHNA N3YYCHHBIX TTOHSTHH: BCIIECTBO (XI/IMI/I‘IGCKI/Iﬁ OJIEMEHT, aTOM, HOH, MOJICKYJIa, KPUCTAITLNIMYCCKAas p€IIC€TKa, BEMCCTBO, IIPOCTHIC
1 CJIOKHBIC BEIICCTBA, XUMHNYCCKas1 (I)OpMyJIa, OTHOCHUTCIIbHAs aTOMHasA Macca, OTHOCUTCIIbHAA MOJICKYJISIpHAA MacCa, BAJICHTHOCTb, OKCHU/IbI, KUCJIOTHI,
OCHOBaHUs, COJIH, aM(I)OTepHOCTI), HHIUKATOop, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH, IIEPUOINYCCKAA CUCTEMA, IICPUOAUUCCKAA Ta6n1/1ua, HU30TOIIbI, XUMHWYCCKaA



CBA3b, SJICKTPOOTPULATCIBHOCTD, CTCIICHb OKUCJICHUA, SHCKTpOHI/IT); XUMHYCCKad pCaKnia (XI/IMI/I‘IGCKOC YpaBHCHHUE, TCHCTHUYCCKAsA CBA3b,
OKHCJICHHUEC, BOCCTAHOBJICHUE, SJICKTPOJIUTHUYCCKAA AUCCOIMalusl, CKOPOCTb XUMHYSCKOM peaKHI/II/I);

* OIMUCBIBATh JCMOHCTPAIIMOHHBIC U CaMOCTOATCIIbHO IPOBCACHHBIC SKCIICPUMCHTLI, UCITIOJIb3YA AJId 3TOT'O €CTECTBCHHBIM (pYCCKHﬁ, pOI[HOfI) SI3BIK 1
SA3BIK XUMUU,

* OIIMCBIBATH U PA3IMYaTh U3yUYCHHBIEC KIACChl HEOPTAHUYECKUX COCIUHEHUM, IIPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYECKUE PEAKLINH;
* KJTacCU(PUIIUPOBATh N3YYCHHBIC OOBEKTHI U SIBJICHHUS,
* HaOJIIOAATh IEMOHCTPUPYEMBIE H CAMOCTOSTEIHHO MTPOBOAUMBIE OIBITHI, XUMUYECKUE PEaKLIUU, IPOTEKAIOIIE B IPUPOJIC U B OBITY;

* ACJIaTh BBIBOJAbI 1 YMO3AKJIKOUCHUA U3 Ha6J'IIOI[eHPII>i, HU3YYCHHBIX XUMHUUYCCKHUX 3aKOHOMepHOCTeﬁ, IIPpOrHO3UPOBAThb CBOMCTBaA HCHU3YUCHHBIX BCHICCTB
10 QaHAJIOTHUH CO CBOMCTBaAMH HN3YUCHHBIX;

* CTPYKTYpPHPOBATh U3y4EHHBII MaTepual U XUMHUUECKYI0 HH(POPMAIIHIO, TOTYYEHHYIO U3 IPYTHX UCTOYHHUKOB;

* MOJIENIMPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB IIEPBOIO0 — TPETHETO MEPUOJIOB (B paMKaxX M3yUYEHHbIX MON0KeHU Teopun 3. Pesepdopna), crpoenune
MIPOCTEUIINX MOJIEKYIL.

2. B 1EHHOCTHO-OPUEHTALMOHHOI c(epe:

* AHAJIM3UPOBATh U OUCHUBATD IMMOCICACTBUA IJIs OKPY)KaIOHICfI Cpeanl OBITOBOH U HpOHSBO}ICTBeHHOﬁ JCATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C
nepepadoTKOI BEmeCTB.

3. B TpynoBoii chepe:
* IPOBOIMTH XUMHUYECKUN SKCIICPUMCHT.
4. B cepe 6e30nacHOCTH KU3HEAEATEIbHOCTH:

* OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUIX, 0KOTaX U JPYTUX TPaBMax, CBI3aHHBIX C BEIIECTBAMU U JIaOOpaTOPHBIM 000pyA0BaHUEM.



5. OcHOBHOE cofepxkaHue Y4eOHOro nmpeaMera
7 kaacce

Conep:xanue yueoHoro npeamera (1 4 B Hemenro; Bcero 34 4.)

Tema 1. Xumus B uentpe ecrectsoznanus (11 u)

Xumusa kax vacms ecmecmeosnanus. Ilpeomem xumuu. EctecTBO3HaHHME — KOMIUIEKC HayK o mpupoze. Hayku o mpupone: dusuka, Xumus, OHoiorus u
reorpadusi. [lonoxkurensHoe U 0OTpULIATENBHOE BO3JIEUCTBUE YEIOBEKA HA IPUPOLLY.

[penmer xumuu. Tena u BemecTBa. CBOKCTBA BELIECTB KaK MX MHIMBUAYaIbHbIE IPU3HAKK. CBOMCTBA BEILIECTB KAK OCHOBA MX IPUMEHEHHUSL.

Memoowvr uzyuenus ecmecmeosnanus. HaOmoneHre Kak OCHOBHOW METOJI MO3HAHHSI OKPYIKAIOIIEro MHpa. YCJIOBUSI MPOBEACHWS HAOIOICHUSL
l'umoresa Kak MpearmosoKeHne, OOBSICHAIOIIEE WM TPEICKa3bIBaloIiee MPOTeKaHWe HaOII0IaeMoro siBieHus.. JkcnepuMmeHT. JlabopaTopusi. DKcrepuMeHT
TabopaTopHbIi 1 JomManHuiA. CriocoOb! (PMKCUPOBaHUS PE3yIIbTATOB SKCrepuMeHTa. CTpOSHHE TIAMEHH CBEYH, CYXOT'0 TOPIOYEro, CIIUPTOBKH.

Mooenuposanue. Monenn Kak aOCTpakTHbIE KOMHUM H3y4aeMbIX OOBEKTOB U MporeccoB. Mozaenu B (usuke. DneKkTpoopHas MalllHa Kak
aOcTpakTHas Mojiesib MoJHMU. Mozenu B Guonoruu. buonornueckue Mynspku. Mojien B XUMHUM: MaTepUaibHble (MOJIENM aTOMOB, MOJIEKYJI, KPUCTAILIOB,
armaparoB M YCTaHOBOK) U 3HAKOBbIE (XMMHYECKUE CUMBOJIbI, XMMHYECKUE (POPMYJIIBI U yPaBHEHUS).

Xumuueckas cumeonuxa. XuMAYECKUE CUMBOJIBL. VIX HamucaHue, MPOU3HOIIEHNE U MHPOpMAIHMs, KOTOPYIO OHU HecyT. Xumuueckue ¢popmynbsl. Ux
HalvcaHue, IPOU3HOILIEHHE U HH(OpMaILHs, KOTOPYIO OHU HecyT. IHIeKChI M KO PUIIEHTHI.

Xumus u pusuxa. YHUBEpCATBHBIN XapaKTep MOJIOKESHUH MOJIEKYIISIPHO-KUHETUYECKON Teopru. [IoHSTHSI «aTomy, «MoJeKyIay, «on». Kpucrammdeckoe
cocTosiHHE BeliecTBa. Kpucrammmyeckue pereTku TBepibix BerecTs. J{uddysus. bpoyHoBckoe 1BIKEHHE.

ArperaTHoe cocTosiHME BellecTBa. [ 'a3000pa3Hble, *KuIKKe U TBep/ible BelecTBa. Kpuctauinueckue nu amopgHbsie TBepAble BellecTBa. Pusnyeckue u
XVUMUYECKHUE SBIICHUS.

Xumus u eeoepaghus. T'eonormueckoe CTpOSHHE TIAHETHI 3eMIISL: SITPO, MaHTHS, JIMTochepa. DIEeMEHTHBIN COCTaB T€OJOTHYECKIX COCTABHBIX YaCTei
TIaHeThl. MUHEpaTbl U TOpHBIE TOpobl. MarmaTtiyeckue 1 0Caio4uHble (OpraHNuecKrue U HEOPraHMYECKUE, B TOM YHCIIE U TOPIOYHE) TIOPOIBL.

Xumusi u 6uonocus. XUMHUECKUN COCTaB KMBOM KIETKU: HEOpraHW4Yeckue (BoJa M MUHEpAJbHbIE COJNM) M OpraHuyeckue (OenKu, KUpBI,
YIIIEBO/IbI, BUTAMUHBI) BelliecTBa. [IpocThie U CIIOJKHBIE BEIIECTBA, UX POJIb B KU3HEAEATEIBHOCTH OpraHn3MoB. brosnorndeckas posb BOJIbI B )KUBOM KIIETKE.
®orocunres. Ponp xnopodmiia B npouecce porocuHTe3a. bruonorndeckoe 3HaueHue >KUPOB, OENKOB, (PUPHBIX Maces, YIrJeBOJOB M BUTAMHUHOB IS
KHU3HEAEATEIIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu ¢ xumuu. I1oHATHE O KAUECTBEHHBIX PEAKLUAX KAK O PEAKLHAX, BOCHPUHUMAEMBIX OPTraHOJIENTHUECKH: C TIOMOIIBIO 3pPEHMS,
ciryxa, o0oHsAHus. AHamuTnyeckuii apdekt. OnpenensemMoe BEIEeCTBO U peakTHB Ha Hero. Bo3MOXKHOCTh M3MEHEHHs UX POJIH Ha MPOTHUBOIIOIOKHYIO.

JdemoHncTpanmu.
1. Konnekiws pa3HbIX TN U3 OAHOTO BEIIECTBA MM MaTepuaia (Harpumep, 1adopatopHasi ocya U3 CTeKa).
2. Komnekuust pa3innuHbIX Te Wik ¢potorpaduil Tea n3 aloMUHNS TS WUTOCTPALMK UJIEU «CBOMCTBA — IPUMEHEHHEY.



3- YuebHOe 000pyIoBaHuE, HCIIOIB3YEMOE MPU U3YYeHUH (PU3UKH, OMOJIOTHH, Teorpadui U XUMHUH.

4. DnexktpodopHast MalIvHA B ICHCTBHH.

5. T'eorpaduueckue Monenu (rio0yc, KapTa).

6. buonornueckue MoenH (MYyJISKM OPraHOB M CUCTEM OpraHOB PACTEHUH, dKUBOTHBIX U YEJIOBEKA).

7. ®u3nvecKre U XMMHUYECKUE MOJIEST aTOMOB, MOJIEKYJI BEILIECTB U MX KPUCTAUTMUECKHX PELIETOK.

8. OOBeMHBIE 1 TAPOCTEP>KHEBBIE MOJIETN MOJICKYIT BOJIBI, YTJICKUCIIOTO U CEPHUCTOrO ra30B, METaHA.

9- PacnipocTpaneHue 3araxa 0/1eK0JI0Ha, JyXOB HJIH J1e30/I0paHTa Kak rnporecc AuQhy3uu.

10. O6pa3Lpl TBEpABIX BEIIECTB KPUCTAIUTMYECKOTO CTPOCHUSI.

11. Mozaenu KpUCTaLTMYECKUX PEILIETOK.

12. Tpu arperaTHbIX COCTOSIHUS BOZBIL.

13. IlepenuBaHye yrIeKUCIIOTO ra3a B CTakaH, yPaBHOBEIICHHBIN Ha BECaX.

14. Komnekimst KpUCTaJUTMIECKUX U aMOP(HBIX BEIIECTB U M3/ICIUHN U3 HUX.

15. Konnexiust MUHEpanoB (1a3ypuT, KOPYHI, XaJIbKOTIUPUT, (PIFOOPUT, TAIIUT).

16. Kosutekiyst TopHBIX Opo/] (TPaHUT, pa3iudHble (JOPMBI KaJbLIUTA - MEJ, MPAMOp, U3BECTHSIK).

17. Komnekiust roprourx UCKonaeMbIX (He(Th, KAMEHHBIH yTojib, CIaHIbl, TOPD).

18. CriupToBasi HKCTPAKIMS XJI0po(rILIa U3 3€1€HbIX JIUCTHEB.

19. TIpokanuBaHue CyxoH 3e/leH! pacTeHHi B My(enbHOM Meun i KOIMYECTBEHHOTO ONpe/ieIeHNs] MUHEpaIbHBIX BEIIECTB B HHUX.

20. KayecTBeHHas peakIysi Ha KUCIOPO/I.

21. KayecTBeHHast peakuysi Ha YIJIEKUCIIBIN ras.

22. KauecTBeHHas! peakiys Ha U3BECTKOBYIO BOJY.

JlaGopaTopHblie onbIThl. 1. Onucannue CBOWCTB KUCIOPO/A, YKCYCHON KHUCIOTHI, allfoMUHMSA. 2. CTpOeHHe IUTaMEHU CBeUM (CITMPTOBKH, CYXOTO
roptouero). 3. HaOmonenrie OpoyHOBCKOTO IBHKEHUSI YaCTUYEK YEPHOM TYIIM MOJ MUKpPOCKOnoM. 4. M3ydyeHne rpaHUTa ¢ MOMOUIbIO YBETMUUTEILHOTO
crekia. 5. OOHapyXeHHe KHpa B cCEMEHaX MOACOIHEYHHKA U Iperkoro opexa. 6. OOHapyxeHre 3(pUpHBIX Macell B areIbCMHOBOM Kopke. 7. OOHapyxeHne
KpaxMaia u 0enka (KJIeWKOBUHBI) B MIIIEHUYHON MyKe. 8. OOHapy>KeHUE YTICKUCIIOTO T'a3a B BBIIBIXaEMOM BO3IyXE C TIOMOIIIBIO M3BECTKOBOM BOJIBI.

JlomamHuii 3kcniepuMenT. 1. Mzrotosienue mozeneil Monekyn u3 miactimia. 2. J{uddysus nonos nepmanranata kaiaus B Boje.3. M3yuenue
ckopoctu auddysun asposoneit. 4. luddysus caxapa B Boje. 5. ONbITH ¢ MyCTOM 3aKpbITOM MIaCTMKOBOM OyThUIKOM. 6. KomuecTBeHHOE omnperienieHue
CoZIepyKaHUs BOJIBI B CBEXKEH 3ermeHn. 7. BanmMoielicTBrue ackopOMHOBOM KUCTIOTHI ¢ HomoM. 8. M3ydenne coctaBa MOJMMBUTAMHHOB W3 JIOMAIITHEN arlTeyuku. 9-
OOGHapy»xeHHe Kpaxmaia B MPOAYKTax MUTAHUSI.

IIpakTuyeckass padora 1. 3HakoMCTBO ¢ J1abopaTopHbIM obOopyrnoBanueM. [IpaBumia 0e30macHOCTH MpH PadOTEe B XUMHUYECKOM KaOWHETE
(;maGoparopun).
IIpaxTuyeckasi padora 2. HaGmonenue 3a ropsiieii cBeuoi. Y cTpoiicTBo criupToBKH. [IpaBuiia paboThl ¢ HarpeBaTeIbHBIME IPUOOPAMH.

Tema 2. MaremaTudeckue pacuerbl B XuMuu (9 4)



OmHocumenvhvle amomHas u MonekyispHas maccol. IIoHsTHE 00 OTHOCUTENBHBIX aTOMHOM U MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJIOPOIHON €TMHUIIBL.
OmpezneneHre OTHOCHUTENFHOM aTOMHOM MAacChl XMMHYECKHX JJIEMEHTOB IO Mepuoaudeckor Tabnume. Haxoxnenue mo Qopmyne BeriecTsa
OTHOCUTENILHON MOJIEKYJISIPHONU MAcChl KaK CYMMBbI OTHOCHUTENIBHBIX aTOMHBIX MacC COCTaBIIAOLINX BEIIECTBO XUMUUECKUX JIEMEHTOB.

Maccosas donsi xumuueckozo snemenma 6 ciodicHom eeujecmee. IloHsTHE 0 MaccoBOi JioMe -(W) XMMHUYECKOro SJIEMEHTA B CIIOKHOM BEIIIECTBE U €€
pacuet 1o popmyrie Bemecta. Haxoxxaenue (popMysibl BeliecTBa MO 3HAYEHUSM MAacCOBBIX JI0JICH 00pa3yroIuX €ro JIEMEHTOB (71 2-4aCOBOTr0 M3y4YeHUs
Kypca).

Yucmoie gewgecmea u cvecu. Ilonstue o uncroM BemiecTBe U cMecH. CMecu ra3000pasHble (BO3yX, MPUPOIHBINA ra3), sKuiakue (HeTh) U TBepaAble
(TOpHBIE ITOPOJIBL, KYJTMHAPHBIE CMECH, CHHTETUYECKUE MOFOIIINE cpecTBa). CMecH TOMOT€HHBIC U TeTEPOreHHBIE.

Obvemnas dons komnonenma 2asoeoui cmecu. Ilonsrre 06 0OBeMHOI Jone (¢p) KOMIIOHEHTa ra3oBoil cmecu. CocTaB BO3AyXa M MPHUPOAHOTO rasa.
Pacyer oObeMa KOMITOHEHTA Ta30BOI CMECH TI0 €T0 00BEMHOM J1071€, U HA00OPOT.

Maccosas dons eewgecmesa 6 pacmeope. TloHsTHE O MaccoBoii 1oie (W) BeliecTBa B pactBope. PacTBopuTesb U pacTBOPEHHOE BEIECTBO. PacueT Macchl
PacTBOPEHHOTO BEIIECTBA [T0 MACCE PACTBOPA M MACCOBOA J10JI€ PACTBOPEHHOT'O BEILIECTBA U APYTHE PACUETHI C MCIIOIB30BAHUEM ITUX TTOHSTHH.

Maccosas dons npumeceti. TIoHATHE O YMCTOM BEIllECTBE M MpuMecH. MaccoBast 1071s1 (W) mpumecu B oOpasiie ucxoaHoro emiectsa. OCHOBHOE
BeIIecTBO. PacyeT Macchl OCHOBHOTO BEIIECTBA IO MACCE BEIECTBA, COACPIKAIIETO ONMPEIEICHHYI0 MACCOBYIO JIOJNIO MIPUMECEH, U PYTHUe PAcUeThl C
UCIIOJIb30BaHUEM ATUX MOHSATUH.

JdemoncTpanum.

1. MuHepalnbl KyIpuT U TEHOPUT.

2. Okcun prytu(Il).

3. Konnekuuu pa3nudHbIX BUAOB MpaMopa U U3AeNui (MM WLTIOCTPALUNA U3/IENHii) U3 HETO.

4. CMech pe4HOTr0 1 CaxapHOTO IecKa U UX pa3/ielicHHe.

5. Komnekuus «HedTs 1 HEPTEIPOTYKTH».

6. Komnekmust OBITOBBIX cMecel (KyTMHApHBIE CMECH, CHHTETUUYECKHE MOIOIINE CPEICTBA, MMAMITYHH, HATTUTKU U Jp.).

7. Anarpamma 00BEMHOTO COCTaBa BO3/IyXa,

8. lmarpamma 00b€MHOTO COCTaBa MPHUPOTHOTO Ta3a.
9- IIpuroroBieHue pacTBOpa C 3aJJaHHBIMU MacCOM MU MacCOBOH J0JIeH PaCTBOPEHHOTO BEIIECTBA.

10. O6pa31el BEmeCTB U MaTEPUAJIOB, COICPIKAIINUX OMPEACTECHHYIO JIOTI0 MPUMECEH.
JomamHuii 3xcnepumedT. 1. M3yyeHne coctaBa OBITOBBIX KYJWHAPHBIX M XO3AMCTBEHHBIX cMmeceil mo atukeTkam. 2. [IpurotoBieHue

pacTBOpa COJIM, pacueT MacCOBOM JIOJIM PACTBOPEHHOTO BEILIECTBAa M ONBITHI C MOJYYEHHBIM pacTBOpOM. 3- M3ydueHue cocTaBa HEKOTOPBIX
OBITOBBIX U (papMallEBTUUYECKUX MPENapaToB, COAEPKAIIUX ONPENEIECHHYIO 1010 MPUMece, 0 UX ITUKETKaM.
IIpakTnueckas padora 3- [Ipurorosienue pacTBopa ¢ 3aJaHHON MacCOBOW J10JIEW paCTBOPEHHOI'O BEILECTBA.

Tema 3. SIBienus, npoucxoasimue ¢ Bemecrsamu (11 1)
Pazoenenue cmeceni. TloHsiTne 0 pasfgeneHUH CMECEl M OYKMCTKE BemiecTB. HekoTopble mpocTelime crnocoObl pa3aeieHHs CMECEH:



IPOCEUBaHUE, pa3/ieJICHUE CMECel MarHUTOM, OTCTauBaHUE, IEKaHTALlUs, LIEHTPUPYTrUpPOBaHUE, pa3/ieJICHUE C TOMOIIBIO ACIUTEIbHON BOPOHKH.

Qunvmposanue. PunbTpoBaHUEe B Ja00paTopuu, ObITY U Ha pou3BoaAcTBe. DUIbTpaT.

Aocopoyus. Tlonstue 06 agcopOuuu u agcopoeHTax. AKTUBHPOBAHHBIN yrob KaK BAXKHEHIINK alcCOPOEHT, €ro MCIoJb30BaHUE B OBITY,
Ha [MPOU3BOJACTBE U B BOEHHOM JIeJie. Y CTPOMCTBO MPOTHUBOrasa.

Lucmunnayus, kpucmaniusayus u eeinapueanue. JJUCTUIIALNS KaK IPOLECC BbIJIEIEHUS BEIIECTBA U3 KUIKON cMecu. [ucTrimmnpoBanHas
Bojga u obOsactu ee mnpumeHeHus. lleperonka HepTu. Hedremponykrsl. @paknuoHHas NEperoHka >XKUJIKoro Bo3ayxa. Kpucrammmsanus u
BbINIapUBaHUE B 1abopaTopuu (Kpuctamuiu3aTopsl U papdopoBble YAIKK AJIs BHIIAPUBAHUS) U IPUPOJIE.

Xumuyecxkue peaxyuu. IloHsITHE 0O XUMUYECKONH peakIUM KakK MPOLECCe NMpPEBpALICHUs] OJAHMX BEIIECTB B APYrue. YCIOBUS TEUEHUS U
NPEKPALIEHUS] XUMUYECKUX PEaKLIHH.

Ipusnaku xumuueckux peaxyui. VI3MeHeHne 11BeTa, BbINIaJCHUE 0CaJIKa, paCTBOPEHUE OCaJKa, BbIJICJIECHUE rasa.

JdeMoHcTpanum.

1. IIpocenBaHue cMeCH MYKH M CaXxapHOTO IecKa.

2. Paznenenue cMecH MOPOIIKOB CEPBI U JKele3a.

3. Pazzenenue cMecu MOPOILIKOB CEPHI U MECKa.

4. Paznenenue cMecu BOJBI M PACTUTEIBHOIO Maciia C IOMOUIBIO AEIUTEIBHON BOPOHKH.

5. enTtpudyrupoanue.

6. dunbTpOBaHUE.

7. PecnupaTOpHbIe MACKU U MApJIEBbIEC MTOBSA3KH.

8. AncopOIMOHHbBIE CBOMCTBA aKTUBHPOBAHHOTO YTJISl.

9. Cunukarenb U €ro IpuMEeHEHHE B OBITY U JIETKOW MPOMBIIITIEHHOCTH.

10. ITpoTuBoOTa3s U €ro ycTponcTBO.

11. [TonyyeHne TUCTHIUTMPOBAHHOM BOJBI C TOMOIIBIO JTA00OPAaTOPHON YCTAHOBKH ISl IEPETOHKU JKUIKOCTEH.

12. Konnexuus «HedTs u HEDTETPOAYKTHI».

13. Pa3znenenue cMecH mepMaHTaHaTa U JUXpoMara KaJiusl CIoco00M KPUCTAUTU3AIUH.

14. B3aumozelicTBue MOPOILIKOB JK€JI€3a U CEPbI IPU HATPEBAHUH.

15. TlonydyeHue yriekuciaoro raza B3auMoOJeHCTBUEM MpaMopa ¢ KUCIOTON U 00OHApyKEHHE €ro C TOMOIIBI0 N3BECTKOBOM BOJIBI.

16. Katanutndeckoe pa3iokeHrne MepoKCHaa Bogopoaa (KaTajanu3aTop — JAUOKCH] MapraHiia).

17. ®epmMeHTaTUBHOE Pa3JIOKEHUE NEPOKCUIA BOAOPOIA C TIOMOIIBIO KaTall a3bl.
8. KucnoTHbBIA OTHETYIIHUTENb, €r0 YCTPOMCTBO U MPUHIUII ACHCTBHUA.

19. Peakuust HelTpanu3auu oKpameHHoro GpeHondraaenHoM pacTBOpa MEI0YH KUCIOTOM.

20. B3auMojielicTBUE pacTBOPOB MEpMaHTaHaTa U JUXpOMaTa Kallusi ¢ paCTBOPOM CyJibduTa HATPHUsL.

21. [Tonyuenne ocagka rugpokcuaa meau (I1) unu ruapokcuna xenesa(lll) peakuueit oOmeHa.

22. PacTBOpeHHE MOJYYEHHBIX OCAJAKOB THAPOKCUIOB METAIIOB B KMCJIOTE.



23. Ilony4yeHue yriekuciaoro raa B3auMoIeCTBUEM pacTBOpa KapOoHATa HATPUS C KUCIOTOH.
JlaGopaTopHbIie ONBITHI.

1. U3roroBnenue pmibTpa u3 GuIbTPOBATBHON OyMaru wiv OyMakKHOH calleTKH.

2. 3yueHue ycTpOWCTBA 3aKUTAJIKHU U €€ IJIaMEHHU.

JomamHuii 3xciepuMenT. 1. Pazaenenue cmecu Cyxoro MoJjioka U peyHoro rnecka. 2. M3rorosiieHue MapiaeBO MOBA3KU KaK CPEACTBa
WHJIUBUAYAJIBHON 3allMThl B MEpUOJ 3nuAeMuu rpumnmna. 3. OTcrauBaHue B3BECH MOPOIIKA JJI YHUCTKU IMOCYAbl B BOJE M €€ JeKaHTauus. 4.
AncopOuusi akTHBUPOBAHHBIM YIJIEM KPACSIIMX BEIIECTB MENCU-KOMbIL. 5. AcopOIus KyKypy3HbIMU MaJOYKaMHU MapoOB NMaxXy4ux BEHIECTB. 0.
N3ydenue coctaBa U NPUMEHEHHUS] CUHTETUYECKMX MOIOLIMX CPEICTB, COJAEPIKAIMX SH3UMBL. 7. Pa3nokeHne cMecu MUTHEBOW COJIbI U caxapHOM
nyapel npu HarpeBanuu. 8. PactBopenume B Boae Tabnerkm acnmpuHa YIICA. 9. I[lpuroroBieHwe WM3BECTKOBOW BOAbI M OmbITHI ¢ Heil. 10.
B3aumoneiicTBue pacTBopa nepMaHraHaTa Kajius ¢ aCKOpOMHOBOM KHCIOTOM.

IpakTnyeckas pa6ora 4 (JoMaIIHUI SKCIIEPUMEHT). BhIpanuBanue KpUCTAIIIOB COJIH.

IIpakTnuyeckas padora 5. OuncTka MOBapeHHOMN COJIH.

[TpakTuyeckas padora 6 (qomamnuii skcepuMenT). Koppo3us Metanios.

Tema 4. Pacckaspl mo xumuu (34)

Yuenuuecrkasn xongpepenyus «Bvioarowuecs pycckue yuenwvle-xumukuy. Xusup u gesarenbHocts M. B. Jlomonocosa, JI. . Mengeneena, A.
M. byrneposa.

Koukypc coobwenuii yuawuxcsa «Moe niobumoe eewgecmeoy. OTKpbITHE, OTyUYE€HNUE U 3HAaU€HUE BRIOPAHHBIX y4alllUMHUCS BEIECTB.

Konxypc yuenuueckux npoexmos. VccnemoBanus B 00acTH XUMHYECKUX peakiuii: (HOTOCUHTE3, TOPEHHUE U MEJICHHOE OKHUCIICHHUE,
KOPpPO3Usl METAJIJIOB U CIIOCOOBI 3aLIUTHI OT HEE, APYrue peakluu, BBIOpaHHbIE yUYallUMHUCS.



Tema

Tema 1. Xumua B
HeHTpe
eCcTeCTBO3HAHMS

(11 9)

JInu"ocTHEIE

OTBETCTBEHHO
OTHOCHUTBLCS K
00y4eHUI0; OCO3HABATh
LIEHHOCTH O€30I1aCHOTO
oOpa3sa K1U3HH, 3HATh
OCHOBHBIC TTPaBUIIA
IOBEICHUS B
Ype3BbIYANHBIX
CUTYaIUsIX, CBSI3aHHBIX
C BO3JCHUCTBHEM
Pa3IMYHBIX BEIIECTB;
COLHATTLHYIO
3HAYUMOCTD H
coJiepKaHue
npodeccuit, CBI3aHHBIX
C XMMHEH; OCHOBHEIC
mpaBa 1 00s13aHHOCTH
rpakaaHuHa (B TOM
qHcIIe ydyalerocs),
CBSI3aHHBIE C
JIMYHOCTHBIM,
po¢eCCUOHATBHBIM U
YKU3HEHHBIM
CaMOOTIPEICIICHIEM

6. TemaTuyeckoe NJIAHUPOBAHUE
TemaTnueckoe NJIAHMPOBaHHUE YPOKOB XUMHH B 7 Kjacce no nporpamme O.C.I'abpuensina (1uyac B HeaeJ110).
Temaruueckoe miIaHUPOBaHUE

[1nanupyemble pe3ynbTaThl

‘ MeranpeameTHble

-YMmerh
MIPUBOIUTH
MIPUMEPBI
(bu3NIeCKuX Tel,
XHM. BEIIECTB, UX
¢buznyeckue
CBOICTBA.
-OTpPEeNENITh
npobIeMsl, T. €.
YCTaHABIIMBATh
HECOOTBETCTBUE
MEXY JKeJTaeMbIM
u
JIEHCTBUTEIIHHBIM;
-COCTaBISATh
CIIOKHBIN TIJIaH
TEKCTa;

-BJIaJIETH TAKHM
BHUJIOM H3JIOKCHUS
TEKCTa, KaK
IIOBECTBOBAHUC;
-0
PYKOBOJICTBOM
YUUTEIIS
MPOBOJIUTH
HETIOCPEICTBEHHO
€ HaOJIIoIeHHE;

[IpenmerHbie

Yyamuiics J0JKEH YMETh:
WCIIO0b30BaTh MPU
XapaKTEPUCTUKE BELIESCTB
TIOHSATHUSA: «aTOM», «MOJIEKYJa,
«XUMHYECCKHUH DIIEMEHTY,
«XAMHMYECKUM 3HAK, WIIH
CHMBOIJI», «BEIIIECTBOY,
«IPOCTOE BEIIECTBOY,
«CJI0>XHOE BEIICCTBOY,
«XUMHYECKHUE SIBIICHUA,
«(usuveckue sBICHUSA», 3HATH:
MPEAMETHI U3yUEHUS XUMUU,
XUMHYECKHE CUMBOIIBL: Al, Ag,
C, Ca, Cl, Cu, Fe, H, K, N, Mg,
Na, O, P, S, Si, Zn, ux Ha3BaHHS
Y TIPOU3HOIIICHHE;
KJIacCU(UIIUPOBATH BEIIECTBA
110 COCTaBY Ha MPOCTHIE U
CJIOXKHBIE; pa3INyaTh: TeJIa U
BeIIeCTBA;, XUMHYECKUI
3JIEMEHT U MPOCTOE BEIIECTBO;
OIHCHIBATh: (GOPMBI
CYILIECTBOBAHUS XUMUYECKUX
3JIEMEHTOB (CBOOOHBIC ATOMBI,
MPOCTHIE BELIECTBA, CIIOKHbIE
BEIIECTBA); TAOIMYHYIO (OpMY
[Tepuonnueckoi CuCTEMBI

UKT DopMBbI KOHTPOJIS
IIpodopuentanum DpoHTAIBHBIN
a1 (I1.O) Tekymmit
-«IIpumeHeHne Pabora c
XUMHYECKHUX 3HaHWH  ACMOHCTPAllMOHHBIM
B pa3nuuHbIX MaTepHaIoM
OTpACIIIX HAyKH» Pabota o kaproukam
-IIpodeccun [IpakTrueckas pabora
CBSI3aHHBIC c
XUMHEH: J1abopaHT
XAMHYECKOTO

aHajn3a, IPOBH30D,
HHKEHEP TEXHOJIOT,
H. Ip.»




-0
PYKOBOJCTBOM
YUUTEIIS
0pOpMJIIATH OTYET,
BKJIFOYAKOLIUNA
OIHCaHue
HAOJIIOIEHUS, €TO
pE3yNbTaToB,
BBIBOJIOB;
WCIIOJIb30BAaTh
TaKO BUI
MaTepUaIbHOTO
(mpeameTHOrO)
MOJIETTUPOBAHUS,
Kak (pU3nYecKoe
MOJIETTUPOBaHUE
(Ha mpumepe
MOZEJIEH CTPOCHUS
aTOMOB);
-TIOJTy4aTh
XUMHYECKYIO
nH(pOpMaLIHIO U3
Pa3IMYHBIX
HMCTOYHUKOB;
-OTpeeNsTh
0OBEKT M aCIeKT
aHanm3a u
CHHTE3a;
KOMITOHEHTHI
o0BbeKTa B
COOTBETCTBUH C
aCMeKTOM aHajlun3a
Y CUHTE3a;

XUMHUYECKHX 3JIEMEHTOB;
CBOICTBa BEILIECTB (TBEPBIX,
KHUJIKUX, Fa3000pa3HbIX);
OOBSICHATH CYIIHOCTb.
XapakTepu30BaTh: OCHOBHBIE
METO/Ibl U3yYECHUS
€CTEeCTBEHHBIX AUCIUILINH
(HabOmroIeHKEe, SKCTIICPUMEHT,
MOJIETUPOBAHUE); POJIb XUMHUHU
(TIOJOXKUTENBHYIO U
OTPHULATENBbHYIO) B XKU3HU
YeloBeKa, apryMEeHTUPOBATh
CBOE OTHOLIEHUE K 3TON
npobieme; MpoBOIUTh
Ha0JII0/IeHUs] CBOICTB BEILIECTB
U SIBJIEHUH, TPOUCXOJIAIINX C
BEIECTBAMU; COOII0IaTh
IpaBUJIa TEXHUKU 0€30IaCHOCTH
IIpH NPOBEIEHUN HAOIIOICHUM
1 J1aOOPaTOPHBIX OMBITOB.




Tema2.
MaTteMaTuyecKmne
pacuerbl B XUMUH
O

OTBETCTBEHHO
OTHOCHUTBCS K
00y4EeHHIO; 0CO3HABATH

-OCYIICCTBIIATh
KaueCTBEHHOE U
KOJIMYECTBEHHOE
OIHCaHue
KOMIIOHEHTOB
00BEKTA;
-OIpeCIIATh
OTHOIIEHHUS
00BEKTA C
JIPYTUMH
00BEKTaMU;
CYIICCTBEHHbBIC
MIPU3HAKH
00BEKTA.

BBIYHCIIATh OTHOCUTEIHHYIO
BBIYUCIISITH OTHOCUTEIBHYIO
MOJICKYJISIPHYIO MacCy
BEILIECTBA U MACCOBYIO JIOJIIO
XHMHUYECKOI0 3JIEMCHTA B
COCIUHEHHUIX

WCIIOIB30BATh MPHU PEIICHUH
pacyeTHBIX 3a/1a4 MOHSITHUS
«MaccoBas J0JI DJISMEHTa B
BEIIECTBEY, «MaCCOBAs JOIS
pPacTBOPEHHOTO BEIIECTBAY,
«00beMHast 10715 Ta3000pa3HOTO
BEIIIECTBAY; TPOBOJIUTH PACUYETHI
C UCTIOJIb30BAaHUEM MOHATHI
«MaccoBas 7o DJIEMEHTA B
BCIIECTBEY, «MaCCOBA JOIS
PacTBOPEHHOTO BEILIECTBAY,
«o0beMHast 1071 Ta3000pa3HOTO

DOpoHTAITLHBIN
Texymmit

Pabota no kaproukam
[TpakTrueckas padota
KonTponbnas padbora




Tema 3. SIBjeHusn,
npoucxoasimue ¢
BellleCTBAMHU

(11 g)

OTBETCTBEHHO
OTHOCHUTBLCS K
00y4YeHHIO; OCO3HaBaTh
€JIMHCTBO 51
LIEJIOCTHOCTD
OKpY’KaloIlero  Mupa,
BO3MOKHOCTH €ro
II03HABACMOCTH 5
00BSCHUMOCTH Ha
OCHOBE JTOCTHIKECHUH
HaAyKH.

ITocTenenHo
BBICTpanBaTh
COOCTBEHHOE
LIEJIOCTHOE
MHUPOBO33PEHUE:
0CO3HaBaThb
MOTpeOHOCTH u
TOTOBHOCTE K

caM0o00pa30BaHHIO, B
TOM YHCJIE€ U B pPaMKax

CaMOCTOATEIIbHOMN

NS TebHOCTH BHE
TITKOJTBI, OIICHUBATH
KU3HEHHBIC CUTYaIlUU C
TOYKHU 3peHus
O0e3zomacHoro  00Opaza
KU3HA W COXpaHEHUs
3/10pOBbBS;
®opMupoBaTh

OKOJIOTHYC€CKOC

COCTaBJISITh
OCHOBE TEKCTa
CXEMBI, B TOM
qucie c
MIPUMEHEHUEM
CpEICTB UKT;
CaMOCTOSTEILHO
0pOpMIIATh OTYET,
BKJITFOYAIOIHH
oInycaHue
JKCTIEPUMEHTA,
€ro pe3yJbTaToB,
BBIBOJIOB

Ha

BCIICCTBA».

Hcnons3oBars npu
XapaKTepUCTHKE BELIECTB
MOHATHSL: «AUCTUILISILIUS,
«II€PErOHKaY,
«KpUCTaIU3ALHS,
«BbIMIAPUBAHUEY,
«(hunapTpOBaHUEY, «BO3TOHKA,
WK cyOnumanus»,
«OTCTaUBaHUEY,
«UEHTpUPYTUPOBAHUEY,
OOBSCHATH CYIIHOCTD
XUMHUYECKHX SIBICHUH (C TOUKH
3peHusi aTOMHO-MOJIEKYJISPHOTO
YUYEHHMSI) M UX TIPUHIUITHAIBHOE
OTIIMYME OT (PU3NUECKUX
SIBJICHUH; YCTaHABIIMBATh
IIPUYHUHHO-CJIEICTBEHHBIE CBS3U
MeXay GU3NYECKUMU
CBOMCTBAMHU BELIECTB U
CIIOCOOOM pa3JIeNIeHus! CMecei;

Cnaii 1eKumn ®poHTaTBHBIN

Cuaiig npeseHTanus Texymuit
«CII0COBEI Pabota o kaproukam

.. IIpaktudeckas pabora
pasjienenus cMeCell. | Koprponsmas pabora
3HadeHue s

JKU3HU U 3J0POBbA
YCIO0BCKa»




Tema 4. Paccka3bl
0 XUMHUH
(34)

MBIIICHUE: YMEHHE
OLICHUBATh CBOIO
NEeSITEIbHOCTh u
MOCTYIKHU JIPYTHUX

JIIOJIEH C TOYKU 3pEHus
COXpaHEHHUS
OKpYy>Karolen cpenbl -

rapaHta  KU3HH u
OJarornoyydust  JIroJIei
Ha 3eMIIe.
OTBETCTBEHHO

OTHOCHUTBCSI K
00y4eHHI0; 0CO3HABATH
[IEHHOCTh OE€30MacHOTO
oOpa3za K13HH, 3HATh
OCHOBHBIE TTpaBUIIa
IIOBCACHUSA B
Ype3BBIYANHBIX
CUTyalusX, CBA3aHHbIX
C BO3JIEMCTBHEM
PAa3IMYHBIX BCUICCTB,
COLIUATILHYIO
3HAYUMOCTb U
coJiepKaHue
npodeccui, CBA3aHHBIX
C XUMUEH; OCHOBHBIE
npaBa U 00s13aHHOCTH
rpaxaaHuHa (B TOM
YHUCJIEe yJalierocs),
CBSI3aHHBIC C
JTMYHOCTHBIM,
npodeccCHOHATEHBIM U

Hemnats mOMETKH,
BBITHICKH,
IUTUPOBAHUE
TEKCTa,
COCTaBJISITh
JOKJIa;
COCTaBJISITh
OCHOBE TEKCTa
rpadguku, B TOM
yucIie c
MPUMEHEHUEM
CPENCTB UKT;
BIIAJIETh TaKuM
BHUJIOM H3JIOKEHUS
TEKCTa, KaK
paccyxJieHue;
WCIIOTh30BaTh
TaKoMn
MBICJIEHHOTO
(naeanbHOrO)
MOJIETTUPOBAHUS,
Kak 3HaKOBOE

Ha

BHUI

KJIaCCU(UIMPOBAThH IPOCTHIE
BEILIECTBA HA METAILIBI U
HEMETaJIIbL,

[Ipe3enTanus

®poHTaTBHBIN

«Benukye OTKpbITHs L CKYIMH

Y4E€HBIX
M.B.JIoMoHOCOB,
JA.N.Mennenees,
A M.Bytnepos»
[Ipe3enTanus
«DNEeMEHTHI U
MPOCTHIE BEIIECTBA
M UX 3Ha4YCHUE.
A3oT.
AnTrOMUHMI.
Kemeso.

3onoto. Bogopoa.

Pabota o kaproukam




KU3HEHHBIM MO/IETUPOBAaHUE
camoomnpeesieHueM (Ha

8 kaacc.
BBenenue . OcHoBHbIe NOHATUA XuMuM. [Ipeamer xumuu.

[Ipeamer xumun kak Hayku. Tena u BemecTBa. XUMUS —4acTh €CTECTBO3HAHUA. VICTOUHMKN XUMUYeCKON nH(OpMAINH, €€ MOoTyYyeHne, aHaIu3 1
MIPEJICTAaBJICHHE €ro Pe3yabTaToB. Posib XMMIUM B )KU3HU YenoBeka. Xemohunus u xemooOusi. Kparkue cBeieHUs! U3 UCTOPUU BO3HUKHOBEHUS U
pazBuTHs xumuu. [lepron anxumun. Pazsutie xumun Ha Pycu. Pojib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMUYECKOH HayKku - paboTel M. B.
JlomonocoBa, A. M. bytneposa, J[. 1. MenneneeBa OcHOBHbIE METOJIbI TTO3HAHUS B XUMUU (HAOJIO/ICHUS, ONMCAHUE, H3MEPEHUE, DKCIICPUMEHT,
MOJICTTUPOBAHUE); OMTUCHIBATH X0 IKCTICPUMEHTA B PE3YJIbTATOB HAOIIOACHHA, COCTABISAThH M OMPEICISITh MOICIH CIIOKHBIX U TIPOCTHIX BEIIECTB.
@u3nYECKUE SBJICHUS U XUMUYECKUE peakiuu. [Ipu3Haku XMMUYECKUX peaKHil. Y CIOBUS MPOTEKAHUS XUMUYECKUX peakluil. Poib XMMUU B )KU3HU
yenoBeka. Yuctele BeniecTBa U cmecu. OuncTka BemiecTB. [IpaBuna oxpaHsl Tpyna mnpu paboTe B XMMHYECKOM KaOuHeTe. XUMHYecKas CHMBOJIHUKA.
3HaKM XUMHUYECKHUX JIEMEHTOB M MPOUCXOXKICHUE UX Ha3BaHU. Xumuueckue popmyibl. Muaekco! u koaduimenTsl. OTHOCUTETbHBIE ATOMHAS U
MOJIEKYJIIPHASI MACCHI.

JdemMoHcTpanuu.

1.HarpeBanue caxapa.

2.HarpeBanue napaduna

3.'openue napaduna

4.B3auMoelicTBHE pacTBOPOB KapOoHATa HATPUS M CONSTHON KUCHOTHI, cynbdara meau (I1)u runpokcuna Hatpus, ruapokcuga meau (1) u rimroxo3sl
(ipu H.y ¥ IpU HarpeBaHMHM )

5.006pa31sl 1ab0paTOpHOTO 00OPYIOBAHUS U MIPUEMBI O€30MacHON PaboTHI ¢ TabopaTOpHBIM 000PYIOBaHHUEM U BEIIECTBAM

JlabopaTopHbIe ONbITHI

1. paccMOTpeHHE BEIMIECTB C pa3HBIMUA (PU3NYECKUMH CBOMCTBAMU

2.IIpumeps! Gpu3nuecKkux sBIeHUH (T1aBieHUe napaduHa, ucnapeHue Bp/abl.

3Oxucnenne Meau Ipyu HarpeBaHuM, ACMCTBUE COJITHON KHCIIOTBI HA MpaMop.

Pacuernsble 3agaun. 1. HaxoxeHne OTHOCUTENBHOIN MOJIEKYIISIPHOI Macchl BEIIECTBA 10 €r0 XUMUYECKOH Gopmyiie.

Tema 1. ATOMBI XMMHU4Y€CKHX 3JIEMEHTOB
AToMBI Kak ¢opma CyIIeCTBOBaHHS XUMHUYECKUX dneMeHToB. OcHoBaHuUsA Kiaccupukamuu XuMmudeckux d3nemeHtoB J[. WM. Menneneena
[lepuonuueckass cucTeMa Kak €CTECTBEHHO- Hay4yHas KiIacCH(UKAIUs XUMUYeCKHX »s1eMeHToB. CTpykTypa Tabmuubl «llepuoanyeckas cucrema



Ilepuonuueckas cucreMa Kak €CTECTBEHHO- Hay4Has KilacCUUKalUs XMMUYeCKHX »3jeMeHToB. CTpykTypa Tabmuubl «llepuoanueckas cucrema
xumuueckux snemeHtoB J[. M. MenneneeBa»: A- u b- rpynmsl, nepuoasl. OCHOBHBIE CBEIEHUSI O CTPOCHUU aTOMOB. JloKa3aTelbCTBa CIIOKHOCTH
crpoeHus aroMoB. OnbIThl Pe3epdopaa. IlnanerapHas Mozienb cTpoeHus aToMa . 3HaKU XMMUYECKHX 3J€MEHTOB. MeTaibl 1 HEMEeTaJUIbl.

Momnekymna. IIpocTbie u clloKHBIE BeIeCcTBa. XUMHUEcKas popmyna. BaneHTHOCTB: onpenenenne BaIeHTHOCTH 0 (popMysie OMHAPHOTO COSINHEHUS U
cocTaByieHHe (GopMysl OMHAPHBIX coeluHEHUH. J[Be (hOpMBI MpencTaBiIeHUs NEPUOIUYECKOM cucTeMbl: BepOanbHas M rpaduyeckas. Ou3nveckuit
CMBICJ TIOPSAKOBOrO HOMEpa 3JIEMEHTa, HOMEpa IpyMIbl, Nepuoja. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHM. 3JIEMEHTOB B MpEJesiax MalbIX
IIEPUOJOB U INIABHBIX NOAIPYIIII

OTHOcHTENbHBIE ATOMHAS U MOJIEKYJIsIpHast Macchl. MaccoBast 1011 XUMHUYECKOIO JIEMEHTA.

SnepHas (raHerapHasi) MoJelb cTpoeHus: aromMa. CocTaB aTOMHBIX sIep: HPOTOHBI, HEUTPOHBI. DIEKTPOHbI. DU3NYECKHil CMBICI HOPSIKOBOIO
Homepa. CTpoeHue 3JIEeKTPOHHBIX YPOBHEW aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIbIX MEPUOOB nepuoandeckoit cucremsl J[. . MennaeneeBa (mepBbix
20 snemeHTOB). [IoHATHE O 3aBEPIIEHHOM M HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (3HEPreTHYECKOM YPOBHE).

CoBpeMeHHOe cojiepKaHue OHATHS «XUMUYECKH 3JieMeHT» MaccoBoe uncio. M3oTorsl.

OneKTpoHHass 000J0YKa aTOMa: MOHATHE 00 3JEKTPOHHOM CJI0€, ero €MKOCTU. 3alOJHEHHE 3JIEKTPOHHBIX CIOEB Y aTOMOB 3JIEMEHTOB IIEpBOrO-
TPETHEro Mepruoaa..

CoBpemenHas (popMyIHpPOBKa eprogrueckoro 3akoHa. Hayunsrit moxsur /I.M1. MenaeneeBa, ero xu3Hb U 1€ATEIbHOCTb.

XHAMHUYECKas CBA3b.

HoHHas xumuueckasi cBsA3b. l3MeHeHHe uuciia 3JeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHMHYECKOro 3JIEMEHTa - 0Opa3oBaHME
MOJIOKUTEIBHBIX M OTPULIATENIBHBIX HMOHOB. MOHBI, 00pa3oBaHHbIE aTOMAMHU METAIJIOB U HeMeTalioB. [IpMUMHBI M3MEHEHHsS] METaUINYECKUX U
HEMEeTaJNINYeCKUX CBOMCTB B nepuojiax u rpynmnax. O6pasoBanue OMHapHbIX coequHeHuil. [lonsaTue 06 nOHHOM cBsA3U. 3aps] MOHA.

KoBanenrnas xumnueckasi cBs3b. [lonstue o6 snexkrpoorpunarensHoctu (30). CxeMbl 00pa3oBaHMs MOJIEKYJl OMHAPHBIX COSAMHEHUH 3JIEMEHTOB -
HEMeTalJIOB (KOBaJIEHTHAsl MOJISIpHAs M HEMOJsIpHas CBA3b) XMMUYECKHUX 3J1eMeHTOB. [loHATHE O BOJOPOJHOMN CBSI3M M €€ BIMSIHUU Ha (PU3NYECKHE
CBOMCTBA BEILIECTBA HA IPUMEPE BOBI.

Merannuyeckas CBA3b €€ CYIIHOCTb U MEXaHU3M 00pa3oBaHMs. THIIBI KPUCTAIUIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIApHasi, HOHHAs, MeTallTMyecKast)
3aBUCUMOCTh (PM3UYECKUX CBOWCTB OT TUIA KPUCTAUINYECKON PEIIETKH.

Pemenue 3agqau «YCTaHOBJIEHHE MpOCTeHIIHe (POPMYIIbI BEIIECTBA IO MACCOBOM JT0JIE)
JdemoHcTpaumnu:

1.ITpumepbl NPOCTHIX U CIOKHBIX BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX.

2. llTapocTep:kHEBBIE MOJIEIM MOJIEKYJI METaHa, aMMHaKa, BOJIbL, XJIOPOBOJIOPOAA, OKCUAA yIiepoaa
Mopenu aToMOB TPETHETO —TPETHETO MEpUOAa

Monen HOHHBIX KPUCTAUIMYECKUX PEIIETOK PELIECTOK XJIOpHIa HATpus,

Moeny KOBaJIEHTHBIX KPUCTAJUIMYECKUX PEIIETOK aniMasa, rpadura

Mopenu KOBAJICHTHBIX KPUCTALTHYECKUX PEIIeTOK okcuaa yraeposa (IV)



Monenu MeTalNIn4ecKuX KPUCTALTNYECKUX PEIeTOK

JlaGopaTopHble padoThI

CocraBiieHne MoJieNiei MOJIEKYJ U KPUCTAJLJIOB BEIIECTB C HOHHBIM TUIIOM XUMUYECKON CBS3H.

Cocranenue Moielield MOJIEKYJI BEIIECTB C KOBAJICHTHBIM THUIIOM XUMHYECKOM CBSI3U

CocraBiienne Mojienei MOJIeKyJl KOBaJIGHTHBIM TUIIOM XUMHYECKON CBS3H.

Cocranenue Mojelield MOJIEKYJI TUTIOM XUMUYECKON CBS3H.

Tema 2. IIpocThie BemecTBa

[TonoxeHne MeTaJUIOB U HEMETAJUIOB B IMIEPUOJUYECKON cCuCTeEME XUMUYECKUX 3iieMeHToB 1. 1. Menneneesa.

OO01mas xapakTepucTUKa METAJIOB IO UX MOJIOKEHUIO B IEPUOJUYECKON cCUcTeMe XuMuueckux anemeHToB [I.M. MenzaeneeBa. Baxueiiue npocTbie
BEIIECTBA — METAJUIBI (KeJe30, ATFOMUHUHN, KaJIbIMiA, MarHUi, HATpHid, kKanuii) O0mue pu3ndeckrue CBONCTBa METAJUIOB. BaskHeimuie npocTeie
BelIECTBA - HEMETAIUIbI, 00pa30BaHHbIE aTOMAaMU KUCIOPO/a, BOJOPO/Ia, a30Ta, cephl, hocdopa, yriepoaa. MoneKkybl MPOCTHIX BEIeCTB-HEMETAIIOB-
BOZIOPOJIa, KUCIIOPO/a, a30Ta, rasloreHoB. OTHOCUTENIbHAST MOJIEKYJIsipHast Macca. CltoCOOHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB K 00pa30BaHHIO
HECKOJIbKUX MPOCTHIX BEIIECTB - AIUIOTPOIHUA. AJIOTPONHbIE MOAUUKALIMU KUciaopoaa, pochopa u onosa. MeTaminueckue U HEMETAJUTHUECKUE
CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENBHOCTD JEJICHUsI MPOCTHIX BEIIECTB Ha MeTaJUIbl U HeMeTauibl. Yucno ABoraapo. KonudecTBo BemiecTsa.
Monb. Monsipaas Macca. MonsipHbIil 00beM ra3000pa3HbIX BellecTB. KpaTHble eTUHUIIBI KOJTMUYECTBA BEIIeCTBA — MUJUIUMOJIb U KUJIOMOJTb,
MUJUTUMOJIIPHAS U KHJIOMOJISIPHAsE MacChl BENIECTBA, MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIN 00beMBbI Ta3000pa3HBIX BEMIECTB. PacueTsl ¢
WCIOJIb30BaHNEM TIOHATUN «KOJHMYECTBO BEIIECTBA», «MOJIAPHAS Maccay, «MOJIIPHBIA 00BEM Ta30B», «IIOCTOSTHHAS ABOTaApO»

JdemMoncTpanum:
HekoTopsie MeTaibl ¢ KOJIMYECTBOM BellecTBa 1 MOJIb.
Mozens MossipHOro 00beMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHblie padoThI:
O3HaKOMJIEHHE C KOJUIEKIINEN METAJIOB.
O3HaKoOMIJIEHHE C KOJJIEKIIMEH HEMETAJIJIOB.

Pacuernsble 3a1auu:
1. BeraucieHne MOJISIpHOM MacChl BEIIECTB IO XUMHYECKUM (hopMymam.
2. PacdeTsl ¢ HCTIOJIb30BaHUEM TTOHSATHH «KOJUYECTBO BEIIECTBAY», «MOJISIPHASI MAcCay, «MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAsT ABOTaIpO».

Tema 3 . CoennHeHUSI XUMHYECKHX JJIEMEHTOB
CTGHGHL OKUCJIICHUA. CpaBHeHI/Ie CTCIICHU OKHMCJICHHUS W BAaJICHTHOCTH. Onpe,ueﬂeHHe CTCIICHU OKHMCIICHHUS DJICMCHTOB IIO XI/IMI/I‘-IGCKOI\/JI (bopMyne
coenunenus. CoctarieHue Gopmysn OMHAPHBIX COSAUHEHUH, 00U crtoco0 WX Ha3bIBaHUs. bHapHBIE COCTMHEHHS METAIIOB U HEMETAJNIOB: OKCH/IBI,



xjaopuabl, cyabduasl u ap. CocraBienue ux Gopmyi. buHapHble cOeTMHEHUS HEMETAIOB: OKCHJIBI, JICTYYHE BOJOPOJHBIE COCIMHECHHS, UX COCTaB.
[IpencraBuTenu OKCUAOB: BOJA, YIVIEKHUCIBIA ra3 M HeraumeHas W3BeCTh. [IpencTraBuTenu JE€Ty4yuX BOJOPOJHBIX COEAWHEHHI: XJIOPOBOLOPOA H
ammuak. OCHOBaHMS, MX COCTaB M Ha3BaHHA. PacTBOpMMOCT, OCHOBaHMN B Boje. TaOiMiia pacTBOPHUMOCTH THAPOKCHJIOB W COJIeH B BOJIE.
[IpencraBurenu wienoyen: TUAPOKCHABI HaTpus, Kanuuss W Kainblus. lloHsTHe 0 KadecTBeHHbIX peakuusx. Muaaukaropel. M3MeHeHue OKpacku
WHJIMKATOPOB B IIENOYHOM cpene. KucioTel, nx coctaB um HazBaHusa. Kimaccudukanus kucnot. [IpeacrtaBurenu KUCIOT: cepHasi, COJISTHAs M a30THasl.
[Tonsitue «ocHOBHOCTBY». [loHsiTME O miKane KuciaoTHOCTH —Inkana-pH. M3meHeHue okpacku WHIUKATOPOB B KHCIOTHOM cpeae. Conm Kak
MIPOM3BOHBIC KUCIIOT U OCHOBaHMH. MIX coctaB u Ha3BaHms. PacTBopuMocTbh coisieid B Boje. IlpencraButenu coseit: Xjaopu HaTpus, KapOoHAT U
dochar xampiuss. AMOp(dHBIE U KPHUCTAUTMICCKUE BEMIeCTBA. MEKMOJICKYISIPHBIE B3aWMOICHCTBHUSA. THIBI KPUCTAUIMISCKUX PEHICTOK: WOHHAS,
aTOMHasi, MOJICKYJISIPHAsE U METAJUIMYECKas. 3aBUCUMOCTh CBOMCTB BEUIECTB OT THUIIOB KPUCTAUIMUECKUX pELIETOK. BemiecTBa MOJIEKYISIPHOIO U
HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH TMOCTOSHCTBA COCTaBa JJIsl BEUIECTB MOJIEKYJSIPHOTO CTpoeHUs. UncThie BemecTBa U cMecu. [IpumMepsl KUKk ux,
TBEPJbIX U Ta3000pa3HbIX cMeced. CBOWMCTBA YUCTBHIX BEHIECTB M cMeceil. MIx coctaB. MaccoBas M 0ObeMHas JIOJM KOMIIOHEHTa cMecu. Pacdersl,
CBSI3aHHBIC C MCIIOJb30BAHUEM IMOHITHUS JOJIA.

Pacuernsble 3agaun. 1. Pacuer MaccoBoi 1 00bEMHOI J10JIEH KOMIIOHEHTOB CMECH BEILIECTB.

2. Briuncnenue MaccoBOM J0JM BELIECTBA B PACTBOPE MO U3BECTHOM Macce paCTBOPEHHOT'O BEIIECTBA U MACCEe pACTBOPUTENS.

3.BBI'—II/ICJ'I€HI/Ie MacCChbI paCTBOpHCMOFO BeIIECCTBA N paCTBopI/ITeJ'ISI, H€06XOI[I/IMI)IX JJIA HpI/Il"OTOBJ'IeHI/IS{ onpeneneHHoﬁ MacCChbI paCTBopa C HSBGCTHOfI
MacCOBOH J0JI€H paCTBOPEHHOT'O BEILIECTBA.

JdemMoHcTpanuu.

OO0pa3sibl OKCHIO0B, KHCIIOT, OCHOBAHUM U COJICH.

KucnoTHo-111e1049HbIe HHANKATOPBI, U3MEHEHUE OKPACKH B PA3JIMYHBIX Cpe/laX YHUBEPCAIbHBIN HHIUKATOP U U3MEHEHHE €r0 OKPACKU B Pa3IMUHBIX
cpenax.

O3HaKOMJIEHHE C KOJUIEKLIMEH BELIECTB C pa3HbIM THIIOM KPUCTAJUTMYECKON PELIETKH.

N3rorosnenune Mojieneil, KpUCTALNINYECKUX PEIIETOK.

O3HakomJieHHEe ¢ 00pa3aMy TOPHOI MOPOIBL.

JlaGopaTopHbie ONBITHI.

O3HaKOMJIEHHE C KOJIEKIUSIMU OKCHUIOB.

O3HaKOMJIEHHE CO CBOMCTBAMU aMMUAKa.

KauecTBeHHBIE peaKkIMK Ha YTJIEKUCIIbIN ra3

Onpenenenne pH pacTBOpOB KUCIOTHI. IIEJIOYU U BOJIBI.

Omnpenenenue pH pacTBOPOB TUMOHHOTO U SIOJIOYHOTO COKOB Ha Cpe3e III0JIO0B.
O3HaKOMIJIEHHE C KOJUICKIIUSAMU COJIEH..



[IpenMeTHbIe pe3ynbTaThl 00y4YeHUS

Tema 4. U3MeHeHus1, NPOUCXOsIIIIHE C BelleCTBAMU

[TonsATHe SIBICHUN KaK U3MEHEHHH, MPOUCXOSIINX C BEIIECTBAMH. SIBJICHUS, CBA3aHHBIC C M3MEHEHNEM KPUCTANTIMYECKOTO CTPOCHHUS BELIECTBA MPU
MIOCTOSTHHOM €T0 COCTaBe, pu3nyeckue siBieHus. Ou3ndeckue sBICHUS B XMMHUH: TUCTUILUIALNS, KPUCTAIIM3ALUs, BEITAPUBAHUE U BO3TOHKA BEIIECTB,
HeHTpUuQyrupoBanue. SIBIeHNs, CBI3aHHBIE C H3MEHEHUEM COCTaBa BEILIECTBA, - XUMHUECKUE peakuu. [[pu3Haku 1 yCIOBHSI MPOTEKAHMS XUMHYECKIX
peakuuii. [lonsTre 00 5K30- M HIOTEPMHUYECKUX peaKIMsX. Peakiuu ropeHusl Kak 4acTHBIM Caydail SK30TEPMHUYECKHX PEaKIHi, MPOTEKAIOIINX C
BBIJICJICHUEM CBETA. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XMMHUUYECKHE ypaBHEHU. 3HAUCHHE HHIEKCOB M Kod(pduuueHToB. CocTaBieHHE ypaBHEHUH
XMMHUYECKHX peakiuid. PacyeTsl Mo Xxumu4yeckuMm ypaBHeHHAM. Peakuunu pasnoxenus. [loHsTHE 0 CKOpOCTH XMMHYECKHUX peakuuil. KarammzaTopsr.
@®epmentsl. Knaccudukanus XUMHUYECKUX pPEakUil MO Pa3iIWYHBIM IpPU3HAKaM: YHCIy M COCTaBY MCXOJHBIX W IOJYyYEHHBIX BemlecTB. Peakuuu
coeauHenus. Karanurndyeckue n HekaTanuTuueckue peakiuu. O6paTuMble 1 HeoOpaTuMble peakuuu. Peakiuy 3aMerienus. DIeKTPOXUMUYECKUH psint
HaNPSHKCHUH METAJUIOB, €r0 HMCIIOJIb30BAaHHUE JUIsl IIPOTHO3UPOBAHUS BO3MOXXHOCTH MPOTEKAHUS PEaKIUi MEXKIY METaJUIaMHd U PacTBOPAMH KHUCIIOT.
Peaknuu BBITECHEHHMS OJHUX METAUIOB W3 PAcTBOPOB MX COJeH ApyruMH MeTaiamu. Peakumm oOmena. Peaknum Heitpanuzanuu. Y ciioBus
MPOTEeKaHHs peakiuii 0OMeHa B pacTBOpax O KOHIA. THITBI XUMUYECKHX PEaKIHid (110 MPU3HAKY «YHCIIO U COCTAaB MCXOHBIX BEIIECTB U MPOIYKTOB
peakMu») Ha MpUMepe CBOMCTB BOJBI. Peakius pas3iokeHUs - 3JEKTPOJU3 BOAbI. Peakiuu coeAMHEHUs - B3aMMOJEHCTBHE BOJbI C OKCHIAMHU
METAJUIOB ¥ HeMeTaJUIOB. [IoHsATHE «TUAPOKCHIBI». Peakunu 3aMenieHus - B3auMOACHCTBUE BOJBI C IMIEJIOYHBIMU U MIETOYHO3EMEITbHBIMU METaJNIAMH.
Peakiiun ooMeHa (Ha mpuMepe rupoin3a cyiab(puaa alloOMUHUS U KapOuaa KaabIys).

JdeMoHcTpanum.

[Tpumeps! pusnueckux snenuil. 1.11naBnenue napapuna.2. Bosronka iona mnu 6eH30iHON KUCTIOTHI. 3.PacTBOpeHNe OKpallleHHbIX COJIEH.

4. Tuddy3us AyMUCTHIX BELUIECTB C ropsIei JaMIOYKy HakanuBaHus. [IpumMepsl XUMUUYECKHUX SBJIEHUI: a) ropeHre MarHus; 0) B3aumo/ieicTeue
COJITHOM KHCIIOTBI C MPaMOPOM MJTH MEJIOM; B) MostydeHue ruspokcuaa meau (I11); r) pactBopeHue noy4eHHOro TuApoKCcHIa B KUCIOTaxX; 1)
B3auMoieiictBue okcuaa meau (I11) ¢ cepHoii KUCIOTON MpU HarpeBaHUM; €) pa3jIoKeHUE epMaHraHaTa Kajlus; 5K) B3auMOEeHCTBUE pa30aBiIeHHBIX
KHCJIOT ¢ MeTayulaMu. Pa3noxkeHne nepokcuia BOJOPOa MOMOIIBIO JUOKCHAA MapraHlia ¥ KaTaja3bl KapToQelis WIK MOPKOBH.

JlaGopaTopHbie ONBITHI.
HpOKaHI/IBaHI/Ie MCIU B INIAMCHU CITMPTOBKH UJIN I'OPCIIKH.
3amemenue Menu B pactBope xuopunaa meau (1) sxemezom.

PacuerHble 3an1auu. 1. Berancienue no XMMHYECKUM yPAaBHEHUSIM MAaCChl MJTH KOJTMYECTBA BEIIECTBA 10 H3BECTHOM Macce WM KOJMYECTBY BEIIEeCTBA
OJTHOTO M3 BCTYNAIOLIUX B PEAKIMIO BEIIECTB UM MPOAYKTOB peakluu. 2. Borunciaenne Macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOIyKTa peakini,
€CJIM U3BECTHA MAcca UCXOJIHOTO BEIIECTBA, COACPIKAIIECTO OMPEICICHHYIO OO MpuMecei. 3. Beruncienne Macchl (KOJIHMYECTBa BEMIECTBA, 00heMa)
MIPOJYKTA PeaKkiuu, €CJIM U3BECTHA Macca pacTBOPa U MaccoBast 10JIsi PACTBOPEHHOI'O BEIIECTRA.



Tema 6. Teopusi 3J1eKTPOJIUTHYECKON JUCCONUALMHU U CBOICTBA KJIACCOB HEOPTAHUYECKUX COeTUHEHUIH

PactBopenue kak pusuko-xumudeckuii npouecc. [loustue o ruaparax u Kpuctauioruapartax. Pactsopumocts. KpuBbie pacTBOPUMOCTH KaK MOJEIb
3aBUCUMOCTH PACTBOPUMOCTH TBEP/BIX BEIIECTB OT TeMIiepaTyphl.. HachllieHHbIe, HEHACHIIIICHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB
JUIS IPUPOABI M CETILCKOTO X03aicTBa. [loHsaTHE 00 NIEKTPOIUTUUECKON AUCCOIUAINH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M JAUCCOIHAINH
AJIEKTPOJIUTOB C PA3TUYHBIM THIIOM XUMHUECKOM CBs3U. CTENEeHb AJIEKTPOIUTHIECKON nuccoruanui. CuiibHbIE U clia0ble 3JeKTposiuThl. [loHsTHEe 00
3IEKTPOJUTUYECKON AUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M JUCCOLMAIIMH 3JIEKTPOIUTOB C PA3JIMYHBIM TUIIOM XUMUYECKON
cBs3u. CTEIeHb AIICKTPOIUTUICCKON Auccoruaryu. CHITbHBIC U CJIa0bIe MIEKTPOIUTHL. OCHOBHBIC TIOJIOKEHUS TCOPHH IICKTPOIIUTHICCKOM
nucconuanui. loHHbIe ypaBHEHUS peakifid. Y CIOBUS MPOTEKAHUS PEaKIUU OOMeHa MEXKIY AJIEKTPOJIUTAMU 10 KOHIIA B CBETE€ MOHHBIX
npencraBicHuid. Kimaccudukanus HOHOB U UX cBoicTBa. Kucnothl, ux kinaccudukarus. Juccoruanus KUCiIoT U KX CBOMCTBA B CBETE TCOPHH
ANEKTPOJUTUYECKON AUcconrai. MoneKylIsipHble 1 HOHHbIE YPaBHEHUS peaklMil KUCiIoT. B3auMoneiicTBue KUCIOT ¢ METaJIaMH.
DNEeKTPOXUMHUYECKUH Psi/I HAPSHKEHU MeTauioB. B3anMoieiicTBre KUCIIOT ¢ METAJJIaMU M OKCHUJIaMU MeTaJuIoB. B3anMopeicTBre KUCIoT ¢
OCHOBAHUSIMU - peakius HelTpanu3auu. BzaumoneicTBue KUcioT ¢ consamu. Vicronp3oBanne TabIUIBI pACTBOPUMOCTH /ISl XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB KHCIOT. OCHOBaHUS, MX Kiaccudukaims. Jucconuanys OCHOBaHNUN U UX CBOMCTBA B CBETE TEOPUHU DIIEKTPOIUTUUECKON
nucconuanui. BzanmoielicTBre OCHOBaHUH ¢ KHCIOTaMU, KUCJIOTHBIMH OKCHUIAMH U colisiMu. Mcnonb3oBaHue TabIUIBl pACTBOPUMOCTH ISt
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB OCHOBaHMUH. PaznojkeHre HepacTBOPUMBIX OCHOBAaHUM Ipu HarpeBaHuu. Coiu, uX Kiaccudukanus u
nucconuanus B ceere TO/l. paznuunbix TUIOB cojiel. CBOWCTBA cOJeil B CBETE TEOPUH AJIEKTPOIUTUYECKON quccolanuu. Bzaumopaeiicteue coneli ¢
MeTaJUTaMH, YCIOBHS IPOTEKaHUs ATUX peakiuii. B3anMmoseiicTBre coei ¢ KUCIOTaMu, OCHOBaHUSIMU U COJISIMH. VIconb30BaHue TaOIUIIbI
PacTBOPUMOCTH AJIsI XapaKTEPUCTUKN XUMUYECKUX CBOMCTB coseil. O0001IeHrne cBeieHHit 00 OKCHIax, NX KIacCU(PUKAIMU U XUMUUYECKUX CBOWCTBAX.
['enernueckure psbl METAIIIIOB U HEMETAIUIOB. [ eHeTHYeCKasi CBA3b MEXK/y KJIacCaMU HEOPraHWYECKUX BelecTB OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakiuu. OnpeseneHue CTereHrn OKUCICHUS AJIs DJIEMEHTOB, 00pa3yIOINX BellecTBa pa3HbIX KiaccoB. Peakunuu nonHoro oomena u OBP.
OxkucIuTENns U BOCCTAHOBUTEND, OKHCIICHUE U BOCCTAHOBJICHUE. Peakiny HOHHOTO 0OMEeHa M OKUCIIUTEITbHO-BOCCTAHOBUTEIIHHBIC PEAKITHH.
CocraBiieHre ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHI METOIOM 3JIEKTPOHHOTO Oanmanca. CBOMCTBA MPOCTHIX BEIIECTB - METAJUIOB U
HEMETAaJUIOB, KUCJIOT U COJIEH B CBETE MPECTaBICHUN 00 OKHCINTEILHO-BOCCTAHOBUTEIIBHBIX TIPOIIECCaX.

JdemMoHcTpanuu.

VcnpiTaHne BENIECTB U UX PACTBOPOB HA AJIEKTPOIIPOBOTHOCTD.

3aBUCUMOCTBD 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALIUH.
B3auMopeiicTBre ITMHKA ¢ CepO, COISTHOM KUCI0TOH, Xmopuaom meau (II).
l'openue Maraus, npokaJuBaHue MeAU. 3aMeIleHue CyabhaTa MU KeIe30M



JlaGopaTopHbie ONBITHI.

B3aumoseiicTBuepacTBOPOB XJIOpUIa HATPHUS M HUTpaTa cepedpa.

Peakuuu, xapakTepHbie AJ1s1 paCTBOPOB KUCIIOT (COJISTHOM UITU CEpHOM).

Peakiuu, xapakTepHblie AJ1 pacTBOPOB MienoueH (TUIPOKCHUIOB HATPUsI HIIM KaJIUsl ), TOJIyYeHHE U CBOMCTBA HEPACTBOPUMOT'O OCHOBAHUSI, HAIpUMEP
ruapokcuaa meau (I1).

Peaxiuu, xapakTepHble AJI1 OCHOBHBIX OKCHJIOB (HAIIpUMED, ISl OKCUIA KaIbIUs).
Peakuuu, xapaktepHbie AJisi KUCJIOTHBIX OKCHIOB (HampuMmep, AJis YIIIEKUCIOro rasa).
Peakuuu, xapakrepHsle 1151 pacTBOPOB coJjieil (Hampumep, 1 xiaopuaa meau (II)).
VYcnoBus npoTeKaHUsl XUMUYECKUX PEAKLUN MEXAY PACTBOPAMHU 3JIEKTPOJIUTOB JO KOHIIA
CBOICTBA KHCJIOT, OCHOBAHUM, OKCHJIOB U COJICH.

Pemenue DxcnepumenTanbHoe 3a1a4 o TO/]

TemaTnveckoe NJaHUpoOBaHHe 8§ Kiacc

Tema [Inanupyemsblie pe3ysbTaThl UKT DOpMBI KOHTPOJIA
JInunocTHbIE MeranpeameTHsle IIpeameTHsbIE
BBenenue . OTBETCTBEHHO -YMeTh VYyamuiics JOJKEH YMETh: [Ipesenranus q)pOHTaleLHHIZ
g;;gg{*ﬂ;;ﬁ\:‘eﬂgnﬂ OTHOCHTBCS K MIPUBOJUTH HCIIOJB30BATh IIPU «KusHp 1 gegymnn
UM 00yYEHHUIO; OCO3HABATL  [IPHUMEPBI XapaKTEPUCTHKE BENIECTB aesTenbHocTs  J1.1. tabota ¢
. MenneneeBa» ACMOHCTPAIMOHHBIM
LIEHHOCTh 0€30MacHOro  (pU3MYECKUX TeJl, TMOHATHUS: «aTOM», «KMOJEKYJIa», TpogopuenTamuy  MaTepHATOM
o0pa3a *KM3HM, 3HaTh  XHMM. BEILIECTB, UX «XMMHUYECKHH JIEMEHT, s (ILO) Pa6oTa 1o KapTouKam
OCHOBHBIE ¢busnueckue «XUMHUYECKHH 3HaK, WIN -«IIpuMeHenne [IpakTuyeckas padora
HUCTOPUYECKHE CBOIICTBa. CHUMBOII», «BEIIECTBOY, XUMHUYECKHUX 3HAHWUM
COOBITHS, CBA3aHHBIE C  -OINPEAETAThH «IIPOCTOE BEILIECTBOY, B Pa3IMYHbIX
pa3BUTHEM XMMHH U npoOJEMBI, T. €. «CJI0KHOE BELIECTBOY, OTpaciiaxX HaAyKu»
00111ecTBa; TOCTI)KCHHUS yCTaHABINBATH «CBOWCTBA BEIIECTBY, -«IIpodeccnn
B 00J1aCTH XUMUH U HECOOTBETCTBHE  «XUMHYECKHE SIBICHUS, CBS3AHHBIC ¢
KYJIbTYPHbBIE TPAAULIMK | MEXAY KeJaeMbIM  «(HU3HUECKUE SIBICHUSN», XMMHCH:  1abopaHT
(B yacTHOCTH, HAy4YHBIE U «KOA(PPUIHEHTBD», «UHICKCHI», ZII;I;/JIII/;?K%FPOOBm op
TpaauLK) CBOEH JNEHUCTBUTEIBHBIM; «OTHOCUTEJIbHAS aTOMHAs HH)KeHef) TGXHOJ‘IOF:
CTpaHbl; OOIEMHUPOBBIE  -COCTABIATH Maccay, «OTHOCUTEIbHAasI 0. Ip.»
JOCTHKEHHS B 00J1aCTU | CIIOXKHBIN II1aH MOJIEKYJISIpHAs Macca,
XUMHH; OCHOBBI TEKCTa; «MaccoBasi 10JIsl AJIEMEHTAY;




3I0pOBOTO 00pasa
KU3HH; ITPaBHIIA
MIOBE/ICHUS B
Ype3BbIYANHBIX
CUTYaIUsIX, CBI3aHHBIX
C BO3IEHCTBUEM
Pa3IMYHBIX BEIICCTB;
COIMAIBHYIO
3HAYUMOCTh U
coJiepKaHue
npodeccuii, CBI3aHHBIX
C XUMHEH; OCHOBHBIC
npaBa U 00s13aHHOCTH
rpaxkJaHuHa (B TOM
YHCIIe YYaIIerocs),
CBSI3aHHBIE C
JTUIHOCTHBIM,
npodeccCuoHANBEHBIM U
KU3HCHHBIM
caMooIIpeIelIeHueM

-BJIAJCTh TAKUM
BHJIOM H3JIOXKCHUS
TEKCTa, KaK
ITOBECTBOBAHME;
-0
PYKOBOJICTBOM
YUUTEIIS
IIPOBOIUTH
HEMOCPEACTBCHHO
€ HaOJIIoIeHuE;
-0
PYKOBOJICTBOM
YUUTEIIS
oopMIATH OTUET,
BKJIFOUAIOIIUHOTIN
CaHHEe
HAOJIIOJIEHUS, €TO
pE3yNbTaToB,
BBIBOJIOB;
-TIOJTy4aTh
XUMHYECKYIO
nH(pOpMaLIHIO U3
pa3IMYHbBIX
HCTOYHHKOB;

-OnpeeIsATh
00BEKT U aCIEKT
aHann3a u
CUHTE3A;
KOMITIOHEHTEI
00BEKTa B
COOTBETCTBHUU C
ACIIEKTOM aHajIn3a

3HATh: MPEAMETHI U3YUCHHS
XUMHH; XUMUYECKHE CUMBOJIbIL:
Al, Ag, C, Ca, Cl, Cu, Fe, H, K,
N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUS U IPOU3HOLICHNUE;
KJaccuUIUpOBaTh BEIIECTBA
10 COCTaBy Ha IPOCTHIE U
CIIOKHBIE; pa3InyaTh: Tela U
BEIIIECTBA; XUMHUUCCKUM
AJIEMEHT U MPOCTOE BEIIECTBO;
OIMCBIBATH: (POPMBI
CYLIECTBOBAHMSI XUMUYECKHIX
3JI€MEHTOB (CBOOOHBIEC ATOMBI,
MIPOCTHIE BELIECTBA, CIOKHBIE
BELIECTBA); TAOINYHYIO POopMy
Ilepruonnyeckoit cucTemMbl
XUMHAYECKHX 3JIEMEHTOB;
MIOJIO’KEHHE DIIEMEHTA B
tabaune J[. 1. Menneneena,
WCTIOJB3Ys TIOHATHUS «IIEPUOJ»,
«TpYIMay, «rIaBHas
MOArpYIIay, «I1000YHas
MOJITPYIITAY; CBOWCTBA BEILIECTB
(TBEpABIX, KUIKUX,
ra3o00pa3HbIX); OOBSICHATH
CYIIHOCTh XHMHYECKHX
SBJICHUH (C TOYKU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO
YUYEHHSI) M UX TPUHIUITHAIEHOE
OTJINYHE OT (PU3NUECKUX
SIBJICHUH; XapaKTEPHU30BaTh:
OCHOBHBIE METO/IbI U3yUECHUS
€CTECTBEHHBIX AUCLUIUINH




U CHHTE3a; (HabmroieHne, YKCIIEPUMEHT,
-OCYLIECTBIIATh MO/JIEJIMPOBAHUE); BEIIECTBO 110
KayeCTBEHHOE M €r0 XUMHUECKO (hopmyIe
KOJIMYECTBEHHOE  COIVIACHO IUIAHY: Ka4eCTBEHHBIN
OIHCaHHe COCTaB, TUI BelIecTBa (MIPOCTOE
KOMIIOHEHTOB WIH CJI0KHOE),
00BEKTA; KOJIMYECTBCHHEIN COCTaB,
-OnpeaesaTh OTHOCHUTEJIbHAsI MOJIEKYJIIpHAs
OTHOIICHHS Macca, COOTHOIIICHHE Macc
00BbeKTa C 3JIEMEHTOB B BEILIECTBE,
JIPyTUMH MacCCOBBIE JIOJIH DJIEMEHTOB B
00bEeKTaMu; BEIIECTBE (VIS CII0XKHBIX
CYIIECTBEHHBIC BEIIECTB); POJIb XUMHH
MIPU3HAKH (TIOJIOKUTENBHYIO U
0o0BEeKTA. OTPHULIATENbHYIO) B KU3HU
YeJI0BEeKa, apryMEHTUPOBATh
CBOE OTHOLIEHUE K 3TON
po6JemMe; BEIUUCIIATh
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO
Maccy BEIIECTBAa U MacCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTA B
COCMHEHUSX; TPOBOIUTH
HaOJIIOICHNSI CBOWCTB BEILIECTB
1 SIBJICHUH, TPOUCXOJISINX C
BeIlleCTBaMH; COOII01aTh
MpaBWJIa TEXHUKH 0€30MacCHOCTH
IIPU IPOBEICHUH HAOMIOACHUI
1 1a00paTOPHBIX OIBITOB.
Tema 1. OTBETCTBEHHO (GbopMyIHMpOBaTh  HCIIOJIB30BATh MPH [Ipe3enTtarnus DpoHTANBHBIH
IMepBoHaYa/ibHBIE OTHOCHTHCS K THITOTE3Y 110 XapaKTEPUCTHKE aTOMOB «Benukue OTKpbITHs 1 CKYIMH
XHMHYEeCKHE 00y4eHHIO; OCO3HABATh PELICHUIO IIOHATHSA: «IIPOTOHY, yuéHbIx [I./lanbTOH, }nggqgl;ﬁlqecxnﬁ
MOHATHS LIEHHOCTh 0€30MacHOro Mmpoodiem; CHEUTPOH», «IJIICKTPOHY, 2.Pesepdopn, KoHTposbHast paboTa
o0pasa ’KM3HH, 3HATh  COCTABIIATH IJIAH  «XMUMUYECKUN DIIEMEHTY, H.bop n.np»




OCHOBHBIC
HUCTOPUYECKHE
COOBITHSI, CBSI3aHHBIE C
pa3BUTHEM XMUMHH U
00I11eCTBA; TOCTHKEHHUS
B 00JIaCTH XUMHUHU U
KYJIBTYPHBIE TPAIUIIAH
(B 4aCTHOCTH, HAyYHBIC
TpajuLIUN) CBOEH
CTpaHbl; OOIIEMHUPOBHIC
JIOCTHKEHMS B 00J1acTH
XUMUHU; OCHOBBI
3JI0pOBOTO 00Opasa
KU3HU; TIPaBUIIa
MTOBEJICHHUS B
Ype3BBIYAHBIX
CUTYAITUSX, CBSI3aHHBIX
C BO3/ICVICTBUEM
pa3IMYHBIX BEIIECTB;
COLAATTLHYIO
3HAYUMOCTD U
coJiep)KaHue
npodeccuit, CBI3aHHBIX
C XMMHEH; OCHOBHEIC
mpaBa 1 00s13aHHOCTH
rpakJaaHuHa (B TOM
qHcIIe ydalerocs),
CBSI3aHHBIC C
JUYHOCTHBIM,
po¢eCCHOHATBHBIM U
YKU3HCHHBIM
CaMOOTIPE/ICIICHUEM;

BBIIIOJHEHUS
y4deOHOH 3a/1auu,
pereHust mpoodiem
TBOPYECKOTO 1
IIOMCKOBOIO
XapakTepa,
BBIITOJHEHUS
MPOCKTa
COBMECTHO C
YUUTENEM;
COCTaBJIATh
TE3HCHI TEKCTA;
BJIaJIETh TAKKM
BUOM H3JIOKEHHUS
TEKCTa, KaK
OIIMCaHUE;
HCIIOJIE30BATh
Takoil BUI
MBICIICHHOTO
(uneanbHOrO)
MOJIETTUPOBAHUS,
KaK 3HaKOBOE
MOJIETTUPOBaHUE
(Ha mpumepe
COCTaBJICHHS CXEM
oOpazoBaHus
XUMHUYECKOU
CBSI3H);
HCIIOJIB30BATh
TaKOH BUI
MaTepUaTbLHOTO
(mpenMeTHOTO)
MOJICTTUPOBAHUS,

«MacCOBOE YHUCIIO», «U30TOI,
<QIIEKTPOHHBIN CIOM»,
«OHEPreTUYECKUN YPOBEHDY,
«3JIEMEHTBI-METaJLIbI»,
«3NIEMEHTBI-HEMETAIIBIY; MPU
XapaKTePUCTHKE BEILIECTB
MOHSTHSI KAOHHAS CBSI3bY,
«UOHBI», KKOBAJICHTHAS
HETIOJISIPHAS CBS3BY,
«KOBaJICHTHAs MOJISpHAS
CBS3bY,
«BAIEKTPOOTPULIATEIILHOCTDY,
«BAJICHTHOCTHY,
«METaJNINYECKas CBA3bY;
OIHCHIBATh COCTaB U CTPOEHUE
aTOMOB DJIEMEHTOB C
nopsAKoBeIME HOMepamu 1—20
B [Iepuoanueckoii cucreme
XUMHYECKHUX deMeHTOB /JI. .
MenneneeBa; COCTaBIITh
CXEMBI pacipeieseHus
AJIEKTPOHOB T10 3JIEKTPOHHBIM
CJIOSIM B RJIEKTPOHHOU 000JI0UKe
aTOMOB; CXE€MbI 00pa30BaHUs
Pa3HBIX TUTIOB XUMHUYECKON
CBsI3U (MOHHOM, KOBAJICHTHOM,
METAITUYECKOM ); OOBACHATH
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKUX
AJIEMEHTOB (3apsII0B sIep
aTOMOB, YHCJIa 3JIEKTPOHOB Ha
BHEIIHEM 3JIEKTPOHHOM CJIO€,
YUCJIO 3aMOTHAEMbIX

«IIpumenenue
COCTUHEHUN
aMMHaK,
XJIOPOBOJIOPO]T
W.Jp.»
«lIpumeHenue
METAaJJIOB U UX
cIu1aBoB» «PaboThI
MPEAIIECTBEHHUKOB
.. MenneneeBa
«IIpumenenune
COCTUHEHUN
aMMHaK,
XJIOPOBOJIOPOJ
W.JIp.»
«IIpumenenune
METaJLIOB U UX
CILIABOBY

I1.O

-«M30TOMEI HA
ciyx0e 4eToBeKa
-«[Ipumenenue B
HapOJIHOM
XO3SICTBE
COCIUHEHHH C
HOHHOU CBS3BIO»
-«3HaucHUe
KHUCIIOpO/a,
BOJIOPOJIA,
TraJIOTeHOB B JKHU3HU
YeJIOBEKAY




KaK aHaJIOTOBOE
MOJIETTUPOBAHUE;
HCIIOJIb30BaTh
TaKO BUI
MaTepHUaTLHOTO
(TIpenMeTHOTrO0)
MOJICTTUPOBAHUS,
Kak (pU3n9IecKoe
MOJICTTUPOBaHUE
(Ha mpumepe

MOJIENIEN CTPOEHUSA

aTOMOB);
OTIPE/ICIISATh
OOBEKTHI
CpaBHEHHMS U

ACIICKT CPABHCHU

00BEKTOB;
BBIIIOJIHATH
HETOIHOE
OJHOJIMHEITHOE
CpPaBHEHUE;
BBITIOJIHATH
HETIOIHOE
KOMIIIEKCHOE
CpaBHEHUE;
BBITIOJIHATH
IIOJIHOE
OJTHOJIMHENHOE
CpaBHEHHUE.

3JIEKTPOHHBIX CJIOEB, PAJANYC
aToma,
3JEKTPOOTPULIATEIHLHOCTD,
METaJUIMYECKUE U
HEMETaJJINYECKHE CBOIMCTBA) B
Neprojax u rpymnmnax (IJ1aBHbIX
noarpymnmnax) [lepuonuueckoi
CUCTEMBbI XUMHUYECKHUX
anemeHToB /1. V1. Menpeneera ¢
TOYKH 3PEHUS TEOPUU CTPOECHUS
aToMa; CpaBHUBATh CBOMCTBA
aTOMOB XUMHUYECKHX
3JIEMEHTOB, HAXOISAIINXCS B
OJIHOM TE€PHUO/IE€ WU TJIABHOU
noarpynme [lepuonnueckoi
CUCTEMBI XUMHUYECKHX
anemeHToB 1. . Meneneena
(3apsioB siep aTOMOB, YKCIIA
3JIEKTPOHOB HAa BHEIIHEM
ANEKTPOHHOM CJIO€, YUCIIO
3arO0JIHAEMBIX 3JIEKTPOHHBIX
CJIOEB, panyC aToMa,
3JEKTPOOTPULIATENHHOCTD,
METaJUTHYECKUE 1
HEMETAIJTNYEeCKHE CBOMCTBA);
JIaBaTh XapaKTEPUCTUKY
XUMHUYECKUX IJIEMEHTOB I10 UX
nosoeHuro B Ileproanueckon
CUCTEME XMMUYECKUX
anemenToB JI. . Menaeneena
(XuMHYeCcKul 3HaK,
MOPSAIKOBBIN HOMEP, MEPHOI,
rpyIrma, HoArpyrrmna,




OTHOCHUTEbHAsl aTOMHAasl Macca,
CTPOCHUE aToOMa — 3apsjl A1pa,
YHUCJIO IPOTOHOB U HEUTPOHOB B
sipe, o0IIee YUCIIO DJICKTPOHOB,
pacrpeesieHre 3JIEKTPOHOB I10
AJICKTPOHHBIM CJIOSIM);
OTPENIETATH TUIT XUMHUYECKOM
CBsI3M 110 opMyJie BEIIECTBA;
MIPUBOJUTH IPUMEPHI BEIIECTB C
pa3HbIMU TUIIAMHU XUMUYECKOM
CBSI3U; XapaKTEPHU30BaATh
MEXaHH3MbI 00pa30BaHUS
KOBJICHTHOM CBSI3U
(oOMeHHBIIT), HOHHOM CBSI3H,
METAJUTHYCCKOM CBS3H;
yCTaHaBJIUBATh IPUUUHHO-
CJIEJICTBEHHBIC CBSI3U: COCTaB
BEIIECTBA — THUIT XUMHUYECKOM
CBSI3H; COCTABJISATH (POPMYITBI
OMHAPHBIX COCTMHEHUM 110
BAJICHTHOCTH; HAXOIUTh
BAJICHTHOCTB 3JICMEHTOB TIO
(dhopMyIie GHHAPHOTO
COCIMHEHMUSI.

Tema 2.
Mmuoroodpa3ue
BemectB.IIpocThie
BellecTBa

Oco3HaBaTh, €IWHCTBO
H LIEJJOCTHOCTh
OKpYJKaIoIero  Mupa,
BO3MOKHOCTH ero
IO3HABAEMOCTH n
00BSICHUMOCTH Ha
OCHOBE NOCTHKEHUU
HayKHU.

COCTaBIIATh
KOHCITEKT TEKCTAa;
CaMOCTOSTEIIEHO
HCIIOJIE30BATh
HEMOCPEACTBEHHO
€ HaOJIIoIeHHUE;
CaMOCTOSTEIIEHO
0pOpMIIATH OTYET,
BKJIIOUAIOIIH N

VYyamuiics 10IKEH YMETh:
HCIIOJB30BATh NIPU
XapaKTEPUCTUKE BEILECTB
TIOHATHUSA: «METaJUIBI»,
«IUIACTUYHOCTBY,
«TEIIONPOBOIHOCTDY,
«QIIEKTPOIIPOBOJIHOCTH,
«HEMETAJIBI», «AJUIOTPOIUS»,
«QJTIOTPOIIHBIE BUJOU3MEHEHUS,

«IIpumeHeHne
KHCIIOpO/Ia»

I1.O.
«MeTtamnyprus.
OcHoBHbIE
npodeccuu
METaJIIypruuecKoro
MIPOU3BOJICTBAY

Texymmit
IIuceMeHHbBIH
KonTponbHas pabota




ITocTenenno
BBICTPanuBaTh
CcOOCTBEHHOE
LIEJIOCTHOE
MHUPOBO33pCHUE:

0CO3HaBaTh
MOTPEeOHOCTH u
TOTOBHOCTB K
caM0oo0Opa30BaHHIO, B

TOM YHCJI€ U B paMKax
CaMOCTOSITEIbHOM
JIeSITEILHOCTH BHE
IKOJIBI;

OLCHHUBATh >XHW3HCHHBIC
CUTyalluh C  TOYKH
3peHus  0€30IacHOro
oOpaza KU3ZHU u
COXPAHEHUS 3]I0POBBSI;

OIICHUBATH
JKOJIOTUYECKUN  PUCK
B3aMMOOTHOIIIEHHI
YyesoBeKa U IPUPOJIBL.

dopmMupoBaTh
HKOJIOTHUYECKOE
MBIIIJIEHHE: yMEHHE
OLICHUBATh CBOIO
JeSITeNIbHOCTD u
MOCTYIIKU JIPYTUX
JOACH C TOYKH 3PEHUs
COXPaHEHHUS

OKpY>Kalolen cpenbl -
rapaHra  JKH3HHU "

OITHCAHNE
HaOJIIOIEHUs], €ETO
pE3yIbTaTOB,
BBIBOJIOB;
BBIIIOIHATE
[OJIHOE
KOMILJIEKCHOE
CpaBHEHHE;
BBIIIOJIHATE
CpPaBHEHHE I10
aHaJIOru

WA MOJTU(DHUKAITANY;
OIMCHIBATh MOJIOKEHUE
3JIEMEHTOB-METAJUIOB U
2JIEMEHTOB-HEMETAJUIOB B
IIepnonnueckoii cucreme
XUMHYECKUX d1eMeHTOB J[. U.
Menneneena;
KJ1accu(UIUpOBaTh MPOCThIE
BELIECTBA HA METAJLJIbI U
HEMETAJLJIbI, JJIEMEHTHI;
OIpeAEIATh NPUHAIEKHOCTD
HEOPraHMYECKUX BEIIECTB K
OJIHOMY U3 U3YYEHHBIX KJIACCOB
— METaJlJIbl U HEMETAJUIBL;
JI0Ka3bIBaThb OTHOCUTENBHOCTh
JIEJIEHUS IPOCTHIX BEILECTB HA
METaJJIbl U HEMETAJLIBL;
XapakTepu3oBaTh o01Ime
¢u3nyecknue CBOUCTBA
METaJJIOB; YCTaHABJIUBATh
IIPUYHUHHO-CJIEICTBEHHBIE CBSA3U
MEX/1y CTPOEHHEM aToMa U
XUMHYECKOH CBS3bIO B MPOCTHIX
BeleCTBaX — MeTajljiax u
HeMmeTaiax; OObsCHITh
MHOT000pa3ue MpoCThIX
BEIIIECTB TAKUM (PaKTOPOM, KaK
AJJIOTPOIINSI; OTUCHIBATH
CBOICTBA BELIECTB (Ha
IIpUMEpax MPOCTHIX BEHIECTB —
METaJUIOB U HEMETAJLJIOB);
co0JIr01aTh MTPaBUIIa TEXHUKH
0€30MaCHOCTH IIPU TPOBEICHUH




Onaronoxy4dus
Ha 3emiie.

monen

HaOI0ACHNH 1 1a00paTOPHBIX
OTIBITOB; MCIIOJIb30BATh IIPU
pElIeHUH pacueTHBIX 3a7a4
MOHSTHSI: «KOJIMYECTBO
BEILIECTBAY, «MOJIbY,
«TIOCTOSIHHAsA ABOTAIPO»,
«MOJISIpHAsI Maccay, «MOJISIPHBIN
00BEM TrazoBy», KHOPMAJIbHbBIE
YCIJIOBHSIY; IPOBOJUTH PACUETHI
C HCIIOJIb30BaHUEM MTOHSITHIA:
«KOJINYECTBO BEIIECTBAY,
«MOJISIpHASI Maccay, «MOJISIPHBIHA
00BbEM razoBy, «ITOCTOSTHHAS
ABoraapoy.

Tema 3.
CoennHenus
XUMHYECKUX
3JIEMEHTOB

Oco3HaBaTh €IUHCTBO
M IIE€TOCTHOCTE
OKPYKafoIIero Mupa,
BO3MOKHOCTH €T0
IIO3HABAEMOCTH U
O0OBSCHUMOCTH Ha
OCHOBE JIOCTHIKEHUH
HaYKH.

ITocTenenHo
BBICTPAaNBaTh
COOCTBEHHOE
LEJIOCTHOE
MHPOBO33PEHUE:

0CO3HAaBaTh
MOTPEeOHOCTh U
TOTOBHOCTB K
camMo00pa3zoBaHUIO, B
TOM YHCJIE U B paMKax

COCTaBIIATh Ha
OCHOBE TEKCTa
Ta0JIULBI, B TOM
YHCIIE C
MIPUMEHEHHEM
cpeacts UKT; mon
PYKOBOJCTBOM
VAHUTEIIS
MIPOBONTH
OITOCPEIOBAaHHOE
HaOIIOIEHUE; IO
PYKOBOJICTBOM
YUUTEIS
0(pOpMIIATH OTYET,
BKJTIOYAIOIIHH
OIICaHHE
IKCIIEPUMEHTA,
€ro pe3yybTaToB,
BBIBOJIOB;

WCIOJIb30BaTh NIPU
XapaKTEPUCTUKE BEILIECTB
ITOHSTHS: «CTCIICHb
OKHCIICHHUS», «BAJICHTHOCTD,
«OKCHUJIBI», «OCHOBAHUSY,
«IIEJI0OYNY, «KauyeCTBCHHAs
peaKIus», «KHHIAUKATOP,
«KHCJIOTBI»,
«KHUCJIOPOJICOAEPIKAIINE
KHUCJIOTBI», «0€CKUCIOPOTHBIE
KHUCJIOTBI», «KUCJIIOTHAS Cpea,
«IIEJIOYHAs cpefiay,
«HEUTpallbHas Cpeay, «IKaa
pH», «conmy, «amopdubie
BEIIECTBAY, «KPUCTALITUIECCKIE
BEIIECTBAY, «KPUCTALITHYECKAs
pelieTkay, «MOHHAS
KPUCTAJUTMYECKAs PEIIETKa,
«aTOMHasl KpUCTAITHYCCKas
perieTKay, «MOJICKYIsIpHAs
KPUCTAJUTMYECKAs PEIIeTKAY,
«MeTajuImdecKas

«Croco0Osn1

pa3aeneHust CMecei.

3HaueHue mis
YKU3HH U 37I0POBBS
yenoBeka» «CocTas

cMecel B MPOIYKTax

IIMTAaHUA.»

I1.0. «IIpodeccus
IKOJIOT

Texymmit
[IpakTrueckas

PaGora
KonTponbnas pabota




CaMOCTOSITEILHONU
NEITEIbHOCTH BHE
IIKOJIBI;

OLICHUBATh KM3HCHHbIC
CUTyallu C TOUKHU
3peHus 6€30MacHOro
o0pas3a )KH3HU H
COXpaHEHHs 3/I0POBbS;

OLICHUBATH
9KOJIOTUYECKHUU PUCK
B3aMMOOTHOLICHUM

YEJIOBEKA U IIPUPOBL.

dopMHpOBaTh
JKOJIOTMYECKOE
MBIIIJIEHUE: YMEHHE
OLICHHUBAThH CBOIO
JEeSITeNIbHOCTD U
MOCTYTIKU APYTHX
JIIOJIEH C TOYKH 3pEHUS
COXPaHEHHUS
OKpY>KaroIleu cpeibl -
rapaHTa KU3HH U
0J1aromoydus JIt0IeH
Ha 3eMIie.

OCYIIECTBIISTh
HWHIYKTHBHOE
0000611eHuE (OT
CIMHHUYHOTO
JIOCTOBEPHOTO K
obmiemy
BEPOSTHOCTHOMY),
T. €. ONPECIIATh
oOmue
CYIICCTBEHHbBIC
MPU3HAKH IBYX U
0oJiee 0OOBEKTOB U
(buKCcUpoBaTh UX B
(dhopMe oHSTHS
WK CYXJICHUS;
OCYIIIECTBISTh
JeTYKTUBHOE
00001IeHe
(monBeneHue
eIMHUIHOTO
JIOCTOBEPHOTO MO
oOmee
JIOCTOBEPHOE), T.
e.
aKTyaJIM3UpOBaTh
MOHATHE WU
CYXICHHE, U
OTOXJIECTBJIATH C
HUM
COOTBETCTBYIOIIHE
CYIIECTBCHHBIE
MIPU3HAKH OJTHOTO
nuau 0osee

KpPUCTAJUINYECKasl PELIeTKa,
«CMECH»; KITacCU(PHUIIMPOBATH
CJIOKHbIE HEOPTaHUYEeCKUE
BEIIECTBA 10 COCTaBy Ha
OKCH/Ibl, OCHOBAHHMsI, KUCIOTHI 1
COJIU; OCHOBAHUSI, KUCJIOTHI U
COJIU TI0 PACTBOPUMOCTH B BOJIE;
KHCIIOTHI IO OCHOBHOCTHU U
COJIEP’KaHUIO KHCIIOPO/1a;
OIpeAEIATh NPUHAJIEKHOCTD
HEOPTaHUYECKUX BEUIECTB K
OJIHOMY U3 U3YYEHHBIX KJIACCOB
(oKcHIBI, IETY4YHE BOAOPOIHBIE
COCMHEHUS, OCHOBAHMUSI,
KHCIIOTHI, COJIN) TI0 (hopmyIie;
OIHCHIBATh CBOWCTBA
OTJENbHBIX MPeJICTaBUTENEH
OKCHJIOB (Ha IMpUMeEpE BOJIBI,
YTJIEKHUCIIOTO Ta3a, HeraleHon
U3BECTH), JIETYYHX BOJIOPOJHBIX
coeMHEeHM (Ha mpuMepe
XJIOPOBOJIOPOJIa M aMMHUAKa),
OCHOBaHUH (Ha mpuMepe
THJIPOKCUIOB HATPHSI, KIS U
KaJIbLUsl), KUCIIOT (Ha IpuMepe
CEpHOI KUCIIOTHI) U cojiel (Ha
IpUMepe XJIOpHUIa HaTpHs,
kapOoHara Kanbuus, Gocdara
KaJIbIIM); ONPENeIATh
BaJICHTHOCTh U CTETIEHb
OKHCIICHUS JIEMEHTOB B
BEIIIECTBAX; COCTABIATh
(hopMyITBI OKCHIOB, OCHOBAHHUH,
KHUCJIOT U COJIEH 10
BaJICHTHOCTSIM M CTETIECHSM
OKHCJICHHUS AJIEMEHTOB, a TaKkKe
3apsiiaM HOHOB, YKa3aHHbBIM B
Ta0IHIe paCTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJIEH;
COCTaBJISAATh Ha3BaHHs OKCHJIOB,




00BEKTOB;
OTpECIIATh
ACIIeKT
KJIacCU(PUKALIHH;
OCYIIECTBIISITh
KJIaCCU(HUKALIHIO;
3HATH U
HCIIOJIB30BATh
pa3IUYHbIC
hopmbI
MIPEICTABICHUS
KJIaCCU(PUKAITIHI

OCHOBaHUI, KUCIIOT U COJICH;
CpaBHMBATh BaJIECHTHOCTb U
CTENEeHb OKUCIICHHS; OKCUIBL,
OCHOBaHUS$1, KUCJIOTHI U COJIH 110
COCTaBY; HCIOJIb30BATh
TabJIUIly PAaCTBOPUMOCTH JJIsI
orpezeNeHus: PaCTBOPUMOCTH
BEIIECTB; YCTAaHABJIMBATh
TFE€HETUYECKYIO CBSI3b MEXKY
OKCHJIOM M TUAPOKCUIOM U
HA000POT; MPUIUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY
CTPOEHUEM ATOMA, XUMUYECKOU
CBSI3bI0 U TUIIOM
KPUCTAITTUYECKON PEIIETKN
XUMHYECKHUX COCTUHECHHIA;
XapaKTepU30BaTh aTOMHBIE,
MOJIEKYJISIPHBIE, NOHHbBIE
METAJIIINYECKHE
KPUCTAIININYECKHE PEIIETKH;
Cpelly pacTBopa ¢ MOMOIIBIO
mkanel pH; npuBoauTh
MIPUMEPHI BELLIECTB C PA3HBIMU
TUINIAMH KPUCTAIIINYECKOMN
pELIEeTKH; TPOBOIUTh
Ha0JII0/IeHNs 3a CBOMICTBaMH
BELIECTB U ABJICHUSIMH,
IIPOUCXOJALIMMHU C
BeIlleCTBaMH; COOII0/1aTh
IpaBUJIa TEXHUKU O€30I1aCHOCTH
IIPU IPOBEICHUH HAOMIOACHUI
U OIIBITOB; UCCJIEI0BATh CPEAY
pacTBopa C MOMOIIBIO
WHMKaTOPOB;
SKCIIEPUMEHTAJILHO pa3inyaTh
KHCIIOTHI U IEJI0YH, TIOJIB3YSICh
WHJMKAaTOpaMH; UCIOIb30BaTh
MIpH pEICHUN PacyeTHBIX 3a7a4
MIOHATHSI «MaccoBas J0Js
JJIEMEHTA B BEILIECTBEY,




Tema 4 : U3menenus
NpouCXoAsime ¢
BeIlleCTBAMM.

Oco3HaBaTh €IUHCTBO
i LIEJIOCTHOCTD
OKpPY)KaloIlero  MHpa,
BO3MOXKHOCTH ero
IT03HABAEMOCTH 5
00BSICHUMOCTH Ha
OCHOBE JTOCTHXKEHHU U
HayKHU.

IloctenenHo
BBICTpanBaTh
COOCTBEHHOE
LIEJIOCTHOE
MHUPOBO33PEHUE:
0CO3HAaBaTh
MoTpeOHOCTH u
TOTOBHOCTH K
caM0o00Opa30BaHHIO, B
TOM YHCJIE€ U B pPaMKax
CaMOCTOSTEILHOM
JEATEIIbHOCTH BHE
IIKOJIBI;

OLCHUBATh XXU3HCHHBIC
CUTyalluu C TOYKHU

COCTaBJISITh Ha
OCHOBE TEKCTa
CXEMBI, B TOM
YHUCIIE C
MIPUMEHEHUEM
cpencts UKT;
CaMOCTOSITEIIbHO
0o OpMIISITH OTYET,
BKJTFOYAOLIUNA
onucaHue
JKCTIEPUMEHTA,
€ro pe3yJbTaToB,
BBIBOJIOB;
HCII0Ib30BaTh
TaKOH BUI
MBICJIEHHOTO
(uneanbHOrO)
MOJEJIMPOBAHUS,
KaK 3HAKOBOE
MOJEJIMPOBAHUE
(Ha mpumepe
ypaBHEHUH
XUMHUYECKHUX
peakiuii);

«MaccoBast JIOJIsl PACTBOPEHHOTO
BEIIECTBAY, «00ObEMHAS OIS
ra3000pa3HOro BEUICCTBAY;
IIPOBOJIUTH PacyueThl C
HCIIOJIb30BAHUEM ITOHSITHI
«MaccoBas 10J1s DJIEMEHTa B
BEIIECTBEY, «MACCOBast J0JIsI
PacTBOPEHHOTO BEIIECCTBAY,
«o0BeMHas 707151 ra3000pa3HOro
BEIIIECTBAY.

WCIIOJIB30BAThH TIPU
XapaKTepUCTHKE BEIIECTB
TOHATHS: «TUCTUIIISIIHSY,
«TI€PETOHKaY,
«KPUCTAJUTA3ALIUSY,
«BBIMTAPUBAHUEY,
«huIpTpOBaHMEY, «BO3TOHKA,
WK CyOmuManus»,
«OTCTAaBaHHEY,
«UEHTPUPYTUPOBAHUEY,
«XMMHYECKast PEaKIus,
«XMMHUYECKOE YpaBHEHUEY,
«PEAKINH COCTUHEHUS,
«pEaKINH Pa3I0KEHUS,
«peakuu 00MeHay, «peakIuu
3aMeIIEeHUs», «PEAKIIUN
HEUTpaAIU3aLUN»,
«OK30TEPMHUYECKUE PEaKIIun»,
«OHJIOTEPMHUUYECKUE PEAKITHI,
«pEaKIH TOPEHUS»,
«KaTaIU3aTopbl», «(PEPMEHTHI»,
«o0OpaTuMBbIe peakLuny,
«HeoOpaTUMbIe peakLun»,
«KaTATUTUYECKUE PEAKLIUNY,

Crain teknuu

Texyuuii pabora ¢ M

Cnaiin npezenranus  [HCbMCHHBIN

Temarudueckuit
KonTposabnas padora




3peHusi  0e30MacHOTo
obOpaza KU3HH u
COXPaHEHUS 3JI0POBBSI;

OlLICHHBATh
DKOJIOTHYCCKUN

B3aMOOTHOIIICHUH
YeJoBeKa U IPUPOIBIL.

pHUCK

dopmMHpOBaThH
JKOJIOTHYECKOe
MBIIIJIEHUE: YMEHHE
OILICHUBATh CBOIO
JeSITENIbHOCTD U
MOCTYIKH JAPYTUX
JIIOJIEH C TOYKH 3pEHUS
COXPaHEHHUS
OKpYKaroIIeu Cpebl -
rapaHTa KU3HH U
OJ1aromoy4uus JIro1en
Ha 3eMIIe.

pasnuyath 00beM
U COJEepKAHUE
MMOHSTHUH;
pazinyarh
pOaOBOE U
BHJIOBOEC IOHSATHS,
OCYILIECTBJISATh
POIOBUIOBOE
OnpeAesIcHUE
MIOHSITHM.

«HEKaTATUTHYECKUE PEAKIII,
«psil aKTUBHOCTH METAJLIIOBY,
«TUAPOJIN3Y; YyCTaHABINBATh
IIPUYMHHO-CJIEICTBEHHBIE CBA3U
MEXTy HU3NIECKUMU
CBOWCTBaMHM BELIECTB U
CTIIOCOOOM pa3JIeIeHUs] CMECei;
OOBSICHATH 3aKOH COXPaHEHHUSI
Macchl BEUIECTB C TOUKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO
YUEHUS; COCTABIIATh ypaBHEHUS
XUMHUYECKHUX peakuil Ha
OCHOBE 3aKOHA COXPaHEHUs
Macchl BELECTB; OMMUCHIBATD
peaKkuuu ¢ MOMOILBIO
€CTECTBEHHOTI'O (PyCCKOr0 MU
POJIHOTO) S3BIKA U SI3bIKA
XUMHUU; KITacCU(PUIMPOBATH
XUMUYECKHE PEAKLIUH 110 YUCITY
U COCTaBY MCXO/IHBIX BEILECTB U
MPOAYKTOB PEAKIINU;
TEIoBOMY P deKTy;
HaNpaBJICHUIO IPOTEKAHUS
peaKkuuu; y4acTHIO
KaTaJln3aTopa; UCI0JIb30BaTh
TaOIHIy PAaCTBOPUMOCTH JIJISI
OIIpeEIEHUs] BO3MOKHOCTH
MIPOTEKAHUS peaKuii oOOMeHa;
NIEKTPOXUMUYECKUNA PSIJT
HamnpspDKeHUH (AKTUBHOCTH )
METAJUIOB JUISl OTIpeACTICHUS
BO3MOKHOCTH NPOTEKAHUS
peakui MexXay MeTaJlIaMU U




Tema §
PacrBopenmue.
PacrBopbI.
CBoiicTBa
pacTBopoB
3JIEKTPOJINTOB.

Oco3HaBaTh CANHCTBO

i IIEJIOCTHOCTD
OKpY’Kalolllero  Mupa,
BO3MOXKHOCTH €ro
IM03HABA€MOCTH 5
00BSICHUMOCTH Ha
OCHOBE JTOCTHXKEHHU U
HayKHU.

ITocTenenHo
BBICTpanBaTh
COOCTBEHHOE
LIEJIOCTHOE
MHUPOBO33PCHHUE:
0CO3HaBaTh
MoTpeOHOCTH u
TOTOBHOCTB K

caM0o00pa30BaHHUIO, B
TOM YHUCJIC U B paMKax
CaMOCTOATEIIbHOM

JieN1aTh TOMETKH,
BBIIUCKH,
LUTUPOBaHNE
TEKCTa;
COCTaBJISITh
JOKJIaJ;
COCTaBJISITh Ha
OCHOBE TEKCTa
rpaduku, B TOM
qHClIE C
MIPUMEHEHHEM
cpencts UKT;
BJIa/IETh TAKUM

BUJIOM HM3JIOXKCHUA

TEKCTa, KaK
paccyXIeHHE;
HCII0Ib30BaTh
TaKoOl BHUI
MBICIICHHOT'O
(naeanbHOrO)

BOJHBIMHU PAaCTBOPAMHU KHUCJIOT U
coJiei; HaOII0IaTh U OIHUCKHIBATH
MIPU3HAKH U YCIOBHSI TCUCHUS
XUMHYECKHX PEaKIIHi, JAeaTh
BBIBOJbI Ha OCHOBAHHU aHaIN3a
HaOJIroIeHuil 3a
IKCIIEPUMEHTOM; TIPOBOIUTH
pacyeTsl 10 XUMHYCCKUM
ypaBHEHUSM Ha HaXO0XKJICHUE
KOJIMYECTBA, MAacChl MM 00beMa
MIPOYKTA PEAKITUU TIO
KOJIMYECTBY, Macce Wi 00beMy
HCXOHOI'O BEIIECTBA; C

WCIIOb30BAaTh MPU
XapaKTEPUCTUKE MPEBPAIICHUI
BEILIECTB MOHATHUS: «PACTBOPY,
«QIEKTPOIUTHYECKAS
JIACCOIAAITS,

«QIEKTPOJIUTHI»,
«HEDJIEKTPOJIUTHI», «CTETICHb
JIMCCOIAIIAN Y, «CHJIbHBIE
AJIEKTPOJIUTHIY, «CI1adbIe
3IEKTPOJIUTHD, «KATUOHBDY,
«QHHOHBI», «KUCIIOTHI,
«OCHOBAHUS», «COJIN», «KHOHHEIE
peaKIum,
«HECO0IJIe00pa3yIOINe OKCHUIBI,
«coseo0pasyromue OKCHIBI»,
«OCHOBHBIE OKCHIBI»,
«KHCJIOTHBIE OKCUJIBIY,
«CpEeHUE COJINY, KKUCIIbIE
COJIN», KOCHOBHEIC COIN,
«TEHETUYECKUH ALY,

-Cnaiin
IIpE3eHTALNS
[Ipe3enTanus
-«PaboThI yueHbIX
XUMUKU:
JL.IIponuHr,
C.Appenuyc u.zp»

Texymmi
OpoHTaTBHBIN

Pa6ora B JI.M

Pabora no kaproukam
IIucemeHHEINA. Y CTHRIN
[IpakTuueckas pabora
TemaTnueckuit
O06o06maromui




JIeITECILHOCTHU
IIKOJIBL;

BHC

OLICHUBATh JKU3HCHHBIC
CHUTyalluh C  TOYKH
3peHusi  0e30MmacHOTo
obOpaza KU3HH u
COXPAHCHUS 3]I0POBBS;

OLIEHHUBATh
9KOJIOTHYECKUMN

B3aMMOOTHOIIICHHI
YyeJoBeKa U IPUPO/IbI.

PUCK

DopMUpoOBaTH
JKOJIOTUYECKOE
MBIIIJICHUE: YMEHHE
OLICHUBATh CBOIO
JEATEIBHOCTD U
MOCTYIKHU APYTUX
JIIOJIEN ¢ TOYKH 3pEHUS
COXpaHEHHUS
OKpYXKaroIlen Cpeapl -
rapaHTa KU3HH U
Onaronoy4us Jroei
Ha 3emuie.

MOJICIUPOBAHUS,
KakK 3HaKOBOE
MOJICJIUPOBAHNUE
(Ha mpumepe
YpaBHEHUH
peakuuii
JTUCCOIINAIIUH,
HMOHHBIX
yYpaBHEHUH
peaKuui,
MOJypEaKLNI
OKHUCJICHUS-

BOCCTAHOBJICHUS);

pa3jiniaTtb
KOMITIOHCHTBI
JA0Ka3aTcJIbCTBa

(Te3uc, apryMeHThl

u popmy
JI0Ka3aTeNbCTBA);
OCYIIECTBIIAT
npsiMoe
WHIYKTHBHOE
JI0Ka3aTeNbCTBO.

«OKHUCIIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN,
«OKHCJIUTEIIbY,
«BOCCTAHOBUTEIIbY,
«OKHCIICHHEY,
«BOCCTAHOBJICHHUEY; OIIUCHIBATh
pacTBOpeHHE KaK (PU3HKO-
XUMHUYECKUN MPOIIECC;
WJUTIOCTPUPOBATH MPUMEPaAMU
OCHOBHBI€ IOJIOKEHUS TEOPUU
BJIEKTPOJIUTHYECKON
JUCCOIMAIMU; TEHETUYECKYIO
B3aUMOCBS3b MEXKIY
BelecTBaMH (IIPOCTOE
BEIIECTBO — OKCUJl —
THUAPOKCUI — COJIb);
XapaKkTepu30BaTh 00IIKe
XUMHUYECKHUE CBOMCTBA
KHUCJIOTHBIX U OCHOBHBIX
OKCHJIOB, KMCJIOT, OCHOBAaHWI 1
COJIEH € MTO3ULIUN TEOPUH
AJIEKTPOIUTHUUECKON
JUCCOIMAIUU; CYIITHOCTh
BJIEKTPOIUTHUYECKON
JUCCOIMAIUU BEUIECTB C
KOBAQJICHTHOM NOJISIPHON U
MOHHOM XUMHYECKOM CBS3bIO;
CYIIHOCTh OKUCTUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIINIA;
MIPUBOJUTH IPUMEPHI PEAKLINN,
MOATBEPKIAIOIINX XUMUYECKUE
CBOMCTBA KMCIIOTHBIX U
OCHOBHBIX OKCHJIOB, KUCJIOT,




OCHOBaHUI U COJICH;
CYIIECTBOBAaHHE B3aUMOCBS3H
MEX/Ty OCHOBHBIMH KJIACCAMU
HEOPTraHUYECKUX BEIICCTB;
KJ1accu(UIMpoBaTh
XUMHUYECKHE PEAKIIUH 110
«M3MEHEHHUIO CTEICHEN
OKHCJICHHS DJIEMEHTOB,
00pa3ymoIuX pearupyrommue
BEIIIECTBA»; COCTABJIAThH
YpPaBHEHUS JICKTPOJIUTUICCKON
JIMCCOIIMAIINHU KHCIIOT,
OCHOBaHHUI U COJICH;
MOJIEKYJISIPHBIE, MTOJIHBIE U
COKpAIICHHBIC HOHHBIC
ypaBHEHUS PeaKIuil ¢ yuacTueM
AJIEKTPOJIUTOB; YPaBHEHUS
OKHUCIIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUH,
WCIIOJIB3YST METOJT SJICKTPOHHOTO
OanaHca; ypaBHEHHS peaKIIHid,
COOTBETCTBYIOIIUX
MOCIIEI0BATEIHLHOCTH
(«uenouke») npeBpaieHui
HEOPTaHMYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB;
OTIPECTISATH OKUCIUTEND U
BOCCTaHOBHTEIb, OKUCIICHHE U
BOCCTaHOBJICHHE B
OKHCITUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKITUSX;
yCTaHABJIMBAThH TIPUIHHHO-
CJIEJICTBEHHBIC CBSI3H: KJIacC




BEIIECTBA — XUMHUYECKHUE
CBOMCTBa BelleCcTBA; HAOIIO1ATh
" O CBIBATH PCAKIIUH MCKIY
AIIEKTPOIUTAMH C TIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOr0 MU
POIHOTO) SI3BIKA U SA3bIKA
XUMHU; [TPOBOAUTDH OIIBITHI,
MOJTBEPKAAIONINE XUMHIECKUE
CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYeCKUX BEIECTB.

9 knace. Coep:kaHue y4eOHOro nmpeaMmera
IMoBTOpP€eHUE OCHOBHBIX BONPOCOB Kypca Xxumuu 8 kiacca. BBenenue B kypc 9 kiacca

[Tepuoanueckuii 3akoH u [leprnonnueckas cucrema xumudeckux 3neMeHToB . . Menaeneesa

XapaKTepI/ICTI/IKa QJICMCHTA I10 €I0 ITOJIOXKCHHIO B Hepnonnqecxoﬁ CUCTEMEC XUMHUYCCKHUX 3JICMCHTOB I[ H. Menneneena. CBoiicTBa OKCHI0B, KUCJIOT,
OCHOBaHHUM U COJICH B CBETE TCOpHUUn BHGKTpOHHTHqCCKOﬁ JUCCOoMali 1 OKHUCIICHHUA-BOCCTAHOBJICHNA.

ITonaTHe 0 mepexoAHbIX deMeHTax. AMpoTepHOCTb. ['eHeTHueckuil psa nepexogHoro snementa. Crtpoenue atoMa. Sapo. CTpoeHHE 3IIEKTPOHHBIX
obonouek nepBbix 20 anementoB IIC Xumuueckas cBA3b U KpUCTAJUIMUECKHE pemEéTkU. B3aumocBs3p cTpoeHHe U cBOWCTB BemiecTB. OCHOBHbIE
KJIacchl HeopraHuueckux BemiecTB. Kinaccudukanus XMMHUECKUX peakIfii Mo pa3IMyHbIM Mpu3HaKaM. OKHUCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
Oxucnutens, BoccTaHOBUTENb OCHOBHBIE KJIaCChl HEOPTaHUYECKUX coelMHeHui. Peakiun noHHOro oomMena. AMGoTepHOCTh OKCHUIOB U THIPOKCHIOB

[IpocTsle u COXKHBIE BENIeCTBa . XMMUYECKas OPraHU3aLs KUBOU U HEXXUBOM NPUPOIbI. XUMUYECKHUM COCTaB s/Ipa, MAHTHH U 3€MHOMN KOPBI.
XHUMHYECKHUE IEMEHTHI B KJIETKaX JKUBBIX OPraHU3MOB. Makpo- 1 MUKPODJIEMEHTHI.

O060011eHre CBEACHNI 0 XUMUYECKUX peakiusax. Kinaccudukaiys XuMHIECKUX peakluii o pa3InyHbIM MIPU3HAKAM: «UHCIIO0 U COCTAB PEarupyronx
1 00pa3yIoIIKXCs BEIIECTBY, «TeIIOBOM 3 (DeKT», «HapaBIeHUE», KA3MEHEHUE CTETIEHEN OKMCIIEHUS JIEMEHTOB, 00pa3yIOUINX pearupyrorime
BeIIeCTBay, «(hazay, «MCIONb30BaHUE KaTaau3aTopay. [IoHsITHe 0 CKOPOCTH XUMHUYECKOH peakiuu. DaKkTopsl, BIHUSIONINE Ha CKOPOCTh XUMUYIECKUX
peaknuii. Katanuzaropsl u katainu3. UHTHOUTOPBI. AHTHOKCHIAHTHI.

Tema 1. MeTa/LiIbI



OO01mas xapakTeprcTHKa METAJIOB 110 TOJIOKeHHE MeTayuioB B [leproauieckoii cucreme xummuaeckux anemeHToB /1. M. Menpaeneena.
3aKOHOMEPHOCTH M3MEHEHMSB [IEPUO/IaX U Ipynnax, GU3NUECKUX U XUMHUUECKUX CBOWCTB B IEPHOAAX, IPYIIAX, OKCHIOB U THIPOKCUIOB
obpaszoBanHbIX MeTasuiaMu |-111A rpynmn. Merannudeckas KpuCTaIIMUECKas pelieTka i MeTaJuTndecKast XUMHUYecKasi cBsa3b. O0mue gpusnueckue
cBolicTBa MeTaysioB. CIulaBbl, UX CBOMCTBA M 3HaYeHHE. XMUMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX MOJIOKEHUS B
ANEKTPOXUMUYECKOM PAAY HANpPs)KEHUN METAJUIOB.

Koppo3sust MeTamioB u ciocoObl 60pb0bI ¢ Hell. MeTtansl B mpupojae. O0mmue crnocoobl UX NOTYYEHHUS.

HcTopust OTKPBITHS €CTECTBEHHBIX CEMEHCTB XMMUYECKUX 3JIEMEHTOB. ECTECTBEHHOE CEMENCTBO MICIIOYHBIX METAIOB. MI3MEHEHUsT (PU3HUSCKIX
CBOWCTB HIEJIOYHBIX METAJJIOB C YBEJIMYEHUEM OTHOCUTEIBHON aTOMHOM Macchl. I3MEHEHNE XUMUYECKOW aKTUBHOCTH B PEAKIUAX C KUCIOPOIOM,
BooM. Metasuibl B mpupoze. O6mue crocods! ux nonyuenus. Ctpoenue atomoB. lllenounbsie MeTamibl — MpOCTHIE BeliecTBa. BaxHeiiue
COCITMHEHHUS IIEIOYHBIX METANIOB —OKCHJIBI, TUAPOKCUIBI U COH (XJIOPUIBI, KApOOHATHI, CYIh(aThl, HUTPATHI), IX CBOMCTBA U IPUMCHCHUC B
HapoaHOM Xo3siicte. KanuitHbie ynoOpeHus.

Marnuit u eCTECTBEHHOE CEMENCTBO IIETOYHO-3EMENIbHBIX METAIOB. M3MeHeHus: Gu3HUecKuX CBOMCTB IIETOYHO-3€MEIbHBIX METAJLIOB C
yBEJIIMYEHHUEM OTHOCUTEIHHON aTOMHOM Macchl. O0IIas XxapaKTepuCTHKA dJIEMEHTOB I1aBHOM noAarpymsl I rpymnmel. CTpoeHne aToMOB.
[IlenouHo3eMenbHBIE METAIUTBI — MPOCTHIE BEIIECTBA. BaxkHelIIne COeTMHEHUS ETOYHO3EMENIbHBIX METAJIUIOB — OKCHJIbI, TUIPOKCH/IBI U COTH
(xJopuabl, KapOOHATHI, HUTPATHI, CyNb(]atel, pochaTer), UX CBONCTBA U MPUMEHEHHE B HAPOJHOM XO3SIICTBE.

Amomunauii. CTpoeHne aroma, GU3NIeCKrue U XUMHYECKUE CBOMCTBA TPOCTOro BemecTBa. COeTMHEHMS AIFOMUHUS — OKCHJI U TUAPOKCHI, UX
amdoTepHbIii Xapaktep. Baxxueiiue conu amtomunus. [[puMeHeHne amlOMUHUS U €70 COETMHEHUH.

[Ilenounbie MeTaibl. [1on0KEeHNE MIENTOYHBIX METAJUIOB B IEPUOINYECKON CUCTEME U CTPOCHUE aTOMOB. Haxoxaenue B mpupojie. Pusnyeckue u
XMMHUYECKHE CBOMCTBA. [IpMEHEHNE 1IETIOYHBIX METAIUIOB U UX COCIMHEHUN.

[Ilenouno3zemenbHbIe MeTAIUIBL. [1010)KEHNE MIETOYHO3EMETBHBIX METAIIJIOB B MEPUOIMYECKON CUCTEME U CTPOCHUE aTOMOB. HaxoxneHnue B
npupoae. Kanbiwmii u ero coequHenus. JKecTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil. [TomoxxeHne amfOMUHUS B IEPUOJIUYECKON CUCTEME U CTPOEHHE ero atoMa. Haxoxxnenne B npupone. Pu3ndeckue 1 XHMHUYECKUE
CBOICTBA aTrOMUHUS. AM(POTEPHOCTh OKCHIA U TUIPOKCHIA ATFOMUHUS.

Keneso. [Tonoxenue xene3a B NIEPUOIUIECKON CUCTEME U CTpoeHUE ero atoma. Haxoxnenue B npupojae. Puzndeckre 1 XMMUYECKUE CBOMCTBA
xenesa. Oxkeupl, ruapokcu bl U conu xenesa(ll) u sxenesa(11l).

[Tonstue o meramutypruu. CriocoOb! momydeHus MetamuioB. CruiaBsl (CTalb, UyTyH, JIOpaltoMUHNMA, OpoH3a). [Ipobiema 6€30TX0AHBIX
MPOU3BOJCTB B METAJUTYPIUU U OXpaHa OKPYKArOIIEH Cpeibl.

JemoHcTpanuu. 3HaKOMCTBO C 00pa3liaMy BaXKHEHIIINX COJICH HATPHs, Kaausl, TPUPOIHBIX COCTUHCHHUM KaIbIUs, PyAaMu jKelle3a, COSTUHEHUSIMHU
AJIFOMUHUS. BSaHMOI[efICTBHQ IICJIOYHBIX, HICJIIOYHO3CMCIIbHBIX MCTAJIJIOB U aJIOMHUHUSA C BOI[OI>'I. CoxkuraHue kejesa B KHCJIIOPOJC U XJIOPEC.



JlabGopaTropHbie ONBITHI

[Tonyuenue ruapokcuia ATFOMUHUS U B3aUMOJICHCTBUE €ro ¢ KuciioTaMu u mienodamu. [lonyuenne ruapokcuaos xxenesa(ll) u xeneza(lll) u
B3aMMOJICHCTBHE UX C KUCIOTAMH U IIEI0YaMHU.

IpakTuyeckue padoTnl

* Pemienue sxcnepuMeHTaNIbHBIX 337a4 110 TeMe «ieMeHThl IA—IIIA-rpynn nepuoanyeckoil TabINLbl XUMUYECKUX AJIEMEHTOB.

* Pemenue skciepuMeHTANBHBIX 3aa4 110 TeMe «MeTallbl U UX COSAUHEHUS».

Pacuernble 3a1aun. BeiuncieHus o XuMU4eCKUM ypaBHEHHSIM MacChl, 00beMa WJIM KOJIMYECTBA BEIIECTBA OJHOI0 U3 IPOAYKTOB PEAKLIUHU 1O
Macce UCXOJIHOTO BELIECTBA, 00beMY WIIH KOJIMYECTBY BEIIECTBA, COJIEPKAILEr0 ONPEACIICHHYIO A0 IpUMeceit
Kenezo. Crpoenue aroma, pusnuecKkue U XUMUIECKHE CBOMCTBA MPOCTOro BemecTna. I 'enernueckue psabl Fe2+ u Fe3+. Baxneiimue comu xxenesa.
3HaueHuE JKeJe3a U ero COeAMHEHNN I IPUPOIBI U HAPOJHOT'O XO35ICTBaA.

Tema 2.HemeTasiibl

OO6m1ast xapakTepucTHKa HEMETAILIOB: TIoJiokeHue B [lepronnueckoit cucreMe xumudeckux aiemeHToB . I.Menneneena,

0COOEHHOCTH CTPOSHMSI aTOMOB, AJIEKTPooTpHLaTeIbHOCTh (D0) Kak Mepa «HeMeTaNTMYHOCTHY, psia D0. Kpucramimueckoe CTpoOeHHE HEMETAIUIOB —
IMPOCTBIX BEIICCTB. 3aKOHOMepHOCTI/I HU3MCHCHUSAB IIEPUOJAX U I'pYIIIax, (1)I/ISI/I‘I€CKI/IX M XUMHYECKIX CBOMCTB B nepuoaax, rpyiimax, BbICIIHNX OKCHUI0B
U KUCJIOPOJICOJEPKAIIUX KHUCIOT,00pa30BaHHBIX HEMETAJUIAMU BTOPOT'O M TPETHETO NMEepHoA0B. AiutoTponus. @u3nyeckue cBoicTBa HEMETAIIIOB.
OTHOCHUTENBLHOCTD NOHITHN «METAJIII» U «HEMETAIIY.

HcTopus oTkpbITHS Bogopoaa. Boropoa-xumMudeckuii a1eMeHT U ipocToe BemecTso. [lonoxkenue Bogopona B Ilepuoandeckoii cuCTeMe XMMHUYECKUX
anemenToB Jl. 1. MengaeneeBa. CtpoeHnue atoma u Mojekyisl. [lonydenne Bonopoza B m1aboparopuu, B mpoMbllieHHOCTH. I [puMenenne Bogopoa.
KavecTBeHHast peakiys Ha ra3000pa3Hoe BelecTBO Boopo . dusnueckre n XMMHUYECKHEe CBOMCTBA BOJIOPO/Ia: B3aUMOJIEHCTBHE C KMCIOPOAOM,
cepoi, xsopom, okcusiom mean (11),oxkcumom xenesa (111).Mepor 6e30macHOoCTH Mpu paboTe ¢ BOAOPOIOM. €T0 TOJIYICHHE U IPUMEHEHHE.

Hcropus otkpeiTus kucnopoaa. Kucnopox kak mpocroe BemectBo. CocraB Bo3ayxa.O30H. ®Pusmyeckue cBorcTtBa kuciaopoaa. llomydenue u
IPUMEHEHHE KHUCIIOpoJia. XUMHUECKHE CBOMCTBAa KHCIOpOJA: B3aUMOIEWUCTBHE C cepol, (ochopoMm, Meaplo, kKeiae3oM, MeTaHoM. ['opeHue u
MeasieHHOe okucieHue. TemnoBoi apdext xumuyeckoit peakiuu. [ToHsATHE 00 SK30 U SHJOTEPMHUUECKUX peakluax. TermnoBoi 3pPexT XuMuIeckux
peaknuii. KauecTBeHHas peakiysi Ha ra3000pa3HOE BEMIECTBO KUCIOPOI.

Bona. Ctpoerne wmoinekynsl. Bomoponnas xumudeckass cBsizb. (Du3nmdeckne CBOWCTBA BOABL. AHOMAajJWW CBOWCTB BOJABL. [ wapoduiabHBIE |
runpodoOHbIe BemmecTBa. XUMHYECKHE CBOWCTBa BOABL.  KpyroBopoT Boasl B mpupojne. Bomoouwctka. Aspanus Boabl. BbITOBBIE (UIBTPHI.

MunepanbHble BoAbIL. JJucTHIIIMpoBaHHas BOia, €€ MoJlydeHre U npuMeHeHne. KpyroBopot Bozbl B IpHUpoOIE.

O6mas xapaktepucTrka rajoreHoB. CtpoeHue atoMoB. ['aorensl: pusnyuekne u XuMudeckue cBoricTpa. [IpocTrie BemecTBa 1 OCHOBHBIE



COCJIMHEHHMS TaJIOTEHOB (XJIOPOBOIOPOI,XJIOPOBOOPOIHAS KUCIOTA U €€ COJIM) UX CBOMCTBA. KpaTkue cBeneHus o xiope, opome, hTope u Hoe.
[IpuMmeHeHne rajJoreHoB U UX COEAMHEHH B HAPOJAHOM XO351CTBE.

Cepa. CtpoeHne aToMa, aJUIOTPOIIHSI, CBOMCTBA U IPUMEHEHHE poMOnIeckoit cepbl. Cepa: ¢puznuekne u XuMudeckue cBoiicTBa. CoeMHECHHUSI CEPHI:
cepoBoaopoz, cyiabpuiasl, Oxcuasl cepsl (IV) u (VI), ux nonydenue, cBoiictsa u npumenenue. CepHas , CEpHUCTAst U CEPOBOJOPOAHAS KUCIIOTHI U
COJIM, UX COJIU. NPUMEHEHHE B HAPOAHOM X03sicTBe. [Ipon3BoacTBO cepHOM KUCHOTHL. [loHsATHE O cCKOpOoCTH XMMHUYecKkuX peakuuil. KatanmuzaTopsl

Azot. CTpoeHue aToMa ¥ MOJICKYJIbI, CBOMCTBA IMPOCTOTO BEIIEeCTBA. A30T: (pU3HUEKHEe U XMMUYECKHE CBOWCTBA. AMMHAK, CTPOCHHE, CBOMCTBA,
nojryyeHue u npumenenue. Conu aMMoHHMs, UX cBoicTBa U mpuMeHeHue. Oxcupl a3ota (1) u (IV). A3zoTHas kucnota, ee cBoiicTBa U IPUMEHEHHE.
HuTtpaTsl 1 HUTPUTHL, TpobIIeMa X COAEPIKAHUS B CEIbCKOX03SICTBEHHOM MPOIYKINUU. A30THBIC YA0OpEHHS.

doctop. CtpoeHne aToMa, aTIOTPOITHS, CBOMCTBA 0€JI0T0 M KpacHOTO docdopa, ux npumeHernne. Dochop:puznyekne 1 XUMUIESCKHE CBOMCTBA.
OcHoBHble coeauHenus: okcug Gpochopa (V) u oprodocdopnas kucnota, pocdarsl. DochopHbie ya10OpeHHUS.

VYraepon. CTpoeHue aroma, aJuloTponus, CBOMCTBa MouuKaluii (anma3, rpadur, kapOouH, QysiepeHsl), IpUMEeHeHue. Yiepo :pu3ndeKkue u
xumuueckue cpoiicrBa. Oxcunbl yriaepoza (II) u (IV), ux cBoiicTBa u npuMeHeHue. YTobHas KUCIOTa U €€ COJIM- KapOOHaThI: KaJIbILUT, CO/1a, OTall,
UX 3HAQ4YEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

Kpemuuii. CTpoeHne aroma, KpUCTALIMYECKUI KpeMHHUIA, ero cBoiicTBa 1 npumenenue. Oxcua kpemuus (IV), ero npupojHbie pa3HOBUIHOCTH.
Cunukatel. 3HaU€HUE COEAMHEHUN KpEMHUS B )KUBOM M HEKUBOU npupoze. [IoHsATHe 0 CUIIMKAaTHOM MPOMBIIIIEHHOCTH.

JdeMoHcTpanuMm.

AnnoTponus KACI0poaa U CEpHI.

3HaKOMCTBO C 00pa3amMu MpUPOIHBIX CYIb(PHUI0B, CYIb(HATOB.
Kpucrannnueckue pemerku aimasa 1 rpaura.

3HaKOMCTBO ¢ 00pa3liaMy IPUPOAHBIX KapOOHATOB U CHIIMKATOB.
O3HaKOMJICHHE € PA3IMYHBIMUA BUJAMH TOIUIMBA.

O3HaKOMIJICHHE C BUJaMH CTCKIJIA.

[Tonydyenne ammmuaka u €ro pacTBOpPEHHUE B BOJIE.



O3nakomiieHHE ¢ 00pa3laMH MPUPOTHBIX HUTPATOB, ochaToB

JlaGopaTopHble ONBITHI.

O3HaKOMJICHHE CO CBOWCTBAMH U B3aWMOIIPEBPAIIECHUSIMHI KapOOHATOB M THIPOKapOOHATOB.

KayecTBeHHbIE peakuy Ha KapOOHAT- U CHJIMKAT- HOHbI Pacnio3HaBanue cynbdui-, cynbGur- u cyiabhaT-uoHOB B pacCTBOPE.
ITpakTuyeckas pabora.

[Tonyuenue okcuaa yriepona(IV) u uzyuenue ero cBoiicts. PacnoznaBanue kapOOHATOB.

Pemenne skcnepuMeHTANBHBIX 3a1a4 110 Teme «Kuciaopon u cepay.
[Tonyuyenne aMMuaka U U3y4eHHE €T0 CBOMCTB.

Onpenenenrne MUHEPAIbHBIX YI00pEHUH.

PacuyerHble 3anaun. BorunicieHus mo XMMHUUECKUM YPaBHEHUSAM PEAKIMil MacChl, KOJIMYECTBA BEIIECTBA MJIM 00BbEMa 110 U3BECTHOM Macce,

KOJIMYCCTBY BCUICCTBA UJIN O6’I)€My OAHOI'0 U3 BCTYNAOMIUX HUJIU IMMOJTYYAIOIIHUXCS B P€aKIINU BCIICCTB.

Tema 3. IlepBoHava/ibHbIE NPEACTaBJICHUS] 00 OPraHNYeCKNX BellecTBax

[lepBoHauaIbHBIE CBEIEHUS O CTPOCHUU OPraHMYECKUX BEIIECTB. YTIEBOJOPOIbl: METaH, 3TaH, ATUIECH. McmouHuKu yene6000po0os. npupooHblil
2asz, Heghmo, yeonw. Kucnopoconepskaiye cCoOeIMHEHUS: CIUPTHI (METaHOJ, TAHOJI, TIUIEPUH), KApOOHOBBIE KHCIOTHI (YKCYCHAsI KUCIIOTA,
aMUHOYKCYCHasl KMCJIOTa, CTeapUHOBAs M OJIEMHOBAsi KUCIIOTHI). buonornuecku BakHbIe BEIIECTBA: KUPBI, TNIIOK03a, OeNKu. Xumuueckoe 3azpssHenue

OKpYicaroueli cpeodvl U e20 NOC1e0Cmeusl.
JdeMoHcTpanum.
Moaenu MOJeKy OpraHM4eCKUX COCTUHEHUH.
['openue yrineBogopo10B u 00HapyKEHUE TIPOTYKTOB UX TOPECHHS.

KauecTBeHHBIE pCaKku Ha 5TUJICH.



KonnuecTBeHHBII ONBIT BBIAEIEHUS BOAOPOAA U3 3THIIOBOTO CIIUPTA.

PacTBOpeHue 3TUII0BOrO CIUPTa B BOJIE.

PacTBOpeHue rauuepuHa B BOJeE.

KauecTBeHHBIE peakiiii HA MHOTOATOMHBIE CITUPTHI.

[Tonyuenue u cBOWCTBA YKCYCHOM KUCIOTHL. MccnenoBanne CBOMCTB KUPOB: paCTBOPUMOCTD B BOJIE M OPTaHUYECKHX PACTBOPUTEIISAX
KauecTBeHHBIC peaKIK HA TIIIOKO3Yy U KpaxmMall.

OO6pa3zubl HeTH U TPOJYKTOB UX MEPEPAOOTKH.

KagecTBeHHbIe peakiuy Ha OEJIOK.

O3HaKOMIJICHHE C 06pa3HaMI/I H3ICIUN U3 MMOJIMOTHUIICHA, TTOJUITPOIINIICHA, ITIOJIMBUHHUIIXJIOpUAA

JlabopaTopHble ONbITHI.
OTuIeH, ero Nojay4eHue, CBOcTBa.
AleTHiIeH, ero rnojyuyeHue, CBOUCTBa.
PacuerHnas 3axava. YcraHoBieHue npocreiiieii (opMysbl BEIecTBa M0 MaCCOBBIM JIOJISIM AJIEMEHTOB.
Tema 5. O6001meHHe 3HAHUI IO XUMHH 32 KYPC OCHOBHOM IIKOJIbI.

Ilepnonnueckuit 3akoH u [lepuoanueckas cuctema XuMU4ecKux 351eMeHToB J1. M1.Menneneea. @u3nuecKuil CMBICII IOPSAKOBOIO HOMEpA JJIEMEHTA,
HOMEPOB MEpHoa U IPynIbl. 3AKOHOMEPHOCTH U3MEHEHMS CBOMCTB JIEMEHTOB M X COECIMHEHHH B IEpHUOAaxX U Ipynnax B CBETE NPEICTABICHUN O
CTPOEHHMH aTOMOB 3JIEMEHTOB. 3HaueHue [leprnoauueckoro 3akoHa.

Bubl XMMUYECKHX CBA3€HM M TUIIBI KPUCTAUIMYECKUX PEMIETOK. B3anMOCBA3b CTPOEHUS M CBOMCTB BELIECTB.

Knaccugukaius XuMHUeCKuX peakiuii o pa3IMYHbIM IPU3HAKaM (YUCIIO U COCTAB PearupyroluX U 00pa3yroIuXcs BEMIECTB; HATMYKUE TPaHUIIbI
paszaena a3; TerioBoi 3PpPeKT; n3MEHEHHE CTENEHEH OKUCIIEHUs! aTOMOB; MCIIOJIb30BaHUE KaTaln3aTopa; HalpaBieHue npotekanus). CKopocTb
XUMUAYECKHUX peakuil v ¢pakTopsl, BIUAONME Ha Hee. OOpaTUMOCTh XUMUYECKHX PEaKIUil U CIOCOOBI CMELCHHUSI XUMUYECKOTO PAaBHOBECHSI.
IIpocteie u cnoxHbIE BemecTBa. MeTaimisl ¥ HeMeTasuibl. [ eHeTnueckue psapl MeTaia, HeMeTaula U nepexoqHoro Meramia. OKCuasl ¥ THAPOKCUIBI
(ocHOBaHUS, KMCIOTHI, aM(OoTepHbIEe TUAPOKCHIBI), conu. VX cocTaB, Kiaccupukaus 1 o01me XuMUYEeCKUe CBOMCTBA B CBETE TEOPHH



AIEKTPOJIUTUYECKON JUCCOIHAITIH.

Tema

[ToBTOpEeHUE
OCHOBHEBIX
BOITPOCOB Kypca
XMMHU 8 Kjacca.
Bgenenue B kypc
9 xmmacca

Temarndeckoe miaHupoBaHue 9 kiaacce

IInanupyemslie pe3ysbTaTsl

JImuynoOCTHEIE

[TocTeneHnHo BbICTpanBaTh
COOCTBEHHOE LIEJI0CTHOE

MHPOBO33PCHHUC!

— OCO3HAaBaTh COBPEMEHHOE
MHOT000pa3ue TUIIOB
MHUPOBO33PEHUS,
OOIIECTBEHHEIX,
PEUTHO3HBIX,
ATCUCTUYECCKUX,
KYJIBTYPHBIX TPaIULIUH,
KOTOPBIE OTPEICIISIOT
pa3HbIe OOBSICHEHUS

MIPOUCXOMSAIIETO B MUDE;

— € y4€TOM 3TOro
MHOT000pa3us MOCTENIEHHO
BbIpabaThIBaTh CBOU

COOCTBEHHBIE OTBETHI HA

MeTaHpe,I[MeTHHC

HccnenoBathb
CBOMCTBa
M3Y9aeMBbIX
BEIIECTB.
OnuceIBaTh
CBOMCTBa
M3Y9aeMBIX
BEIIECTB Ha
OCHOBE
HaOIOIEHUH 3a UX
MIPEBPACHUSIMHU

[IpumenaTh
MOJTyYEHHbBIE
3HAHUS W yMEHUS
npu pelneHnn
3aaHuN
XUMHYECKON
HaIpaBJIEHHOCTH
3akperuieHue
Marepuaia

[IpeamernbIie

XHUMHYCCKOM CHUMBOJIMKH:
3HAKOB XMUMHUYCCKHUX 5JICMCHTOB,
(l)OpMy.]'I XUMHUYCCKHUX BCIICCTB
n ypaBHeHI/Iﬁ XUMHNYCCKHX

pEeaKIHnii;

* BOKHEHIIINX XUMHYECKUX
MOHSITUNA: XUMHUYECKHI
AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHAs U
MOJIEKYJIIpHAs MacChl, HOH,
XHMUYECKas CBSI3b, BEIICCTBO.
KJIacCU(PUKAIHS BEIIECTB, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BeM, XUMUYECKas peaKkIus,
KIacCUUKALUS PEaKIUii,
AJICKTPOJIUT U HEAJICKTPOJIUT,

OJICKTPOJIUTHUYCCKAA

HUKT

Craiin-Jlexkmun
Cnaiia-npe3eHranuu

DOopMBI KOHTPOJIA

Texymmi
@pOHTAIBHBIN

pabora ¢ IM
[TuceMeHHbIN. Y CTHBII




OCHOBHBIC )KM3HCHHBIC
BOITPOCKHI, KOTOPBIC CTaBUT

JIMYHBIN "KU3HECHHBIN OIIBIT;

— YUUTHCS PU3HABATH
MIPOTUBOPEYUBOCTD U
HE3aBEPIIEHHOCTh CBOUX
B3IV 0B HA MUP,
BO3MOKHOCTb UX

NU3MCHCHUA.

Hcnons3oBars cBOH
MHTEPECHI [ BIOOpa
WH/IBUTYaJIbHOM
o0Opa3oBaTenbHOI
TPaeKTOPHH,
MOTEHITUATBHOM OymyIeit
npodeccuu u

COOTBCTCTBYIOIIICTO

poQUIHLHOTO 00pPa30BaHUS.

Hcnonb3oBath

9KOJOTHYCCKOC MBIIIJICHHUC

Jucconuanusi, OKMCINTCIIb U
BOCCTAaHOBHTECJIb, OKHCIICHHUEC U

BOCCTAaHOBJICHHUC,

¢® OCHOBHBIX 3aKOHOB XHMMHUH:
COXpaHCHHA MACChI BCHICCTB,
IIOCTOSAHCTBA COCTaBa,

MEPUOINYECKUI 3aKOH;

* Ha3bIBATh: XUMHYECKHUE
DJIEMEHTBI, COETUHEHUS

HU3YUYCHHBIX KJIACCOB;

* 00BACHATH (PU3HUECKUN
CMBICIT aTOMHOTO
(mopsIKOBOr0) HOMEpa
XUMHUYECKOI'0 3JIEMEHTa,
HOMEPOB TPYIIIBI ¥ IEPHOAA, K
KOTOPBIM 3JIEMEHT
MPUHAIICKUT B IEPHOIMUECKON
cucreme JI.11. Menpaeneena;
3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB 3JIEMEHTOB B IIpejiesax

MaJIbIX MEPHUOAOB U INTaBHBIX




ISl BBIOOpA CTpaTeruu
COOCTBEHHOI'O IOBEICHUS B
KauecTBE OJHOU U3

HCHHOCTHLIX YCTAHOBOK.

MOATPYII; CYIIHOCTh PEaKIIHii

HOHHOI'0 OOMEHa;

*XapaKTepU30BaTh: XUMUYECKUE
3JIEMEHTHI (OT BOJIOPOJIA 10
KaJIBIIHS) HA OCHOBE UX
IIOJIOKCHUS B HGpHOZIH‘IGCKOﬁ
cucteme J[.M1.MenneneeBa u
0COOEHHOCTEH CTPOEHUS UX
aTOMOB; XMMHYECKHE CBONCTBA
OCHOBHBIX KJIaCCOB

HCOPTraHNYCCKUX BCIICCTB,

* OIIPEACIIATH: COCTAB BEILIECTB
1o ux ¢popmynam,
IIPUHAJUIEKHOCTD BEIECTB K
OIIPEIETICHHOMY KJIacCy
COEIMHEHU, TUIIBI XUMHUYECKHUX
peaKuii, CTENEHb OKUCIEHUS
3JIEMEHTA B COCIMHEHMSX, TUII
XUMUYECKOH CBA3U B
COCIMHEHUSX, BO3MOKHOCTh

MPOTEKaHUS pPEeAKIIUMA




HOHHOI'0 OOMEHa;

COCTaBJIATh: (POPMYITBI
HEOPraHUYECKUX COCIUHEHUN
M3YYEHHBIX KJIACCOB; CXEMBbI
CTpPOEHUS aTOMOB MepBbIX 20
3JIEMEHTOB IEPHOJNYECKON
cucremsl .. Menpaeneena;
YpaBHEHUSI XUMUYECKUX

peaKInii;

* oOpamarbcs ¢ XUMHUYECKOM
MOCY10M 1 1ab0paTOpHBIM

o0opyI0oBaHUEM;

* BBIYMCIISTH: MACCOBYIO JIOJIIO
XMUMHUYECKOI'0 3JIEMEHTa HO
dhopmyne coeTMHeHHUS;
MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope; KOJIMYECTBO
BEIIECTBA, 00BEM HUJIH MaccCy IO
KOJIMYECTBY BEIIECTBA, 00bEMY
WIIN MacCe PEareHTOB HIIH

IIPOJYKTOB PEAKIUU;




Tema 1.
MeTanmibl

[TocTenenHo BhICTpauBaTh
COOCTBEHHOE IIEJIOCTHOE

MHUPOBO33PCHUE:

paboTats 1o
COCTaBJICHHOMY
IUTaHy, UCTIONIB3YS
Hapsy ¢
OCHOBHBIMH U
JOTIOTHUTETIbHBIE

Hcnonws3oBanue
MPUOOPETEHHBIX 3HAHUHN U
YMEHUH B IPAKTUYECKOU
JIESITEILHOCTH U TIOBCEIHECBHOM
JKM3HH JUIs1: 0€30I1acHOI0
oOparieHus ¢ BeIECTBAMH U
MaTepHalamMu; 3KOJIOTHYECKHU
rPaMOTHOTO MOBEJICHUS B
OKpY’Kalolllel cpesie; OLICHKU
BIUSHHUS XUMUYECKOTO
3arpsI3HEHUS OKPYKAOIIEH
Cpebl Ha OpPraHu3M YEJI0BEKa;
KPUTHUYECKOU OLICHKH
nH(OpPMAIIUY O BEIECTBAX,
HCIOJIb3YEMBIX B OBITY;
MPUTOTOBJIEHHUS PACTBOPOB

3aJJaHHOM KOHIIEHTPAIHH.

HCIOJIb30BATh IIPU
XapaKTEPUCTUKE METAJUIOB U UX
COCIMHEHUN TTOHATHUS:
«METAJUIBDY, «Psii AKTUBHOCTH
METAaJIJIOBY, «IICIIOUHBIC
METaJIBI»,

[Ipesenranuu:
«Mcnonp3oBanue
METaJJIOB B
HCKYCCTBE»
«pOJIb METAIIIIOB B
UCTOPUHU

Texymmit
OpOoHTAIBHBIN

pabora ¢ /IM
[IuceMeHHBIN. Y CTHBIN
Temarnueckuii
KonrponsHas pabora




— 0CO3HaBaTh COBPEMEHHOE
MHOT000pa3ue TUITOB
MHUPOBO33PCHUS,
OOIIECTBCHHBIX,
PCIIMTHO3HBIX,
ATCUCTUYECKUX,
KYJIbTYPHBIX TPaaULUH,
KOTOPBIC OTIPEICIISIOT
pa3Hble 00BICHECHUS

MMPOUCXOAAIICTO B MHUPE;

— € YU4ETOM 3TOTO
MHOT000pa3us MOCTENEHHO
BBIpa0aThIBaTh CBOU
COOCTBEHHBIC OTBETHI Ha
OCHOBHBIC JKU3HCHHBIC
BOMPOCHI, KOTOPBIE CTABUT

JIMYHBIN KU3HCHHBIN OIBIT;

— YUUTHCA MPU3HABATH
MIPOTUBOPEYUBOCTH U
HE3aBEPIIEHHOCTh CBOUX

B3I A0B HA MHUP,

cpexacrtsa
(cipaBouYHYIO
JAUTEPATYPY,
CIIO’KHBIC
pudopHI,
cpencta MUKT); ¢
MTOMOIIBIO
YYUTEIS OTOUPATh
IUISL PEeUICHUS
yueOHBIX 3a7a4
HE00XOAUMBIE
CJIOBapH,
SHIUKJIOTIC TN,
CIIPaBOYHHKH,
AIIEKTPOHHBIE
JTICKU;
COIOCTABJIATh U
oTOMpaTh
uH(pOpMalHtIo,
MOJTYYCHHYIO W3
Pa3IMYHBIX
HMCTOYHUKOB
(cnmoBapu,
SHITUKJIOTIC U,
CIIPaBOYHHKH,
AIIEKTPOHHBIE
JIUCKH, CE€Th
WnTepuer);
MIPEICTaBIATh
nH(pOpMaIHIO B
BHIE TAOJIMNIL,
CX€eM, OTIOPHOTO
KOHCIIEKTa, B TOM

«UIEJI0YHO3EMETIbHBIE
METaJUIbI», UCII0JIb30BaTh UX
IIPU XapaKTEPUCTUKE METAILIOB;
JlaBaTh XapaKTEPUCTUKY
XUMHUYECKUX 3JIEMEHTOB-
METaJUIOB (LIEIOYHBIX
METaJIJIOB, MarHus, KaJbLus,
AJIFOMUHUS, XKelle3a) 10 UX
1os10keHuIo B lleproanyeckon
CHCTEME XUMHUECKUX
anemeHToB 1. . Meneneena
(XuMHuUecKuil 3HaK,
IIOPSIAKOBBIM HOMEp, IIEPUOL,
rpymmna, moArpymmna,
OTHOCHTEIIbHAsl aTOMHasl Macca,
CTpoeHue aroma (3apsj s1pa,
YHUCJIO IPOTOHOB U HEUTPOHOB B
s1pe, 0011ee YUCIIO HIEKTPOHOB,
pacnpeeseHne JIEKTPOHOB 10
AJEKTPOHHBIM CJIOSIM), IPOCTOE
BEIIEeCTBO, (opMyJa, Ha3BaHUE
Y THUI BBICIIETO OKCHJA U
THJIPOKCHUIA); Ha3bIBATh
COETMHEHUS] METAJUIOB U
COCTaBIIATh UX (POPMYIIBI 110
Ha3BaHMIO; XapaKTEPU30BaTh
cTpoeHue, odume puzndeckue u
XUMHUYECKHE CBOICTBA MPOCTHIX
BEIIIECTB-METAIIOB; OOBSACHATD
3aBUCUMOCTD CBOWCTB (MJIH
MpeACKa3bIBaTh CBOMCTBA)
XUMHUYECKHUX 3JIEMEHTOB-
METaJJIOB (paauyc,

YEJI0BEUECTBA
«DoTtodrddexT.
[IpumeHeHuey,
«Ilenounsie
METaJUIbl U UX
COETUHEHUS

I1.O.«CnnaBsl
MeraioB. Mx
PUMEHEHUE
«IIpodeccun
METAILTYPTUYECKOTO
MIPOU3BOICTBAY
«DIeKTpoMeTaTypr
.
lunpomerannyprus.
OcHoOBHBIE
npodeccuu
CBSI3aHHBIE C
MeTOJaMHu
MOJTyYeHUs
METAJIJIOBY
«Koppo3zus
METAJIJIOBY




BO3MO>XHOCTB UX

N3MCHCHUA.

Hcnonws3oBars cBOM
MHTEPECHI JUIsl BIOOpa
WHAUBUAYaIbHON
o0Opa3oBaTenbHOI
TPaeKTOpHH,
MOTEHITUATBHOM Oymymieit
npodeccuu u
COOTBETCTBYIOLIETO

npoQHIHLHOTO 00pa30BaHUS.

Hcnonp3oBaTh
9KOJIOTHYECKOE MEIIIJIEHUE
JUIs1 BBIOOpA CTpaTeruu
CcOOCTBEHHOTIO ITOBEICHHUS B
KayecTBE OJIHOU U3

HONCHHOCTHBIX YCTAHOBOK.

qHClIE C
IIPUMEHEHUEM
cpeactB UKT;
0pOpMIIATH CBOU
MBICJIM B YCTHOU U
MIUCbMEHHON peun
C YYETOM CBOMX
y4eOHBIX U
KU3HEHHBIX
peueBbIX
CUTyaluil, B TOM
qucie ¢
MPUMEHEHHEM
cpencts UKT;
COCTaBJISITh
pELEH3HUI0 Ha
TEKCT;
OCYILIECTBIIATh
JI0Ka3aTeNIbCTBO OT
MIPOTUBHOTO.
(ecTecTBEHHYIO U
HCKYCCTBEHHYIO);
OCYILIECTBIIATh
npsiMoe
JENYKTUBHOE
JI0Ka3aTeNbCTBO.

METaJUIMYECKUE CBOMCTBA
3JIEMEHTOB, OKHCIIUTEIIbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA
3JIEMEHTOB) U 00pa3yeMbIX UMHU
COCIMHEHUH (KUCIOTHO-
OCHOBHBIE€ CBOMCTBA BBICILIUX
OKCHJIOB ¥ TUJIPOKCHUJIOB,
OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE CBOWCTBA)
OT IOJIOKEHHUS B
[Iepnonnueckoii cucreme
XUMHYECKUX d1eMeHTOB JI. U.
MenneneeBa; OIUCHIBATD
o01I1e XUMHUYECKHEe CBONCTBA
METAJUIOB C TOMOIIBIO
€CTECTBEHHOTI'O (PyCCKOr0 MU
POJIHOTO) SI3bIKA U A3bIKA
XUMUU; COCTaBJISATh
MOJIEKYJISIPHBIE YPABHEHUS
peakiui, XapakTepU3yIOINUX
XUMHUYECKHUE CBOMCTBA
METAJIJIOB M UX COSUHEHUM, a
TaK)Ke JIEKTPOHHBIE YpaBHEHUS
MIPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUSI; YPABHEHUS
AIEKTPOJIIUTUYECKON
JUCCOIMAIIMU; MOJIEKYJISIPHBIE,
MOJIHBIE U COKPAIICHHbBIE
HMOHHBIE YpaBHEHUS PEaKIIMii C
Y4aCTHEM DJIEKTPOJIUTOB;
yCTaHaBJIUBATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM ATOMA, XUMUYECKOU




CBSI3bI0, THUIIOM
KPUCTAJUTMYECKON PeIIeTKH
METAJLIOB U UX COCAUHEHHI, MX
0o0muMH PU3NIECKUMH U
XHMUYCCKUMU CBOMCTBAMU;
OITHCBLIBATh XUMHYECKHE
CBOMCTBA IIETOYHBIX U
I[E€JIOYHO3EMENIBHBIX METAJIOB,
a TaK)Ke aIIOMUHMS U JKelie3a U
HX COEOUHEHUN C TOMOIILIO
€CTECTBEHHOTI'0 (PyCCKOro MU
POJIHOT0) sI3bIKA U SI3bIKA
XHUMMH; BBIIIOJIHATH, HAOIIOAaTh
U OIHCHIBATh XUMHUUECKUH
AKCTIEPUMEHT T10
pacro3HaBaHHUIO BaXKHEUIITNX
KaTHOHOB METAJIJIOB,
TUAPOKCH/I-HOHOB;
3KCIEPUMEHTAIBHO
HCCIIEA0BaTh CBOMCTBA
METaJIJIOB U MX COSOUHCHUH,
pemaTh YKCIIepuMEHTaIbHBIC
3a7a4M 10 TeMe «MeTaibly;
OITHCBLIBATH XUMHYECKUN
SKCHEPUMEHT C MOMOIIbIO
€CTECTBEHHOTI'0 (PyCCKOTO MU
POJIHOTO) SI3BIKA U S3BIKA
XUMUU; TIPOBOJIUTH PACUETHI 11O
XUMHYECKUM (hopmyrnam u
YPaBHEHUAM PEAKIIHIA,
MPOTEKAIOIIUX C YYaCTHEM
METAJIOB U UX COEOVHEHUMN.




OpPraHU30BBIBATh Y4€OHOE  COCTaBJIATH HA MCII0JIb30BAaTh IIpU «McTopust OTKpBITHS Texymmii .
B3aMMOJIEHCTBHUE B TPYIIIIE  OCHOBE TEKCTA XapaKTepUCTHKE META/IIOB 1 X | XHMHYCCKHX g) a%%‘;;aglﬂlﬁ’l
(pacIpeiensTh poiu, CXEMBI, B TOM COEIMHEHMH OHATHS: SIIEMEHTOB PaGoTa 110 KapTOUKaM
JIOTOBApPHUBATHLCS JIPYT € qucie ¢ «HEMETAJLIBI», «TAJIOTE€HbI», HEMETAIIIOB» TTHchMeHHbIA. Y CTHBIIH
JPYTOM U T. J1.); IPEABUIETH TIPUMEHEHHEM «aJUIOTPOIIHBIE «Canorenst. Ux [IpakTyeckas pabora
(IpOTHO3UPOBATH ) cpeactB UKT; BUJIOU3MEHEHUA, <CKECTKOCTb  COCIUHEHUS . TeMaTI/I‘IGCKI/IIEI
MOCJIEICTBUS CaMOCTOSITENILHO  BOJIbD», «BPEMEHHAsS KECTKOCTh  [IpuMeHeHue» O6o6maromuit
KOJUIEKTHBHBIX PEIICHUH;  OQOPMIIATH OTYET, BOABD», «IOCTOHHAs x)ecTKocTh IL.O «IIpodeccus
HOHUMATh IIPUYUHBI CBOETO  BKIFOYAOIIMI BOJIBI», «00IIas )KECTKOCTD XJIOPATOPLIKK
HeycIexa U HaXOIUTh ONMCAHUE BOJIbI»; IaBaTh XapPaKTEPUCTHKY  «DIEMEHTHI
CIIOCOOBI BHIXO/A U3 OTOM  OKCIIEPUMEHTA, XUMHYECKUX JIEMEHTOB- HEMETAJLIBI U
CHUTYaIlMH; B JUAJIOTE C €ro pe3yJbTaToB, HEMETAWIoB (BOAOPO/a, JIEKAPCTBEHHBIE
YUHUTENEM YIUTHCS BBIBOJIOB; raJlOr€HOB, KUCIOPO/A, CEPI,  IIPEIapaThD»
BBIpA0ATHIBATE KPUTEPUM  HMCIIOIb30BaTh azora, pocdopa, yriaepoa, «Cepa.llpumenenne
OLIEHKH ¥ ONPEJIETIATH TaKoM BUJL KPEMHHUS) 10 MX TIOJIOKEHUIO B | CEPBI U €€
Tema 2. CTEMICHb YCIIIHOCTH MBICJIEHHOTO [Tepuoanyeckoi cucteMe COEJIMHEHHH B
Hemeramil BBITIOJHEHHUS CBOEH paboThl  (MIeaIbHOTO) XHMHYECKUX dyeMeHToB JI. . Memunume,
¥ pabOTHI BCEX, MCXO/S M3 MOJEIUPOBaHUA, MeHeneeBa (XUMUYECKHUI CENBCKOM
VMEOIINXCS KPUTEPHEB, KaK 3HAKOBOE 3HAaK, MOPSAKOBBIA HOMED, XO3SAUCTBEN
COBEPIIEHCTBOBATE MOJEIMPOBAHME  MEPHOJ, Tpymnma, noarpynna,  «OCHOBHBIE
KPUTEPUH OIIEHKH U (na nmpuMepe OTHOCHTEIbHAS aTOMHAs Macca, Mpodeccuu
TIONIb30BATLCS HMH B XOJ€  YPaBHEHUM CTpoeHue aroMa (3apsij AjApa,  CEPHOKHUCIOrO
OLIEHKH ¥ CAMOOILIEHKH; XUMHYECKUX YHCIIO IPOTOHOB U HEUTPOHOB B | IIPOM3BOJICTBAY
OTCTanmBAaTh CBOK) TOUKY peaKmuii); sa7pe, 0bIIee YUCII0 HIEKTPOHOB, «IIpuMeHenne
3pEHMs1, apTYMEHTUPYS €€;  pasiuyarTh 00bEM  paclpejeeHue JIEKTPOHOB 10 aMMHUAKa B
TOATBEPKIATh APTYMEHTEl | M COJEPIKAHHME SIEKTPOHHEIM CJIOSIM), IPOCTOE  PA3IMYHBIX
(pakTaMu; KPUTUYHO HOHSATHIA; BELIECTBO, (OPMyJIa, HA3BaHUE  OTPACIAX
OTHOCHUTBCS K CBOEMY pasiInyaTh Y THI BBICIIETO OKCUJIA U HPOU3BOICTBAY
MHEHUIO; CIYIIATh APYTUX, POJOBOE ruzipokcua, popmysia u «IIpumenenue
IBITATHCS TIPUHUMATH BUJIOBOE MOHSATHS; XapakTep JIETY4ero yIJaepo/a u ero
JPYTYIO TOYKY 3PEHHS, OCYILIECTBJIATh BOJOPOIHOIO COEINHEHHS); COEIMHEHHI»
OBITh TOTOBBIM U3MEHUTH  POIOBUI0BOE Ha3bIBaTh COCJANHEHUS
CBOIO TOUKY 3PCHUS; OIpe/IeIeHHE HEMETAJIOB U COCTABIIATH MX




COCTaBIIATH pedepart 1mo
Olpe/ielIeHHO! (opMe;
OCYIIECTBIIATh KOCBEHHOE
paseIuTeNbHOS
JI0Ka3aTeNIbCTBO.

HOHSITHH.

(hopMyIIBI 110 HA3BAHUIO;
XapaKTEepU30BaTh CTPOCHHE,
obmue pusnveckue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIICCTB-HEMETAIIOB;
O0OBSCHATH 3aBUCHUMOCTh
CBOMCTB (WJIH MpeICKa3bIBATh
CBOMCTBA) XMMUYECKUX
3JIEMEHTOB-HEMETAJIJIOB
(pagnyc, HeMeTaUInYecKue
CBOMCTBA DJICMEHTOB,
OKHCIIMTEIIBHO-
BOCCTAHOBHUTEJILHBIC CBOMCTBA
3JIEMEHTOB) U 00pa3yeMbIX MU
COeMHEHMH (KMCIOTHO-
OCHOBHBIE€ CBOMCTBA BBICIIINX
OKCHJIOB ¥ TUJIPOKCHUJIOB,
JIETy4UX BOAOPOJIHBIX
COEMHEHHH, OKUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA)
OT TIOJIOKEHHUS B
[Tepuonuueckoit cucreme
XUMHYECKHUX deMeHTOB /JI. 1.
MeHpaeneeBa; OIMMCHIBATh
o0IIre XMMHUYECKHUE CBOKCTBA
HEMETAJUIOB C TIOMOIIIBIO
€CTECTBEHHOTI'O (PyCCKOr0 MU
POJTHOTO) SI3BIKA U SI3BIKA
XHUMHH; COCTABIIATh
MOJICKYJISIPHBIE YPAaBHCHHUS
peakuil, XapakTepU3yIOIINUX
XUMHUYECKHE CBOMCTBA
HEMETAJVIOB M X COCIMHCHUMH,




a TaK)Ke dJIEKTPOHHBIE
YpPaBHEHMSI [TPOLIECCOB
OKHCIICHUS-BOCCTAHOBJICHUS;
YPaBHEHHUS JIEKTPOIUTUUECKOM
JIMCCOIMALINH; MOJICKYIISIPHBIE,
MIOJIHBIE U COKpAIlICHHBIE
WOHHBIEC YPaBHEHHUS PEAKLUH C
Y4aCTHUEM 3JIEKTPOJIUTOB;
yCTaHaBJIMBATh IPUYNHHO-
CJICZICTBEHHBIE CBSI3U MEXKAY
CTPOEHUEM ATOMA, XUMUYECKOU
CBSI3b10, TUIIOM
KPHUCTAIUIMYECKOM PEIETKH
HEMETAJJIOB U UX COEMHEHUH,
uX 00IKMHU (PU3UYECKUMU U
XUMHUYECKMMHU CBOWCTBaMH;
OIMCHIBATH XUMHUYECKHE
CBOMCTBA BOJOPOA, TaJOr'€HOB,
KHCJIOPOAa, Cephl, a30Ta,
dbocdopa, rpadura, anmasa,
KPEMHHUS U UX COEIMHEHUH C
MTOMOIIIBIO €CTECTBEHHOTO
(pPyccKOro MM poJHOTO) A3bIKA
U SI3bIKa XMMHU; OTTUCHIBATH
CIOCOOBI YCTpaHEHHS
KECTKOCTH BOJIBI U BBHITTOJTHSTH
COOTBETCTBYIOILUNA UM
XUMHAYECKHI YKCTICPUMEHT;
BBINOJIHATE, HAOMIOJATh U
OIUCBIBATh XUMUUECKUI
HKCHEPUMEHT 1O
pacro3HaBaHUIO HOHOB
BOJIOPOJIa 1 aMMOHUS, CyJb(dart-




Tewma 3.
Opranunueckue
BEIIECTBA

AHaIu3upoBarh,
CpPaBHMBATB,
KJIacCcu(UIUpPOBaTh U

0000111aTh TOHATHS:

- 1aBaTh OIpeIeICHHE
MOHSITUSIM Ha OCHOBE
W3YYCHHOTO Ha Pa3IMIHbIX
npeaMeTax yaeOHOro

Mmarepuaa;

- OCYHICCTBIIATDH

COCTaBJISITh Ha
OCHOBE TEKCTa
CXEMBI, B TOM
YHUCIe ¢
MPUMEHEHUEM
cpenctB UKT;
CaMOCTOSITEIIbHO
o OpMIISITH OTHET,
BKJTFOYAIOIIUNA
OnucaHue
IKCTICPUMEHTA,
€ro pe3yJbTaToB,
BBIBOJIOB;
KCII0JIb30BaTh
TaKO BUI
MBICJICHHOTO

, kapOoHar-, cunukar-, pocdar-,
XJIOpUJI-, OpOMUI-, HOIUA-
HMOHOB; SKCIIEPUMEHTAIILHO
HCCIeI0BaTh CBOKCTBA
METaJLIOB U UX COCAUHEHMI,
pelaTh SKCIepUMeHTaIbHbIC
3agaun o Teme «Hemeramiby;
OTHCHIBATh XUMUYECKUI
HKCHEPUMEHT C TIOMOIIHIO
€CTECTBEHHOT'O (PYyCCKOTO MU
POJIHOTO) SA3BIKA U SI3bIKA
XUMHH; IPOBOJIUTH PACUYETHI 1O
XUMHAYECKUM (OopMysIaM U
YpaBHEHUSM pEaKIui,
MPOTEKAIOIINX C y4acTHEM
HEMETAIIJIOB U UX COEMHEHUH.

BeniectBa oprannueckue u
HEOpraHUYECKHeE,
OTHOCHUTENIbHOCTb MTOHSATHS
«OPraHN4eCKHUE BEILIECTBAY.
[Iprunubl MHOTOOOpa3us
OpPraHUYECKUX COECAUHEHUN.
XUMHUYECKOE CTPOCHHUE
OpPraHUYECKUX COECAUHEHUN.
MounekynsipHble U CTPYKTYpHBIE
(opMyJIBl OpraHUYECcKUX
BEILIECTB.

MeraH u 3TaH: CTpOEHUE
MoJeKys. ['opeHne meTaHa u
sraHa. JleruapupoBaHue dTaHa.
XHUMHUYECKOE CTPOCHHUE
MOJIEKYJIBI 3TWIICHA. [IBOMHAasA

«ITmacTmaasnl.
IIpumeHeHue.
OcHOBHBIE
npodeccun
XUMHYECKOTO
MIPOU3BOJICTBAY
«BomokHa.
OcHOBHBIC
npodeccuun
XAMHYECKOTO
MIPOU3BOJICTBA
«benku.CTpykTypsl
Oenka»

«Xu3up n
EeITEeIbHOCTD
BEJIMKHX XUMHKOB-

Texymmi
@pOoHTAIBHBIN
pabora ¢ IM
IIncrMeHHsbIit.
YcTHEIN
TemaTnueckwnit




JIOTHYCCKYIO OIICPalIo
YCTAaHOBJICHUA POJO-

BHUJIOBBIX OTHOIIICHHI;

- 000011aTh TOHATUS —
OCYILECTBIISATh JIOTHYCCKYIO
OTIepaIUIo TIEPEX0/Ia OT
MIOHSITHS ¢ MEHBILINM
00BEMOM K MOHSITHIO C

OOJIBIINM 00BEMOM.

Crpourts jorudeckoe
paccyKIeHue,
BKJIIOYAIOLIEE
YCTAHOBJICHHUEC NIPUYIHNHHO-

CIIEICTBEHHLIX CBS3€EH.

Co3maBaTh MOJIENH C
BBIJACJICHUEM
CYILIECTBEHHBIX

XapaKTCPUCTHUK 06’BCKTa,

peoOpa3oBbIBaTh MOJEIIU C

LIENBIO BRIABIEHUS OOIINX

3aKOHOB, OTIPCACIAOIINX

(maeanbHOTO)
MOJEJIMPOBAHN,
KakK 3HaKOBOE
MOJEIINPOBAHUE
(na mpumepe
ypaBHEHUH
XUMUYECKUX
peakiui);
pasnuuath 00beM
U COZIepKaHue
MOHSTHH;
paznnyaTh
ponoBoe u
BHJIOBOE TIOHSTHS;
OCYIIECTBIISATh
POAOBHIOBOE
ompeieeHue
TIOHSITHH.

CBs3b. B3aumopeicTeue
3TWJIEHA ¢ BOOOU. Peakniuu
MOJMMEPU3ALHUH 3THIICHA.
IlonuaTHIIeH 1 ero 3HAaYCHUE.
ITonsTHE O IIpENEIBHBIX
OJIHOATOMHBIX CIIUPTaX HA
MpUMEPAX METAHOJIA U TAHOJIA.
TpexaToMHBIN CIUPT —
JIUMLEPYH.

[TonsiTue 06 anmpaeruaax Ha
IIpUMepEe YKCYCHOTO allbJIernaa
OIHOOCHOBHBIE TIPE/IETbHbIE
KapOOHOBBIE KHCJIOTHI HA
MpUMEPE YKCYCHON KHUCIIOTHI.
Ee cBoiicTBa M mpuMeHeHNe.
CreapuHOBas KUCIOTa KaK
MPEACTaBUTENH JKUPHBIX
KapOOHOBBIX KUCTIOT.

Peakuuu stepudukanuu u
MOHSTHE O CIIOKHBIX APUpPax.

XKups! kak cnoxHbIE 3HUPHI
TJIUIEpUHA U )KUPHBIX KHCIIOT.
ITonaTne 06 aMUHOKUCIIOTAX.
Peaknmn mommKoHAESHCAITAH.
benku, ux crpoeHue u
6uosnorudeckas poib. [lonsarue
00 yrneBogax. [ moko3a, ee
cBolicTBa U 3HaueHue. Kpaxman
U LEJI0J103a (B CPABHEHMH ), UX
Ouosornueckas posib.

OpPTraHUKOBY




Tema 4.
[ToBTOpEeHME
OCHOBHEIX
BOITPOCOB Kypca
9-ro Kkacca

JAHHYIO TIPEIMETHYIO
00/1aCTh.

IIpencraBnsathb
nH(pOpMaIIHIO B BUIE
KOHCIIEKTOB, TaOJINII, CXEM,

rpaduKoB.

YMeTb ucnonb3oBaTh
KOMIIBIOTEPHBIE U
KOMMYHHUKAIOHHBIE
TEXHOJIOTUH KaK
UHCTPYMEHT ISl

NOCTHKEHUS CBOUX IICIIEN.

AHaIu3upoBath,
CpaBHUBATh,
KJIaCCU(PUIIUPOBATH U

0000111aTh TTOHATHUS;

- 1aBaTh ONpPE/ICIICHNUE
MOHSTUSIM Ha OCHOBE
HN3YUCHHOT'O Ha PA3JIMIHBIX
npeaMeTax yueOHoro

Marepuana;

COCTaBJISITh Ha
OCHOBE TEKCTa
CXEMBI, B TOM
YHUCIe ¢
MPUMEHEHUEM
cpencts UKT;
CaMOCTOATEIIBHO
0oQOpMIISITH OTHET,
BKJIFOYAKOLIAN
OTICaHue
JKCIEPUMEHTA,
€ro pe3yJbTaToB,
BBIBOJIOB;
HCII0JIb30BaTh

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB 2JIEMECHTOB M X
COEMHEHHI B IEprUoaax 1
rpyIIax B CBETE
MPEJICTABICHUN O CTPOCHUH
aTOMOB PJIEMCHTOB.

THUbl XUMHYECKUX CBSI3EH U
THUIIBI KPUCTAIUTMYECKHUX
pemetok. Knaccudukarus
XUMUYECKHUX PEAKLUU 110
Pa3IMYHbBIM MPU3HAKAM (YHCIIO
U COCTaB pearupyromnmx
BEIIIECTB, TEIJIOBOM d(PdeKT,

Crna#t ek
Craiin npe3eHTauu

Texymmit
OpOoHTAIBHBIN

pabora c /IM
IIncemennsbIil. Y CTHBIN
TemaTnueckuit




- OCYILIECTBIISITh TaKOW BUJ WCIIOJIb30BAHUE KATAJIM3aTOoPa,

MBICJICHHOTO HaIpaBJICHUE, U3MCHEHHE
JIOTHYECKYIO OTIEPAIIHIO

(naeasibHOTO) CTENIEHU OKUCIICHUS)
YCTaHOBJICHHSI POJIO- MO/JICIIMPOBAHMSI,

. KaK 3HaKOBOE

BUIOBBIX OTHOIICHHI;

MO/JICIIUPOBAHUE
- 00001WATH TOHATHS — (1a npumepe

ypaBHCHHI
OCYIECTBIIATH JIOTHYECKYIO |y yiMIUECKIX

peakiui);

OIIEpaIHIO MIepexo/ia OT

IIOHATHA C MCHBIIINM

pasnuuath 00beM
U coJiep>KaHue

00BEMOM K TOHATHIO C TIOHATAM,
pa3nuyartb
0onbIMM 00BEMOM. POOBOE
BUJIOBOE MTOHATHS;
Crpourts jorudeckoe
OCYIIECTBIISTh
paccyxaeHue, POJIOBHUIOBOE
orpeJiesieHue
BKITIOYAIOIIEee .
MTOHATHH.

YCTAHOBJICHHUEC NIPUYIHNHHO-

CIIEACTBEHHBIX CBS3EH.

7. YueOHO-MeTOANYECKOE 1 MATEPUAJIbHO- TEXHUYECKOe oOecriedeHue 00pa3oBaTeibHOI0 npoiecca

HatypanbHble 00beKkThI. HaTypanbHble 00bEKThI, UCTIOIb3yeMble B O0YYEHUN XUMUH, BKIIOYAIOT B ce0sl KOJUIEKIIMM MHUHEPAJIOB U TOPHBIX MOPOJI,
METAJIJIOB U CIUIABOB, MUHEPAJIbHBIX YIOOPEHU, IIacTMacC, KaydyyKoB, BOJIOKOH M T. A. O3HaKOMIIEHHE ydalluxcs ¢ 00pa3aMu UCXOAHbBIX BEIECTB,
MOJTYIIPOAYKTOB M TOTOBBIX M3EIHI MO3BOJIET NOTYYUTh HAIIIAAHOE PEACTaBICHnEe 00 ATUX MaTepraliax, UX BHEUIHEM BHUJE, a TAKXKe O HEKOTOPBIX
¢bu3nyecKkux CBOWCTBaX. 3HAYUTENbHbIE Yy4eOHO-TIO3HABATEIbHbIE BO3MOKHOCTH HMEIOT KOJUJIEKLHH, HW3TOTOBJIEHHBIE CaMHUMH OO0YYaroIIMMHCS.



[IpenMeTs! Uit TAKUX KOJIEKLIUNA COOMPAIOTCSI BO BpeMsl SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHITHH.
Komnnmeknuu MCMONB3YIOTCS TOJBKO JUISI O3HAKOMJICHHS YYaIlUXCS C BHEIIHMM BHJIOM M (U3NYCCKUMH CBOWCTBAMU H3YYaeMBIX BEIIECTB U
MatepuaioB. JlJig mpoBeeHUs] XUMUYECKUX OMBITOB KOJJICKIIUU UCIOIb30BaTh HEIb3sl.

XuMHYeCcKHe peaKTHBbI U MaTepuajbl. O0palleHHe cO MHOTMMH BEUIECTBAMHM TPeOyeT CTPOroro CoONIOACHUS MPaBHJI TEXHUKHU OE30MaCHOCTH,
0COOCHHO TIPH BBIITOJIHEHUH OIBITOB CAMUMH yYaluMUcs. Bce HeoOXoaumble MEphI IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIONIUX JTIOKYMEHTAX U
WHCTPYKLUSAX, a TAK)KE B TOCOOUSX I yUUTENICH XUMHUH.
HauGonee yacTo uCnoib3yeMbie PEaKTUBBI 1 MaTePUAIbI:
* TPOCTHIC BEIIECTBA - MeJlb, HATPUH, KAIbIIHIA, ATFOMUHHI, MATHUM, KeJle30, LIMHK, Cepa;
» oxcunsl — meau (1), kanwius, xenesa (11I), maraus;
*  KHUCJOTHI - COJISTHAs!, CepHasi, a30THAs;
* OCHOBAHWUS - THIPOKCHUJ HATPHSI, TUAPOKCHI KAIBIUS, TUAPOKCH Oapwsi, 25%-HbIil BOJHBINA pacTBOP aMMHAKa,
* comu - xnopunsl Hatpus, meau (II), xenesa(Ill); nutparsr kanus, Hatpus, cepedpa; cynbdarsl meau(ll), xenesza(ll), xenesa(lll), amomunus,
aMMOHUS, KaJusi, OpOMHUJ] HATPUS;
* OpPraHUYEeCKHE COSIMHEHHUS - KpaxMall, TIHIUPUH, YKCYCHas KHCIIOTa, METHIIOBBIM OpaHKeBBIi, (heHoNndTaIenH, JaKMyc.
XumMuyeckasi JadopaTopHasi MOCyAa, annapaTbl U NPUOOPbI. XUMHUYECKas MOCya MOAPA3NEsIeTCs Ha JIBE TPYIIbBL: JUIsS BBIIIOTHCHHS OIIBITOB
YUYaAIIUMHUCS U JIEMOHCTPAIIMOHHBIX OIBITOB.
[Tpubopskl, anmapaTel U YCTAaHOBKH, HCIIOIB3YeMbIe HA YPOKaX XHMHH, MOJPA3JCIISIOT HA OCHOBE MPOTEKAIONUX B HUX (PU3UUCCKUX U XUMUICCKHX
MPOLIECCOB C YUYACTUEM BEIIECTB, HAXOISIINXCS B PA3HBIX arperaTHhIX COCTOSHUSX:
*  TpuOOpPHI sl pabOTHI C Ta3aMH - TIOJydeHUE, COOMpPaHUe, OYHCTKA, CYIIKA, MOTJIOMCHUE Ta30B; PEAKITUH MEXIy TOTOKAaMH T'a30B;
* anmapaThl U MPUOOPHI I OMBITOB C KUAKUMH U TBEPJbIMU BELIECTBAMH - IEPETOHKA, PUILTPOBAHNE, KPUCTAILIM3AIUS; TPOBECHUE PEaKIINii
MEX/Ty TBEPJIbIM BEIIECTBOM U KHJIKOCTBIO, KHJIKOCTBIO U )KHJIKOCTBIO, TBEPIBIMH BEIICCTBAMHU.
BHe »To#i knaccuuKauy HaXoAsITCs JBE TPYIbI y4eOHO anmaparypsl:
1) s U3ydeHHusI TEOPETHUSCKUX BOIIPOCOB XMMHH - WILTIOCTPAIIHS 3aKOHA COXPAHEHHSI MacChl BEIIECTB, JEMOHCTPAIHS 3JIEKTPOIPOBOTHOCTH
pacTBOPOB, JAEMOHCTpPAIlUS JABMKCHHS HOHOB B AJIGKTPUYECKOM TIOJNE; IS M3YyYEHHS CKOPOCTH XUMHUYECKOW peakiuu U XUMHYECKOTO
paBHOBECHS;
2) TS WIUTFOCTPAITUN XUMHUYIECKIX OCHOB 3aBOJICKUX CIIOCOOOB TOTYICHHS HEKOTOPBIX BEIIECTB (CEPHON KHUCIOThI, aMMHUAaKa U T. 11.).
BcenomoraTenbHyI0 posib UTPAlOT U3MEPUTENTbHBIC H HarpeBaTeIbHbIe TPUOOPHI, PA3IMYHbIE MPUCTIOCOOIEHUS ISl BBIMIOJTHEHUS OTIBITOB.
Moaenun. O0beKTaMi MOJCITUPOBAHUS B XUMUH SBIISTIOTCS aTOMBI, MOJICKYJIbI, KPUCTAILIBI, 3aBOJICKHE aIllapaThl, a TAKXKE TMPOUCXO/ISIINE TPOIIECCHI.
B npenomaBaHuy XMMHUU HCTIONB3YIOTCS MOJICTH KPUCTAIUTMUECKHUX PEIIeTOK anMasa, rpadura, cepsbl, pocdopa, okcuna yriepona(IV), nona, xenesa,
Meau, Maraus. Habopel Mozeneit aToMoB J171s1 COCTaBJICHHUSI IIAPOCTEPIKHEBBIX MOJIEe MOJIEKYJI MPU U3YUYEHUU OPTraHUYECKON XUMUH.
YueOHble MocoOusT Ha Me4YaTHOW OCHOBe. B mporiecce 00OydeHUs XWMHU HCIIONB3YIOTCS CIEAYIONME TaOJUIbI MOCTOSHHOTO SKCIIOHHPOBAHUS:
«Ilepuoguyeckass cucrtema xumudeckux odnemeHToB J[. WM. MengeneeBa», «Tabnauma pacTBOPUMOCTH KHCJIOT, OCHOBAaHMM U  COJIEH»,



«INEKTPOXUMHUYECKHUMN Psii HAIPSKEHUN METAIIOBY.

Jlnisi opraHu3aliiil CaMOCTOSITETILHONH pPa0OThl OOYHYAIONIMXCS HAa YPOKaxX HMCIONB3YIOT Pa3HOOOpas3Hble MUAAKTUYECKHE MaTepHalibl: TETpaad Ha
MEYaTHOM OCHOBE, KApTOUYKHU C 3aJaHUSIMH Pa3HOIl CTENEHU TPYIHOCTH JUIS W3Y4YEHHs HOBOTO MaTrepHalia, CaMOIpPOBEPKH U KOHTPOJS 3HAHUUN
yyalmxcs.

JKPaHHO-3BYKOBbIe CpeACTBAa 00y4eHUsl. DKPAaHHO-3BYKOBBIE MOCOOWS JENsITCS Ha TpU OOJbIIME TPYHIbl: CTaTUYHbIE, KBa3MAUHAMUYHBIE U
nuHaMu4HbIe. CTaTUYHBIMU 3KPaHHO-3BYKOBBIMH CPEACTBAMHU OOYUEHUS SBISIOTCS AUa(UIBMBI, TUATIO3UTUBHI (CIai/Ib1), EIMHUYHBIC TPAHCIIAPAHTHI
s rpadomnpoektopa. Cepur TpaHCIAPAHTOB MO3BOJISIIOT UMUTUPOBATh JBUKEHHE MyTEM MOCIEI0BATEIIbHOTO HAJIOKEHUS OJHOTO TpaHCIapaHTa Ha
npyroi. Takue cepuy OTHOCAT K KBa3UAWHAMHYHBIM 3KPAaHHBIM ITOCOOHSIM.

JIMHAMUYHBIMM ~ DKPAaHHO-3BYKOBBIMH  IMOCOOMSIMU  SIBJISIFOTCS  MPOM3BEICHHS  KMHemarorpada:  JAOKYMEHTAJIbHOTO,  XPOHHUKAJIbHOTO,
MYJIbTHILIMKAIIMOHHOTO. K 9TOH K€ TIpymnie OTHOCATCS SKpaHHO-3BYKOBBIE CpeACTBAa OOydYeHUSs, M MPEIbSBICHUS HHPOPMAIUN KOTOPBIX
Heo0XoIuMa KOMIbIOTEpHAsl TEXHUKA.

Texunyeckue cpeacrBa od0y4yeHusi. [Ipy KOMIUIEKCHOM HCIOJNB30BAHUM CPENCTB OOYYECHHsT HEM30EKEH BOMPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO
MoCcOOMsl APYruM, HApUMEp IEMOHCTPAIIMOHHOTO WM J1a0OpaTOPHOTO OIBITa €ro H300pakeHMeM Ha sSKkpaHe. MHopmarus, copepxaimascs B
SKpaHHOM MOCOOWH, MPEJACTaBIsIET COOOW JUIIL OTPaXEHHWE PEAIbHOI0 MHpa, M IMO3TOMY OHa JOKHA MMETh OINOpPY B UYBCTBEHHOM OIIBITE
oOyyaromuxcs. B mpotuBHOM ciydae (opMupyroTcsi HempaBuibHble U (hopMasbHble 3HaHUA. OCOOEHHO OomacHO (POPMHUPOBAHHME HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTABIECHUHN, TIOCKOJIbBKY 3KPaHHOE MMPOCTPAHCTBO M BpeMS 3HAUUTEIbHO OTIMYAIOTCS OT PEaJIbHOrO MPOCTPAHCTBA
U BpeMeHH. DKpaHHOEe T0CO0Ue HE MOXKET 3aMEHUTh COOOM peabHbI 0OBEKT B MPOLIECCE €ro MO3HAHUS BBUAY TOTO, YTO HE MOXKET ObITh HCTOYHUKOM
YYBCTBEHHOTO OIBITA O CBOMCTBAX, CYIIECTBEHHBIX MPU U3YYCHHH XMMHU: [[BETE, 3araxe, KPUCTALIMIYECKOM CTPOCHHH U T. 1. B TO ke Bpems mpu
HJINYMK Y YYaIIUXCSl JTOCTaTOYHBIX YYBCTBEHHBIX 3HAHWH Ha HEKOTOPBIX 3Tanax oOyuyeHHUs BOCHPOM3BEACHHE XMMHYECKOTO ONbITAa B 3KPAHHOM
IOCOOMH MOXKET OBITh OoJIee 11e71eCO00pPa3HbIM, YEM €T0 MOBTOPHAs JEMOHCTPALIUS.

ITepeuens nabopamoprnozo 060pydosanus, npu bINOIHEHUN RPAKMUYECKUX PAGOM NO XUMUU 3d KYPC OCHOGHOU 00Ul WKOTbL.
1.ITpuGops! U 060pyROBaHKE IS TIPAKTUIECCKOM pabOTHI.
Ob6opynoBanue:

e MuxkponabopaTopusi XUMHYECKas;

e MPOOHMPKHU CTEKIISTHHBIE;

e  KOJIOBI KOHUYECKHUE;

e CTakaHbl CTEKISTHHBIE Ha 50 MIT;

e  MAJOYKH CTEKIISIHHBIE;

e TpYOKH COCTUHHTEIbHbIC: CTCKISIHHbIE, PE3UHOBBIE;



e TPOOKHU PE3NHOBHIC;

e  CIIUPTOBKH;

e JIepIKaJIKu JUII IPOOHPOK;
e  LITAaTUB JIAOOPATOPHBIN;

e INTAaTWB JJIsI IPOOUPOK;

e BOpPOHKA CTEKJISTHHAS;

e (GuIbTP;

e  CITMYKH,

e acOecToBas CeTKa;

e  JYyYMHKH.

2.PeakTuBEI:

e  KHUCIJIOTBI: COJIIHAsA, CEpHAas, a30THAs,

e IEJOYM: TUAPOKCU] HATPHS, TUAPOKCU KAJIbLIUS;

e ocHoBanus: ruapokcun menu (I1) , runpoxcun xenesa (I11);

e conu: KapOOHAT KanbLus, XJI0pua HaTpus, xjopua meau (1I), Hutpar cepebpa, xsopua 6apusi, kKapOoHAT HATPUs, XJIOPUJ ATFOMUHUS,
MepMaHraHaT KaJlus, HUTpaT Kaius, MeJHbIA Kynopoc, cynbgar sxenesa (III), cynsdar nmuaka, cynepdocdar, ammuadHas cenuTpa, MOYeBIHA
(kapbamu), XJIOpUA Kaus, CylIb(haT HATPHs, CHIIMKAT HATPUs, CYyJIb(aT aTFOMUHUS,

e IIPOCTHIE BEILIECTBA: YIOJIb, IUHK, JKEJIE30, ATFOMUHUIN, MATHUHI, MEJlb, CBUHELL,;

e CIIO’KHBIE BEILIECTBA: MPaMop, caxap;

e  UHJUKATOPHI;

e okcunsl: Meau (II), oxcua mapranua (IV);

3.0prannyeckue BEIeCTBa:

e  CONH: alleTaT HATpusl, PEHOIAT HATPHS;

° KUCJIOTHI: YKCYCHaSI KHCIIOTAa, MypaBBI/IHaH KHCJIOTa, OJICHMHOBAsA,
e  CIIUPTHI: ATAHOJ, U30MIEHTHIIOBBIN, TIIUIEPUH, TPONAHOI;

e Oen3om, peHod;

e YIIIEBOJBI: Kpaxmal, IITF0K03a, caxaposa.

4.TCO:



Kommnsrorep Lenovo

npoekrop ACER

DnexTpoHHbIe Tocobusi, CD-IucKu 1Mo TemMam:
-HEOpraHuvecKasi XUMUSI,;

-OpraHMYecKasi XUuMHsI;

-00111as1 XMMHUS;

- BUpPTYyaJlbHAas J1Ta0OpaTOpus

YuyeoHo-MeToauyeckoe odoecneyeHmue

- OCHOGHas Tumepamypa
1. I'abpuensn O.C. IIporpamma kypca xumun Juid 8-11 kinaccos o01ieo0pa3zoBatenbHbIX yupexaeHuil. — M.: JIpooda;

2. Tabpuensan O.C. Xumusi: 8 kiacc : y4eOHUK JyTsi 001ieo0pa3oBaTenbHbIX yupexaeHuit. — M.: [Ipoda, 2020

3. O. C. I'abpuensn, U. I'. Octpoymos, A. K. Axne6unnn. Xumus. BBoasslii kype. 7 kiacc.

- 0ONOIHUMENbHAS Tumepamypa

1. I'abpuensn O.C. Uzyuaem xumuio B § ki1.: augaktuyeckue Matepuainsl / O.C. ['abpuenss, T.B. CmupnoBa. — M.: bnuk miroc

2. Xumus: 8 Kiacc: KOHTPOJIbHBIE U TpoBepouHbIe padboTh k yueonuky O.C. I'abpuensna «Xumus. 8 kimace» / O.C. I'abpuensa, I1.H. bepeskun, A.A.
VYiakoBa u ap. — M. : JIpoda;

3. lNabpuensu O.C., Bucko6oitnukosa H.I1., AAmykoBa A.B. Hactonbnast kaura yuutens. Xumus. 8 ki1.: Merogudeckoe nocooue. — M.: [Ipoda;

4. I'abpuensn O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii skcriepuMeHT B 1ikode. 8 kiacc. — M.: JIpoga

5. Anxumuk (http://www.alhimik.ru/) - oguH W3 JydmIMX CAWTOB PYCCKOS3BIYHOTO XHMHYECKOrO VIHTEepHETa OpPHEHTHPOBAHHBIA HA YYUTENS U
YUEHUKa, IPETIOAaBaTeNs U CTYACHTA.

Jluteparypa, pekoMeHayeMasi AJsl y4aluxcsi

- OCHOBHas Tumepamypa

la6puensu O.C. Xumus: 8 kiacc : yaeOHUK it 001eo0pa3oBaTeNbHbIX yupexaeHuii. — M.: [Ipoda.
- 0ONOIHUMENbHASL TUMePamypa

1. XKypnan «Xumusi B MIKOJIE;


http://www.alhimik.ru/

2. Kontpen - Xumus aus Beex (http://kontren.narod.ru). - uadopMaiinoHHO-00pa30BaTEbHbIA CAUT IS TE€X, KTO U3y4aeT XMMHUIO, KTO €€ IPEMo/IacT,

JUISL BCEX KTO MHTEPECYETCs] XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - oguH u3 Jy4mIMX CalTOB PYCCKOS3BIYHOIO XHMHUYECKOro VHTepHETa OPHEHTHPOBAHHBIA HA YYHTENS U

YUYEHHKA, TPETOJIaBaTelsl U CTY/ICHTA.
4. DHIMKIIONEINYECKUI CII0BAPh FOHOTO XUMHKA

Undopmauuonno-xomnvromepras noooepicka
1. DnexTpoHHast OMOIMOTEKA MIKOJIbHUKA

2. HurepHer-pecypcesl: TpeGoBanus K COBPEMCHHOMY YPOKY B YCJIOBHSX BBEICHUA DI'oC
http://www.qgia3.ru/publ/opyt i praktika/trebovanija k sovremennomu uroku v uslovijakh vvedenija fgos/4-1-0-4

3. Caiit: Equnas kosieknus oopa3oBatenbHbIX pecypcos http://school-collection.edu.ru/catalog/teacher/

4.CD «Heopranunyeckas XUMUs», U3JATEIHCTBO «Y YUTEIb
5.CD «lllkona Kuputa u Medonus», U34aTeNbCTBO «Y YUTEIb

6.Xumus. [Ipocsemenne «Heopranudeckas XumMus»,. 8 kiiace. (Ha 2-xX AucKax)
7.Xumus (8-11 xnacc). BupryansHas nabopaTtopus (yaeOHOE 3JIEKTPOHHOE M3/1aHUE)

8. Ilnanupyemble pe3yabTaThbl H3y4eHUs] Y4eOHOI0 IIpeaMeTa.

BbinyCKHUK Hay4uTCH:

BLIHyCKHPlK MOJIYYMT BO3MOKHOCTD HAYYUTDHCH:

® XapaKTepU30BaTh OCHOBHBIE METOJAbl TMO3HAHUS: HAOIIOJICHUE,
HU3MEpPEHHE, IKCIIEPUMEHT;

® ONHUCHIBATH CBOMCTBA TBEPBIX, JKUJIKUX, Ta3000pa3HBIX BEIECTB,
BBIJIETISAS UX CYIIECTBEHHBIE TPU3HAKH;

® pACKpBIBAaTh CMBICI OCHOBHBIX XHMHYECKUX IIOHITHH «aTOM),
«MOJIEKYJIa», «XUMHYECKHI JJIEMEHT», «IPOCTOE BELIECTBO», «CIIOKHOE
BENIECTBO», «BAJEHTHOCThY, «XUMHUYECKAsI PEAKIIHS», UCIIONIb3Ys 3HAKOBYIO
CUCTEMY XUMHH;

® pPACKpbIBATh CMbBICJI 3daKOHOB COXpPaHCHHA MACChl BCIICCTB,

® gul0GUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2SUNOME3bl O
XUMUYECKUX CBOUCMBAX eujecme Ha OCHOBe UX COCMAaea U CMpOoeHusl,
Ux cnocobHocmu 6cmynamev 8 XumudecKue peakyuu, o xapakmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PeaKYUll,

® Xapakxmepuzoeamsv Gewjecmea Mno Ccocmagy, CMmMpOeHuro u
ceoticmeam, YCMaHaeIUueams NPUYUHHO-CIIEOCMBEHHbIE C8A3U MeHCOY
OAHHBIMU XAPAKMEPUCUKAMU 8eUeCmEd;

® Ccocmasnams MONeKYIApHble U NOJIHble UOHHbIE YPAGHEeHUs NO
COKPAWEHHbIM UOHHBIM YPABHEHUIM,
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IIOCTOAHCTBA COCTAaBa, aTOMHO'MOJICKYHﬂpHOﬁ TCOPHHU,
® pPa3jin4aTb XUMHYCCKHUEC U (bmnqecm/le SIBJICHUSI,

e Ha3pIBAaTh XUMHUYCCKHE DJIICMCHTEI,
® OMpeAeNsATh COCTaB BEMIECTB M0 MX (GopMyJiaMm;
® OIpEIEsATh BAJIEHTHOCTh aTOMA 3JIEMEHTA B COCMHECHUSX;
® OMNPEIETATh TUIl XUMUYECKUX PEAKIIH;
e Ha3plBaTh I[PU3HAKK U YCJIOBUS NPOTEKAHHUS XUMHUYECKUX
pEeaxIui;

® BBIIBIATH NPU3HAKH, CBUICTEIHCTBYIOIIHUE O
XUMHAYECKON PEaKIiy MPH BHIMOJIHEHHH XUMUYECKOTO OIBITA;

® COCTaBIATH (POPMYIIBI OMHAPHBIX COCAMHEHUN;

® COCTaBIISITh YPaBHEHHsI XMMUYECKHX PEaKLINi;

e cobOmofaTh mpaBwia Oe3omacHOM paOOTbl MpU  MPOBEICHUU
OTIBITOB;

® T10J1b30BAThCS J1AOOPATOPHBIM 000PYIOBAHUEM U MOCYIOM;

® BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJSIPHYIO MAacChl
BEIIIECTB,;

® BBIUUCIATH MACCOBYIO JIOJI0O XUMHUYECKOTO 3JIEMEHTa 10 (hopMmyIie
COCIMHEHUS;

® BBIYHCIATH KOJUYECTBO, OOBEM MJIM Maccy BellecTBa IO
KOJINYECTBY, 00BEMY, MACCE PEareHTOB MJIH MPOAYKTOB PEAKIINH;

® XapaKTepH30BaTh (HU3NYECKHE U XMMHUYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB. KUCIOPO/a M BOJIOPOAA;

® TI0Jy4aTh, COOMPATH KUCIOPOJ U BOAOPOS;

® pacrio3HaBaTh ONBITHBIM IIyTeM Ta3000pa3Hble
KHCIIOPOJ, BOJOPOJT;

® pacKpbIBaTh CMBICH 3aKOHA ABOTapo;

® PpacKpbIBaThb CMBICI TOHATHI «TEIUIOBOW A(PQEKT peaxkmumny,
«MOJISIPHBIA 00BEMY;

e XapakTepu30BaTh (HPU3MUECKHE U XMMUUECKHE CBOHCTBA BOBI,

® PpaCKpBIBAaTh CMBICI ITOHATHUS «PACTBOPY;

® BBIUUCIATh MACCOBYIO JIOJIO PAacTBOPEHHOTO

MPOTEKAHUHU

BCIICCTBA:

BEIlECTBA B

® POCHO3UPOBAMb  CNOCOOHOCMb  BeWecmed  NPOsiGIsANb
OKUCTUMETIbHbIe U 80CCMAHOBUMENbHbIE CEOUCMBA C  V4UemoM
cmenenel OKUCIEHUsL dIeMEHMO8, 8X00AUUX 8 €20 COCMA8;

® cocmaensimvb  YPAGHeHUs.  peakyuil,  COOMBEMCMEYIOUWUX
NOCIe008AMeNIbHOCIU — NPEEPAUeHULl  HEOP2AHUYEeCKUX  8eujecme
PA3IUUHBIX KIACCO8;

® GbIOGUCAMDb U NPOGEPAMb IKCNEPUMEHMANLHO SUNOME3bl O
pe3yibmamax  6030€lcmeus PpasiuyHblX (AKmopos Ha UMEHeHUe
CKOPOCMU XUMUYECKOU PeaKyuu,

® UCNONBL306aMb NpUOOpemeHtble 3HAHUSL OJisL IKOIOSUHECKU
2PAMOMHO20 NOBEOEHUsL 8 OKpYHCarowell cpeoe;

® UCNONL306aMb NPUOOPEMEHHble KIloUesble KOMNEemeHYuU npu
BbINOIHEHUU NPOEKMO8 U  YUeOHO-UCCIe008AMENbCKUX — 3A0a4 N0
UZYHEHUIO C8OUCMB, CNOCOD08 NOYYEHUs. U PACNO3HABAHUSL BEUeCE,

® 00BEKMUBHO OYEHUBAMb UHGOPMAYUI0 O Bewecmeax u
XUMUHECKUX NPOYeccax;

® Kpumuuecku OMHOCUMbCA K NCEBOOHAVYHOU UHpoOpMayuu,
HEe00bpOCOBeCMHOL peKiiame 8 CPeoCmeax Maccosoll uHgopmayuu,

® 0CO3HABAMb 3HAUEHUE MEeOPEeMULeCKUX ZHAHUL N0 XUMUU OJisl
NPAKMUYecKoll 0esimeibHOCMU Yel06eKd;

® co3z0asamv MoOenu U cxemvl OJisl peuleHus YUeOHbIX U
NO3HABAMENbHLIX 3A0ay, NOHUMAMb HEe0OX00UMOCMb  COONI0O0EHUs
npeonucanuli, npeoracaemMvlx 8 UHCMPYKYUAX NO UCHOIb30BAHUIO
JIeKapcme, cpeocme ObimoBoL XuMuu..




pacTBope;

® IIPUTOTOBJIATH PACTBOPBI C OIPEACICHHOW MAacCOBOM J10JEH
PacTBOPEHHOIO BEIIECTBA;

® Ha3plBaTh COEJIMHEHHUS W3YYEHHBIX KJIAaCCOB HEOPraHUYECKUX
BEILIECTB;

® XapaKTepH30BaTh GU3UUECKUE U XUMHUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX BEIECTB. OKCHJIOB, KHUCIIOT, OCHOBAaHUH, COJIEH;

® OIpeneNsATh NPUHAMIECKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIaccy
COCIMHEHHH;

® COCTaBIATh (HOPMYNbl HEOPraHUYECKUX COCTUHEHHUI H3y4eHHBIX
KJIaCCOB;

® IIPOBOJUTH OIIBITH, MOJATBEPKAAIOIIME XUMHUYECKHE CBOMCTBA
M3Y4YEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

® DACIO3HABATh ONBITHBIM ITYTEM PACTBOPBI KHCIIOT Y LIENOYEH I10
MU3MEHEHHUIO OKPacKu MHJUKATOPA;

® XapaKTEepU30BaATh B3aUMOCBSA3b MEXKY KJIACCAMH HEOPTraHUYECKUX
COECIMHEHNH;

e packpsiBaTh cMbIci [lepuoandeckoro 3akona J1.11. Menneneesa;

o 00BACHATH (DUIMUYCCKUI CMBICIT aTOMHOTO ([IOPSAKOBOIr0) HOMepa
XUMHYECKOTO DJIEMEHTA, HOMEPOB TIPYIIBI UM IEpPHOJa B IMEPUOIAMYECKON
cucreme /.M. Menneneena;

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUs CTPOCHHMS aTOMOB,
CBOMCTB 2JIEMEHTOB B Mpeenax MajblX IEPUOIOB U TJIABHBIX NOATPYIIIT;

® XapaKTepu30BaTh XHMHUYECKHE OdieMeHTHl (0T Bogopoaa Jio
KaJblMs) Ha OCHOBE UX TIOJOXKEHUS B IEPUOJAUYECKOM CcHCTeMe
JI.1. MenneneeBa u 0COOEHHOCTEH CTPOEHHUS X aTOMOB;

® COCTaBIISITh CXEMbl CTPOEHHs aTroMoB mepBbiXx 20 31eMeHTOB
nepuoanueckont cucremsl .M. Menneneena;

® packpplBaTb  CMBICI  IOHSTHUH: «XUMHUYECKast  CBS3bY,
«AIEKTPOOTPULIATEIBHOCTBY;

® XapaKTEepH30BaTh 3aBUCHUMOCTH ()U3MYECKHX CBOMCTB BEIIECTB OT
THIA KPUCTAJUIMYECKOM PENIETKH;




® OmpenensATh BHJ XHUMHYECKOW CBSI3M B HEOPTraHUYECKUX
COCAMHCHHSIX;

e 1300paxaTb CXEMBbl CTPOCHHS MOJIEKYJ BEIIECTB, 00Opa30BaHHBIX
Pa3HBIMH BHJIaMU XUMHYECKUX CBSI3EH;

® packphIBaTh CMBICT TOHATHH «HOH», «KATHOH», «aHHOHY,
(OQIEKTPOJIUTBI», «HEIICKTPOIUTBD», «IJICKTPOIUTHYCCKAS IUCCOLHALINI,
«OKHUCJIUTEIIbY, «CTEIECHb OKHUCJICHHUS» «BOCCTAHOBUTEIBY», «OKHCICHHUEY,
«BOCCTaHOBIICHHECY;

® OIpEeNeNsTh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COSJIMHEHUH;

® PacKpbIBaTh CMBICII TEOPHUH ECKTPOJUTHUECKON JUCCOLIUALINH;

® COCTaBISITh  YPaBHEHHS  AJCKTPOIUTHYECKON  TUCCOLUALUU
KHCJIIOT, IIeI0YeH, CONeH;

® OOBICHATH CYIITHOCTh npoiiecca AIEKTPOJIUTUYECKON
JUCCOIIMAITUY U PEeaKIuii HOHHOTO 0OMEHa;

® COCTaBISITh MOJHBIC U COKPAIICHHBIE HOHHBIE YPaBHEHUS PEAKIIUN
oOMeHa;

® OmNpenensiTh BO3MOXKHOCTh TPOTEKAHUS PEaKIUid HOHHOTO
oOMeHa;

® TPOBOAWTH DPEAKIMH, MOATBEPXKIAIOIINE KadyeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB;

® ONpenemnsiTh OKUCIUTENh U BOCCTAHOBUTEIh;

® COCTaBISITh  YpPaBHEHHS]  OKUCIHTEIbHO-BOCCTAHOBHUTEIHHBIX
peaKLuii;

e Ha3piBaTh (PAKTOPHI, BIHUSIONIME HA CKOPOCTh XUMHYECKOM
peaKIum;

e KIacCHPUIMPOBATh XUMHUYECKHE PEAKIUU 10 Pa3TUYHBIM
MpU3HAKaAM;

® XapaKTEepPU30BaTh B3aWMOCBS3h MEXIY COCTAaBOM, CTPOCHUEM H
CBOMCTBAaMM HEMETAJIJIOB;

® TPOBOAWUTH OMBITHI IO TOTYYCHHUIO, COOUPAHHIO U H3yYCHHIO
XUMHYECKHUX CBOWMCTB ra3000pa3HBIX BEIIECTB: YIIIEKUCIIOTO Ta3a, aMMHUaKa;

® pacmo3HaBaTh OMBITHBIM IIyTeM Ta3000pa3HbIC  BEIIECTBA:




YIJIEKUCIIBIN Ta3 U aMMUAK;

® XapaKTEpPU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHUEM M
CBOMCTBaMH METAJIJIOB;

e Ha3bIBaTh OPraHMYECKHE BEIIECTBA IO UX (opMmylie: MeTaH, dTaH,
STUJICH, METaHOJ, 3TaHOJ, IIMUEPUH, YKCYCHas KHCJIOTa, aMUHOYKCYCHas
KHUCJIOTa, CTEAPUHOBAsI KUCJIOTA, OJICMHOBAsI KUCJIOTA, TJIFOKO034;

® OLCHUBATHh BIIUSHUE XUMHUYECKOTO 3arpsi3HEHUsI OKPYKaroIlleu
Cpebl Ha OpraHU3M YeJIOBEKa;

® IpaMOTHO OOpamaThCs C BEUIECTBAMHU B MIOBCEIHEBHOM KU3HU

® OIpEeNensATh BO3MOXKHOCTh IPOTEKAHUS PEAKIUA HEKOTOPHIX
MpEACTaBUTEIEH OpPraHUYEeCKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJIOM,
MeTaJIaMH, OCHOBaHUSIMH, TaJIOrSHAMH.




